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Engineer’s Statement

This report and plan for the drainage design of the development, Flying Horse North Filing No. 5, was prepared by
me (or under my direct supervision) and is correct to the best of my knowledge and belief. Said report and plan
has been prepared in accordance with the E/ Paso County Drainage Criteria Manual and is in conformity with the
master plan of the drainage basin. | understand that El Paso County does not and will not assume liability for
drainage facilities designed by others. | accept responsibility for any liability caused by any negligent acts, errors
or omissions on my part in preparing this report.

702 2/14/2025

Richie Lyon, PE Date

State of Colorado No. 53921
For and on behalf of HR Green Development, LLC

Developer’s Statement

I, the developer, have read and will comply with all of the requirements specified in this drainage report and plan.

Flying Horse Development, LLC

§§§ % 2/14/2025

Drew Balsick Date
Vice President

Flying Horse Development, LLC
2138 Flying Horse Club Drive

Colorado Springs, CO 80921

El Paso County:

Filed in accordance with the requirements of the El Paso County Land Development Code, Drainage Criteria
Manual, Volumes 1 and 2 and the Engineering Criteria Manual, as amended.

Joshua Palmer, P.E. Date

County Engineer/ECM Administrator
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Final Drainage Report — Flying Horse North
|. General Purpose, Location and Description

a. Purpose and Scope

The Purpose of this Final Drainage Report (FDR) is to identify specific solutions to drainage concerns for
onsite and offsite tributary areas resulting from the development of the subdivision to be platted. The FDR
is to describe the onsite and offsite drainage patterns, existing and proposed storm infrastructure as it
relates to water quality and stormwater detention for any proposed or existing facilities, the planned storm
water management for Flying Horse North Filing No. 5.

The Preliminary Drainage Report for Flying Horse North Preliminary Plan and Final Drainage Report for
Flying Horse North Filing No. 1 is a combined Preliminary Drainage Report (PDR) and Final Drainage
Report (FDR) that was developed by Classic Consulting, latest revision June 2018. The combined
PDR/FDR was approved by the County in September of 2018 and is included in Appendix E.

A more recent Master Development Drainage Plan (MDDP) was prepared by HR Green Development,
LLC. and was approved by the County in September of 2022, entitled Flying Horse North Master
Development Drainage Plan latest revision date of September 9, 2022. This MDDP also referenced the
Classic Consulting report from 2018 for master drainage design of the proposed Filing No. 5 area.

The items discussed in this FDR include final plat layout, land uses, and drainage patterns for Flying
Horse North Filing No. 5. Included in this report are final hydrologic and hydraulic drainage calculations
and design as required for the final design of the development of the single-family residential estate lot
areas. This report references the aforementioned reports to compare and contrast findings in the final
design to ensure that existing infrastructure and faciliies are not negatively impacted by this
development.

b. DBPS Investigations

Flying Horse North is split by the Arkansas River Basin and South Platte Basin. Within the South Platte
Basin, the site is withing the East Cherry Creek Drainage Basin. A Drainage Basin Planning Study
(DBPS) does not currently exist for the East Cherry Creek Drainage Basin. This FDR is consistent with
the 2022 MDDP which complies with standard El Paso County regulations regarding drainage within this
corridor.

The Filing No. 5 area falls within the East Cherry Creek Basin which is to consist of 21 single-family
residential estate lots of 2.5-acres minimum area within 58 acres. The remainder of the filing consists of a
52.7-acre open space park area. Proposed developed areas are provided with water quality and full
spectrum detention (FSD) prior to release offsite. Areas that are tributary to Flying Horse Filing No. 5
have no increase in required stormwater quality or detention volumes. The west side of the Filing No. 5
site drains to the west through the existing golf course into the existing Irrigation Reservoir. The east side
of the site drains to the north to the existing detention facility, Pond B, within Filing No. 4. Development of
the Filing No. 5 areas tributary to this pond were accounted for within the Filing No. 4 Final Drainage
Report (FDR) and pond design.

c. Stakeholder Process

There are no amendments to the current DBPS.
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d. Agency Jurisdictions
Listed below are the jurisdictions that this project will conform to:
El Paso County
Federal Emergency Management Agency
e. General Project Description

Flying Horse North Filing No. 5 is in El Paso County jurisdiction and is located within the larger Flying
Horse North subdivision. The overall Flying Horse North development is bordered by Highway 83 to the
west, Black Forest Road to the east, Cathedral Pines to the south, and High Forest Ranch to the north.
The greater Flying Horse North area contains approximately 1,459 acres within the whole Section 36,
Township 11 South, Range 66 West of the Sixth Principal Meridian, and a portion of Section 30 and 31,
Township 11 South, and Range 65 West of the Sixth Principal Meridian.

The Filing No. 5 area totals approximately 115 acres including 21 total 2.5-acre single-family residential
estate lots for 58 acres (50%) of the filing. There is a park area within Tract A that consists of 52.7 acres
(46%) of the filing. The remained of the filing area is right-of-way consisting of 4.5 acres (4%). The
development includes the single-family residential estate lots, 60’ width rights-of-way that consist of
asphalt paved roadways with roadside swale sections, electric easements, and storm infrastructure
including culverts.

Filing No. 5 was previously assessed in the 2018 Classic Consulting report with a similar land use plan
that included 2-acre single-family residential estate lots and roadways. This report assesses the lots as
2.5-acre lots. The layout shown in the developed conditions hydrology map of this report and the
corresponding construction drawings differs slightly from the approved FDR/PDR with adjusted roadway
alignments and lot lines. However, the drainage patterns, typical roadway section, and land use densities
are similar.

The existing vegetative cover is 90 percent as evidenced by a field survey and aerial imagery. The
existing vegetation includes native grasses and weeds, shrubs, and pinyon pine trees. Previous clearing
of future planned roadways was done several years ago, and native grass and weeds have covered
those areas.

Page | 3



= Flying Horse North Filing No. 5
I_I‘%_] Final Development Drainage Plan

[T g Project No.: 211030.250
HRGreen

f. Data Sources
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Figure 1 — Vicinity Map
Listed Below are the technical resources reviewed in the preparation of this FDR:
El Paso County Drainage Criteria Manual (DCM)
Mile High Flood District
NOAA Atlas 14
NRCS Soil Survey for El Paso County Area, Colorado
FEMA FIRM 08041C0305G and FIRM 08041C0315G (eff. 12/7/2018)
El Paso County Assessor Property Records

Preliminary Drainage Report for Flying Horse North Preliminary Plan and Final Drainage Report
for Flying Horse North Filing No. 1 prepared by Classic Consulting — June 2018

Flying Horse North Master Development Drainage Report prepared by HR Green Development,
LLC. — latest revision September 9, 2022

Flying Horse North Final Drainage Report prepared by HR Green Development, LLC. — latest
revision September 2024

g. Applicable Criteria and Standards

Per El Paso County Criteria Manual, flows from the proposed site will be limited to historic flows to
maintain the stability of the existing channels within the drainage basins. The final drainage plan follows
the Drainage Criteria Manual for El Paso County which refers to the City of Colorado Springs Drainage
Criteria Manuals as amended. Criteria within the County and City manuals refer to the Mile High Flood
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District manuals, particularly for extended detention basin design.

A distinct difference in the 2018 FDR/PDR and this report are the hydrologic methodologies utilized to
compute peak runoff values. The 2018 Classic Consulting report utilized the NRCS Curve Number
method in order to be consistent with their previous MDDP for the greater Flying Horse North master
development. The NRCS Curve Number method was used for Filing No. 1 and the future development of
Filing No. 5 for sub-basins that did not exceed 100 acres. Typically, the Rational Method is used for
hydrologic computations when basin analysis is under 100 acres due to the NRCS Curve Number method
yielding smaller minor and major storm event peak runoff values. The resultant hydraulics in this report
are similar to that of the approved 2018 FDR/PDR on a basin-by-basin basis, however, any differences in
calculated stormwater runoff will be discussed. The difference in methodologies between the 2018 report
and this report result in larger cumulative stormwater runoff values reported for the minor and major storm
events. Due to the more conservative nature of the Rational Method, cumulative peak flow rates are
greater than that of the 2018 FDR/PDR for the minor and major storm events for downstream design
points.

HR Green has discussed this discrepancy in hydrologic methodology with EI Paso County engineering
staff and it has been expressed that the chosen method for hydrologic computations is the Rational
Method for this report to ensure sound design of the storm infrastructure for Filing No. 5 including swales,
channels, culvert pipes, inlets, and roadway capacities. Due to the use of the NRCS Curve Number
method in the 2018 FDR/PDR, the peak runoff values in this report are larger than that of the approved
2018 FDR/PDR. To complete a fair assessment of the impacts downstream of the site, existing hydrology
calculations have been completed and included in appendix B. There are no anticipated negative impacts
to downstream offsite infrastructure because of this development as all other drainage parameters remain
consistent with the 2018 FDR/PDR.

Il.Project Characteristics

a. Location in Drainage Basin, Offsite Flows, Size

Flying Horse North Filing No. 5 is located within the East Cherry Creek Basin. There is not a current
planning study of the drainage basin, but generally it slopes from southwest to northeast. The basin
eventually flows into the South Platte River.

Within the portion of the East Cherry Creek Basin investigated with this Report, two major drainage
basins have been designated by the detention facility in which the area is draining to. One drainage basin
consists of seven sub-basins, “B” basins, conveyed to the existing detention pond, Pond B. This pond is
located to the north of Old Stagecoach Road and drainage from the Filing No. 5 site will reach this pond
via an existing public dual 48-inch culvert. The respective contributing flow from the sub-basins is shown
in the table below:
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Basin Name Acreage 5 Year Flow (cfs) 100 Year Flow (cfs)
B1 57.79 15.9 97.5
B2.1 6.72 4.1 16.9
B2.2 2.80 1.8 7.3
B2.3 2.61 1.8 6.9
B2.4 25.16 12.6 51.2

Drainage within the “B” drainage basin flows from the southeast to northwest to reach the existing Pond B
constructed under Flying Horse North, Filing No. 4 (SF2422). Design points are located at proposed
culverts and inlets within roadside ditches that direct flow to the detention pond. Drainage outfalls from
Pond B into an existing channel that ultimately outfalls to the South Platte River. Drainage Basin B1 is an
existing basin that was analyzed in the Filing No. 4 Final Drainage Report and has been included in this
analysis to ensure consistency in routing calculations and final flow rates.

The second drainage basin consists of three sub-basins, “I” basins, conveyed to the existing Pond 13.
The respective contributing flow from the sub-basins is shown in the table below:

Basin Name Acreage 5 Year Flow (cfs) 100 Year Flow (cfs)
11 1.02 0.8 34
12 15.87 9.2 37.7
13 9.51 6.3 26.0

Drainage within the “I” drainage basin flows ultimately from the southeast to the north and west to reach
the existing pond, Pond 13, constructed under Flying Horse North, Filing No. 1 (SF181). Drainage from
these basins flows offsite, through an existing golf course and then collected in the existing reservoir.

This Filing No. 5 FDR utilizes similar tributary areas, runoff coefficients (when comparing the NRCS Curve
Number method and the Rational Method), and percent imperviousness for respective sub-basins and
downstream detention facilities compared to 2018 Classic Consulting FDR/PDR. Any deviation in the sub-
basin area, coefficient, or percent imperviousness is due to slight roadway alignment adjustments for the
final design as compared to the preliminary layout in the 2018 report. Any change in the peak runoff
numbers as compared to the 2018 report is due to the change in hydrologic computation methodology as
discussed in a previous section of this report. Due to these differences in the computational methodology
between the previously approved 2018 FDR and the values being reported in this report, additional
analysis of existing conditions has been completed on the entire site. The existing conditions major flow
values have been added to Appendix B. A table showing the Classic 2018 FDR/PDR NRCS Method peak
runoff values compared to the HR Green 2024 FDR Rational Method peak runoff values for proposed and
existing conditions is provided below. This table is for basins that qualify for large lot exclusion under
ECM code 1.7.1.B.5:
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Basin Name Area (acre) Proposed Q5 (cfs) Propo((s;:)QNO
Classic HRG Classic HRG Classic HRG Classic HRG
CC-10 B1 85.6 57.78 141 15.9 91.9 97.5

CC-8 B2.1 7.7 9.19 25 4.1 12.0 16.9

B2.2 2.80 1.8 7.3
CC-10 B2.3 85.6 2.61 14.1 1.8 91.9 6.9

B2.4 25.16 12.6 51.2
CC-9 11 5.6 1.02 2.1 0.8 9.8 3.4
CC-4A 12 108.7 15.87 39.0 9.2 156.0 54.4
CC-3 13 52.5 9.51 8.8 6.3 54.5 6.8

Under ECM code 1.7.1.B.5 a single-family residential lot greater or equal to 2.5 acres in size per dwelling
is excluded from the requirement of having to install stormwater quality control measures at the
completion of the site. All of the lots within Filing No. 5 are 2.5-acre single-family lots and therefore are
exempt from the water quality requirements. The proposed roadways are not included in the large lot
exclusion and therefore will still be captured and treated for water quality. The runoff within the Filing No.
5 site will be captured in one of two existing water quality and detention ponds, Pond B and Pond 13. The
delineated “B” basins will discharge to the existing detention Pond B and the delineated “I” basins will
discharge to the existing Pond 13.

It is important to note that while there is an increase in peak runoff for these basins as compared to the
2018 report, there is a discrepancy in methodology. The difference in flow rates provided in the table may
have significant differences as the basin area being analyzed in one report may be significantly bigger
than in the other report. The proposed improvements will be designed using the updated values and pond
sizing, which relies on a historic model, in the CUHP / SWMM to ensure that the developed flow rates are
less than the historical flow rates. It is shown in the Flying Horse North Filing No. 4 Final Drainage Report,
that the total flowrates being released off-site into Cherry Creek basin has been reduced overall.

b. Compliance with DBPS

This FDR is in general conformance with the current drainage flows of the East Cherry Creek Basin.
Flying Horse North will construct multiple full spectrum detention facilities to limit the effects of
development and mimic natural flow patterns. Flying Horse North Filing No. 5 development will follow
historic drainage patterns and utilize the existing natural swales throughout the area for conveyance of
stormwater runoff toward respective proposed detention facilities.

c. Site Characteristics

Per the NRCS web soil survey, the site is made up entirely of Type B soils. Filing No. 5 is within the East
Cherry Creek Basin which consists of Peyton sandy loam and Peyton-Pring complex. See Appendix A for
the NRCS soil map.

The current ground cover in Filing No. 5 is short to mid-grass prairie grasslands and former farmland
which consists of non-native weeds and grasses. This portion of the site has very few, if any, trees and a
minimal number of shrubs are found on the site.
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d. Major Drainage Ways and Structures

No major drainage ways exist within the development; however, small tertiary tributaries are within the
site currently and function to convey flows to unnamed tributaries. These informal drainage ways are
assessed within this report for stormwater runoff capacity and water surface elevations during the 100-
year event as future development of single-family residential lots with basement or walkout conditions is
considered. Roadside swales are included as a part of the typical roadway section and are assessed
within sub-basins to ensure that swale and culvert pipe capacities are met and do not result in excessive
pooling in the roadway sections per code.

The existing minor drainage channels within the site are planned to be maintained to the maximum extent
possible. These will continue to be used for conveyance of storm drainage flows. The limits of
construction and disturbance plan for no significant earthwork alterations to the existing minor drainage
channels that would affect the drainage patterns or capacity of the sections throughout the filing as they
are proven to have sufficient capacities for their respective tributary areas and to maintain the natural
features of the site including existing trees and vegetation.

Drainageways of note including roadside swales are described within this report with parameters to
demonstrate compliance with swale design criteria and capacities. Culvert pipes are sized to convey
upstream flow under proposed roadways and maintain historic drainage patterns.

Existing and proposed land uses

The existing Filing No. 5 area is open rangeland within a forested area consisting of sparse native
grasses, weeds, and pinyon pine trees as well as baren pervious soil. An open space area was planned
for in the approved 2016 PUD and is consistent with this filing. The park area is approximately 53 acres
and is to be developed as a public park.

The 2018 Classic Consulting PDR/FDR assumed 2-acre single-family residential estate lot development
with the same percent imperviousness within the filing area. This report includes the final design layout of
2.5-acre lots with rural roadway sections. Any deviations in basin areas, land use acreages, and resultant
composite coefficients are shown within this report and demonstrated to meet downstream stormwater
runoff and volume capacities for proposed and existing facilities.

Hydrologic Analysis

Major Basins and Sub-basins

. Major Basin Description

Per FEMA FIRM 08041C0315G (eff. 12/7/2018), there are no FEMA Floodplains within this Filing.

The site has been divided into several major drainage basins where each basin is tributary to a full
spectrum detention pond facility. These basins and associated sub-basins are described in more detail in
the next section of this report.

Existing Subbasin Description

The existing conditions for Filing No. 5 have been analyzed and the delineated basins presented in the
Existing Conditions Map in Appendix F are described as follows:
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Existing Basin B2: 35.76 acres, undeveloped (Qs = 8.3 cfs, Q100 = 61.0 cfs)

Runoff generated in this basin sheet flows over existing topography to the north and travels through an
existing tertiary swale. The flows are collected in an existing public dual 48-inch RCP culvert and directed
north under Old Stagecoach Road to the existing water quality and detention pond, Pond B. Slopes in this
basin average between 4% and 13% with a maximum elevation of 7630’ and a minimum elevation of
7540'.

Existing Basin 11: 1.08 acres, undeveloped (Qs = 0.3 cfs, Q100 = 2.4 cfs)

Runoff generated in this basin sheet flows over existing topography to the west towards design point 11
and will eventually combine with flows in Basin 12. Discharge from this basin ultimately outfalls into the
existing detention pond located west of the Filing No. 5 site, Pond 13. Slopes in this basin average
between 3% and 8% with a maximum elevation of 7590’ and a minimum elevation of 7560’.

Existing Basin 12: 14.87 acres, undeveloped (Qs = 4.0 cfs, Q100 = 29.5 cfs)

Runoff generated in this basin sheet flows over existing topography to the west. Combined flows from
basin 11 and 12 will ultimately outfall into the existing detention pond located west of the Filing No. 5 site,
Pond 13. Slopes in this basin average between 3% and 15% with a maximum elevation of 7595’ and a
minimum elevation of 7535’

Existing Basin 13: 80.01 acres, undeveloped / golf course (Qs = 16.6 cfs, Qo0 = 122.0 cfs)

Runoff generated in this basin sheet flows over existing topography to the southwest and flows offsite
onto an existing golf course. The runoff will flow through the golf course to the northwest and outfall to the
existing detention pond, Pond 13. Slopes in this basin average between 2% and 30% with a maximum
elevation of 7660’ and a minimum elevation of 7540’.

d. Proposed Subbasin Description

The net area of some basins described in this report may differ from the 2018 Classic Consulting
FDR/PDR due to changes of alignment of proposed roads and slight adjustments of the delineations with
new topographic survey information. The net Qs & Q100 values may differ in this report because of the
different methodologies used between the reports. Classic Consulting’s FDR had used a Curve Number
Method to report 5-year and 100-year drainage flows while this report utilizes the Rational Method to
determine peak flow values. The Rational Method vyields higher minor and major storm peak runoff
values. Because of these two discrepancies, the values reported in this FDR may be higher across all
design points that had also been evaluated in Classic Consulting’s FDR from 2018.

The following design points are presented on the Developed Conditions Drainage Map and are described
as follows:

Proposed Basin B2.1: 6.72 acres, residential (2.5 acre lots) (Qs = 4.1 cfs, Q100 = 16.9 cfs)

Runoff generated in this basin travels first overland through existing topography to the north and east and
travels shallow concentrated flow in roadside ditches along Holmes Road. The flows are collected in a
proposed public Type-13 Inlet (IN-B2.1) and directed east through a proposed public 24-inch RCP to
eventually outfall into Basin B2.4.

From Classic Consulting’s FDR for Flying Horse North Filing No. 1, Basin B2.1 (and part of Basin B2.3)
was identified as Basin CC-8. Classic’s FDR reported a total basin area for CC-10 to be 7.7 acres with a
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Qs5=2.5 CFS and a Q100=12.0 CFS.
Proposed Basin B2.2: 2.80 acres, residential (2.5 acre lots) (Qs = 1.8 cfs, Q100 = 7.3 cfs)

Runoff generated in this basin travels first overland through existing topography to the north and travels
shallow concentrated flow in roadside ditches along Holmes Road and Rough Trail. The flows are
directed through a proposed public 18-inch RCP culvert at design point 2.3 to Basin B2.3.

Proposed Basin B2.3: 2.61 acres, roadway (minor collector) / residential (2.5 acre lots) (Qs = 1.8
cfs, Q100 = 6.9 cfs)

Runoff generated in this basin travels first overland through existing topography to the north and travels
shallow concentrated flow in roadside ditches along Holmes Road and Rough Trail. The flows are
collected in a proposed public Type-13 Inlet (IN-B2.4) and directed east through a proposed public 24-
inch RCP to eventually outfall into Basin B2.4.

Proposed Basin B2.4: 25.16 acres, residential (2.5 acre lots) (Qs = 12.6 cfs, Q100 = 51.2 cfs)

Runoff generated in this basin travels overland flow over existing topography to the north. Runoff is
eventually collected in an existing drainage channel, denoted as Section A-A on the drainage plans,
flowing north to design point B2 where drainage will be directed through an existing public dual 48-inch
RCP culvert to Basin B3. Stormwater will eventually be collected in an existing water quality and
detention pond, Pond B, located in Filing No. 4. See Water Quality and Detention Facilities section for
information on Pond B.

From Classic Consulting’s FDR for Flying Horse North Filing No. 1, Basin B2.5 (as well as Basin B2.2 and
Basin B2.4) was identified as Basin CC-10. Classic’s FDR reported a total basin area for CC-10 to be
85.6 acres with a Qs=14.1 CFS and a Q100=91.9 CFS. The cumulative flow at design point 26 (this
includes basins CC-8 and CC-10) shown in this report have a net area of 93.3 acres, a net Qs= 15.9 CFS,
and a net Q100=102 CFS.

From Flying Horse North Filing No. 4 FDR, Basin B2 was analyzed as one basin draining to Pond B.
Basin B2 has been delineated into more detailed basins in this report to provide a more accurate analysis
based on detailed grading and finalized lot locations and road alignments. The total combined flows at
design point B2 in the Filing No. 4 report are Qs = 33.2 CFS and Q100 = 285.8 CFS. The new combined
flows total at design point B2 calculated in this report are Qs = 29.4 CFS and Q100 = 264.7 CFS.

Proposed Basin I1: 1.02 acres, residential (2.5 acre lots) (Qs = 0.8 cfs, Q100 = 3.4 cfs)

Runoff generated in this basin will travel through the street and in roadside ditches along Rough Trail to a
proposed public 18-inch culvert that will outfall to Basin 12. The concentrated flow from the proposed
culvert will outfall to a level spreader to disperse the discharge from concentrated to sheet flow. The
runoff from this basin will combined with the runoff from Basin 12 and eventually discharge into the
existing Pond 13 to be treated for water quality.

From Classic Consulting’s FDR for Flying Horse North Filing No. 1, Basin |1 was identified as Basin CC-9.
Classic’'s FDR reported a total basin area for CC-9 to be 5.6 acres with a Qs=2.1 CFS and a Q100=9.8
CFS.

Proposed Basin 12: 15.87 acres, residential (2.5 acre lots) (Qs = 9.2 cfs, Q10 = 37.7 cfs)

Runoff generated in this basin will combine with flow from Basin 11 and sheet flow over existing
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topography before eventually flowing off site to the west to existing Pond 13.

From Classic Consulting’s FDR for Flying Horse North Filing No. 1, Basin 12 was identified as a part of
Basin CC-4A. Classic’s FDR reported a total basin area for CC-4A to be 108.7 acres with a Q5=39.0 CFS
and a Q100=156.0 CFS.

Proposed Basin 13: 9.51 acres, residential (2.5 acre lots) (Qs = 6.3 cfs, Q190 = 26.0 cfs)

Runoff generated in this basin will sheet flow over existing topography before eventually flowing off site to
the west. Offsite flow will first travel through an existing golf course before being collected in existing
Pond 13 located just west of the Filing No. 5 site.

From Classic Consulting’s FDR for Flying Horse North Filing No. 1, Basin I3 was identified as a part of
Basin CC-3. Classic’s FDR reported a total basin area for CC-3 to be 52.5 acres with a Qs=8.8 CFS and a
Q100=54.5 CFS. Basin CC-3 combined with runoff from basin OS-4 outfalls at the proposed design point
23. Basin CC-3 and Basin OS-4 a total tributary area of 78.9 acres. The total 5-year flow rate for the
developed conditions at design point 23 is 13 cfs and the total 100-year flow rate for the developed
conditions at design point 23 as 84 cfs.

A table below summarizes the existing and developed conditions of the site:

Existing Conditions Developed Conditions
Basin Area Qs Q100 Basin Area Qs Q100
B2.1 9.19 5.6 23.1
B2.2 2.80 1.8 7.3
B2 35.76 8.3 61.0
B2.3 2.61 1.8 6.9
B2.4 19.91 10.0 40.6
11 1.08 0.3 24 11 1.02 0.8 3.4
12 14.87 4.0 29.5 12 15.87 9.2 37.7
I3 80.01 16.6 122.0 13 9.51 6.3 26.0

The table shows that there is an increase in flow rate in the developed conditions. The discharge from
these sites will be captured in existing detention ponds and the ponds will release the flow downstream at
a rate equal to or less than historic rate.

. Water Quality and Detention Facilities

There is an existing stormwater facility, Pond 13, located just west of Flying Horse North Filing No. 5.
Pond 13 is designed with Flying Horse North Filing No. 1 (SF181) as a retention pond using the Mile High
Flood District (MHFD) Detention workbook. The reservoir facility provides detention and water quality
through a separate stormwater detention and water quality component in the form of a private concrete
outlet box with an orifice plate and 30-inch RCP outlet pipe. The stormwater outlet box is constructed
outside of the reservoirs dam embankment. The total tributary area contributing to Pond 13 as identified
in The Irrigation Reservoir Embankment Design Report by Classic Consulting is 366.80 acres and of that
area, only 23.5 acres comes from within the Filing No. 5 boundary. The proposed area analyzed in this
report contributing to Pond 13 is slightly higher at 26.40 acres. The contributing area to Pond 13 in the
Classic Consulting design report included 2-acre residential land use and golf course, so an overall
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imperviousness of 8.5% was calculated. The area contributing to the pond from Filing No. 5 contains only
residential land use, making the calculated imperviousness 11%.

An existing Full Spectrum Detention Pond, Pond B, designed with Filing No. 4 (SF2422), will collect runoff
from the Filing No. 5 site. The construction of Pond B is anticipated to be completed in the spring of 2025.
Full Spectrum Detention (FSD) is a design concept introduced by the Mile High Flood District (MHFD,
Urbonas and Wulliman 2005) that provides better control of the full range of runoff rates that pass through
detention facilities than the conventional multi-stage concept. This concept also provides some mitigation
of increased runoff volumes by releasing a portion of the increased runoff volume at a low rate over an
extended period of time. Site detention ponds are designed as FSDs to provide the required volume
stages for Water Quality Capture Volume (WQCV), Excess Urban Runoff Volume (EURYV), and the 100-
year stage (flood control volume). In FSDs, the flood volume is equal to the entire volume and is inclusive
of the EURV and the WQCYV. A full analysis of Pond B can be found in The Flying Horse North Filing No.
4 Final Drainage Report in Appendix E. The Pond B hydraulics are summarized in the table below:

Peak Design Time to Drain Historic Peak Developed
Inflow Release/Outflow | 99% of Inflow Flowrate at Peak Flowrate
(cfs) (cfs) Volume (hrs) O _BASIN_B at O BASIN B
Minor Storm (Q5) 59.1 49.2 50 58 54
Major Storm (Q100) 247 1 216.0 36 263 262

f. Methodology

Design rainfall was determined utilizing Table 6-2 from the City of Colorado Springs Drainage Criteria
Manual to determine the 5-year and 100-year rainfall values for the 1-hour events. The 1-hour rainfall
depths are 1.5 and 2.52 in/hr respectively.

The proposed development will consist of 21 2.5-acre single-family residential estate lots which are
assumed at a percent imperviousness of 11% per the County ECM Table 3-1 Typical Values of Percent
Impervious within Appendix L of the ECM which provides guidance for larger rural lot developments.
Existing golf course areas are to remain undisturbed and utilize a land use category of “lawn” with a
percent imperviousness of 2% per the County ECM Table 6-6 land use table. Composite coefficients,
rainfall intensities, and runoff flow rates are calculated on a Rational Method spreadsheet and provided
within the Appendix. As discussed previously, the Rational Method used in this report will result in higher
peak flow rates for the minor and major storm events as compared to the 2018 Classic Consulting
FDR/PDR which utilized the NRCS Curve Number Method. Design points within Filing No. 4 are designed
per the findings of this report and existing Filing No. 1 storm infrastructure and design points are to
remain as-is.

Reference to the 2018 Classic Consulting PDR/FDR set of calculations and spreadsheets is included to
demonstrate compliance and consistency with the previously approved report which anticipated similar
land uses and basin acreages tributary to existing stormwater facilities.

Hydraulic Analysis
Major Drainageways

There are no major drainageways that exist within the development of Filing No. 5; however, small tertiary
tributaries are within the site currently and function to convey flows to unnamed tributaries. These tertiary
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drainage ways are analyzed within this report to assess the water surface elevation within the swales
during the 100-year storm event and determine buildability of lots adjacent to these sections. Roadside
swales are to be constructed at a minimum to meet the typical roadway section (4:1 for 10’ and 3:1 for 9’
resulting in a total swale depth of 2.5’). The roadside swales are assessed along the roadways that
capture sub-basins and result in cumulative flow.

b. Storm Sewer Infrastructure and Culvert Pipes

The Filing No. 5 development consists of rural development with 2.5-acre single family residential estate
lots and rural roadway sections with roadside swales. The storm infrastructure within these areas consist
of public culvert pipes for roadway crossings and consideration for future public culvert pipes for future
driveways for each lot. Culvert calculations and graphics are provided within the Appendix of this report to
demonstrate culvert capacities and show any roadway/driveway overtopping as a result of peak flows.
The culverts are designed to have full capacity of the minor (5-year) storm event and a maximum of 4” of
roadway or driveway pooling during the major (100-year) storm event.

The level spreader located in Basin 12 to disperse concentrated flow from Culvert 4 to sheet flow was
designed using the criteria outlined in the Mile High Flood District Criteria Manual, Volume 3. The width of
the level spreader was calculated using the 2-year flow from the tributary area in the following equation:

W=Q2/0.05

A 2-year of 0.6 cfs was used to provide a width of 12 feet. The minimum length of 14 feet was used.

V. Environmental Evaluations
a. Significant Existing or Potential Wetland and Riparian Areas Impacts
There are no significant impacts to potential wetland and riparian areas with this report.
b. Stormwater Quality Considerations and Proposed Practices

A full spectrum detention facility will be installed with Filing No. 4 prior to this filing to provide water quality
for the development. The facility is designed using El Paso County criteria and provide stormwater quality
by slowing the release of stormwater captured by the ponds and allowing solids to settle out.
Development of the Filing No. 5 areas tributary to the detention pond were accounted for with the Filing
No. 4 FDR pond design.

On site practices for the estate homes includes direct discharge of roof and hardscape runoff to the
surrounding landscaped areas. This would include discharge of the gutters onto landscape areas vs.
directly connecting to storm sewer and as discussed above as well using natural ditches and swales
where it is logical and makes sense to convey stormwater in lieu of storm sewer piping.

c. Permitting Requirements

When work infringes upon the wetlands or floodplain a 404 Permit will be required. If the work within the
waterways is minimal, it will likely be covered under a nationwide 404 permit; it is however possible that
an individual permit will be required.

The Colorado Department of Public Health and Environment will require permits for any disturbance that
exceeds 1 acre of land. Should groundwater be encountered, a dewatering permit will also be required.
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El Paso County will require an Erosion and Stormwater Quality Control Permit, and any other construction
permits required to complete the construction of the site.

Should development occur which affects the floodplain, FEMA will require a permit for work withing the
floodplain prior to the commencement of any construction or development within any special flood hazard
area (SFHA). If the infrastructure is to be installed within the channel the designer shall route the design
through the proper FEMA channels whether that be with a no rise certification or via the CLOMR/LOMR
process should a more major improvement within the floodplain be proposed. At this time the project does
not propose any direct development within the floodplain, however storm infrastructure will discharge into
the existing FEMA channel.

d. 4-Step Process

In accordance with the Engineering Criteria Manual 1.7.2.A and DCM V2, this site has implemented the
four-step process to minimize adverse impacts of urbanization. The four-step process includes reducing
runoff volumes, stabilizing drainageways, treating the water quality capture volume, and considering the
need for Industrial Commercial BMPs.

Step 1 — Reducing Runoff Volumes: The majority of the development of the project site includes the land
use categories of 2.5-acre single-family residential and lawn (golf course area). Both land uses have
relatively minor imperviousness and runoff coefficients. The developed areas for the homes as
designated by pad areas on the plans are disbursed with open land areas of vegetation and trees
between which provide runoff reduction into the pervious soil.

Step 2 — Stabilize Drainageways: The existing tertiary drainage ways are assessed for stormwater runoff
capacity, velocity, and shear stress. Any altered drainage ways will be designed in a manner that
provides water quality benefits through infiltration and the removal of pollutants via phytoremediation.
Vegetation and/or matting will also be selected to stabilize the drainage ways by reducing the velocity of
flows and decreasing any scour. These improvements help stabilize drainageways and minimize erosion
and sediment runoff. Roadside ditches are stabilized swales by way of compaction per the roadway
typical section and are also prescribed any required seeding, erosion control blanketing, and/or matting.

Step 3 — Provide WQCV: Runoff from this development is treated through capture and slow release of the
WQCYV via detention ponds that are designed per current El Paso County DCM V2 and the MHFD.
Existing ponds B and 13 provide WQCYV for their respective tributary basins. Disturbed areas will be
routed through existing detention ponds and outfall to the East Cherry Creek Basin. Areas that fall under
the “large lot” exclusion 1.7.1.B.5 of the El Paso County ECM have been proven to be excluded from
WQCYV requirements. While water quality is not required for these areas, it is understood that runoff from
these areas will still be routed through the existing detention ponds. The areas that fall under the
exclusion under 1.7.1.B.5 of the El Paso County ECM may not exceed 10 percent imperviousness unless
a study specific to the watershed and/or MS4 shows that expected soil and vegetation conditions are
suitable for infiltration/filtration of the WQCYV for a typical site, and the permittee accepts such study as
applicable with the MS4 boundaries. The maximum total lot impervious covered under this exclusion shall
be 20 percent. This exclusion does not include grading related to roadway construction.

Step 4 — Consider the need for Industrial and Commercial BMP’s: A site specific storm water quality and
erosion control plan and narrative will be prepared with subsequent land use approvals prepared in
conjunction with the report prior to any construction. Site specific temporary source control BMPs as well
as permanent BMPs are detailed in this plan and narrative. Guidelines detailed in the El Paso DCM V2
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4.2 pertaining to the covering and storage handline and spill containment and control shall be followed as
necessary. This filing does not contain any commercial or industrial land use.

VI. Drawings

Please refer to the appendices for the Vicinity Map, FEMA Floodplain Map, NRCS Soils Map, hydrology
and hydraulic calculations, and drainage basin maps. Reference materials from previously approved
reports are included in the appendix including.

VII. Drainage and Bridge Fees

The East Cherry Creek Basin does not currently have a Drainage Basin Fee.

VIII.Summary

Flying Horse North Filing No. 5 is a 115.1 acre filing within Flying Horse North that consists of
approximately 58 acres of single-family residential estate lots.

Pond B and Pond 13 located outside of the Filing No. 5 boundary account for future development within
Filing No. 5, anticipated to consist of local rural residential roadways within 60’ public rights-of-way and
single-family residential estate lots of 2.5 acres FSDs are proposed to provide water quality and detention
to release the stormwater at or below historical rates.

The Filing No. 5 final design is assessed for stormwater capacity of roadway sections, roadside swales
and the existing tertiary drainage ways to ensure that development of the 2.5-acre single-family
residential estate lots will not be negatively impacted by drainage conditions, including existing and
proposed altered areas for the roadway and lot construction phases.

All County and MHFD drainage design standards are met. It is anticipated that there will be no negative
impacts to downstream and surrounding developments and facilities due to the development of Filing No.
5.
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Hydrologic Soil Group—EI Paso County Area, Colorado

Hydrologic Soil Group

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

14 Brussett loam, 1 to 3 1.9 0.1%
percent slopes

26 Elbeth sandy loam, 8 to 474.2 33.7%
15 percent slopes

41 Kettle gravelly loamy 53.4 3.8%
sand, 8 to 40 percent
slopes

66 Peyton sandy loam, 1 to 160.9 11.4%
5 percent slopes

67 Peyton sandy loam, 5 to 182.8 13.0%
9 percent slopes

68 Peyton-Pring complex, 3 533.4 37.9%
to 8 percent slopes

71 Pring coarse sandy 0.6 0.0%
loam, 3 to 8 percent
slopes

Totals for Area of Interest 1,407.3 100.0%
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NOTES TO USERS

This map is for use in administering the National Flood Insurance Program. It does
not necessarily identify all areas subject to flooding, particularly from local drainage
sources of small size. The community map repository should be consulted for
possible updated or additional flood hazard information.

To obtain more detailed information in areas where Base Flood Elevations (BFEs)
and/or floodways have been determined, users are encouraged to consult the Flood
Profiles and Floodway Data and/or Summary of Stillwater Elevations tables contained
within the Flood Insurance Study (FIS) report that accompanies this FIRM. Users
should be aware that BFEs shown on the FIRM represent rounded whole-foot
elevations. These BFEs are intended for flood insurance rating purposes only and
should not be used as the sole source of flood elevation information. Accordingly,
flood elevation data presented in the FIS report should be utilized in conjunction with
the FIRM for purposes of construction and/or floodplain management.

Coastal Base Flood Elevations shown on this map apply only landward of 0.0'
North American Vertical Datum of 1988 (NAVD88). Users of this FIRM should be
aware that coastal flood elevations are also provided in the Summary of Stillwater
Elevations table in the Flood Insurance Study report for this jurisdiction. Elevations
shown in the Summary of Stillwater Elevations table should be used for construction
and/or floodplain management purposes when they are higher than the elevations
shown on this FIRM.

Boundaries of the floodways were computed at cross sections and interpolated
between cross sections. The floodways were based on hydraulic considerations with
regard to requirements of the National Flood Insurance Program. Floodway widths
and other pertinent floodway data are provided in the Flood Insurance Study report
for this jurisdiction.

Certain areas not in Special Flood Hazard Areas may be protected by flood control
structures. Refer to section 2.4 "Flood Protection Measures" of the Flood Insurance
Study report for information on flood control structures for this jurisdiction.

The projection used in the preparation of this map was Universal Transverse
Mercator (UTM) zone 13. The horizontal datum was NAD83, GRS80 spheroid.
Differences in datum, spheroid, projection or UTM zones zones used in the
production of FIRMs for adjacent jurisdictions may result in slight positional
differences in map features across jurisdiction boundaries. These differences do not
affect the accuracy of this FIRM.

Flood elevations on this map are referenced to the North American Vertical Datum
of 1988 (NAVDS88). These flood elevations must be compared to structure and
ground elevations referenced to the same vertical datum. For information regarding
conversion between the National Geodetic Vertical Datum of 1929 and the North
American Vertical Datum of 1988, visit the National Geodetic Survey website at
http:.//www.ngs.noaa.gov/ or contact the National Geodetic Survey at the following
address:

NGS Information Services
NOAA, N/NGS12

National Geodetic Survey
SSMC-3, #9202

1315 East-West Highway
Silver Spring, MD 20910-3282

To obtain current elevation, description, and/or location information for bench marks
shown on this map, please contact the Information Services Branch of the National
Geodetic Survey at (301) 713-3242 or visit its website at http://www.ngs.noaa.gov/.

Base Map information shown on this FIRM was provided in digital format by El Paso
County, Colorado Springs Utilities, City of Fountain, Bureau of Land Management,
National Oceanic and Atmospheric Administration, United States Geological Survey,
and Anderson Consulting Engineers, Inc. These data are current as of 2006.

This map reflects more detailed and up-to-date stream channel configurations and
floodplain delineations than those shown on the previous FIRM for this jurisdiction.
The floodplains and floodways that were transferred from the previous FIRM may
have been adjusted to conform to these new stream channel configurations. As a
result, the Flood Profiles and Floodway Data tables in the Flood Insurance Study
Report (which contains authoritative hydraulic data) may reflect stream channel
distances that differ from what is shown on this map. The profile baselines depicted
on this map represent the hydraulic modeling baselines that match the flood profiles
and Floodway Data Tables if applicable, in the FIS report. As a result, the profile
baselines may deviate significantly from the new base map channel representation
and may appear outside of the floodplain.

Corporate limits shown on this map are based on the best data available at the time
of publication. Because changes due to annexations or de-annexations may have
occurred after this map was published, map users should contact appropriate
community officials to verify current corporate limit locations.

Please refer to the separately printed Map Index for an overview map of the county
showing the layout of map panels; community map repository addresses; and a
Listing of Communities table containing National Flood Insurance Program dates for
each community as well as a listing of the panels on which each community is
located.

Contact FEMA Map Service Center (MSC) via the FEMA Map Information eXchange
(FMIX) 1-877-336-2627 for information on available products associated with this
FIRM. Available products may include previously issued Letters of Map Change, a
Flood Insurance Study Report, and/or digital versions of this map. The MSC may
also be reached by Fax at 1-800-358-9620 and its website at
http://www.msc.fema.gov/.

If you have questions about this map or questions concerning the National Flood
insurance Program in general, please call 1-877-FEMA MAP (1-877-336-2627) or
visit the FEMA website at http://www fema.gov/business/nfip.

El Paso County Vertical Datum Offset Table

Vertical Datum
Offset (ft)

Flooding Source

REFER TO SECTION 3.3 OF THE EL PASO COUNTY FLOOD INSURANCE STUDY
FOR STREAM BY STREAM VERTICAL DATUM CONVERSION INFORMATION

Panel Location Map

This Digital Flood Insurance Rate Map (DFIRM) was produced through a
Cooperating Technical Partner (CTP) agreement between the State of Colorado
Water Conservation Board (CWCB) and the Federal Emergency Management
Agency (FEMA).

Additional Flood Hazard information and resources are
available from local communities and the Colorado
Water Conservation Board.
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SPECIAL FLOOD HAZARD AREAS (SFHAS) SUBJECT TO
INUNDATION BY THE 1% ANNUAL CHANCE FLOOD

The 1% annual chance flood (100-year flood), also known as the base flood, is the flood
that has a 1% chance of being equaled or exceeded in any given year. The Special Flood
Hazard Area is the area subject to flooding by the 1% annual chance flood. Areas of
Special Flood Hazard include Zones A, AE, AH, AO, AR, A99, V, and VE. The Base Flood
Elevation is the water-surface elevation of the 1% annual chance flood.

ZONE A
ZONE AE
ZONE AH

ZONE AO

ZONE AR

ZONE A99

ZONE V

ZONE VE

No Base Flood Elevations determined.
Base Flood Elevations determined.

Flood depths of 1 to 3 feet (usually areas of ponding); Base Flood
Elevations determined.

Fiood depths of 1 to 3 feet (usually sheet flow on sloping terrain); average
depths determined. For areas of alluvial fan flooding, velocities also
determined.

Special Flood Hazard Area Formerly protected from the 1% annual chance
flood by & flood control system that was subsequently decertified. Zone
AR indicates that the former flood control system is being restored to
provide protection from the 1% annual chance or greater flood.

Area to be protected from 1% annual chance flood by a Federal fleod
protection system under construction; no Base Flood Elevations
determined.

Coastal flood zone with velocity hazard (wave action); no Base Flood
Elevations. determined.

Coastal flood zone with velocity hazard (wave action); Base Flood
Elevations determined.

FLOODWAY AREAS IN ZONE AE

The floodway is the channel of a stream plus any adjacent flcodplain areas that must be
kept free of encroachment so that the 1% annual chance flood can be carried without
substantial increases in flood heights.

=

ZONE X

[ ]

ZONE X
ZONE D

NN\

OTHER FLOOD AREAS

Areas of 0.2% annual chance flood; areas of 1% annual chance flood with
average depths of less than 1 foot or with drainage areas less than 1
square mile; and areas protected by levees from 1% annual chance flood.

OTHER AREAS

Areas determined to be outside the 0.2% annual chance floodplain.

Areas in which flood hazards are undetermined, but possible.

COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS

OTHERWISE PROTECTED AREAS (OPAs)

CBRS areas and OPAs are normally located within or adjacent to Special Flood Hazard Areas.

Floodplain boundary

Floodway boundary

(EL 987)

Zone D Boundary

CBRS and OPA boundary

Boundary dividing Special Flood Hazard Areas of different Base
Flood Elevations, flood depths or flood velocities.

Base Flood Elevation line and value; elevation in feet*

Base Flood Elevation value where uniform within zone;
elevation in feet*

* Referenced to the North American Vertical Datum of 1988 (NAVD 88)

Cross section line

Transect line

97° 07" 30.00" Geographic coordinates referenced to the North American
32°22'30.00" Datum of 1983 (NAD 83)
4275000mN 1000-meter Universal Transverse Mercator grid ticks,
zone 13
6000000 FT 5000-foot grid ticks: Colorado State Plane coordinate
system, central zone (FIPSZONE 0502),
Lambert Conformal Conic Projection
DX5510 Bench mark (see explanation in Notes {o Users section of
x this FIRM panel)
® M1.5 River Mile

MAP REPOSITORIES
Refer to Map Repositories list on Map Index

EFFECTIVE DATE OF COUNTYWIDE
FLOOD INSURANCE RATE MAP
MARCH 17, 1997

EFFECTIVE DATE(S) OF REVISION(S) TO THIS PANEL

DECEMBER 7, 2018 - to update corporate limits, to change Base Flood Elevations and
Special Flood Hazard Areas, to update map format, to add roads and road names, and to

incorporate previously issued Letters of Map Revision.

For community map revision history prior to countywide mapping, refer to the Community
Map History Table located in the Floed Insurance Study report for this jurisdiction.

To determine if flood insurance is available in this communily, contact your insurance
agent or call the National Flood Insurance Program at 1-800-638-6620.
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El Paso County Drainage Basin Fees

Resolution No. 23-400

2024 Bridge Fee
Imj ious Acre

$2,062
$6,000
$5,507
$5,031
$3,207
$0
$0
$312
$0
$1,358
$0
$10,484
$0
$0
$1,358
$0
$345
$372
$0
$1,358
$710
$710

$1,358
$1,358

$3.373
$368
$327
$273
$4,970
50
$0
$365
$0
$1,161
$710
$0
$533
$710
$710
$710
$0
$0
$0
$0
$0
$0
$0

$0
$0
$1,026

Basin Receiving Year Drainage Basin Name 2024 Drainage Fee
Nember il Studicd (per Impervious Acro)

Drainage Basins with DBPS's;
CHMS0200 Chico Creek 2013  Haegler Ranch $13,971
CHWS1200 Chico Creek 2001  Bennett Ranch $15,641
CHWS1400 Chico Creek 2013 Falcon $40,088
FOF02000 Fountain Creek 2001  West Fork Jimmy Camp Creek $17,003
FOF02600 Fountain Creek 1991*  Big Johnson / Crews Guich $24,832
FOF02800 Fountain Creek 1988*  Widefield $24,832
FOF02900 Fountain Creek 1988*  Security $24,832
FOF03000 Fountain Creek 1991*  Windmill Guich $24,832
FOF03100/FOFO3200 Fountain Creek 1988*  Carson Street / Little Johnson $15,147
FOFO3400 Fountain Creek 1984*  Peterson Field $17911
FOF03600 Fountain Creek 1991*  Fisher's Canyon $24,832
FOFO4000 Fountain Creek 1996  Sand Creek $25,632
FOF04200 Fountain Creek 1977  Spring Creek $12,879
FOF04600 Fountain Creek 1984*¢  Southwest Area $24,832
FOF04800 Fountain Creek 1991  Bear Creek $24,832
FOFO5800 Fountain Creek 1964  Camp Creek $2,752
FOMO1000 Monument Creek 1981 Douglas Creek $15,617
FOMO1200 Monument Creek 1977 Templeton Gap $16,032
FOMO02000 Monument Creek 1971 Pulpit Rock $8,234
FOMO02200 Monument Creek 1994 Cottonwood Creek / S. Pine $24 832
FOMO2400 Monument Creek 1966  Dry Creek $19,603
FOMO3600 Monument Creek 1989*  Black Squirrel Creek $11,275
FOMO3700 Monument Creek 1987*  Middle Tributary $20,722
FOMO3800 Monument Creek 1987* Monument Branch $24,832
FOMO4000 Monument Creek 1996  Smith Creek $10,124
FOMO4200 Monument Creek 1989*  Black Forest $24,832
FOMO5200 Monument Creek 1993*  Dirty Woman Creek $24,832
FOMOS5300 Fountain Creek 1993*  Crystal Creek $24,832

eous e Basins: '
CHBS0800 Chico Creek Book Ranch $23,300
CHEC0400 Chico Creek Upper East Chico $12,694
CHWS0200 Chico Creek Telephone Exchange $13,947
CHWS0400 Chico Creek Livestock Company $22,973
CHWS0600 Chico Creek West Squirrel $11,975
CHWS0890 Chico Creek Solberg Ranch $24,832
FQFO1200 Fountain Creek Crooked Canyon $7.497
FOF01400 Fountain Creek Calhan Reservoir $6,259
FOFO1600 Fountain Creek Sand Canyon $4,522
FOFO02000 Fountain Creek Jimmy Camp Creek $24,832
FOFO2200 Fountain Creek Fort Carson $19,603
FOF02700 - Fountain Creek West Little Johnson $1,636
FOFO03800 Fountain Creek Stratton $11,911
FOFOS5000 Fountain Creek Midland $19,603
FOFO06000 Fountain Creek Palmer Trail $19,603
FOFO06800 Fountain Creek Black Canyon $19,603
FOMO4600 Monument Creek Beaver Creek $14,846
FOMO3000 Monument Creek Kettle Creek $13410
FOMO3400 Monument Creek Elkhorn $2,253
FOMO5000 Monument Creek Monument Rock $10,763
FOMOS5460 Monument Creek Palmer Lake $17,210
FOMO5600 Monument Creek Raspberry Mountain $5,789
PLPL0200 Monument Creek Bald Mountain $12,337
Interim Drainage Basins; ?
FOFO1800 Fountain Creek Little Fountain Creek $3,175
FOMO4400 Monument Creek Jackson Creek $9.829
FOMO4800 Monument Creek Teachout Creek $6,825
1. The miscellaneous drainage fee previous to September 1999 resolution was the average of all drainage fees for basins with Basin Planning Studies performed
within the last 14 years.
2. Interim Drainage Fees are based upon draft Drainage Basin Planning Studies or the Drainage Basin Identification and Fee Estimation Report. (Best available
information suitable for setting a fee.)
EPC Stormwater Management Joshua Palmer, P.E.

EAST CHERRY CREEK BASIN
IS NOT INCLUDED




|_|.:%_j\ Flying Horse North Filing No. 5
Final Drainage Report

HRGreen Project No.: 211030.25
El Paso County, Colorado

APPENDIX B

HYDROLOGY CALCULATIONS



|_|.%_j‘ Flying Horse North Filing No. 3
Final Drainage Report

HRGreen Project No.: 211030.20
El Paso County, Colorado

RATIONAL METHOD CALCULATIONS - EXISTING
CONDITIONS



| %_\ FLYING HORSE NORTH FILING NO. 5 Calc'd by: ™M
e EXISTING CONDITIONS Checked by: RDL
HRGreen EL PASO COUNTY, COLORADO Date: 11/12/2024
COMPOSITE 'C' FACTORS
GOLF COURSE / RESIDENTIAL | RESIDENTIAL GOLF COURSE / RESIDENTIAL | RESIDENTIAL COMPOSITE
ROADWAY TOTAL ROADWAY
BASIN UNDEVELOPED (2.5 AC LOT) | (5.0 AC LOT) SOIL TYPE | UNDEVELOPED (2.5 ACLOT) | (5.0 ACLOT) | IMPERVIOUSNESS & C
ACRES %l | Cs [ €100 %l| €5 | Croo| %l | C5* [Cro0*| %I | C5* [Ca00*| %l Cs Ci00
B1 57.79 0.00 0.00 0.00 57.79 B 2 [008]0.35100[0.90[ 096 11 [017]042] 7 [014][039] 20 008 | 035
B2 3576 0.00 0.00 0.00 3576 B 2 [0.08]0.35[100[0.90[ 0.96| 11 [0.17] 042| & [014[039] 20 008 | 035
[ 108 0.00 0.00 0.00 108 B 2 [008]0.35[100[0.90[ 096 11 [017]042] & [014[039] 20 008 | 035
2 14.87 0.00 0.00 0.00 14.87 B 2 [0.08]0.35[100[0.90[ 096 11 [017] 042| 9 [014[039] 20 008 | 035
E 80.01 0.00 0.00 0.00 80.01 B 2 [008]0.35[100[0.90[ 096 11 | 017|042 10 [014[ 039 20 008 | 035
NOTES:
BASIN PULLED DIRECTLY FROM FLYING HORSE NORTH FILING NO. 4 FINAL DRAINAGE REPORT

11/12/2024
J:\2021\211030\Design\Calc\Drainage\FDR-Filing_5\FHN_F5_Ex_Drainage_Calcs




— |[FLYING HORSE NORTH FILING NO. 5 Calc'd by: ™M
|_RJ EXISTING CONDITIONS Checked by: RDL
HRGreen
8 EL PASO COUNTY, COLORADO Date: 11/12/2024
TIME OF CONCENTRATION
BASIN DATA OVERLAND TIME (T,) TRAVEL TIME (T,) TOTAL | tc=1/180)+10 | Design tc
DESIGNATION Cs AREA (ac) | LENGTH (ft) | SLOPE % t; (min) Cy LENGTH (ft) | SLOPE % V (ft/s) t, (min) t, (min) tc max tc design (min)
B1 0.08 57.79 300 4.5 19.6 10 2400 4.00 2.0 20.0 39.6 25.0 25.0
B2 0.08 35.76 300 6.3 17.5 10 1970 3.90 2.0 16.6 34.2 22.6 22.6
11 0.08 1.08 300 57 18.1 10 215 6.50 2.5 1.4 19.5 12.9 12.9
12 0.08 14.87 300 6.6 17.3 10 875 5.50 2.3 6.2 23.5 16.5 16.5
13 0.08 80.01 300 2.6 23.6 10 2900 6.00 2.4 19.7 43.3 27.8 27.8

J:\2021\211030\Design\Calc\Drainage\FDR-Filing_5\FHN_F5_Ex_Drainage_Calcs

11/12/2024




=<gFLYING HORSE NORTH FILING NO. 5 | calcd by: MM
|—|-% >, EXISTING CONDITIONS Checked by: RDL
DESIGN STORM: 5-YEAR Date: 11/12/2024
HRGreen
DIRECT RUNOFF TOTAL RUNOFF REMARKS
=
Z
S -
=] o ° = w -
2| 2 | S TS| E ||| 8| | <
) Zz < ] = = ] - =~ = ]
o | @ | u Els| & |8 &E|=2| |8
a @ < Ol w | & - o | v | & - o
B1 B1 57.79] 0.08] 25.0| 4.62 2.75| 12.7 FLOW TO DP B1
B2 B2 35.76/ 0.08| 22.6| 2.86 2.91 8.3 BASIN FLOW TO DPB2
25.01 7.48 2.75| 20.6 COMBINED FLOW FROM BASIN B1 AND B2 THROUGH EX. DUAL 48" RCP
11 11 1.08] 0.08] 12.9| 0.09 3.75| 0.3 BASIN FLOW TO DPI1
12 12 14.87| 0.08] 16.5] 1.19 3.38 4.0 BASIN FLOW TO DPI2
16.5| 1.28 3.38 4.3 COMBINED FROM FROM BASIN I1 AND 12 TO POND 13
13 13 80.01( 0.08] 27.8] 6.40 2.60| 16.6 BASIN FLOW TO DPI3

11/12/2024
J:\2021\211030\Design\Calc\Drainage\FDR-Filing_5\FHN_F5_Ex_Drainage_Calcs



TMM

~ FLYING HORSE NORTH FILING NO. 5 calc'd by:
|_|.% EXISTING CONDITIONS Check RDL
] DESIGN STORM: 100-YEAR Date: 11122024
HRGreen
DIRECT RUNOFF TOTAL RUNOFF REMARKS
=
3
—_ ° - m -
z| 2 | 8 = | 2| k | = | E
o Z < < | < S 2 | = < S| @2
a| @ |u| s &g g |8 | &) 5 ]
a o < (2] -’ (¢ ~ (<} w0 (3] ~ (<]
B1 B1 | 57.79] 0.35] 25.0] 20.23] _ 4.62] 935 CLOW TO DP B1
B2 | B2 | 35.76] 035| 22.6]| 12.52] 4.88| 61.0 BASIN FLOW TO DPB2
476|  32.7| 6.94] 227.2|]COMBINED FLOW FROM BASIN B1 AND B2 THROUGH EX. DUAL 48" RCP
1 1 17.08] 0.35] 12.9] 038 630] 24 BASIN FLOW TO DPI1
2 2 | 14.87] 0.35| 16.5] 5.20] 567| 295 BASIN FLOW TO DPI2
16.5]  558| 853 47.6 COMBINED FROM FROM BASIN 11 AND 12 TO POND 13
13 13 | 80.01| 0.35| 27.8] 28.00] 4.36] 122.0 BASIN FLOW TO DPI3

J:\2021\211030\Design\Calc\Drainage\FDR-Filing_5\FHN_F5_Ex_Drainage_Calcs

11/12/2024




|'F{—:| Flying Horse North Filing No. 4
Final Drainage Report
HRGreen Project No.: 211030

El Paso County, Colorado

RATIONAL METHOD CALCULATIONS



| %_\ FLYING HORSE NORTH FILING NO. 5 Calc'd by: ™M
I A PROPOSED CONDITIONS Checked by: RDL
— 20
HRGreen EL PASO COUNTY, COLORADO Date: 11/19/2024
COMPOSITE 'C' FACTORS
GOLF COURSE / RESIDENTIAL | RESIDENTIAL ©
LF RSE RESIDENTIAL | RESIDENTIAL
GOLF COURSE /| o) \pway | RES S TOTAL ROADWAY IMPERVIOUSNESS & C
BASIN UNDEVELOPED (2.5 AC LOT) | (5.0 AC LOT) SOIL TYPE | UNDEVELOPED (2.5 ACLOT) | (5.0 AC LOT) e
ACRES %I | Cs | Ci00| %I| Cs | Cioo| %I | Cs* [Croo*| %I | Cs* [Croo*| %1 Cs G
B1 48.38 0.41 9.00 0.00 57.79 B 2 0.08 | 0.35100/0.90] 0.96]| 11 | 0.17 | 0.42 7 0.14 | 0.39 4.1 0.10 0.36
B2.1 0.00 0.00 6.72 0.00 6.72 B 2 0.08 | 0.351100/0.90| 0.96] 11 | 0.17 | 0.42 7 0.14 | 0.39 11.0 0.17 0.42
B2.2 0.00 0.00 2.80 0.00 2.80 B 2 0.08 | 0.351100/0.90] 0.96]| 11 | 0.17 | 0.42 7 0.14 | 0.39 11.0 0.17 0.42
B2.3 0.00 0.07 2.54 0.00 2.61 B 2 0.08 | 0.351100/0.90| 0.96] 11 | 0.17 | 0.42 7 0.14 | 0.39 13.3 0.19 0.43
B2.4 0.00 0.12 25.04 0.00 25.16 B 2 0.08 | 0.35100/0.90] 0.96]| 11 | 0.17 | 0.42 7 0.14 | 0.39 114 0.17 0.42
11 0.00 0.00 1.02 0.00 1.02 B 2 0.08 | 0.351100/0.90| 0.96] 11 | 0.17 | 0.42 7 0.14 | 0.39 11.0 0.17 0.42
12 0.00 0.00 15.87 0.00 15.87 B 2 0.08 | 0.35100/0.90] 0.96]| 11 | 0.17 | 0.42 7 0.14 | 0.39 11.0 0.17 0.42
13 0.00 0.00 9.51 0.00 9.51 B 2 0.08 | 0.351100/0.90] 0.96] 11 | 0.17 | 0.42 7 0.14 | 0.39 11.0 0.17 0.42
NOTES:
BASIN PULLED DIRECTLY FROM FLYING HORSE NORTH FILING NO. 4 FINAL DRAINAGE REPORT

11/19/2024
J:\2021\211030\Design\Calc\Drainage\FDR-Filing_5\FHN_F5_Pr_Drainage_Calcs




— |[FLYING HORSE NORTH FILING NO. 5 Calc'd by: ™M
|_RJ PROPOSED CONDITIONS Checked by: RDL
HRGreen
8 EL PASO COUNTY, COLORADO Date: 11/19/2024
TIME OF CONCENTRATION
BASIN DATA OVERLAND TIME (T,) TRAVEL TIME (T,) TOTAL | tc=1/180)+10 | Design tc
DESIGNATION Cs AREA (ac) | LENGTH (ft) | SLOPE % t; (min) Cy LENGTH (ft) | SLOPE % V (ft/s) t, (min) t, (min) tc max tc design (min)
B1 0.10 57.79 300 4.5 19.2 10 2400 6.70 2.6 15.5 34.7 25.0 25.0
B2.1 0.17 6.72 300 6.3 16.0 10 491 3.60 1.9 43 20.3 14.4 14 .4
B2.2 0.17 2.80 245 6.7 14.2 10 330 3.00 1.7 3.2 17.3 13.2 13.2
B2.3 0.19 2.61 150 4.6 12.3 10 508 6.40 2.5 3.3 15.7 13.7 13.7
B2.4 0.17 25.16 300 11.4 13.1 10 2014 6.70 2.6 13.0 26.0 229 22.9
11 0.17 1.02 30 10.0 4.3 10 340 6.20 25 2.3 6.6 121 6.6
12 0.17 15.87 300 12.9 12.6 10 842 4.30 2.1 6.8 194 16.3 16.3
13 0.17 9.51 250 6.0 14.8 10 50 6.00 24 0.3 15.2 11.7 11.7

J:\2021\211030\Design\Calc\Drainage\FDR-Filing_5\FHN_F5_Pr_Drainage_Calcs

11/19/2024




FLYING HORSE NORTH FILING NO. 5 Calc'd by:

TMM

—
|—I-%] PROPOSED CONDITIONS Checked by: RDL
DESIGN STORM: 5-YEAR Date: 11719/2024
HRGreen
DIRECT RUNOFF TOTAL RUNOFF REMARKS
=
Z
2 —_
=] o ° = w -
z| 2 | S gl 8| £ || |8 & | =
o z < 't =~ = ] £ =~ = ]
@ @ u | = £ S|l &2 £ ] 8
o o < S| | & - c| ¢ | & - o
B1 | Bi 57.79] 010] 250 5.77|  2.75| 15.9 OVERLAND FLOW 10 DP B1
21 ] B21 672] 017] 14.4| 1.14] 3.58] 4.1 BASIN FLOW IN ROADSIDE DITCH TO DPB2.1
22 | B22 280] 047] 132] 048] 3.71] 18 BASIN FLOW IN ROADSIDE DITCH TO DPB2.2
COMBINED PIPE FLOW
23| B23 261] 019] 13.7] 049] 366 1.8 BASIN FLOW IN ROADSIDE DITCH TO DPB2.4
269 10| 265 2.6 COMBINED PIPE FLOW
B2 | B24 | 2516] 0417| 22.9] 437]  2.89| 12.6
26.9] 11.11] _2.65| 29.4 COMBINED FLOW THROUGH EXISTING CULVERT TO POND B
K E 102] 047] 66| 017] 475 0.8 FLOW TO DP 11 TO FLOW TO BASIN 12
2 2 1587] 0.17] 16.3] 2.70]  339] 92 FLOW TO DP 12
230 287] 288 8.3 COMBINED FLOW FROM BASIN 11 AND BASIN 12 TO POND 13
3 3 951| 047] 11.7] 162 390 63 FLOW TO DP 13

J:\2021\211030\Design\Calc\Drainage\FDR-Filing_5\FHN_F5_Pr_Drainage_Calcs

11/19/2024




TMM

~ FLYING HORSE NORTH FILING NO. 5 calc'd by:
|_|.% PROPOSED CONDITIONS Check RDL
A DESIGN STORM: 100-YEAR Date: 11719/2024
HRGreen
DIRECT RUNOFF TOTAL RUNOFF REMARKS
=
3
—_ ° - m -
z| 2 | 8 = | 2| k | = | E
6| z |« Sl S |2|E| < |52
2| @2 |8 || &) & |8 |&] 5 £]8
=) o < (2] -’ (¢ ~ (<} - (3] ~ (<]
BT | BT | 57.79] 0.36| 25.0] 21.08] _ 4.62] 975 OVERLAND FLOW TO bP B1
211 B21 | 6.72] 042] 144] 280, 6.01] 16.9 BASIN FLOW IN ROADSIDE DITCH TO DPB2.1
22 | B22 | 280 042 132] 147| 623 7.3 BASIN FLOW IN ROADSIDE DITCH TO DPB2.2
COMBINED PIPE FLOW
23 | B23 | 261 043 137] 142] 615 6.9 BASIN FLOW IN ROADSIDE DITCH TO DPB2.4
269  2.29] 7.80] 17.9 COMBINED PIPE FLOW
B2 | B24 | 2516| 042| 22.9] 1056 4.85| 51.2
260  33.04] 7.80| 264.7 COMBINED FLOW THROUGH EXISTING CULVERT TO POND B
E E 102] 042] 66| 043] 798 34 FLOW TO DP [ TO FLOW TO BASIN 12
2 2 | 1587] 042| 163 662] 569 37.7 FLOW TO DP 12
230 7.04| 8.03] 56.6 COMBINED FLOW FROM BASIN 11 AND BASIN 12 TO POND 13
I3 I3 951 042 11.7] 397 654 26.0 FLOW TO DP I3

J:\2021\211030\Design\Calc\Drainage\FDR-Filing_5\FHN_F5_Pr_Drainage_Calcs

11/19/2024
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PIPE HYDRAULICS
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CULVERT CALCULATIONS



Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

Culvert 1 - DP2.1 (5-Year)

Invert Elev Dn (ft)
Pipe Length (ft)
Slope (%)

Invert Elev Up (ft)
Rise (in)

Shape

Span (in)

No. Barrels
n-Value

Culvert Type
Culvert Entrance
Coeff. K,M,c,Y k

Embankment
Top Elevation (ft)
Top Width (ft)
Crest Width (ft)

Elev (R}
T583.00

7577.33

67.69

1.99

7578.68

24.0

Circular

24.0

1

0.012

Circular Concrete

Square edge w/headwall (C)
0.0098, 2, 0.0398, 0.67, 0.5

7582.98
35.00
50.00

Culvert 1 - DP2.1 (5-Year)

T582.00

7581.00

7580.00

7579.00

7576.00 ———

Calculations
Qmin (cfs)

Qmax (cfs)
Tailwater Elev (ft)

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop (cfs)
Veloc Dn (ft/s)
Veloc Up (ft/s)
HGL Dn (ft)
HGL Up (ft)
Hw Elev (ft)
Hw/D (ft)
Flow Regime

Tuesday, Nov 19 2024

4.10
4.10
(dc+D)/2

4.10

4.10

0.00

1.81

4.10
7578.69
7579.39
7579.65
0.48

Inlet Control

Hw Depth (1)

432

332

232

-]

t control

1.32

032

T577.00

7576.00

o 5

Circular Culvert




Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

Culvert 1 - DP2.1 (100-Year)

Tuesday, Nov 19 2024

Invert Elev Dn (ft) = 7577.33 Calculations

Pipe Length (ft) = 67.69 Qmin (cfs) = 16.90

Slope (%) = 1.99 Qmax (cfs) = 16.90

Invert Elev Up (ft) = 7578.68 Tailwater Elev (ft) = (dc+D)/2

Rise (in) = 240

Shape = Circular Highlighted

Span (in) = 24.0 Qtotal (cfs) = 16.90

No. Barrels =1 Qpipe (cfs) = 16.90

n-Value = 0.012 Qovertop (cfs) = 0.00

Culvert Type = Circular Concrete Veloc Dn (ft/s) = 5.82

Culvert Entrance = Square edge w/headwall (C) Veloc Up (ft/s) = 6.78

Coeff. K,M,c,Y k = 0.0098, 2, 0.0398, 0.67, 0.5 HGL Dn (ft) = 7579.07
HGL Up (ft) = 7580.16

Embankment Hw Elev (ft) = 7581.15

Top Elevation (ft) = 7582.98 Hw/D (ft) = 1.24

Top Width (ft) = 35.00 Flow Regime = Inlet Control

Crest Width (ft) = 50.00

Elev (f} Culvert 1 - DP2.1 (100-Year) Hw Depth (ft)
s —

Circular Culvert

Reach (R}



Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

Culvert 2 - DP2.2 (5-Year)

Invert Elev Dn (ft)
Pipe Length (ft)
Slope (%)

Invert Elev Up (ft)
Rise (in)

Shape

Span (in)

No. Barrels
n-Value

Culvert Type
Culvert Entrance
Coeff. K,M,c,Y k

Embankment
Top Elevation (ft)
Top Width (ft)
Crest Width (ft)

Elev (1)
7580.00

7574.04

65.65

0.81

7574.57

18.0

Circular

18.0

1

0.012

Circular Concrete

Square edge w/headwall (C)
0.0098, 2, 0.0398, 0.67, 0.5

7579.73
34.30
50.00

Culvert 2 - DP2.2 (5-Year)

Calculations
Qmin (cfs)

Qmax (cfs)
Tailwater Elev (ft)

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop (cfs)
Veloc Dn (ft/s)
Veloc Up (ft/s)
HGL Dn (ft)
HGL Up (ft)
Hw Elev (ft)
Hw/D (ft)
Flow Regime

Tuesday, Nov 19 2024

1.80
1.80
Normal

1.80

1.80

0.00

4.30

3.45

7574 .47
7575.07
7575.26
0.46

Inlet Control

Hw Depth (M)

TETS.00

T5TE.00

T577.00

7576.00

7575.00

543

443

343

243

Inlet cor

trol

143

043

7574.00

7573.00
o 3

10

Circular Culvert

15

20 25 30 35 40 45 50
HGL

Reach {fl)



Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

Culvert 2 - DP2.2 (100-Year)

Invert Elev Dn (ft)
Pipe Length (ft)
Slope (%)

Invert Elev Up (ft)
Rise (in)

Shape

Span (in)

No. Barrels
n-Value

Culvert Type
Culvert Entrance
Coeff. K,M,c,Y k

Embankment
Top Elevation (ft)
Top Width (ft)
Crest Width (ft)

Elev (1)
7580.00

7574.04

65.65

0.81

7574.57

18.0

Circular

18.0

1

0.012

Circular Concrete

Square edge w/headwall (C)
0.0098, 2, 0.0398, 0.67, 0.5

7579.73
34.30
50.00

Culvert 2 - DP2.2 (100-Year)

Calculations
Qmin (cfs)

Qmax (cfs)
Tailwater Elev (ft)

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop (cfs)
Veloc Dn (ft/s)
Veloc Up (ft/s)
HGL Dn (ft)
HGL Up (ft)
Hw Elev (ft)
Hw/D (ft)
Flow Regime

Tuesday, Nov 19 2024

7.30
7.30
Normal

7.30

7.30

0.00

6.27

5.55
7574.98
7575.62
7576.26
1.12

Inlet Control

Hw Depth (M)

TETS.00

T5TE.00

T577.00

7576.00

543

443

343

7575.00

243

143

043

7574.00

7573.00
o 3

10

Circular Culvert

15

20 25 30 35 40 45 50
HGL

Reach {fl)



Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

Culvert 3 - DP2.3 (5-Year)

Invert Elev Dn (ft)
Pipe Length (ft)
Slope (%)

Invert Elev Up (ft)
Rise (in)

Shape

Span (in)

No. Barrels
n-Value

Culvert Type
Culvert Entrance
Coeff. K,M,c,Y k

Embankment
Top Elevation (ft)
Top Width (ft)
Crest Width (ft)

7548.00

7540.10

160.16

2.00

7543.30

24.0

Circular

24.0

1

0.012

Circular Concrete

Square edge w/headwall (C)
0.0098, 2, 0.0398, 0.67, 0.5

7547.50
35.00
50.00

Culvert 3 - DP2.3 (5-Year)

Calculations
Qmin (cfs)

Qmax (cfs)
Tailwater Elev (ft)

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop (cfs)
Veloc Dn (ft/s)
Veloc Up (ft/s)
HGL Dn (ft)
HGL Up (ft)
Hw Elev (ft)
Hw/D (ft)

Flow Regime

Tuesday, Nov 19 2024

2.60
2.60
Normal

2.60

2.60

0.00

6.49

3.60
7540.47
7543.86
7544.05
0.37

Inlet Control

Hw Depth (1

-3.30

-4.30

Reach {fi



Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

Culvert 3 - DP2.3 (100-Year)

Tuesday, Nov 19 2024

Invert Elev Dn (ft) = 7540.10 Calculations
Pipe Length (ft) = 160.16 Qmin (cfs) = 17.90
Slope (%) = 2.00 Qmax (cfs) = 17.90
Invert Elev Up (ft) = 7543.30 Tailwater Elev (ft) = Normal
Rise (in) = 24.0
Shape = Circular Highlighted
Span (in) = 24.0 Qtotal (cfs) = 17.90
No. Barrels = 1 Qpipe (cfs) = 17.90
n-Value = 0.012 Qovertop (cfs) = 0.00
Culvert Type = Circular Concrete Veloc Dn (ft/s) = 10.99
Culvert Entrance = Square edge w/headwall (C) Veloc Up (ft/s) = 6.97
Coeff. K,M,c,Y k = 0.0098, 2, 0.0398, 0.67, 0.5 HGL Dn (ft) = 7541.13
HGL Up (ft) = 7544.82
Embankment Hw Elev (ft) = 7545.91
Top Elevation (ft) = 7547.50 Hw/D (ft) = 1.31
Top Width (ft) = 35.00 Flow Regime = Inlet Control
Crest Width (ft) = 50.00
Elev (ft} Culvert 3 - DP2.3 (100-Year) Hw Depth (ft
T547.00 /‘ "'-\ 3.70
46.00 / —tE
545 00 // = 1.7
543.00 / //,._/f 30
7542.00 i _"___,_.-—-"/F’! 1.30
754100 — ’/”____/"'_,.--"'"# 20
540,06 r—/, L —] 330

HGL

Reach {fi



Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

Culvert 4 - 11 (5-Year)

Invert Elev Dn (ft)
Pipe Length (ft)
Slope (%)

Invert Elev Up (ft)
Rise (in)

Shape

Span (in)

No. Barrels
n-Value

Culvert Type
Culvert Entrance
Coeff. K,M,c,Y k

Embankment
Top Elevation (ft)
Top Width (ft)
Crest Width (ft)

Elev (R}
7570.00

7556.73

59.26

15.56

7565.95

18.0

Circular

18.0

1

0.012

Circular Concrete

Square edge w/headwall (C)
0.0098, 2, 0.0398, 0.67, 0.5

7569.12
13.00
30.00

Culvert 4 - 11 (5-Year)

Calculations
Qmin (cfs)

Qmax (cfs)
Tailwater Elev (ft)

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop (cfs)
Veloc Dn (ft/s)
Veloc Up (ft/s)
HGL Dn (ft)
HGL Up (ft)
Hw Elev (ft)
Hw/D (ft)

Flow Regime

Tuesday, Nov 19 2024

0.80
0.80
Normal

0.80

0.80

0.00

9.67

2.75

7556.87
7566.28
7566.46

0.34

Outlet Control

Hw Depth (ft

T568.00

765800

7656.00

405

7554.00

HGL

-11.85

each {fl



Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Tuesday, Nov 19 2024

Culvert 4 - 11 (100-Year)

Invert Elev Dn (ft) = 7556.73 Calculations
Pipe Length (ft) = 59.26 Qmin (cfs) = 3.40
Slope (%) = 15.56 Qmax (cfs) = 3.40
Invert Elev Up (ft) = 7565.95 Tailwater Elev (ft) = Normal
Rise (in) = 18.0
Shape = Circular Highlighted
Span (in) = 18.0 Qtotal (cfs) = 3.40
No. Barrels =1 Qpipe (cfs) = 3.40
n-Value = 0.012 Qovertop (cfs) = 0.00
Culvert Type = Circular Concrete Veloc Dn (ft/s) = 14.85
Culvert Entrance = Square edge w/headwall (C) Veloc Up (ft/s) = 418
Coeff. K,M,c,Y k = 0.0098, 2, 0.0398, 0.67, 0.5 HGL Dn (ft) = 7557.01
HGL Up (ft) = 7566.65

Embankment Hw Elev (ft) = 7566.85
Top Elevation (ft) = 7569.12 Hw/D (ft) = 0.60
Top Width (ft) = 13.00 Flow Regime = Inlet Control
Crest Width (ft) = 30.00

Elev (M) Culvert 4 - 11 (100-Year) Hw Depth (f

7554.00 -11.85
0 5 o 5 o 25 ) 35 0 0 85 &0 5 70 75

HGL
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SWALE CALCULATIONS



Roadside Ditch Analysis for Street Section 1 - Basin B2.1 (100-Year)

Project Description

Friction Method

Manning
Formula

Solve For Normal Depth
Input Data
Roughness Coefficient 0.035
Channel Slope 2.00 %
Left Side Slope 3.000 H:v 100-year flow from
Right Side Slope 4.000 H:V /_ Basin B2.1
Discharge 16.90 cfs
Results
Normal Depth 1.1ft
Flow Area 4.3 ft2
Wetted Perimeter 8.1t
Hydraulic Radius 0.5 ft
Top Width 7.75 ft
Critical Depth 1.1ft
Critical Slope 231 %
Velocity 3.94 ft/s
Velocity Head 0.24 ft
Specific Energy 1.35 ft
Froude Number 0.934
Flow Type Subcritical
GVF Input Data
Downstream Depth 0.0 ft
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0 ft
Profile Description N/A
Profile Headloss 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 1.1ft
Critical Depth 1.1ft
Channel Slope 2.00 %
Critical Slope 231 %

Filing5_Flowmaster.fm8
11/15/2024

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

FlowMaster
[10.03.00.03]
Page 1 of 1



Roadside Ditch Analysis for Street Section 1 - Basin B2.5 (100-Year)

Project Description

Friction Method

Solve For

Manning
Formula

Normal Depth

Input Data

Roughness Coefficient

Channel Slope
Left Side Slope
Right Side Slope

0.035
2.00 %

4.000 H:v 100-year flow from

3.000 H:V /_ part of Basin B2.5
12.40 cfs

Discharge

Results
Normal Depth 1.0 ft
Flow Area 3.4 ft2
Wetted Perimeter 7.2 ft
Hydraulic Radius 0.5 ft
Top Width 6.90 ft
Critical Depth 1.0 ft
Critical Slope 2.41 %
Velocity 3.65 ft/s
Velocity Head 0.21 ft
Specific Energy 1.19 ft
Froude Number 0.916
Flow Type Subcritical

GVF Input Data
Downstream Depth 0.0 ft
Length 0.0 ft
Number Of Steps 0

GVF Output Data
Upstream Depth 0.0 ft
Profile Description N/A
Profile Headloss 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 1.0 ft
Critical Depth 1.0 ft
Channel Slope 2.00 %
Critical Slope 2.41 %

Filing5_Flowmaster.fm8
11/19/2024

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

FlowMaster
[10.03.00.03]
Page 1 of 1



Roadside Ditch Analysis for Street Section 2 - Basin B2.4 (100-Year)

Project Description

Friction Method

Solve For

Manning
Formula

Normal Depth

Input Data

Roughness Coefficient

Channel Slope
Left Side Slope
Right Side Slope
Discharge

0.035
7.60 %

4.000 H:v 100-year flow from

3.000 H:V/_ Basin B2.4
17.90 cfs

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

0.9 ft
2.7 ft2
6.4 ft
0.4 ft
6.16 ft
1.1ft
2.30 %
6.60 ft/s
0.68 ft
1.56 ft
1.752
Supercritical

GVF Input Data

Downstream Depth 0.0 ft
Length 0.0 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.0 ft
Profile Description N/A
Profile Headloss 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 0.9 ft
Critical Depth 1.1ft
Channel Slope 7.60 %
Critical Slope 2.30 %

Filing5_Flowmaster.fm8
11/13/2024

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

FlowMaster
[10.03.00.03]
Page 1 of 1



Roadside Ditch Analysis for Street Section 2 - Basin B2.5 (100-Year)

Project Description

Friction Method

Solve For

Manning
Formula
Normal Depth

Input Data

Roughness Coefficient

Channel Slope
Left Side Slope
Right Side Slope

0.035
7.60 %

4.000 H:v 100-year flow from

3.000 H:V /_ part of Basin B2.5
3.30 cfs

Discharge

Results
Normal Depth 0.5 ft
Flow Area 0.8 ft2
Wetted Perimeter 3.4 ft
Hydraulic Radius 0.2 ft
Top Width 3.27 ft
Critical Depth 0.6 ft
Critical Slope 2.88 %
Velocity 4.32 ft/s
Velocity Head 0.29 ft
Specific Energy 0.76 ft
Froude Number 1.577
Flow Type Supercritical

GVF Input Data
Downstream Depth 0.0 ft
Length 0.0 ft
Number Of Steps 0

GVF Output Data
Upstream Depth 0.0 ft
Profile Description N/A
Profile Headloss 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 0.5 ft
Critical Depth 0.6 ft
Channel Slope 7.60 %
Critical Slope 2.88 %

Filing5_Flowmaster.fm8
11/13/2024

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

FlowMaster
[10.03.00.03]
Page 1 of 1



Roadside Ditch Analysis for Street Section 3 - Basin 11 (100-Year)

Project Description

Friction Method

Solve For

Manning
Formula
Normal Depth

Input Data

Roughness Coefficient

Channel Slope
Left Side Slope
Right Side Slope
Discharge

0.035
4.20 %
4.000 H:V 100-year flow from

3.000 H:v /_ Basin 11
3.40 cfs

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

0.5 ft
1.0 ft2
3.8 ft
0.3 ft
3.69 ft
0.6 ft
2.87 %
3.49 ft/s
0.19 ft
0.72 ft
1.196
Supercritical

GVF Input Data

Downstream Depth 0.0 ft
Length 0.0 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.0 ft
Profile Description N/A
Profile Headloss 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 0.5 ft
Critical Depth 0.6 ft
Channel Slope 4.20 %
Critical Slope 2.87 %

Filing5_Flowmaster.fm8
11/13/2024

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

FlowMaster
[10.03.00.03]
Page 1 of 1
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El Paso County, Colorado

DRAINAGE CHANNEL
SECTION CALCULATIONS



Worksheet for Section A-A

Project Description

Friction Method

Manning
Formula

Solve For Normal Depth
Input Data
Roughness Coefficient 0.035
0,
ChaaneI Slope 2.00 % 100-year flow from
Left Side Slope 7.000 H:V .
Right Side Slope 6.000 H:V Basin B2.5 and
Bottom Width 12.00 ft /_ combined flow from
Discharge 78.40 cfs Basins B2.1 and B2.2
Results
Normal Depth 0.9 ft
Flow Area 16.7 ft2
Wetted Perimeter 24.2 ft
Hydraulic Radius 0.7 ft
Top Width 24.05 ft
Critical Depth 0.9 ft
Critical Slope 2.03 %
Velocity 4.69 ft/s
Velocity Head 0.34 ft
Specific Energy 1.27 ft
Froude Number 0.992
Flow Type Subcritical
GVF Input Data
Downstream Depth 0.0 ft
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0 ft
Profile Description N/A
Profile Headloss 0.00 ft
Downstream Velocity 0.00 ft/s
Upstream Velocity 0.00 ft/s
Normal Depth 0.9 ft
Critical Depth 0.9 ft
Channel Slope 2.00 %
Critical Slope 2.03 %

Filing5_Flowmaster.fm8
11/15/2024

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

FlowMaster
[10.03.00.03]
Page 1 of 1



Channel Section B-B

Project Description

Friction Method

Manning
Formula

Solve For Normal Depth
Input Data
Roughness Coefficient 0.035
Channel Slope 2.90 % 100-year flow from
Left Side Slope 4.000 H:V Basin B2.1
Right Side Slope 4.000 H:V
Discharge 16.90 cfs
Results
Normal Depth 1.0 ft
Flow Area 3.8 ft2
Wetted Perimeter 8.1ft
Hydraulic Radius 0.5 ft
Top Width 7.84 ft
Critical Depth 1.0 ft
Critical Slope 2.33 %
Velocity 4.40 ft/s
Velocity Head 0.30 ft
Specific Energy 1.28 ft
Froude Number 1.109

Flow Type

Supercritical

GVF Input Data

Downstream Depth 0.0 ft
Length 0.0 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.0 ft
Profile Description N/A
Profile Headloss 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 1.0 ft
Critical Depth 1.0 ft
Channel Slope 2.90 %
Critical Slope 233 %

Filing5_Flowmaster.fm8
11/19/2024

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

FlowMaster
[10.03.00.03]
Page 1 of 1



|_|.:%_j\ Flying Horse North Filing No. 3

Final Drainage Report
HRGreen Project No.: 211030.20

El Paso County, Colorado

CHANNEL LINING CALCULATIONS



FROUDE NUMBER CALCULATIONS CALCULATED BY: TMM DATE: 11/15/2024
PROJECT: 211030 FILING NO. 5 CHECKED BY: RHL
Froude Number Calculations: 100-YR
Section Velocity Gravitational Constant  |Hydraulic depth Xsectional Area [top Width Froude #
- ft/s ft/sn2 ft ftr2 ft N/A
A-A 4.69 32.17 0.69 16.70 24.05 0.99
B-B 5.64 31.17 0.71 8.1 11.37 1.20
STREET SECTION 1 3.94 32.17 0.70 5.4 7.75 0.83
STREET SECTION 2 6.6 32.17 0.44 2.7 6.16 1.76
STREET SECTION 3 3.49 32.17 0.27 1.0 3.69 1.18
Shear Stress Calculations: 100-YR
Section unit weight of wgDepth of flow Slope Shear Stress
- Ib/ft"3 ft ft/ft Ib/ftA2

A-A 62.43 0.90 0.020 1.12
B-B 62.43 1.40 0.029 2.53
STREET SECTION 1 62.43 1.10 0.020 1.37
STREET SECTION 2 62.43 0.90 0.076 4.27
STREET SECTION 3 62.43 0.50 0.042 1.31

Channel Lining Determination

Calculated Values

P300 Max Values

Section Shear Stress Velocity Shear Stress Velocity Lining Required
A-A 1.12 4.69 3 9|P300

B-B 2.53 5.64 3 9|P300

STREET SECTION 1 1.37 3.94 3 91P300

STREET SECTION 2 4.27 6.60 3 9[TMAX

STREET SECTION 3 1.31 3.49 3 9|P300




|‘|>:%3 Flying Horse North Filing No. 4

Final Drainage Report
HRGreen Project No.: 211030

El Paso County, Colorado

RIPRAP SIZING ANALYSIS



|_|-%—\ FLYING HORSE NORTH FILING NO. 4 Calc'd by: T™MM

211030 Checked by: RHL

HRGreen FES 1D RIPRAP Date: 11/19/2024

Input Parameters

Flow (Q) 16.9|cfs
Tailwater depth (Y,) 0.80]ft
Conduit Diameter (D) 24]in
Expansion Factor (per Fig. 9-35) 4.5
Soil Type Non-Cohesive Soils

Calculated Parameters

Froude Parameter (Q/D*?) 2.99
Do = 4.95(fin
UDFCD Riprap Type = Type VL
Design Dgg = 6]in
Minimum Mantle Thickness = 12fin
Minimum Length of Apron = 10.01]ft

Calculated D5, for riprap was calculated using Equation 9-16 in the USDCM Vol 2.

7
4. 00250
Y D~

Calculated minimum length of apron was calculated using Equations 9-11 and 9-12 in the USDCM Vol. 2

b}

N
I = ( 1 J‘ i W Equation 9-11 4 = g Equation 9-12
7\ 2tan@ )\ ¥, ] Ty
Where: Where:
L, = length of protection (fi) (O = design discharge (cfs)

W = width of the conduit (ft, use diameter for circular conduits) "= the allowable non-eroding velocity in the downstream channel (ft/sec)

Fe= Tty depdi (T Ay = required area of flow at allowable velocity (ft*)

£ = the expansion angle of the culvert flow

Note:

! Calculations follow criteria in the USDCM Vol.2 Chapter 9

? Calculations assume a circular culvert

*This spreadsheet assumes y,/D,=0.4 in cases where y, is unknown or a hydraulic jump is suspected
downstream of the outlet.

* Per the USDCM Vol.2 in no case should L, be less than 3D, nor does L, need to be greater than 10D

whenever the Froude parameter is less than 6.0. whenever the Froude parameter is greater than 6, increase
the maximum L, required by 1/4 D_for each whole number by which the Froude parameter is greater than 6




|_|-%—\ FLYING HORSE NORTH FILING NO. 4 Calc'd by: T™MM

211030 Checked by: RHL

HRGreen FES 2D RIPRAP Date: 11/13/2024

Input Parameters

Flow (Q) 7.3|cfs
Tailwater depth (Y,) 0.60]ft
Conduit Diameter (D) 18]in
Expansion Factor (per Fig. 9-35) 4.75
Soil Type Non-Cohesive Soils

Calculated Parameters

Froude Parameter (Q/D*?) 2.65
Do = 3.29]in
UDFCD Riprap Type = Type VL
Design Dgg = 6]in
Minimum Mantle Thickness = 12fin
Minimum Length of Apron = 4.5]ft

Calculated D5, for riprap was calculated using Equation 9-16 in the USDCM Vol 2.

_0.0230

d 13 03
Y,"D.~

Calculated minimum length of apron was calculated using Equations 9-11 and 9-12 in the USDCM Vol. 2

b}

N
L,= ( 1 J‘ s w Equaoa 1] s g Equation 9-12
o \Ztan(}_\}’; J <% I
Where: Where:
L, = length of protection (ft) O'= iesign discharge (cfs)

W= width of the conduit (ft, use diameter for circular conduits) "= the allowable non-eroding velocity in the downstream channel (ft/sec)

Fe= Tty depdi (T Ay = required area of flow at allowable velocity (ft*)

£ = the expansion angle of the culvert flow

Note:

! Calculations follow criteria in the USDCM Vol.2 Chapter 9

? Calculations assume a circular culvert

*This spreadsheet assumes y,/D,=0.4 in cases where y, is unknown or a hydraulic jump is suspected
downstream of the outlet.

* Per the USDCM Vol.2 in no case should L, be less than 3D, nor does L, need to be greater than 10D

whenever the Froude parameter is less than 6.0. whenever the Froude parameter is greater than 6, increase
the maximum L, required by 1/4 D_for each whole number by which the Froude parameter is greater than 6




|_|-%—\ FLYING HORSE NORTH FILING NO. 4 Calc'd by: T™MM

211030 Checked by: RHL

HRGreen FES 3D RIPRAP Date: 11/13/2024

Input Parameters

Flow (Q) 20.3|cfs
Tailwater depth (Y,) 1.20|ft
Conduit Diameter (D) 36]in
Expansion Factor (per Fig. 9-35) 6.25
Soil Type Non-Cohesive Soils

Calculated Parameters

Froude Parameter (Q/D*?) 1.30
Do = 3.24fin
UDFCD Riprap Type = Type VL
Design Dgg = 6]in
Minimum Mantle Thickness = 12fin
Minimum Length of Apron = oJft

Calculated D5, for riprap was calculated using Equation 9-16 in the USDCM Vol 2.

_0.0230

d 13 03
Y,"D.~

Calculated minimum length of apron was calculated using Equations 9-11 and 9-12 in the USDCM Vol. 2

b}

N
L,= ( 1 J‘ s w Equaoa 1] s g Equation 9-12
o \Ztan(}_\}’; J <% I
Where: Where:
L, = length of protection (ft) O'= iesign discharge (cfs)

W= width of the conduit (ft, use diameter for circular conduits) "= the allowable non-eroding velocity in the downstream channel (ft/sec)

Fe= Tty depdi (T Ay = required area of flow at allowable velocity (ft*)

£ = the expansion angle of the culvert flow

Note:

! Calculations follow criteria in the USDCM Vol.2 Chapter 9

? Calculations assume a circular culvert

*This spreadsheet assumes y,/D,=0.4 in cases where y, is unknown or a hydraulic jump is suspected
downstream of the outlet.

* Per the USDCM Vol.2 in no case should L, be less than 3D, nor does L, need to be greater than 10D

whenever the Froude parameter is less than 6.0. whenever the Froude parameter is greater than 6, increase
the maximum L, required by 1/4 D_for each whole number by which the Froude parameter is greater than 6




|_|-%—\ FLYING HORSE NORTH FILING NO. 4 Calc'd by: T™MM

211030 Checked by: RHL

HRGreen FES 4D RIPRAP Date: 11/13/2024

Input Parameters

Flow (Q) 3.4|cfs
Tailwater depth (Y,) 0.60]ft
Conduit Diameter (D) 18]in
Expansion Factor (per Fig. 9-35) 6.25
Soil Type Non-Cohesive Soils

Calculated Parameters

Froude Parameter (Q/D*?) 1.23
Do = 1.53]in
UDFCD Riprap Type = Type VL
Design Dgg = 6]in
Minimum Mantle Thickness = 12fin
Minimum Length of Apron = 4.5]ft

Calculated D5, for riprap was calculated using Equation 9-16 in the USDCM Vol 2.

_0.0230

d 13 03
Y,"D.~

Calculated minimum length of apron was calculated using Equations 9-11 and 9-12 in the USDCM Vol. 2

b}

N
L,= ( 1 J‘ s w Equaoa 1] s g Equation 9-12
o \Ztan(}_\}’; J <% I
Where: Where:
L, = length of protection (ft) O'= iesign discharge (cfs)

W= width of the conduit (ft, use diameter for circular conduits) "= the allowable non-eroding velocity in the downstream channel (ft/sec)

Fe= Tty depdi (T Ay = required area of flow at allowable velocity (ft*)

£ = the expansion angle of the culvert flow

Note:

! Calculations follow criteria in the USDCM Vol.2 Chapter 9

? Calculations assume a circular culvert

*This spreadsheet assumes y,/D,=0.4 in cases where y, is unknown or a hydraulic jump is suspected
downstream of the outlet.

* Per the USDCM Vol.2 in no case should L, be less than 3D, nor does L, need to be greater than 10D

whenever the Froude parameter is less than 6.0. whenever the Froude parameter is greater than 6, increase
the maximum L, required by 1/4 D_for each whole number by which the Froude parameter is greater than 6
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GRADING AND STORM DRAIN IMPROVEMENTS
MAJESTIC COMMERCENTER DETENTION PONDS IG-A and IG-B

CHANNEL EXTENSION to POND IG-A

GENERAL NOTES

CITY OF AURORA PLAN REVIEW IS ONLY FOR GENERAL CONFORMANCE
WITH CITY OF AURORA DESIGN CRITERIA AND THE CITY CODE. THE CITY
IS NOT RESPONSIBLE FOR THE ACCURACY AND ADEQUACY OF THE
DESIGN, OF DIMENSIONS AND ELEVATIONS WHICH SHALL BE CONFIRMED
AND CORRELATED AT THE JOB SITE . THE CITY OF AURORA, THROUGH
THE APPROVAL OF THIS DOCUMENT, ASSUMES NO RESPONSIBILITY FOR
THE COMPLETENESS AND/OR ACCURACY OF THIS DOCUMENT.

ALL ROADWAY CONSTRUCTION SHALL CONFORM TO THE CITY OF AURORA
ROADWAY DESIGN AND CONSTRUCTION STANDARDS AND SPECIFICATIONS, LATEST EDITION.

ALL WATER DISTRIBUTION, SANITARY SEWER AND STORM DRAINAGE
CONSTRUCTION SHALL CONFORM TO THE CITY OF AURORA PUBLIC
STANDARDS AND SPECIFICATIONS REGARDING WATER, SEWER, AND
STORM DRAINAGE INFRASTRUCTURE, LATEST REVISION.

ALL MATERIALS AND WORKMANSHIP SHALL BE SUBJECT TO
INSPECTION BY THE CITY. THE CITY RESERVES THE RIGHT TO
ACCEPT OR REJECT ANY MATERIALS AND WORKMANSHIP THAT

DOES NOT CONFORM TO THE CITY STANDARDS AND SPECIFICATIONS.

THE CONTRACTOR SHALL NOTIFY THE CITY PUBLIC IMPROVEMENT
INSPECTIONS, (303) 739-7420, 24 HOURS PRIOR TO THE BEGINNING OF
CONSTRUCTION.

LOCATION OF EXISTING UTILITIES SHALL BE VERIFIED BY THE
CONTRACTOR PRIOR TO ACTUAL CONSTRUCTION. FOR INFORMATION,
CONTACT UTILITY NOTIFICATION CENTER OF COLORADO, 1-800-922-1987 OR 811.

THE CONTRACTOR SHALL HAVE ONE SIGNED COPY OF PLANS
(APPROVED BY THE CITY OF AURORA ), ONE COPY OF THE
APPROPRIATE STANDARDS AND SPECIFICATIONS AT THE JOB SITE AT
ALL TIMES AND A COPY OF ANY PERMITS AND EXTENSION AGREEMENTS
NEEDED AT THE JOB SITE AT ALL TIMES.

IT IS THE CONSULTANT'S RESPONSIBILITY TO ACCURATELY

SHOW EXISTING CONDITIONS, BOTH ON-SITE, AND OFF-SITE, ON THE
CONSTRUCTION PLANS. ANY MODIFICATIONS NEEDED DUE TO
CONFLICTS, OMISSIONS, OR CHANGED CONDITIONS, EITHER ON-SITE
OR OFF-SITE, THAT ARISE IN THE FIELD, WILL BE ENTIRELY THE
DEVELOPERS" RESPONSIBILITY . THE COST TO RECTIFY ANY ADVERSE
SITUATION TO MEET THE CITY STANDARDS AND SPECIFICATIONS AND
THE CITY CODE SHALL BE BORNE SOLELY BE THE DEVELOPER.

THE OWNER/DEVELOPER MUST OBTAIN THE WRITTEN PERMISSION
OF THE ADJACENT PROPERTY OWNER(S) FOR ANY OFF-SITE GRADING
OR CONSTRUCTION.

CONCRETE SHALL NOT BE PLACED UNTIL THE FORMS HAVE BEEN
INSPECTED AND A POUR SLIP ISSUED. POUR SLIPS WILL NOT BE
ISSUED UNLESS THE CONTRACTOR HAS, AT THE JOB SITE, A COPY
OF THE APPROVED PLANS BEARING THE SIGNATURE OF THE CITY
ENGINEER AND WITH THE APPROVED FOR CURB AND GUTTER
ONLY BLOCK INITIALED BY THE CITY ENGINEER'S
REPRESENTATIVE.

PAVING SHALL NOT START UNTIL A SOIL REPORT AND PAVEMENT
DESIGN IS APPROVED BY THE CITY ENGINEER, AND SUBGRADE
COMPACTION TESTS ARE TAKEN BY THE DEVELOPERS GEO-TECH
AND ARE APPROVED BY PUBLIC WORKS INSPECTIONS.

STANDARD CITY OF AURORA HANDICAP RAMPS SHALL BE
CONSTRUCTED AT ALL CURB RETURNS, AT ALL "T" INTERSECTIONS,
AND AT ALL CURBSIDE KIOSKS OR CLUSTERS, UNLESS OTHERWISE
MODIFIED BY THESE PLANS.

ALL STATIONING IS BASED ON CENTERLINE OF ROADWAYS
UNLESS OTHERWISE NOTED.

ALL PROFILE ELEVATIONS REFER TO FLOWLINW UNLESS OTHERWISE
NOTED.

THE CITY OF AURORA SHALL NOT BE LIABLE FOR THE MAINTENANCE
OF PRIVATE STORM DRAIN IMPROVEMENTS OR ANYTHING ELSE LABELED AS
PRIVATE. THESE FACILITIES MAY NOT MEET
CITY STANDARDS AND SHALL REMAIN IN PRIVATE MAINTENANCE IN
PERPETUITY.

THE CONTRACTOR/DEVELOPER IS RESPONSIBLE FOR CONTACTING CDOT TO
ENSURE THAT ALL WORK ON OR ADJACENT TO STATE HIGHWAYS OR CDOT

R.O.W. MEETS CDOT REQUIREMENTS.

THE STREET LIGHT INSTALLATION COST IS FUNDED BY THE DEVELOPER/OWNER.
COORDINATE THE STREET LIGHT LOCATIONS AND INSTALLATION WITH THE PUBLIC
WORKS DEPARTMENT 303-739-7300.

THE OWNER/CONTRACTOR MUST OBTAIN A CDPS STORM WATER DISCHARGE PERMIT
FROM THE COLORADO DEPARTMENT OF PUBLIC HEALTH AND ENVIRONMENT, IF REQUIRED.

THE OWNER/CONTRACTOR IS RESPONSIBLE FOR COORDINATING WITH THE ARMY CORP
OF ENGINEERS FOR WETLAND MITIGATION OR WORK WITHIN THE WATERS OF THE U.S.,
IF REQUIRED. IT IS THE RESPONSIBILITY OF THE OWNER/CONTRACTOR TO INFORM THE
CITY OF AURORA OF THE ARMY CORP OF ENGINEER'S REQUIREMENTS. CITY APPROVAL
OF THE CONSTRUCTION PLANS IS SUBJECT TO THE OWNER/CONTRACTOR OBTAINING
A 404 PERMIT, IF APPLICABLE.

CONTRACTOR TO COORDINATE ALL ACTIVITIES ON GATEWAY EAST @ TOWER, LLC LAND
WITH SAND CREEK METROPOLITAN DISTRICT BY CONTACTING MIKE SERRA Ill, SECRETARY
AT 303—-371-9000, AT A MINIMUM, 48 HOURS IN ADVANCE OF ANY ACTIVITIES
ON SAID PROPERTY.

THIS IS FACSIMILE OF A SIGNED AND SEALED
DOCUMENTRANSMITTEDTO THE CITY OF AURORA

—7

STANDARD UTILITY NOTES

1. ALL MATERIALS, WORKMANSHIP, CONSTRUCTION DETAILS, AND TESTING FOR THE
WATER LINE CONSTRUCTION SHALL CONFORM TO STANDARDS AND SPECIFICATIONS
REGARDING WATER, SANITARY SEWER AND STORM DRAINAGE INFRASTRUCTURE,
LATEST REVISION AS SET FORTH BY THE CITY OF AURORA WATER DEPARTMENT,
LATEST REVISION.

2. ALL FIRE HYDRANTS SHALL BE LOCATED NOT LESS THAN THREE FEET — SIX
INCHES (3’ — 6”) AND NOT MORE THAN 8 FEET FROM THE BACK OF CURB TO THE
CENTER OF THE HYDRANT AND BE UNOBSTRUCTED ON THE STREET SIDE. MINIMUM
CLEARANCE ON ALL OTHER SIDES SHALL BE 5 FEET. FIRE HYDRANTS MUST BE
GRADE STAKED IN THE FIELD. FIRE HYDRANTS ARE NOT ALLOWED IN SIDEWALKS.

3. ALL FIRE HYDRANTS MUST BE GRADE STAKED IN THE FIELD WHENEVER CURB
AND GUTTER HAS NOTBEEN INSTALLED.

4. ALL UTILITY EASEMENTS MUST REMAIN UNOBSTRUCTED AND FULLY ACCESSIBLE
ALONG THEIR ENTIRELENGTH FOR MAINTENANCE EQUIPMENT.

5. WATER MAIN RESTRAINT SHALL BE IN ACCORDANCE WITH STANDARDS AND
SPECIFICATIONS REGARDING WATER, SANITARY SEWER AND STORM DRAINAGE
INFRASTRUCTURE, LATEST REVISION.

MEGALUGS OR UNI-FLANGE MAY BE USED IN PLACE OF RODS AND CLAMPS.

6. WATER LINE VALVES ARE NOT ALLOWED IN CROSS PANS.

7. ALL WATER METERS, WATER SERVICE LINES AND SANITARY SEWER SERVICE
LINES ARE NOT ALLOWED IN OR UNDER DRIVEWAYS.

8. ALL SANITARY SERVICE LINES SHALL BE TEES OFF OF MAINS. WYES SHALL BE
USED FOR LOTS AT BACK OF CUL-—DE-SACS.

9. WATER PRESSURE ZONE 3.. ZERO (0) PSI @ ELEVATION 5720
STATIC. A PRESSURE REDUCING VALVE (PRV) IS REQUIRED WHEN THE PRESSURE

AT THE UNIT IS GREATER THAN (80) PSI. PRV'S ARE NOT ALLOWED IN CITY OF
AURORA OWNED AND MAINTAINED METER PITS.

10. ADJUST ALL MANHOLES, FIRE HYDRANTS, AND VALVE BOXES TO GRADE PER
AURORA WATER STANDARDS AND SPECIFICATIONS REGARDING WATER, SANITARY
SEWER AND STORM SEWER INFRASTRUCTURE, LATEST REVISION, AS NECESSARY.

11.  ALL FIRE LINES AND COMMERCIAL WATER SERVICE LINES WILL REQUIRE
REDUCED PRESSURE BACK FLOW PREVENTER OR DOUBLE CHECK VALVES AS
REQUIRED BY THE CITY OF AURORA UTILITY DEPARTMENT. CONTACT THE BUILDING
DIVISION AT 303—-739—7420 TO SCHEDULE FLOW TEST FOR PRIVATE FIRE LINES
PRIOR TO THE ISSUANCE OF A CERTIFICATE OF OCCUPANCY.

12. THE CONTRACTOR SHALL CONTACT AURORA WATER ENGINEERING AT (303)

739—7300 FOR INSPECTION OF ANY REQUIRED GREASE TRAPS OR SAND/OIL
INTERCEPTORS PRIOR TO THE ISSUANCE OF THE CERTIFICATE OF OCCUPANCY.

13. THE CONTRACTOR SHALL CONTACT THE AURORA WATER INSPECTION LINE AT
(303) 739-7385 AT LEAST 24 HOURS IN ADVANCE OF COMMENCING
CONSTRUCTION OF ANY WET UTILITY TO SCHEDULE INSPECTIONS.

14. N/A.

15 . ALL FIRE SERVICE LINES SHALL BE INSTALLED, IN THEIR ENTIRETY, BY A
STATE LICENSED CONTRACTOR. LICENSING CAN BE OBTAINED FROM THE COLORADO
DIVISION OF FIRE SAFETY LOCATED AT 690 KIPLING STREET, LAKEWOOD, CO 80215
(303—239—-4600). IN ADDITION, APPROVED CIVIL PLANS FROM THE CITY OF
AURORA WATER DEPARTMENT ARE REQUIRED FOR ALL FIRE SERVICE LINE
CONNECTIONS. THE CONTRACTOR MUST PRESENT LICENSE AND APPROVED CIVIL
PLANS TO THE PUBLIC IMPROVEMENTS DIVISION OF THE PUBLIC WORKS
DEPARTMENT BEFORE PERMITS ARE ISSUED. ONCE THE PERMIT HAS BEEN ISSUED
CONTACT THE CITY OF AURORA BUILDING CODES DIVISION AT 303—739—-7420 TO
SCHEDULE A FLUSH INSPECTION WITH A LIFE SAFETY INSPECTOR. FIRE SERVICE
LINES SHALL BE RESTRAINED FOR THEIR ENTIRE LENGTH. REFER TO THE CITY OF
AURORA PUBLIC UTILITY IMPROVEMENTS RULES AND REGULATIONS REGARDING
STANDARDS AND SPECIFICATIONS, SECTION 15.00.

16. NO CONNECTIONS ARE ALLOWED TO THE FIRE SERVICE LINE BETWEEN THE GATE
VALVE AT THE WATER LINE MAIN AND THE BACKFLOW PREVENTER (WITHIN THE
BUILDING).

17. OTHER THAN THE 90 DEGREE VERTICAL BEND IN THE FIRE SERVICE LINE AT
THE BUILDING RISER, FIRE SERVICE LINES MAY HAVE ONE 90 DEGREE BEND, OR
MORE THAN ONE BEND WHEN THE SUM OF ALL BENDS DOES NOT EXCEED 90
DEGREES, IN THE LENGTH OF LINE FROM THE WATER MAIN TEE TO THE RISER.

18. ALL FIRE LINES, LANDSCAPE IRRIGATION LINES AND COMMERCIAL WATER
SERVICE LINES WILL REQUIRE A REDUCED PRESSURE BACKFLOW PREVENTION
ASSEMBLY OR DOUBLE CHECK BACKFLOW PREVENTION ASSEMBLY AS REQUIRED BY
THE CITY OF AURORA WATER DEPARTMENT. CONTACT THE BUILDING DIVISION AT
(303) 739-7420 TO SCHEDULE FLOW TESTS FOR PRIVATE FIRE LINES PRIOR TO
THE ISSUANCE OF A CERTIFICATE OF OCCUPANCY. FOR MORE INFORMATION ON
BACKFLOW PREVENTION, CONTACT AURORA WATER AT (303) 326—8129.

19. ALL BACKFLOW PREVENTION ASSEMBLIES WILL BE INSTALLED AND CONFORM TO
THE CITY OF AURORA "PUBLIC UTILITY RULES AND REGULATIONS REGARDING

STANDARDS AND SPECIFICATIONS”, LATEST REVISION. ONLY APPROVED BACKFLOW
PREVENTION ASSEMBLIES SHALL BE INSTALLED APPLICABLE FOR THE DEGREE OF
HAZARD, AS DETERMINED BY AURORA WATER.

STORMWATER MANAGEMENT PLAN NOTES

STANDARD STATEMENT AND NOTES:

"PURSUANT TO SECTION 138—440 AND 138—-442 OF THE AURORA MUNICIPAL CODE, THE PERMITTEE
SHALL LOCATE, INSTALL, AND MAINTAIN ALL BEST MANAGEMENT PRACTICES, INCLUDING, BUT NOT
LIMITED TO, EROSION CONTROLS, SEDIMENT CONTROLS, DRAINAGE CONTROLS, AND WATER QUALITY
BMPs AS INDICATED IN THE APPROVED STORMWATER MANAGEMENT PLAN (SWMP). THE FOLLOWING
NOTES ARE A REQUIREMENT AND SHALL BE INCLUDED ON THE SWMP DESIGN DRAWINGS DEVELOPED
FOR THIS PROJECT AND SUBMITTED FOR APPROVAL BY THE CITY. BMP INSTALLATIONS SHALL BE
INSTALLED PER THE COA STANDARD DETAIL IN EFFECT AT THE TIME OF INSTALLATION OR  PER THE
APPROVED SWMP DESIGN DRAWING, A COA APPROVED VARIANCE, OR° A COA APPROVED DESIGN

DRAWING PLAN AMENDMENT.”

1. THE PERMITTEE SHALL BE RESPONSIBLE FOR REMEDIATION OF ANY ADVERSE IMPACTS TO
ADJACENT WATERWAYS, WETLANDS, STORM SEWERS, STORM SEWER APPURTENANCES, OTHER
PROPERTIES, ETC., RESULTING FROM WORK DONE AS PART OF THIS PROJECT.

2. ADDITIONAL EROSION AND SEDIMENT CONTROL BMPS MAY BE REQUIRED DURING AND AFTER
CONSTRUCTION AND SHALL BE EXECUTED AND COMPLETED BY THE PERMITTEE. THE PERMITTEE
SHALL PLAN, INSTALL, AND MAINTAIN ALL EROSION, AND SEDIMENT CONTROL MEASURES, INCLUDING
DRAINAGE AND WATER QUALITY BMPS AS INDICATED ON THIS PLAN AND AS NECESSARY TO REDUCE
THE DISCHARGE OF POLLUTANTS TO THE MAXIMUM

EXTENT PRACTICABLE ADVERSE IMPACTS, EROSION AND SEDIMENT DEPOSITION ONTO PAVED
SECTIONS, INTO STORM SEWERS, STORM SEWER APPURTENANCES, RECEIVING WATERS, OR OFF THE
PROJECT SITE.

3. THE PERMITTEE SHALL TAKE APPROPRIATE PREVENTIVE MEASURES TO MINIMIZE TO THE
MAXIMUM EXTENT PRACTICABLE DIRT AND MUD FROM BEING TRACKED OR DEPOSITED ONTO PAVED
SECTIONS VIA MULTIPLE BMPS. SEDIMENT, MUD, AND CONSTRUCTION DEBRIS THAT MAY BE
TRACKED, DEPOSITED, OR ACCUMULATED ON PAVED SECTIONS, IN THE FLOW

LINES, PRIVATE PROPERTY, AND/OR PUBLIC RIGHTS.QF—WAY OF THE CITY AS A RESULT OF THIS
CONSTRUCTION PROJECT SHALL BE CLEANED UP.

4. AREAS REACHING SUBSTANTIAL COMPLETION OF GRADING AND TOPSOIL PLACEMENT OPERATIONS
MUST BE DRILL SEEDED AND CRIMP MULCHED WITHIN 14 DAYS OF SUBSTANTIAL COMPLETION OF
GRADING AND TOPSOIL OPERATIONS. IF AN INCOMPLETE AREA IS TO REMAIN INACTIVE FOR LONGER
THAN 30 DAYS, IT MUST BE DRILL SEEDED

AND CRIMP MULCHED OR OTHERWISE LANDSCAPED WITHIN 14 DAYS FROM THE SUSPENSION OR
COMPLETION OF LAND DISTURBANCE ACTIVITIES.

5. THIS APPROVED SWMP DESIGN DRAWING, THE ASSOCIATED APPROVED SWMP NARRATIVE, A COPY
OF THE STORMWATER QUALITY DISCHARGE PERMIT, AND THE RULES AND REGULATIONS REGARDING
STORM WATER DISCHARGES ASSOCIA TED WITH CONSTRUCTION ACTIVITES MANUAL SHALL BE KEPT
ON SITE AT ALL TIMES.

6. ACCUMULATED SEDIMENT AND DEBRIS SHALL BE REMOVED FROM A BMP (MAINTENANCE) WHEN
THE SEDIMENT LEVEL OR DEBRIS ADVERSELY IMPACTS THE FUNCTIONING OF THE

BMP OR AS DEFINED WITHIN THE RULES AND REGULATIONS REGARDING STORMWATER DISCHARGES
ASSOCIATED WITH CONSTRUCTION ACTIVITIES MANUAL, WHICHEVER IS MORE RESTRICTIVE. IF
MAINTENANCE OF THE BMP DOES NOT RESTORE THE INTENDED FUNCTION, THEN THE BMP MUST BE
REPLACED.

7. THE DISCHARGING OF CEMENT, CONCRETE, OR MORTAR FROM READY MIX DELIVERY TRUCKS,
PUMP TRUCKS, BATCH PLANTS OR SMALL MECHANICAL MIXERS DIRECTLY ONTO PAVED SURFACES OR
DISTURBED GROUND HAVING NO CONTAINMENT IS PROHIBITED. THE DISPOSAL OF ANY LIQUID
WASTES OR WASH WATER FROM ANY OPERATIONS SUCH AS PAINTING, DRYWALL, OR TILE
INSTALLATIONS DIRECTLY ONTO PAVED SURFACES OR  THE GROUND WITHOUT CONTAINMENT IS
PROHIBITED. THE PERMITTEE SHALL PROTECT ALL CURB FLOW LINES, ADJACENT WATERWAYS,
WETLANDS, STORM SEWERS, STORM SEWER APPURTENANCES, OTHER PROPERTIES, ETC., ADJACENT
TO ANY LOCATION WHERE PAVEMENT CUTTING OPERATIONS INVOLVING WHEEL CUTTING, SAW
CUTTING OR ABRASIVE WATER JET CUTTING ARE TO TAKE PLACE.

8. IT SHALL BE THE RESPONSIBILITY OF THE PERMITTEE TO RESOLVE CONSTRUCTION PROBLEMS
DUE TO CHANGING CONDITIONS OR DESIGN ERRORS THEY MAY ENCOUNTER DURING THE PROGRESS
OF ANY PORTION OF THE WORK. IF  CONDITIONS IN THE FIELD REQUIRE CHANGES AND THE
PROPOSED MODIFICATIONS TO THE APPROVED PLANS INVOLVE SIGNIFICANT CHANGES TO THE
CHARACTER OF THE WORK OR TO FUTURE CONTIGUOUS PUBLIC OR PRIVATE IMPROVEMENTS, THE
CONTRACTOR, THROUGH THE ENGINEER OF RECORD, SHALL BE RESPONSIBLE TO REVISE PLANS
AND SUBMIT THEM TO THE CITY OF AURORA FOR APPROVAL PRIOR TO ANY FURTHER CONSTRUCTION
RELATED TO THAT PORTION OF THE WORK. ANY CONTROLS, FEATURES OR IMPROVEMENTS NOT
CONSTRUCTED IN ACCORDANCE WITH THE APPROVED SWMP, CITY OF AURORA STANDARD DETAIL
DESIGNS, CITY OF AURORA APPROVED VARIANCES, OR AN APPROVED DESIGN DRAWING AMENDMENT
SHALL BE REMOVED AND THE CONTROLS, FEATURES AND/OR IMPROVEMENTS SHALL BE
RECONSTRUCTED.

9. SECONDARY CONTAINMENT FEATURES SHALL BE IN PLACE FOR ANY BULK FUEL STORAGE,
MIXERS, GENERATORS, OR ANY OTHER SPILL OR LEAK SOURCE THAT REMAINS ONSITE FOR A PERIOD
LONGER THAN 7 CALENDAR DAYS. A RECOVERY OR SALVAGE DRUM SHALL BE KEPT On]SITE FOR
STORAGE OF CONTAMINATED SOILS.

10. STRAW BALES AND RECYCLED ASPHALT OR CONCRETE  ARE NOT ACCEPTABLE FOR THE
CONSTRUCTION OF BMPS WITHIN THE CITY OF AURORA AND MAY NOT BE USED.

NOTICE TO CONTRACTOR

Contractor agrees that he shall assume sole and complete responsibility for
job site conditions during the course of construction of this project including
safety of all persons and property; that these requirements shall apply
continuously and not be limited to normal working hours; and that the
contractor shall defend, indemnify, and hold the owner and engineer harmless
from any and all liability, real or alleged, in connection with the performance
of work on this project, excepting for liability arising from the sole negligence

The existence and location of any underground utility pipes or structures

shown on these plans were obtained by a search of available records. These
locations are approximate and shall be confirmed in the field by the

contractor, so that any necessary adjustment can be made in alignment and/or
grade of the proposed improvement. The contractor is required to take due
precautionary measures to protect any utility lines shown and any other lines
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NO SCALE =] —
THIS STORMWATER MANAGEMENT PLAN HAS BEEN PLACED IN THE CITY OF AURORA FILE FOR THIS PROJECT AND HAS
BEEN DETERMINED TO COMPLY WITH  THE APPLICABLE CITY OF AURORA STORMWATER MANAGEMENT CRITERIA.
ADDITIONAL STORMWATER MANAGEMENT, EROSION AND SEDIMENT CONTROL MEASURES MAY BE REQUIRED OF THE
OWNER OR HIS/HER AGENTS, DUE TO UNFORESEEN EROSION PROBLEMS OR IF THE SUBMITTED PLAN DOES NOT
FUNCTION AS INTENDED. THE REQUIREMENTS OF THE SWMP SHALL RUN WITH THE LAND AND BE THE OBLIGATION OF
THE PERMITEE(S) UNTIL SUCH TIME AS THE SWMP IS PROPERLY COMPLETED, MODIFIED OR VOIDED.
PROJECT OWNER/DEVELOPER _SIGNATURE BLOCK
| HAVE REVIEWED THE INFORMATION CONTAINED WITHIN THE STORMWATER MANAGEMENT PLAN AND ACCEPT
RESPONSIBILITY FOR THE REQUIREMENT SET FORTH.
QL“(,M 06/05/2014
JACK| W. @LEY ) DATE
PLAN PREPARER SIGNATURE BLOCK
THE STORMWATER MANAGEMENT PLAN INCLUDED HEREIN HAS BEEN PREPARED UNDER MY DIRECT SUPERVISION IN
ACCORD WITH CONSTRUCTION ACTIVITES MANUAL, AS AMENDED.
06/05/2014
HAYWARD PARDUE, P.E.
REGISfERED PROFESSIONAL  ENGINEER STATE OF COLORADO NO. 31024
PBLJ ENGINEERING INC.
INDEX OF SHEETS
No. DESCRIPTION DESIGN OF POND IG-B HAS BEEN
1 TITLE SHEET SUPERCEDED BY EDN 215145
2 GRADING POND: IG—B MODIFICATION
a STORM DRAIN POND IG—B OUTFALL
4 STORM DRAIN POND IG—B OUTFALL
s CHANNEL EXTENSION TO POND IG—A
6 STORM DRAIN POND IG—A OUTFALL
v GRADING: POND IG—A MODIFICATION
8 GRADING: POND IG—A MODIFICATION
o STORM DRAIN INLET DETAILS
10 STORM DRAIN INLET DETAILS
1 STORM DRAIN INLET DETAILS
12 TRASH RACK DETAILS
13 BARRIER DETAILS
APPROVED FOR ONE YEAR FROM THIS DATE
14 STORM DRAIN DETAILS
06.27.14
15 SWMP: IG—B MODIFICATION
16 SWMP: POND IG—A MODIFICATION ]
17 SWMP: POND IG—A MODIFICATION ( %ﬂ) %’2 ; 14 = 6/26/14
18 SWMP: CHANNEL EXTENSION TO POND IG—A s WATER DATE
19 SWMP: HAUL ROUTE AND STOCKPILE PLAN /26/2014
20-21 _ GRADING PLAN DETENTION PONDIG-A CITCITY ECN)(;'__NEEZURORAV DATE
GRADING and STORM DRAIN IMPROVEMENTS
TITLE SHEET
MAJESTIC COMMERCENTER PONDS IG-A and IG-B
CHANNEL EXTENSION TO PONG IG-A
PLAN DATE
AURORA, COLORADO 06/02/14

BENCH MARK

OWNER

CITY OF AURORA 1D # 3S6626NW005 (OLD ID# 16—14 1981) 3 BRASS CAP SET IN THE

NORTHWEST WINGWALL OF A CONCRETE HEADWALL WEST OF A NORTH—SOUTH RAILROAD

Description Date Init.

EAST 36TH AVE.

HAYWARD PARLILE ‘PES # 31024

DATE ELEVATION = 5455.101 (NAVD 88).

REVISIONS

MAJESTIC REALTY CO.

20100 EAST 32nd PKWY, SUITE 150
AURORA, CO 80011

(303) 371—1400
CONTACT: TONY STOFFLE

PBLA ENGINEERING, INC. 1

Planning ¢ Engineering » Surveying
4790 IRVINE BLVD, STE 105-262 Sheet
IRVINE, CALIF. 92620

(888) 714-9642 ¢ (714)389-9191 FAX




DESIGN OF POND IG-B HAS BEEN
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CLASS "M” RIP—RAP
SIGNING FOR DET ION POND OUTLET BURIED MIN 12 SECTION C-C
THE DETENTION PO UTLET IS DESIGNED TO CONTROL THE RELEASE NTS
RATES FROM TH ND. |IT SHALL BE DESIGNED IN A WAY TO MINIMIZE PREPARED UNDER THE SUPEEY%<on OF:
UNAUTHORIZ ODIFICATIONS WHICH AFFECT PROPER FUNCTION. A SIGN |No_
WITH A M M AREA OF 0.75 SQUARE FEET SHALL BE ATTACHED TO
THE O T OR POSTED NEARBY WITH THE FOLLOWING MESSAGE:
THIS 15 A FACSIMILE OF A SIGNED AND SEALED CITY OF AURORA ID # 38352'\;&:3-(')5 '(\:L?E;:s 14 1981) & BRASS CAP SET IN THE OWNER
WARNING DOCUMEXTRANSMITTEDTO THE CITY OF AURORA NORTHWEST WINGWALL OF A CONCRETE HEADWALL WEST OF A NORTH—SOUTH RAILROAD
UNAUTHORIZED MODIFICATION OF A TRACK ALONG THE LIVERPOOL LANDLINE, APPROXIMATELY AT THE SOUTH LINE OF THE Description Date Init
THIS OUTLET IS A ZONING CODE VIOLATION” AYWARD PARDISE P.E. #3824 DATE EAST 36TH AVE. d
ELEVATION = 5455.101 (NAVD 88). REVISIONS

APPROVEDON 06.27.14

PBLA ENGINEERING, INC.

Planning * Engineering * Surveying
4790 IRVINE BLVD,. STE 105-262 Sheet
IRVINE, CALIF. 92620

(888) 714-9642 ¢ (714)389-9191 FAX

MAJESTIC REALTY CO.

20100 EAST 32nd PKWY, SUITE 150
AURORA, CO 80011

(303) 371-1400
CONTACT: TONY STOFFLE

AR, L

aTat]
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LIMIT OF CONSTRUCTION 1 noh = 20 £t
STORM DRAIN IMPROVEMENTS TO BE COORDINATED (1)— INSTALL 18” PVC STORM DRAIN (DIAMETER AND CLASS PER PROFILE) WITH CLASS B (MODIFIED) BEDDING
WITH BOLLING DR TRIBUTARY CHANNEL IMPROVEMENTS @— INSTALL 1—48” and 2—42" R.C.P. STORM DRAIN (DIAMETER AND CLASS PER PROFILE) WITH CLASS B (MODIFIED) BEDDING, BACKFILL WITH FLOWABLE, STRENGH CONCETE TO SPRINGLINE
1l A EACSIMILE OF A SIGNED AND SEALED (3= CONST. INLET STRUCTURE W,/ TRASH RACK — PER DETAILS SHT 9 — 13 (PRIVATE)
(49— CONST 10” THICK CONC. CUT—OFF WALL PER DENVER WATER STANDARD DRAWINGS FOR CANAL CROSSING Dr. 127 No. 35 CITY AURORA
OC TRANSMITTEDTO THE CITY OF AURORA (5= CONST. MARKER POST PER DENVER WATER STDS. & SPECS.
== (6)— CONST. TEMP BRICK & MORTAR PLUG — PER DETAIL SHT 14 STORM DR@IN PLANS
V (7= CONST. CONC. END SECTION FOR 18" RCP PER CDOT STD. M—603—10 POND IG-B ALL
(8)— CONST. HEADWALL PER CDOT STD. M—601—10 — PER DETAIL SHT 12 (MODIFY AS NEEDED FOR 3 PIPE CONNECTION)
THE DEVELOER@® SHALL HAVE A REGISTERED LAND SURVEYOR OR REGISTERED PREPARED UNDER THE'SUPFRVSION OF: (9= CONST. CSP RISER INLET — PER DETAILS SHT 14 MAJESTIC COMME NTER
PROFESS/@MAL ENGINEER CERTIFY THAT THE DETENTION POND IS BUILT {O— CONST. CONCRETE COLLAR — PER DETAIL SHT 14 LAN DATE
ACCO G TO THE APPROVED PLANS AND SPECIFICATIONS, AND THAT THE
RE ED DETENTION VOLUME, INCLUDING THE WQCV WHEN USED, IS MET. BENCH MARK T AURC:m;;'OLORADO 04/22/14
CERTIFICATION SHALL SHOW THE AS—BUILT VOLUMES AND SHALL BE PROVIDED CITY OF AURORA ID # 356626NWO005 (OLD ID# 16—14 1981) 3" BRASS CAP SET IN THE
O THE CITY OF AURORA ENGINEERING CONTROL SECTION SENIOR ENGINEER NORTHWEST WINGWALL OF A CONCRETE HEADWALL WEST OF A NORTH—SOUTH RAILROAD MAJESTIC REALTY CO. PRLA ENGINESRING, INC.
BEFORE A CERTIFICATE OF OCCUPANCY CAN BE ISSUED. ARD PR P A ye TRACK ALONG THE LIVERPOOL LANDLINE, APPROXIMATELY AT THE SOUTH LINE OF THE No. Description Date | Init AURoRA, €0 Boort 4790 IRVINE BLVD. STE 105262 | Shoet
ELEVATION = 5455‘101 NAVD 88). REVISIONS CONTACT: TONY STOFFLE (888) 714-9642 o (714)389-9191 FAX

APPROVEDON 06.27.14
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CONSTRUCTION NOTES
(1)— INSTALL 18” PVC STORM DRAIN (DIAMETER AND CLASS PER PROFILE) WITH CLASS B (MODIFIED) BEDDING
(2)— INSTALL 48” R.C.P. STORM DRAIN (DIAMETER AND CLASS PER PROFILE) WITH CLASS B (MODIFIED) BEDDING
THIS IS ACSIMILE OF A SIGNED AND SEALED (3)=— CONST. INLET STRUCTURE W/ TRASH RACK — PER DETAILS SHT 9—11 (PRIVATE)
(49— CONST 10" THICK CONC. CUT—OFF WALL PER DENVER WATER STDS. FOR CANAL CROSSING
DOCUMEDATRANSMITTEDTO THE CITY OF AURORA (B)=— CONST. MARKER POST PER DENVER WATER STDS. & SPECS. Ty AURORA
(6)— CONST. TEMP BRICK & MORTAR PLUG — PER DETAIL SHT 14 STORM IN PLANS
V (7= CONST. CONC. END SECTION FOR 18” RCP PER CDOT STD. M—603—10 WITH 3 FT CUT—OFF (TOE) WALL PER CDOT M—601—20 POND IG-B FALL
(8)— CONST. HEADWALL PER CDOT STD. M—601—10 — PER DETAIL SHT 14 (MODIFY AS NEEDED FOR 3 PIPE CONNECTION)
THE DEVELO SHALL HAVE A REGISTERED LAND SURVEYOR OR REGISTERED PREPARED UNDER THE'SUPFRVSION OF: (9 =— CONST. CSP RISER INLET — PER DETAILS SHT 14 MAJESTIC COMME NTER
PROFES AL ENGINEER CERTIFY THAT THE DETENTION POND IS BUILT {O— CONST. CONCRETE COLLAR — PER DETAIL SHT 14 LAN DATE
ACCO G TO THE APPROVED PLANS AND SPECIFICATIONS, AND THAT THE
RE ED DETENTION VOLUME, INCLUDING THE WQCV WHEN USED, IS MET. BENCH MARK SWRER AURC:m;::OLORADO 04/22/14
CERTIFICATION SHALL SHOW THE AS—BUILT VOLUMES AND SHALL BE PROVIDED CITY OF AURORA ID # 3S6626NW005 (OLD ID# 16—14 1981) 3" BRASS CAP SET IN THE
O THE CITY OF AURORA ENGINEERING CONTROL SECTION SENIOR ENGINEER 06/04/14 NORTHWEST WINGWALL OF A CONCRETE HEADWALL WEST OF A NORTH—SOUTH RAILROAD mﬁg?g %ﬁﬁ% Fomarming - Enineering + Survering 4
BEFORE A CERTIFICATE OF OCCUPANCY CAN BE ISSUED. HAYWARD PASDUEPE #3053 DATE -lE—ié?KC’;éA\'I"_I—?NA(\;VgHE LIVERPOOL LANDLINE, APPROXIMATELY AT THE SOUTH LINE OF THE No. Description Date Init. AURORA, €O 80011 4790 IRVINE BLVD. STE 105262 | Sheet
ELEVATION = 5455101 NAVD 88). REVISIONS (C?Jcl)\ls'l?Ag?_'ljgl\?? STOFFLE (888) 714-964:20(714)389-9191 FAX

APPROVEDON 06.27.14
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¢ INLET STRUCTURE & INLET STRUCTURE
#4 @ 12"
2-WALLS
[ TYP [
, 9" TYP
9 TYP , sar TYP s - |
24 TYP > 2
- O 1-#4 N mE: 2’ — "eR DESIGN OF POND IG-B HAS BEEN
5 Q CLR
FA FACE , Hh A 2 _u|&o . " . BOLT REF> TYP SUPERCEDED BY EDN 215XXX.
s lea -2 |2z A= e BOLT (REF> TYP BOLT (REF> TYP . / BOLT (REF> TYP P
l‘” s5e|22 |3 o || / x \ |
- < S o bo! S . (I
S — - - : - —t 4 I:Iw* <ELD <+ |< | / \ f \ . Y
! u R AR o<y S2n FE | | |- Sl
E L |&O T 24 2y |TTT 24 T
e - G J < a Lo . L ” 1! |
g UZw I e —-— = c r-sal et
T SY| w0 o] f] CLR CLR ™ Far CLR 1+ ]
I > :.?:Dé% ~.|"q.| .4. . : . I':P < 4 11 I < a
N et s —+ 2
385 i B ] o 1 el
Lt O A I (I =
1 N Y N —___|___] N I T 11— —___|___] N I R 1Ll M~ R I < NOTES:
e v . . v . v v v v v v v v . . - T T ' N T -1 Tl 1. ALL STRUCTURAL CONCRETE SHALL
o [T 17771 K R R N D T PN D N N = o KL 1Y BE 3500 psi COMPRESSIVE STRENGTH
cr [T |- S[OH S N 36" {L | e F | A 'l.~f',|||% CONCRETE,
TYP 4] |, T R R < 4 J’ﬁ s ' . IBE - I [
H——t L E \#4 e 1o o 2§ |: | |y BOLT (REF> TYP ,1\“_—#1'?' If:i:l 2. ALL STRUCTURAL STEEL SHALL
Ll REE SN S l oL b | ~ e | 19 CONFORM TO CDOT STD. M-601-10.
.,a qd ; . .“1 : 64 “ Eﬁ :'l| I [} = e P ) 0 e\ 0 [ 3 s . e, s s . 0 0 I W) I |'|:
NE IR R | R LR b o F T T o A e e e o e 3. ALL STRUCTURAL STEEL SHALL BE
< - L—: e e e e TR ettt e =_—_°1[ HOT-DIPPED GALVANIZED STEEL
- N - \ OR ALUMINUM,
1-#4 O - _ SEE SECTION K FOR B
s P U e-#4ll ~ REINFORCEMENT NOT —2-#4 L
#4 @ 12” EA WAY TOP & BOT ANNOTATED TYP #4 @ 127
7 #4 [ e 12 7 NOTE:
FOR DETAILS NOT SHOWN
SEE SHEETS 9 AND 10
PRIVATE NOTE: PRIVATE
INLET STRUCTURE FOR DETAILS NOT SHOWN INLET STRUCTURE
SEE SHEETS 9 AND 10
w 1/2"=1'-0" \1_1/ 1/2"=1'-0" CITY OF AURORA
PRIVATE INLET DETAILS
POND IG-B OUTFALL
THIS 1S _A FACSIMILE OF A SIGNED AND SEALED | o 0 Hoes DZREIREeras, o MAJESTIC COMMERCENTER
DOCUMENMTRANSMITTEDTO THE CITY OF AURORA SENCI TIARK AURORA, COLORADO PLAN DATE
CTTY OF AURORA D 7 3500 20NWO05 (OLD D7 1614 1051) 3" BRASS CAP SET IN THE o= ENQNEER
. V NORTHWEST WINGWALL OF A CONCRETE HEADWALL WEST OF A NORTH—SOUTH RAILROAD MAJESTIC REALTY CO. LA ENGINEERING, . 11
APPROVEDON 06.27.14 T YT Y v TRACK ALONG THE LIVERPOOL LANDLINE, APPROXIMATELY AT THE SOUTH LINE OF THE No. Description Date Init. AURORA, CO 80011 ’ 4790 :m/,mg %LXSE 392%2185-262 Sheet
75 # EAST3 ” o A 8E) g%‘-’T)AgZ:_;gﬁg STOFFLE (888) 714-9642 » (714)389-9191 FAX

/

C:\temp\MCC bldg 28\2025—1 POND IGA & IGB\sht04—08—details.dwg Last Modified: 19 Jun 2014 — 11:41am



12

24-7/16"¢ HOLES ——a] |

71_7//

6 SPACES @ 11'-33=/'-10%"

\

L3x3x3/8
‘ \

SCREEN, L3x3 & HOLES

N
% ‘
e e ———— — —— E'"E —— ———
TYP |
NEA N &
BAR 1/2x1/4 TYP, ™
7 FOR BARX SPACING, 5
| SEE DETAIL 5,
| E——— — —— — E ————— —— é‘ THIS SHEET
% EC«;I
L 3x3x3/8 ~\ | | /— L 3x3x3/8 T
Ns}
%
_ SCREEN & L3x3 | s S
T _ — i T . \I
. N9
BAR 1/4x1 -9
s §
o
I (%)
f NG
?‘F
| ™
— - — ] — — — — — ‘
PRIVATE \— L3x3x3/8
TRASH RACK SCREEN ELEVATION
17=1'-0"
2-TRASH RACK SCREENS REQUIRED (TOTAL CLEAR AREA PROVIDED=25,280 SQ IN)
8'-0y"
40y jL 4/-0y
|
L, 242071
7 /
248y . = L
- - ‘ L
(04
(|
* * (04
<C
= S
//// . o 0
Z <
_ _ <C ™
/ O
(@)
L
* * (04
T
- - N 9
< T
_ _ ‘ A
\ &
_ _ |
r?P|—_ — — \ L N __ 1 §T'
N o —T R
— ~

//

"

L. 041812 IGB

1/_1&//

31_6é”

3/8" PL /

PRIVATE

FLOW CONTROL PLATE ELEVATION

——

PL

AN

1II:11_OII
c—-FLOW CONTROL PLATES REQUIRED

APPROVEDON 06.27.14

THIS IS
DOCU

FACSIMILE OF A SIGNED AND SEALED
TRANSMITTEDTO THE CITY OF AURORA

7

/2"

BAR 1/2x1/4

I
1//
TYP

/ BAR 1/4x1

/8/[

1

174

174

PREPARED UNDER T]

SUPBRVISION OF:

HAYWARD PARDISE P.E_# 3004

v

/ L3x3

1 374"
TYP
- 1

L3

k-

1/4
TYP 174
1/4 L
TYP

/ BAR 1/4x1

0.32” CLR
YA e TTICTYP
TYP
o T T T e —  —
BAR 1/4x1 T g T~ - Y
TyP \ﬁ A > 7/16*9% HOLE e ~
N
LN y L3x3 \
/ / \
/ L 3x3 \
g\& /4" . __ 032" CLR
== | TYP TYP
: |
| , |
f 4 \ /
N
BAR 1/2x1/4 / \ X
TYP
h kBAR 1/4x1
X
N 1 J L7 N Ny ji V TYP
4 umunnnd = ~— - "=
-]
PRIVATE PRIVATE
TRASH RACK SCREEN ELEVATION TRASH RACK SCREEN ELEVATILN
3\  DETAIL 4N DETAIL
@ 4//:1/_0// @ 4//:1/_011
\N—
|
L 172y | T~ L3x3
TYP |
o /4" | |1 1/4
> TYP ‘ | TYP
ZiNg
: N— BAR 1/2x1/4
|
@ !
174" o
TYP, __, ..0.32" CLR
B —
_— T~ \
_ o~ NOTES:
A D 1. ALL STRUCTURAL STEEL SHALL
/ CONFORM TO CDOT STD. M-601-10,
2160 HOLE / 2. STRUCTURAL STEEL FOR FLOW CONTROL
PLATE AND FLOW RESTRICTION PLATE
/ SHALL BE HOT-DIPPED GALVANIZED
STEEL OR ALUMINUM ALLOY.
| % 3, STRUCTURAL STEEL FOR TRASH RACK
\ _ i g HHOLE & BAR SHALL BE 304 STAINLESS STEEL OR
N 7 TYP
\ ALUMINUM ALLDY,
L3x3 \ &
. N / o8 1rexdsa DESIGN OF POND IG-B HAS BEEN
O P SUPERCEDED BY EDN 215XXX.
> Q\
~ A= BAR 1/4xl
TYP
PRIVATE
TRASH RACK SCREEN ELEVATION
5N DETAIL CITY OF AURORA
@ 47=1/-0" PRIVATE TRASH RACK DETAILS
POND IG-B OUTFALL
MAJESTIC COMMERCENTER
BENCH MARK AURORA, COLORADO IO
CITY OF AURORA ID # 3S6626NW005 (OLD ID# 16—14 1981) 3" BRASS CAP SET IN THE OWNER ENGINEER
NORTHWEST WINGWALL OF A CONCRETE HEADWALL WEST OF A NORTH—SOUTH RAILROAD MAJESTIC REALTY CO. P o NG, e '1 2
e E§Q$K3£TL}-?NEVETHE LIVERPOOL LANDLINE, APPROXIMATELY AT THE SOUTH LINE OF THE No. Description Date Init. ?;JOR:SRQ.71SC1)4§(CJ)O11 ’ BXL 4790 :g:/lmg‘%xﬁﬁsgg;gs-zez Sheet
ELEVATION = 5455-101 NAVD 88). CONTACT: TONY STOFFLE (888) 714-9642 » (714)389-9191 FAX

C:\temp\MCC bldg 28\2025—1 POND IGA & IGB\sht04—08—details.dwg Last Modified: 19 Jun 2014 — 9:54am
19 Jun 2014 — 10:05am by Hayward Pardue

Plotted on:



13 11 SPACES @ 6"=5'-6" . 3o _
Y Y 1'-7" 1’7"
1-2"x3/ 4" 103 , ,
EEET;EDJR c'-104 il 1 FOR HINGE DETAILS
SEE PLAN, SHEET 3'=e” 5§ | 5§ S5y | 54 SEE DETAIL 6, THIS
4 FOR LOCATIONS, . TRASH SHEET
1-HOLE EA RACK \ - =7 1'-7" _ INLET STRUCTURE, 8" RACK g”
8 FOR DETAILS SEE BARRIER 4-9/16"9 HOLES
) 47 | 47 47 | 47 —
i A v R SEer S TSR o e RS
6-PLCS —~
VP 6\ | FOR TRASH RACK BARRIER SHEET 2 | | d SHEET 9
NEY) PL 1/2x4 LOCATIONS, SEE PLAN, G HINGE AND /[E HINGE AND
o _ = /7 x6'=0" LG. BASE PL BASE PL PL 1/2x4
N . S | ‘
N\
. N\
/ | ol e T T T - T L 3x3x3/8
3-PLCS l i S I I _ . | N _ | | e B . HINGE &
— @ t BASE PL
TYP (M | ‘ T i ! I I - ~ Y % # INLET STRUCTURE
w \ HE =H - N m% NIE ” _ ) — I FOR DETAILS SEE ===
\ ] _L‘I_ ) ] Sy & | SHEET 9
7 \ |
// Aol A /K“” BAR 5/8x2
YR >—
Pl FLOW CONTROL PL
‘el NOTE: TRASH RACK SCREEN FOR DETAILS SEE NOTE:
L1
J/ ‘\\~ nhi FOR DETAILS NOT SHOWN 1/2" PL, 12-PLCS TYP 1FEDR DETAILS SEE \ SHEET 12 FOR DETAILS NOT SHOWN
$$§ 9/8xe "~ el SEE SHEET 9 FOR PLACEMENT SEE SEE SHEET 9
| 2N SHEET 9
/ S L3x3x3/8 ik PRIVATE PRIVATE
Laxaxare — | T TRASH RACK BARRIER TRASH RACK BARRIER
/MY  SECTION /N SECTION
! T / _SLOTTED HOLE ¢ w =10 w 1°=1/~0"
- =
L \ | I
= | : B [ PL 1/2x4
i \ FOR CONNECTION DETAILS
\_ BASE PL, FOR DETAILS SEE TRASH RACK BARRIER
L3x3x3/8 SEE SECTIONS M & S PLAN THIS SHEET
. N\ TYP THIS SHEET BASE PL, FOR
/l\ 3/ NOTE: PL’S ggg‘?IIDLNSS SMEE& S N H3x3x3/8
N
J— Q) TYP FOR DETAILS NOT SHOWN ‘ THIS SHEET =
N/ SEE SHEET 9 - INLET STRUCTURE
TRASH RACK BARRIER N, — W P § SHEET 9
TyeN_3/16 | m pLis
PLAN | I e
17=1'-0" \ o
3-TRASH RACK BARRIERS REQUIRED
/!,\TYP 2’¢ DOUBLE EXTRA 316 r :
—~— (" gmes vk
& FOR DETAILS NOT SHOWN
L 12 " SEE SHEET 9
TYP
PRIVATE
HINGE HINGE TRASH RACK BARRIER
7N  DETAIL /PN SECTION QN SECTION
BASE PL TYP w 2=1-0" w D=1/ w 1=1'—0"
INLET STRUCTURE
FOR DETAILS SEE
SHEET 9
| — - BASE PL, FOR
DETAILS SEE
> pL SECTION M
SHEAR PIN PL 3 1 174’9 STEEL . LPLS THIS SHEET
| | / FOR DETAILS SEE SHEAR PIN &
AN - DETAIL 8 THIS PL 1/2 TYP >
DETAIL 7 THIS g sp SHEET 2’¢ DOUBLE EXTRA N
SHEET PL 1/2x4, FOR DETAILS STRONG _STAINLESS
T & ASHER ] T SEE TRASH RACK BARRIE& STEEL PIPE o 1 > oL 1o Tye
N PLAN THIS SHEET 5 § \ AR
= B 2 $ / - . X A SEE SECTION P
N / z < _ THIS SHEET
g . | | N of ¥& | & / SHEAR PIN
™ SHEAR PIN PL
- - J | \ 1/4x2 1/2x2 1/2
RS BAR 5/8x2 3/16 TYP ¢ + o <
37 o 3 | 3 | NOTES:
& | 1, ALL STRUCTURAL STEEL SHALL
PL 17ex4 3 PLG| G PL CONFORM TO CDOT STD. M-601-10.
QU]
/R BAR 5/8x2 TYP 2. ALL STRUCTURAL STEEL SHALL BE
11/16” |\ | 11/16"
13/ HOT-DIPPED GALVANIZED STEEL
OR ALUMINUM ALLOY,
HINGE HINGE BASE PL & HINGE HINGE
6N DETAIL /RN SECTION /S SECTION /8N DETAIL

APPROVEDON 06.27.14

THIS
DOCUM

IS AAACSIMILE OF A SIGNED AND SEALED
ANSMITTEDTO THE CITY OF AURORA

.

PREPARED UNDER

2 SUPBRVISION OF:

HAYWARD PARDISE P.E_# 3004

DATE

CITY OF AURORA

PRIVATE BARRIER DETAILS
PONDS IG-A and 1G-B OUTFALL

MAJESTIC COMMERCENTER

BENCH MARK

AURORA, COLORADO

PLAN DATE
06/02/14
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PBLA ENGINEERING, INC.
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(888) 714-9642 » (714)389-9191 FAX
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(303) 371-1400
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nis, ' L1 o M DIMENSIONS QUANTITIES ; !
T O . 24" NOTCH, . e s e ¥ - . :
iy g | OPTIONAL FOR ] - » F B i BaiBc| x |Alx |4y |B|x cs:.moegf sss:EiLaL ! x i | ! I :
RO JF/ h g SKEWED HEADWALL, If WINGWALL. e e o L. LRSS TR ! in | in jft-in | dn (1 ftein | e P otin | i | ia | cupdicuyd | e ] e R L AOK :
1 ‘; 1] DRAINAGE BEHIND WALLS, If SPECIFIED ON PLANS. i 401___1__3_4_4 L_J-J—.* * ’ ’ ]'s_" T l L ] 11 — ! 54} 65 | 8-9 |85 ]| 15-6 7 19-2117] 2012121355 209)] 564 <= ]=§—"'1 e e e e, 1
[, 1l SHORT C—BARS — r REQUIRED, wWiLL BE SPECIFIED 402_.-‘-.- - pid ""‘L\L-~ l"""‘"}“’l'— I"f“ ~—~<0! 60172 | 9-6 | 7 |10} /0 | 9-@ | 17| 21| 235|399 | 236) 914 RISEeS2” E ‘_,/_\ |
ATERNATE WiTH | x\lg’ PAID FOR IN ACCORDANCE - 402 { { o <402 66179 110-F [i% |78-6 | 7 |10-Z | /4| 22| 260|444 245{453 - SPAN —o 24"} RSE 26 sPAN Js"'-—sm.v....lzc'
LONG C~BARS. 9% ITH SECTION 605. i A b+ 12° CIRS. 4ol 4 1o g b 12 CTRS.A— — 4l 72286 {11-0 |10 |20-0} 10 |06 | 17| 23| 285|a5 270|476 _ : 3 ) il
3%'::1‘/2"— " ’ _ : ' 76 | 93 [77-9 | 8% |2~ 3| 17 |i1-2 | i1 | 24 |3/7 |5.25 |30 | 527 S 2] B Nt
oczxgg. KEY~{..- G OF ROADWAY / TYPICAL BAR LAYOUT FOR CONCRETE HEADWALLS g; g" ’jj ; 2261 7 1118 | /9] 2513351550 1353|572 R v iR
LR o « 7 |4 " 1 .
i l o s b d—-BARS STATIONING N // %6 |1e l1s-0 |10 gi% %’ g:j Z j: }’ﬁ :ﬁ ';37; ff; r—SPAN + 48— ] ! e shus e sen
[ Se— s 5 - P SIX #4(SEE DETAL 021121 114-9 [ 8¥2126-3 1 1/1721/3-2 | 14 | 26 4241669
I B [ AT . - ALY 4 A") S ;&/ o N - w8 izs 156 | 7 |26 7 |36 | 17| 29 | o8l leos oo HEADWALL FOR THIN—-WALL PIPE ARCH
:= =6 1 1-6* 1 16" | =4 | =3 | 1~ CTRS. w i /I AR o i e _'__; ‘1 LAP I. HEADWALL FOR THICK—WALL ROUND PIPE '
= 4 5' 6' 7 8 9’ 1 e - _ i A DIMENSIONS QUANTITIE
b e T ra o e o 220} 22 TYPICAL SECTION e e A ) T — var. -4 1 e I Bo|semmsel x [ a| x4l y |2 covcreve e
=| v-8 | 2-0" | 24| 28" | 30" | 3-4" | 3-8" | 4~0" FrAEE | - ¥ ’ q0z" " i P e o 1144 «
w=1{ 2-8 | 32 | 38" | 4=2| 4—8" | 5-2~ | 5-8" | 6-2" | SIX LONGITUDINAL #4 FOOTING BARS, PROJECT (/ ) el s in_|ttcinferind recinl tn finin o fnoini in | oyl cuve! es | doe
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USE DESIGN = . ) CONCRETE 0.049 CU. YD./LIN. FT. ~sk GENERAL NOTES ; L"-Z,__{m_mlfl' . ETRRED ) ' | e %ms i
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} WINGWALL FOOTINGS AND FLOOR OF BOX CULVERT SHALL BE | FRONT 1.1 OPTIONAL NOTCH : ~ CONCRETE HEADWALL FOR STRUCTURAL PLATE ARCH
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1 1 T T “d #4 @ 1'-6" o %%Argssg }{g' NrTH E‘QEEF%‘QLSS““-‘- CONFORM TO AASHTO M 213 T— .‘.~: .1K/)§~4 Tf‘rzgﬂtu—\ J . OPTIONAL MATERIAL) . e - in. | ft-in. | in | ftein | in | ft-in | in. qsf;l f:; ffl' ?::_'
1" el Y H, .. . N L] ERtgEX e s — -
g S il i 5 3o |ui J/”TL FOR CONCRETE. (BOX CULVERT) OR (WALLY. | 1o FICE j( . (NAIL 1N PLACE ) i 5403 el ; : &\ 50| w|is|" R 50| B2 I 2 B HEADWALL SHALL BE PERFENDICULAR T0 T .
T { P —C— A—frreerry— — e L D “H". “Bo". "RISE". "k* “I" “m® 4403 g i H ! 66| 96 | 7 [ir-9| ar2| 9- 58] «. SKEW | FACTOR ENOICU THE CULVER
T e e se 7o s |ow T = e | WNGUALLS SHALLBE AS SHoWN ON T pLARS. O = 1 = : 3 i 7| o0 | w150 %0 |07 %|558| 500 | 2l e S |y COMTERUNE UNLESS OTMERWISE SPECKIED. = TABULATED
raa ' I R Wix BARS =30 ‘\#40 1--5«/ CGie x 20~ © 16+ REINFORCING STEEL SHALL BE GRADE 60. s i i i I oo | wlio| |0 Blinlsn el pral By SEWED sTatumos.
. SRR 1 THE . = ! B vl . ) - : ;
e s s s e NN e LT L e ——— oo ; « e AR PR R © | 1o
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: ) ON PLANS. " ~404 1 ! _ 55 | 12zt
APRON REINFORCEMENT  0.89 LB./SQ. FT. UNIT STRESSES: :Z ROty A DAL L TINUE INTO THE : R HEADWALL FOR THIN-WALL ROUND PIPE 7 oA
. DESIGN FOOTING LINE.  PLAN TOE WALL ] n= 9 o AL 3o | ires
,LL—-’:_—"’“"‘”' T EQUIVALENT FLUID PRESSURE = 36 LBS./CU. FT. COLORADO WINGWALL GENERAL NOTES Jo | 2.000
= == — MAXIMUM TOE PRESSURE = 1 TON/SO. FT. 6" o CONCRETE SHALL BE CLASS A OR 8. COLORADO
e Tl — >CONSTRUCTION FOOTING LINE. | b=4'—0" ALL CONSTRUCTION JOINTS SHALL BE THOROUGHLY CLEANED DEPARTMENT OF TRANSPORTATION CONNECTION R HEADWALL SHALL BE PERPENDICULAR TO THE CULVERT € UNLESS SKEW DEPARTMENT OF TRANSPORTATION
e e cind [y VAP Sk NS EPST WINGWALLS cos LI Fon WAL OETALS, ¢ ST FACTOR
jra | 1"—2" v o L WINGWALL AND APRON CONCRETE SHALL BE: .ﬁir\-‘;)'FICAL 1 B Kol : FOR WINGWALL DETAILS, SEE STANDARD M-~601-20.
= e o] O CONCRETE, CLASS A, B, OR D (BOX CULVERT) FOR CBCs. FOR INSTALLATION. : VOLUME OCCUPIED BY PIPE HAS BEEN DEDUCTED FROM STEEL TABLE HEADWALL
. CONCRETE, CLASS A, B, OR D (WALL) FOR PIPES. INLET OUTLET AND CONCRETE QUANTITIES.
LIVE LOAD SURCHARGE HAS NOT BEEN CONSIDERED. WALLS PIPE OR BOX CuU LVERTS INLET QUTLET A — WHEN 2 OR MORE_CONDUITS ARE LAID SIDE BY SIDE, THEY SHALL BE FOR PIPE CULVERTS
DESIGN EXAMPLE WITHIN h/2 OF THE EDGE OF THE RORDWAY SHOGLDER Wi ENDS OF ENDS OF PLACED SO THAT THE ADJACENT PIPES WILL BE 1/2 INSIDE DIAMETER
: REQUIRE A SPECIAL DESIGN IN ACCORDANCE WITH AASH‘?'() ISSUED BY STANDARD PLAN NO W”Aﬂ (INCLUDING WALL THICKNESS].
STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES. STAFF DESIGN BRANCH ) THIN-WALL PIPE THICK—WALL PIPE ' ISSUED BY STANDARD PLAN NO.
OATE M—601-20 EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED 3/4“ STAFF DESIGN BRANCH M—601-10
REVISED]DATE: NOV. DATE
30— B 1 1, 1992] sHEET 1 oF 1 _ ALL BARS SHALL HAVE A 2" MINIMUM CLEARANCE. REVISED|DATE: NOV. 1, 1992 | SHEET 1 OF 1
+30° 5’
EXIST GROUND B~
. |
< 2’ MAX
=l S f—to—3-
5449.0 FL IG—A -
Q2%
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SECTION B-B <
NTS " |
2 2 Z
CLASS M~ RIP—RAP El
BURIED MIN 127 o) )
< £8 DESIGN OF POND IG-B HAS BEEN
< B SUPERCEDED BY EDN 215XXX. CITY OF AURORA
EMERGENCY OVERFLOW DETAIL STORM DRAIN DETAILS
NTS SECTION A-A POND I1G-B OUTFALL
(SEE SHEET 2) NTS
PREPARED UNDER THE“SUPERVISION OF: MAJESTIC COMMERCENTER
PLAN DATE
THIS IS A FAYSIMILE OF A SIGNED AND SEALED BENCH MARK AURORA, COLORADO 06/15/14
OWNER ENGINEER
DOCUMEN SMITTEDTO THE CITY OF AURORA CITY OF AURORA 1D # 356626NWO005 (OLD ID# 16—14 1981) 3 BRASS CAP SET IN THE _
NORTHWEST WINGWALL OF A CONCRETE HEADWALL WEST OF A NORTH—SOUTH RAILROAD mBEEASSPg mgﬁ% PRLA ENGINESRING, INC. '1 4
& s TRACK ALONG THE LIVERPOOL LANDLINE, APPROXIMATELY AT THE SOUTH LINE OF THE i : $ ’ v T by
. HAYWARD PARDWE -P.E_# 30024 DATE No. Description Date Init. (500 37 4790 [RVINE, AL, 92020 -2 | Sheet ——
APPROVEDON 06.27.14 EAST 36TH AVE. (303) 371-1400
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- p SECTION D-D
NTS SECTIN?SNA A N 54130 80T |~ NTS CITY AURORA
CLASS "M” RIP—-RAP EROSIONNWGONTROL PLAN
- BURIED MIN 12" -
Possibly requir at existing detention ponds until OUTFALL F ITY
proposeq o Il struc'tures are complete. 'This will be _ PREPARED UNDER THE SUPRRVISION OF: MAJESTIC COMM NTER
accompl d by grading berms and pumping to hold water in INo.
certaj reas as determined by the contractor to complete the PLAN DATE
sit ading and storm drain construction. BENCH MARK AURORA, COLORADO 06/02/2014
THIS IS A FA4SIMILE OF A SIGNED AND SEALED _ OWNER SNGINEER
CITY OF AURORA ID # 3S6626NW005 (OLD ID# 16—14 1981) 3" BRASS CAP SET IN THE
DOCUMEN SMITTEDTO THE CITY OF AURORA 06/04/14 NORTHWEST WINGWALL OF A CONCRETE HEADWALL WEST OF A NORTH—SOUTH RAILROAD mﬁg?g %ﬁﬁ% P ShemE—ING, e
.. v s TRACK ALONG THE LIVERPOOL LANDLINE, APPROXIMATELY AT THE SOUTH LINE OF THE Y ; It ’ v 7 b
PPROVEDON 06.27.14 HAYWARD PABDE P E. #3102+ DATE EAST 36TH AVE. Description Date | Init (308) 571-1400 4790 IRVINE, AL, Sheog” 22 | Shest
ELEVAT'ON — 5455.101 NAVD 88 . REVIS'ONS CONT_ACT TQNY STOFFLE (888) 714-9642 ¢ (714)389-9191 FAX
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LOC UNLESS INDICATED OTHERWISE :
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EXISTING RAL LINE
— SHEET 16
E. 38th AVENUE
; \\\ Pond IG-A
— AR § STORMX ATER MANAGEMENT
BMP REQUIREMENTS
NOTE REGARDING DE-WATERING —
- 35th DRIVE
, , . , , CULVERT INLET PROTECTION
Possibly required at existing detention ponds until <Qt
proposed outfall structures are complete. This will be o)
accomplished by grading berms and pumping to hold water in o SURFACE ROUGHENING
certain areas as determined by the contractor to complete the N
site grading and storm drain construction. 3 @— CONSTRUCTION FENCE
KEY MAP 3 CITY OF AURORA
N SCALE £ (_SM— SEEDING and MULCHING
THIS IS FACSIMILE OF A SIGNED AND SEALED EROSION CONTROL PLAN
DOCUMENTRANSMITTEDTO THE CITY OF AURORA MAJESTIC COMMERCENTER
< P Ic s LE PREPARED UNDER™IHER SURERVISION OF:
40 o} 20 40 80 160 P30 REY %, ) DETENTION POND IG—A
e e ey P— / A COLORA PLAN DATE
BENCH MARK AURO , COLO DO 06/02/14%
(IN FEET) WNER
1inch = 40 ft. CITY OF AURORA ID # 3S6626NW005 (OLD ID# 16—14 1981) 5" BRASS CAP SET IN THE 9 ENGINEER
NORTHWEST WINGWALL OF A CONCRETE HEADWALL WEST OF A NORTH—SOUTH RAILROAD MAJESTIC REALTY CO. 4} PoLA ENGINEERING, INc.
06/04/14 TRACK ALONG THE LIVERPOOL LANDLINE, APPROXIMATELY AT THE SOUTH LINE OF THE No Descriotion Date Init 20100 EAST 3204 PKWY, SUITE 150 | o N\GA 4790 JRVINE BLVD, STE 105-562
o NS EAST 36TH AVE. - P - (303) 371-1400 IRVINE, CALIF. 92620 Sheet
HAYWA PARBLE RET # 31024 DATE ELEVATION = 5455.101 (NAVD 88). REVISIONS CONTACT: TONY STOFFLE o (888) 714-9642 o (714)389-9191 FAX

APPROVEDON 06.27.14
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SEE SHEET 16

NOTE: CONSTRUCTION FENCE WHERE NOTED IS ALONG THE
LOC UNLESS INDICATED OTHERWISE

SHEET 17

E. 38th AVENUE

NOTE REGARDING DE-WATERING

STORMXA ATER MANAGEMENT

Possibly required at existing detention ponds until
proposed outfall structures are complete. This will be

BMP REQUIIREMENTS
' ; accomplished by grading berms and pumping to hold water in
A = —— certain areas as determined by the contractor to complete the
SURFACE ROUGHENING = oot DAVE UNION PACIFIC RAILROAD site grading and storm drain construction.
CCF_>— CONSTRUCTION FENCE
E. 36th DRIVE
(SM>— SEEDING and MULCHING st DA /
THIS /A FACSIMILE OF A SIGNED AND SEALED Q
I
DOCUMENTRANSMITTEDTO THE CITY OF AURORA o) CITY OF AURORA
= NS
V 3 EROSION CONTROL PLAN
KEY MAP < MAJESTIC COMMERCENTER
SRAPHIC SCALE PREPARED UNDERIHE; SURERVISION OF: NO SCALE g
40 e} 20 40 80 160 e\ R/ &, ) I DETENTION POND IG—A
e e e e — RA, COLORA PLAN DATE
BENCH MARK AURO » COLORADO 06/02/14%
(IN FEET ) OWNER
1inch = 40 ft. CITY OF AURORA ID # 356626NWO005 (OLD ID# 16—14 1981) & BRASS CAP SET IN THE ENGINEER
NORTHWEST WINGWALL OF A CONCRETE HEADWALL WEST OF A NORTH—SOUTH RAILROAD MAJESTIC REALTY CO.| (P>, FBLA ENGINEERmG, INC.
06/04/14 TRACK ALONG THE LIVERPOOL LANDLINE, APPROXIMATELY AT THE SOUTH LINE OF THE No Description Date Init 20100 EAST 3204 PKWY, SUITE 150 | o N\GA 4700 RVINE BLVD., STE 105-262
o s 00 EAST 36TH AVE. - P - (303) 371-1400 IRVINE, CALIF. 92620 Sheet
HAYWARD PARBLE BE" # 31024 DATE ELEVATION = 5455.101 (NAVD 88). REVISIONS CONTACT: TONY STOFFLE o (888) 714-9642 » (714)389-9191 FAX

/

APPROVEDON 06.27.14
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NOTE: CONTRACTOR TO VERIFY LOCATION I
AND ELEVATION OF EXISTING UTILITES
PRIOR| TO CONSTRUCTION. CONTRACTOR
TO NOTIFY ENGINEER OF DISCREPANCIES
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- S PROPOSED BOTTOM OF CHANNEL OF CHANNEL
EJL% o OF CHANNEL
>T|9g H S
L <IZ @ - 5430 | - 5430
R HE
}—'ml o g © ulj —
29N Wl § @l
LN p)
=0 JE Q, =435 CFS te
own(L ~| = \
S~ NE V=6.53 FPS
5|
PROFILE SCALES
HORIZ: 17 = 40’
VERT: 17 = 4’ s420
1S 17 18 19 20 =21 2= 23 =24 =25 26 =27 =23 29
\
u |
— B SEE SHEET 19 : ““
E— |
- N us?®
| e FUTURE
| o\ DRAINAGE EASEMENT
— B = a®
| - 14" | 4’ 14’ 12’
] . “‘ X \.\C{‘on et et —
| . . “ ot con®
u g BB mte HGL o — MAINTENANCE PATH
B N Eesessesnnn® M\ .
| \<__-___ ____>/ 1
. . oy 2 0
_ o o | Mo S 1
n NG P
N
[ |
mmm ﬁ - SECTION "A”"
NTS
P
% o
@) o s O
%3 g?“ = a REMOVE E%STlNG TRIPLE 5 X 7--BOX CULVERT
- <
b 9 5 |
2|s m e
zZ3 I
5 g N
z|o @ ' g il ’ SHEET 18
(R I 1 A ——— S o e N _____ 7758
o : ; — > =S sae e (S D e - / . N  E.38th AVENUE/
el 5 | I g % f
i = @* d i . ° : 12" MAINTENANCE PATH i
,,,,, o, T 4
= = o N —h - = Saa— : I o
': == ~= I — — UNION PACIRC RAILROAD
| - E. 36th DRIVE
| —— Pond IG-B
It —————— CE._. =.:,:i,_i,;/f:aff"/
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_ — — 26— —— _— - —— — % 9/
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WINDSOR DRIVE b
STORMWX A ATER MANAGEMENT 5
BMP REQCQUIREMEINTS KEY MAP 3
GRAPHIC SCALE NO SCALE I
40 © 2> 40 i 160 STRAW MULCH EROSION CONTROL BLANKET
E;!;!:) ‘ (SF D— SILT FENCE ALONG TOE OF ALL SLOPES NOT DIRECTED INTO CITY OF AURORA
( IN FEET
1inch = 40 ft. PONDS or DRAINAGE CHANNEL EROSION CONTROL PLAN
CULVERT INLET PROTECTION CHANNEL EXTENSION
PREPARED UNDER THE"SUPRRVISION OF: SURFACE ROUGHENING MAJESTIC COMMERCENTER
No. TO DETENTION POND IG-A
(SCLO— SEDIMENT CONTROL LOG FLANDATE
THIS 1S/A FACSIMILE OF A SIGNED AND SEALED BENCH MARK AURORA, COLORADO 06/02/14
DOCUMENTRANSMITTEDTO THE CITY OF AURORA GV OF AURORA 1D # 356626NWO005 (OLD ID# 16—14 1981) 3" BRASS CAP SET IN THE OWNER ENGINEER
06/04/14 (CF D>— CONSTRUCTION FENCE , NORTHWEST WINGWALL OF A CONCRETE HEADWALL WEST OF A NORTH—SOUTH RAILROAD MAJESTIC REALTY CO. P FBLA ENGINEERING, INC. 18
HAYWARD PARDVEPE 7 50004 DATE CSMO— SEEDING and MULCHING V TRACK ALONG THE LIVERPOOL LANDLINE, APPROXIMATELY AT THE SOUTH LINE OF THE Description Date | Init AURGRA G0 b BYL (:;:,OJE&%:CL.’;EE,'}}E%?;Z:x Sheet
ELEVATION = 5455.101 (NAVD 88). REVISIONS CONTACT: TONY STOFFLE

APPROVEDON 06.27.14
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APPROVEDON 06.27.14
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E. 36TH DRIVE| '

/ EXISTING HAUL ROUTE

@ PROPOSED ADDTIONAL HAUL ROUTE

NOTE: HAUL ROUTE TO BE DEFINED ON BOTH SIDED BY BERMS.
EXISTING BERMS TO BE RE—CONSTRUCTED AS NECESSARY.
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APPENDIX D

WATER QUALITY AND DETENTION CALCULATIONS



Flying Horse North Filing No. 4 - Detention Modeling Summary

Pond A Developed Parameters

Pre-Development Flow

Post-Development Flow

Catchment Percent Catchment Peak Flow Catchment Peak Flow
Name/ID | Area(sq.mi.) Area(ac.) Imperv. Name/ID (cfs) Name/ID (cfs)
Al 0.017 10.84 10.2 Al 97.1 Al 14.3
A2 0.017 10.79 11.0 A2 71.2 A2 19.6
A3 0.111 71.16 4.1 G1 10.8 A3 101.6
Ad 0.029 18.71 11.0 H1 94.0 A4 20.0
A5 0.004 2.47 11.0 Total 273.2 A5 4.7
A6 0.010 6.38 11.0 O_BASIN_H 267.4 A6 11.7
A7 0.013 8.13 11.0 A7 17.1
Total 128.48 7.1 G1 5.7
G2 7.2
Peak Storage Volume Peak Release H1 7.7
(cu-ft) (ac-ft) (cfs) H2 35.0
111,834 2.6 160.8 H3 66.9
Total 311.6
O_BASIN_H 248.5
Pond B Developed Parameters Pre-Development Flow Post-Development Flow
Catchment Percent Catchment Peak Flow Catchment Peak Flow
Name/ID | Area(sq.mi.) Area(ac.) Imperv. Name/ID (cfs) Name/ID (cfs)
B1 0.090 57.78 4.1 B1 148.9 B1 182.0
B2 0.056 35.77 11.7 B2 75.8 B2 49.5
B3 0.002 1.10 33.7 B3 18.8 B3 3.0
Total 94.65 7.3 B4 19.6 B4 15.1
Total 263.0 B5 18.9
Peak Storage Volume Peak Release O_BASIN_B 262.7 B6 33.9
(cu-ft) (ac-ft) (cfs) Total 302.3
103,808 2.4 216.7 O_BASIN_B 262.4
Pond C Developed Parameters Pre-Development Flow Post-Development Flow
Catchment Percent Catchment Peak Flow Catchment Peak Flow
Name/ID | Area (sq.mi.) Area(ac.) Imperv. Name/ID (cfs) Name/ID (cfs)
C1 0.025 15.94 10.5 C1 24.7 C1 27.7
C2 0.003 1.98 20.9 C2 39.8 C2 3.0
C3 0.033 21.39 9.3 C3 9.7 C3 39.0
Total 39.31 10.4 C4 4.0 C4 10.3
Total 78.2 C5 4.0
Peak Storage Volume Peak Release O_BASIN_C 78.0 Total 84.1
(cu-ft) | (ac-ft) (cfs) 0 BASIN_ C 73.2
9/6/2024

Direct summation
Less than or equal to historic at same location

Detained

Detained

Detained

Detained

Undetained

Undetained

Direct summation

Less than or equal to historic at same location

Detained

Detained

Detained

Undetained

Undetained

Direct summation

Less than or equal to historic at same location

J:\2021\211030\Design\Calc\Drainage\FDR-Filing_4\Appendix D - WQ & Detention\CUHP-SWMM\FHN_pond_summary.xIsx



433

HRGreen EL PASO COUNTY, COLORADO

FLYING HORSE NORTH FILING NO. 5
EXISTING CONDITIONS

Calc'd by: T™MM
Checked by: RDL
Date: 12/12/2024

Water Quality Treatment Summary Table

Total Proposed

Area Tributary to

Area Tributary to

Disturbed Area from

Disturbed Area Excluded

Basin Total Area (ac) | Disturbed Area Pond B (ac) Pond 13 (ac) Roads and Ditches (ac) from WQ per ECM App
(ac) 1.7.1.B.5 (ac)

B2.1 6.7 6.7 6.7 0.9 5.8
B2.2 2.8 2.8 2.8 0.5 23
B2.3 2.6 26 2.6 0.7 1.9
B2.4 252 25.2 252 1.2 18.7

1 1.0 1.0 1.0 1.0

12 15.9 15.9 15.9 0.6 15.3

13 9.5 9.5 9.5 9.5
Total 63.7 63.7 37.29 26.4 4.2 53.6

Comments

Disturbed area from
roads and ditches is not
included in the large lot

exclusion (1.7.1.B.5)

2.5-acre single-family lots

Total Proposed
Disturbed Area
(ac)

Total Proposed Treated Area (ac)

Total Proposed Disturbed
Area Excluded from WQ
(ac)

63.7

53.6
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and B-B channel calculations) These facilities not only meet all current drainage criteria but also remain
consistent with the intent of the DBPS. It is also noted that these facilities release well under the pre-
development flows as established by the DBPS. Thus, the downstream corridor within the existing Reach
13 on the adjacent property will not be significantly affected with the installation of these full-spectrum
facilities. Portions of the Cathedral Pines Development to the south contributes developed flows to this
property. These flows will be accommodated in the various on-site facility designs. A smaller on-site basin
at the southeast corner of section 36 releases historic flows onto the Cathedral Pines and the Edmonds
Subdivision. An on-site detention/storm water quality facility is planned in this cortidor to help mitigate

development.

East Cherry Creek Drainage Basin

The Palmer Divide traverses the eastern half of section 36 which defines the major basin line between the
Black Squirrel Creek and the East Cherry Creek Basins. The vegetation also changes drastically in this area.
The majority of the East Cherry Creek Basin contains very little trees and more grazing prairie land and
meadows. This area defines the edge of Black Forest. In general, historic flow patterns in this basin travel in
a northeasterly direction towards Hodgen Road. The MDDP designates several major design points along
the north boundary. Again, multiple detention/storm water quality facilities are planned for these corridors
and to be constructed along with future land development. This report has analyzed the downstream
corridors along the north property line for the pre-development condition (per MDDP hydrology) and post-
development condition (per UD-detention designed release). No significant erosion currently exists in these
channels and we have been consistently maintaining proper BMPs along this property boundary. This effort
will continue through final construction and revegetation of the permanent detention/SWQ facilities. (See
Appendix for Sections D-D and E-E channel calculations). Portions of the Palmer Divide Subdivision and
multiple large unplatted properties the south contribute developed flows to this property. These flows will

be accommodated in the various on-site facility designs.

PROPOSED DRAINAGE CONDITIONS
The proposed land development within the Flying Horse North Filing No. 1 and future development within
the remaining portions of the Preliminary Plan will be 2.5-5 acre large lot residential with associated paved

streets and roadside ditches. The 18-hole private Golf Course with a club house site, driving range and
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maintenance facility is also planned as a part of Filing No. 1. Based on the current El Paso County ECM
Section 1.7.1.B. and given the size of the lots within this entire development area, stormwater quality is not
requited to be provided. However, detention/EURV will still be provided in specific locations on-site to
limit the on-site development flow release to remain consistent with pre-development conditions within the
major drainage corridors. These proposed facilities will aide in limiting any detrimental effects on
downstream corridors. At specific areas where the Filing No. 1 development creates concentrated flows
into future development areas, temporary sediment basins will be constructed to minimize sediment transfer
downstream and off-site. The Filing No. 1 Final Drainage Report portion of this report will define the
permanent facilities providing an Excess Urban Runoff Volume (EURV) in the lower portion of the facility
storage volume with an outlet control device. Frequent and infrequent inflows are released at rates
approximating undeveloped conditions. This concept provides some mitigation of increased runoff volume
by releasing a portion of the increased runoff at a low rate over an extended period of time, up to 72 hours.
This means that frequent storms, smaller than the 2 year event, will be reduced to very low flows near or
below the sediment carrying threshold value for downstream drainage ways. Also, by incorporating an
outlet structure that limits the 100-year runoff to the undeveloped condition rate, the discharge hydrograph
for storms between the 2 year and the 100 year event will approximate the hydrograph for the undeveloped
conditions and will help effectively mitigate the effects of this development. Again, prior to any land
development beyond the Filing No. 1 Final Plat area, additional final drainage reports, final plats and

construction plans will be required detailing this criteria.

Given the rural nature of this development, roadside ditches are planned along all roadways. Concrete curb
and gutter will only be used at the round-about locations and along the jurisdictional dam embankment as
required by the State. The typical roadside ditch will be designed as a V-ditch with a depth of 24 inches.
The natural terrain within much of this development creates some steeper slopes on many of the roadways.
These slopes range from 1% to 10%. An analysis of the roadside ditches was performed in order to
determine the necessary ditch lining required to maintain allowable velocity and shear stress.

The following three basic ditch improvements are recommended throughout the development:

(See Appendix for reference)

1. Revegetation with native seeding (Grass lined only)

Slope 2% or less and minimal flow
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2. Erosion Control Blanket (North American Green SC150 or equiv.) with native seeding
Slope 5% or less and max. flow range of 7-43 cfs.
3. Turf Reinforcement Mat (North American Green P300 or equiv.) with natives seeding

Slope 10% or less and max. flow of 70 cfs.

The specific ditch lining locations will be shown on the street improvements plans

The following hydrology descriptions will start at the western edge of the Flying Horse North property and

move east into the Fast Cherry Creek Basin, describing the development within the Filing No. 1 area first.

FLYING HORSE NORTH FILING NO. 1

Black Squirrel Creek Drainage Basin

As mentioned previously, Flying Horse North is located in the upper region of the Black Squirrel Creek
Drainage Basin. Per the approved DBPS for Black Squirrel Creek, the reaches in this area were proposed to
remain as natural as possible. There were no recommendations for detention facilities within the area that is
Flying Horse North, but due to current drainage criteria, detention/ EURV facilities will be proposed with

this development.

High Forest Ranch Detention Pond 26 outfalls onto the property at the very northwest corner of the site.
These existing flows will continue to enter the site and travel within the natural channel towards the existing
48” CMP culvert crossing at Hwy. 83. Drainage easements across the proposed lots in this area will be
provided on the final plat. The existing stock pond within lots 2 and 3 will be removed with grading of the
road in this area. Tract B is platted in order to provide a detention/EURV facility for the lots and public
road in this area. This facility will be constructed with Filing No. 1 with ownership and maintenance by the

Flying Horse North HOA.

Design Point 1 (Q: = 2 cfs Qs = 3 cfs, Qi = 11 cfs) represents the existing off-site and on-site developed
flows from Basins OS-1A and BS-2B. The combined flow from these basins travel to a low point just east
of Stagecoach Road where a proposed 24” RCP culvert will be installed to convey these flows under the

road. (See Appendix for culvert design)
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Design Point 26 (Q: = 3 cfs Qs = 16 cfs, Qi = 102 cfs) represents the full build-out developed flows
from Basins CC-8 and CC-10. Basin CC-8 represents future residential lots and CC-10 mostly future
passive park area. These flows will continue to sheet flow towards the low-point where a 48” RCP culvert is
sized to handle the fully developed flows at this location. (See Appendix for culvert design) After crossing
Stagecoach Road, these flows will continue to flow directly into the existing stock pond just north of the
roadway. This facility will provided sediment control for the small developed roadway area. Upon future
development and plating of the lots planned within these basins, this stock pond will be formally designed

into a detention facility.

Basin CC-15 (Qz =1 cfs Qs = 4 cfs, Quo = 20 cfs) represents the full build-out developed flows from the
future residential lots tributary to this basin. These flows will continue to sheet flow towards the low-point
where a 30” RCP culvert is sized to handle the fully developed flows at this location. (See Appendix for
culvert design) A downstream sediment basin will be installed to provide sediment control for the small

developed roadway area.

Basin CC-16 (Qz =1 cfs Qs = 5 cfs, Qo = 24 cfs) represents the full build-out developed flows from the
future residential lots tributary to this basin. These flows will continue to sheet flow towards the low-point
at the southwest corner of Old Stagecoach Road and Rubble Drive where a 24”7 RCP culvert is sized to
handle the fully developed flows at this location. (See Appendix for culvert design) A downstream sediment

basin will be installed to provide sediment control for the small developed roadway area.

Design Point 30 (Qz = 0.7 cfs Qs = 2 cfs, Qo = 10 cfs) represents the full build-out developed flows
from Basin CC-18. This Basin represents future residential lots. The flows will continue to sheet flow
towards the low-point where a 24” RCP culvert is sized to handle the fully developed flows at this location.
(See Appendix for culvert design) A downstream sediment basin will be installed to provide sediment

control for the small developed roadway area.

Design Point 31 (Qz = 0.9 cfs Qs = 3 cfs, Qi = 15 cfs) represents the full build-out developed flows
from Basin CC-19 and the upstream release from DP-30. This Basin represents future residential 5 ac. lots.
The flows will continue to sheet flow within a proposed drainage easement towards the existing low-point

where an existing 24”7 CMP culvert will adequately handle the fully developed flows at this location.




ALL LAND ASSUMED 2 ACRE RESIDENTIAL LOTS, UNDEVELOPED WOODS OR
GOOD CONDITION OPEN SPACE (LAWNS, PARKS GOLF COURSES, CEMETARIES ETC.)

CN VALUES - DEVELOPED CONDITIONS

BASIN BASIN GOLF COURSE / WOODS (B) 2 AC. RESIDENTIAL (B) COMPOSITE
(label) AREA Cn
(Ac) CN AREA CN AREA

(Ac.) (Ac.)

CC-1A 9.8 61 0.0 65 9.8 65.0
CC-1B 12.6 61 0.5 65 12.1 64.8
CC-2A 11.0 61 0.0 65 11.0 65.0
CC-2B 20.8 61 0.0 65 20.8 65.0
CC-2C 6.4 61 0.0 65 6.4 65.0
CC-3 52.5 61 25.0 65 27.5 63.1
CC-4A 108.7 61 65.0 65 43.7 62.6
CC-4B 8.1 85 4.5 65 3.6 76.1
CC-4C (Pre-Dev.) 7.4 61 7.4 65 0.0 61.0
CC-5 22.4 61 0.0 65 22.4 65.0
CC-6 27.8 61 0.0 65 27.8 65.0
CC-7 18.4 61 0.0 65 18.4 65.0
CC-8 7.7 61 0.0 65 7.7 65.0
CC-9 5.6 61 0.0 65 5.6 65.0
CC-10 85.6 61 51.0 65 34.6 62.6
CC-11 18.6 61 9.0 65 9.6 63.1
CC-12 12.2 61 0.0 65 12.2 65.0
CC-13A 19.3 61 0.0 65 19.3 65.0
CC-13B 25.5 61 0.0 65 25.5 65.0
CC-13C 9.9 61 0.0 65 9.9 65.0
CC-13D 18.8 61 0.0 65 18.8 65.0
CC-14 4.6 61 0.0 65 4.6 65.0
CC-15 12.8 61 0.0 65 12.8 65.0
CC-16 16.3 61 0.0 65 16.3 65.0
CC-17 25.0 61 0.0 65 25.0 65.0
CC-18 6.2 65 5.8 89 0.4 66.5
CC-19 3.7 61 0.0 65 3.7 65.0
CC-20 39.3 61 0.0 65 39.3 65.0
CC-21 6.2 61 6.2 65 0.0 61.0
CC-22 13.8 61 0.0 65 13.8 65.0
CC-23 5.7 61 0.4 65 5.3 64.7
CC-24 39.6 61 0.0 65 39.6 65.0
CC-25 35 61 0.0 65 3.5 65.0
CC-26 16.7 61 0.0 65 16.7 65.0
CC-27 18.9 61 3.0 65 15.9 64.4
CC-28 154.8 61 23.0 65 131.8 64.4




TIME OF CONCENTRATION - DEVELOPED

COMPOSITE OVERLAND STREET / CHANNEL FLOW (DCM Vol. 1 Fig. 6-25) Tc Tc Tc

BASIN Cn C(5) Length Height Tc Length Slope Velocity Tc TOTAL | LAG (0.6tc) | LAG (0.6tc)
(f) (ft) (min) (ft) (%) (fps) (min) (min) (min) (hr)
CC-1A 65.0 0.08 300 16 18.4 500 5.0% 1.7 49 23.3 14.0 0.23
CC-1B 64.8 0.08 300 14 19.2 700 4.0% 2.0 5.8 25.0 15.0 0.25
CC-2A 65.0 0.08 300 14 19.2 250 3.0% 1.5 2.8 22.0 13.2 0.22
CC-2B 65.0 0.08 300 14 19.2 280 3.0% 1.5 3.1 22.3 13.4 0.22
cc-2¢ 65.0 0.08 300 18 17.7 17.7 10.6 0.18
CC-3 63.1 0.08 300 18 17.7 2300 3.0% 1.5 25.6 43.2 25.9 0.43
CC-4A 62.6 0.08 300 14 19.2 2700 2.0% 1.8 25.0 44.2 26.5 0.44
CC-4B 76.1 0.08 300 12 20.2 600 3.0% 1.6 6.3 26.4 15.9 0.26
CC-4AC (Pre-Dev.) 61.0 0.08 40 0.8 9.3 350 3.0% 1.5 3.9 13.2 7.9 0.13
CC-5 65.0 0.08 300 18 17.7 1000 4.0% 2.0 8.3 26.0 15.6 0.26
CC-6 65.0 0.08 300 14 19.2 550 2.5% 1.6 5.7 24.9 14.9 0.25
cC-7 65.0 0.08 300 16 18.4 1000 3.0% 1.6 10.4 28.8 17.3 0.29
cc-8 65.0 0.08 300 10 21.4 250 2.0% 1.2 3.5 24.9 14.9 0.25
CC-9 65.0 0.08 300 18 17.7 100 2.0% 1.2 1.4 19.0 11.4 0.19
CC-10 62.6 0.08 300 22 16.5 2400 3.0% 1.8 22.2 38.7 23.2 0.39
cc-11 63.1 0.08 300 18 17.7 450 5.0% 2.1 3.6 21.2 12.7 0.21
CC-12 65.0 0.08 300 11 20.8 650 4.0% 2.0 5.4 26.2 15.7 0.26
CC-13A 65.0 0.08 300 14 19.2 1400 4.0% 2.0 11.7 30.9 18.5 0.31
CC-13B 65.0 0.08 300 18 17.7 1300 3.0% 1.6 13.5 31.2 18.7 0.31
CC-13C 65.0 0.08 300 14 19.2 350 4.0% 2.0 2.9 22.1 13.3 0.22
CC-13D 65.0 0.08 300 20 17.1 900 4.0% 2.0 75 24.6 14.7 0.25
CC-14 65.0 0.08 300 10 21.4 21.4 12.9 0.21
CC-15 65.0 0.08 300 14 19.2 550 3.0% 1.8 5.1 24.3 14.6 0.24
CC-16 65.0 0.08 300 10 21.4 650 2.5% 1.3 8.3 29.8 17.9 0.30
CCc-17 65.0 0.08 300 9 222 950 2.0% 1.2 13.2 35.4 21.2 0.35
CC-18 66.5 0.08 300 7 24.1 400 2.0% 1.2 5.6 29.7 17.8 0.30
CC-19 65.0 0.08 300 8 23.1 100 2.0% 1.0 1.7 24.7 14.8 0.25
CC-20 65.0 0.08 300 9 222 350 6.0% 2.2 2.7 24.8 14.9 0.25
cc-21 61.0 0.08 300 18 17.7 200 3.0% 1.8 1.9 19.5 11.7 0.20
CC-22 65.0 0.08 300 14 19.2 700 4.0% 2.0 5.8 25.0 15.0 0.25
CC-23 64.7 0.08 300 10 21.4 850 2.0% 1.2 11.8 33.2 19.9 0.33
CC-24 65.0 0.08 300 20 17.1 900 4.0% 1.9 7.9 25.0 15.0 0.25
CC-25 65.0 0.08 300 16 18.4 500 3.0% 1.8 4.6 23.0 13.8 0.23
CC-26 65.0 0.08 300 14 19.2 900 5.0% 2.1 7.1 26.3 15.8 0.26
cc-27 64.4 0.08 300 14 19.2 1300 3.0% 1.8 12.0 31.2 18.7 0.31
CC-28 64.4 0.08 300 14 19.2 4700 3.0% 1.8 435 62.7 37.6 0.63




BASIN SUMMARY - DEVELOPED CONDITIONS

COMPOSITE TOTAL Q Q Q
BASIN AREA CN LAG TIME 2Yr. 5Yr. 100 Yr.
(label) (acres) (hours) (cfs) (cfs) (cfs)
CC-1A 9.80 65.0 0.23 0.8 3.3 1