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FINAL DRAINAGE REPORT
FOR

FALCON RESERVE FILING NO. 1 EARLY GRADING

DRAINAGE PLAN STATEMENTS

ENGINEERS STATEMENT

This report and plan for the early grading drainage design of Crossroads North was prepared by me (or under
my direct supervision) and is correct to the best of my knowledge and belief. Said drainage report and plan has
been prepared in accordance with the City of Colorado Springs Drainage Criteria Manual and is in conformity
with the master plan of the drainage basin. I understand that the City of Colorado Springs does not and will not
assume liability for drainage facilities designed by others. I accept responsibility for any liability caused by any
negligent acts, errors or omissions on my part in preparing this report.

Virgil A. Sanchez, P.E. #37160
For and on Behalf of M&S Civil Consultants, Inc
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DEVELOPER’S STATEMENT

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

DATE: 05/15/25

TITLE: Jeff Mark, Manager

ADDRESS:  The Landhuis Company
212 N. Wahstach Ave, Suite 301
Colorado Springs, CO 80903

EL PASO COUNTY'S STATEMENT

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

BY: DATE:
Joshua Palmer, P.E.
County Engineer/ECM Administrator

CONDITIONS
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FINAL DRAINAGE REPORT
FOR
FALCON RESERVE FILING NO. 1 EARLY GRADING

PURPOSE

This preliminary drainage report for Falcon Reserve Filing No. 1 is in support of a Preliminary Plan and
rezone of the subject site. This report functions to identify the existing and proposed runoff patterns and
recommend proposed drainage improvements which are intended to safely convey runoff through the
proposed development, while minimizing impacts to downstream facilities and adjacent properties.

A Final Drainage Report for this site and Construction Drawings will be submitted concurrently with the
Final Plat.

GENERAL LOCATION

The Falcon Reserve Filing No. 1 site is located in unincorporated El Paso County Colorado is located in
the southeast quarter of the southeast quarter of Section 25, Township 12 South, Range 65 West of the 6th
P.M. in El Paso County, Colorado. The parcel is bound to the north by existing single family residential
Paint Brush Hills Filing No.4 and to the west by Liberty Grove Drive, to the south by existing Stapleton
Road and to the east by existing Meridian Road. A Vicinity Map has been included in the appendix of this
report.

PROPERTY DESCRIPTION

The Falcon Reserve Filing No.1 site consists of approximately 40 acres. The site is currently undeveloped.
Existing ground cover consists of native or introduced grasses in fair condition. A dozen or so trees are
located around the perimeter of the site. The existing site terrain generally slopes from northwest to
southeast at approximately 3%. Existing roadside ditches are located along the south and east sides of the
site.

The upper reach of the East Tributary of Falcon Basin flows southeast through the site. In the existing
condition two detention ponds are located on the site; at the northeast and southwest corners of the site. A
detention pond (Paint Brush Hills Pond No. 4) is located offsite just to the northwest corner of the site.
Flows conveyed through and along the site are collected by an existing box culvert which travels
underneath the intersection of Meridian and Stapleton roadways.

Telephone and gas lines are located along the north boundary, while cable and electric are located along
the west property lines. Overhead utility lines and existing decorative wood fence are located along the
south and east edges of the site. A sanitary sewer line runs along the eastern boundary of the site. No
known irrigation facilities are located on the site.



The site is currently undeveloped and is currently zoned as Commercial Regional, “CR”, as identified by
El Paso County and can be found under schedule number 5225400001. A rezone will be requested to
develop this property into Residential Multi-Dwelling, “RM-12"".

SOILS

The United States Department of Agriculture (USDA) Natural Resources Conservation Service (NRCS)
Web Soil Survey data base indicates that the soils for this project watershed area have been delineated, as
Columbine Gravelly Sandy Loam (14), Pring Coarse Sandy Loam, (71), and Stapleton Sandy Loam is
characterized as Hydrologic Soil Types “A” and "B". A Soils Map is provided in the appendix of this report.

FLOOD STATEMENT

No portion of this site is within a designated F.E.M.A. floodplain as determined by the Federal Emergency
Management Agency (FEMA) Flood Insurance Rate Map (FIRM) Panel No. 08041C0551G dated
(12/7/2018 not printed). Refer to the appendix of this report.

DRAINAGE BASINS

Falcon Reserve Filing No.1 is located in the East Tributary of the Falcon Basin. The Falcon DBPS
recommends that a channel with small drops structures with toe protection be installed across the site. A
sub regional Pond SR6 is recommended to be constructed on the southeast corner of the site. In lieu of a sub-
regional pond the existing ponds 1-3 will be upgraded to full spectrum ponds and an onsite full spectrum
pond 4 will be constructed. A more in depth discussion of the existing ponds 1-3 that will be updated to full
spectrum ponds and the proposed full spectrum pond 4 can be found in the Preliminary Drainage Report for
Falcon Reserve Filing No 1 by M&S Civil Consultants, Inc.

PREVIOUS STUDIES

The drainage basin area which encompasses Falcon Reserve Filing No.1 has been studied numerous times.
Below is short outline of the assumptions regarding the lands of the subject site and those based upon the
previously assembled and approved drainage reports and those that may include or be adjacent to the
subject site.

“Falcon Drainage Basin Planning Study, Selected Plan Report Final — September 2015” prepared by Matrix
Design Group.

» Identifies project area within East Tributary of Falcon Drainage Basin
o Determines Historic, Existing, and Future Peak Flow Rates and Flow Volumes at NW
corner of Stapleton Drive and Meridian Road (DP Jet 020) for 2, 5, 10, 100-year events.

= 100-year historic flow 200 cfs

= 100-year developed flow 390 cfs
* Identifies deficiencies of PBH Pond #4 (known as Pond 1 by M& S Civil), but doesn’t recommend

reconstruction
» Identifies deficiencies (HW/D) of existing dual 6’x2.5 RCBC at Stapleton Dr/Meridan Rd
5



* Notes erosion along the southern boundary of parcel
* Recommends construction of small drop structures with toe protection across parcel.
* Recommends sub-regional detention pond to be constructed on subject site (SR6)
o EURYV + 100 outlet configuration
o 100-year peak discharge of 200 cfs
* Recommends replacement of (2) 6’x2.5 RCBC w/ (2) 12’x4’ RCBC through the intersection of
Stapleton and Meridian Road
» Establishes costs for drainage improvements (to be discussed in detail).
o Assumes 15% engineering and 20% contingencies

"Conceptual Drainage Analysis for Falcon Reserve, El Paso County, Colorado” prepared by Core
Engineering Group, March 2014.

e Concept study that made recommendations of large scale drainage improvements based upon
modifying Falcon Reserve Study. Doesn’t provide a detailed on site analysis

* Provides a Peak flow rate comparison of KKBNA, Matrix and Core Engineering flow rates for
proposed condition

* Recommends removal of Pond in NE corner of site, due to planned roadway entrance near location,
with installation of 5°x5” RCBC or channel along east boundary

* Recommends no improvements to PBH Pond #4 (known as Pond 1 by M&S Civil) at NW corner
of site.

* Recommended construction of channel along north property line to convey flows from
aforementioned pond. Swale should be sized for pre-detained flows which can also coincide as an
emergency spillway

* Recommends removal of Pond 3 and construction of 48 RCP along south boundary

* Recommends construction of the DBPS regional pond at the southeast corner of the site

» Estimates a volume of 23.87 acre-ft of storage and 5- and 100-year release rates of 43 and 195 cfs

*  Does not make recommendation to replace existing of culvert crossing under Stapleton Drive

“Falcon Reserve Drainage Study” prepared by LDC Inc., February 2006.

*  Concept study that made recommendations of large scale drainage improvements to accompany the
proposed construction of 126 residential lots. Does not provide a detailed onsite analysis

* Recommends no improvements to PBH Pond #4 (known as Pond 1 by M&S Civil)

* Recommends removal of Pond 2 and Pond 3

* Recommends construction of a channel along north property line to convey flows from existing
pond

* Recommends construction of 5’°x5° RCBC or Channel along east boundary

* Recommends construction of 48 RCP along south boundary

*  Recommends construction of the DBPS regional pond

"Master Development Drainage Plan, Falcon Reserve Filing No.1, prepared by MVE, Inc., September 12,
2000.



*  MDDP study that made recommendations of large scale drainage improvements for the site based
upon modifying the concepts within the previous KKBNA study

» Updates “Drainage Analysis for Paint Brush Hills Filing No. 4” by utilizing the currently required
Type IIA Rainfall Distribution vs. the Type 11

*  Verifies volume deficiencies in Pond 1 NE corner of site (known as Pond 2 by M&S Civil), PBH
Pond #4 (known as Pond 1 by M&S Civil), and Pond 3 (SW corner of site)

» Estimates “historic” peak flows of 69 cfs, 255 cfs, existing peak flows of 197 cfs and 452 cfs at the
southeast corner of the site in the 5- and 100-year storm events respectively

» Estimates the culvert under Stapleton to have a capacity of 275 cfs before culvert headwater begins
to encroach on the roadway shoulders. Calculates 100-year peak flow of 334 thru culvert with 118
cfs conveyed over the roadway thru the intersection

* Anticipates site to be comprised of 122 - 1/4 acre single family residential lots, with a 6.3 acre
multi-family site

* Revises PBH Pond #4 (known as Pond 1 by M&S Civil) by realigning outlet pipe to proposed
grasslined swale which with drop structure that skirts the northern boundary of the parcel

* Removes existing Ponds at NE and SW corners of site (Pond 2 and 3)

* Recommends construction of grasslined swale with drop structures along eastern boundary of site

* Recommends 48 storm sewer along southern boundary to convey flows from offsite and onsite
areas easterly

* Recommends construction of 19 acre-foot Regional Detention Facility to be constructed in
southeast corner of site, reducing developed flows of 248 and 564 cfs to 12 cfs and 167 cfs in the 5-
and 100-year storm events respectively

*  Per the report flows along the boundary of the site (rights of way, etc.) bypass pond and are
allowed to freely discharge to the culvert under Stapleton Road

"Paintbrush Hills Filing No.4 Final Drainage Report, prepared by KKBNA, December 1986.

* Report evaluative drainage reaching the 109.40 acres located north and west of the subject site.

» Identified subject site for commercial use

» Established Ponds 1-3 which were to be constructed to detain runoff at the NE and SW corners of
the future commercial area and one (Pond 2) to be constructed just to the NW of the subject site

» Estimated Historic and Developed 100-year flow rates at Stapleton of 316 cfs and 460 cfs

* Recommended construction of (3) 30” CMPs at 4.75% to convey the 5-year discharge under
Stapleton Road

DRAINAGE CRITERIA

Hydrology calculations were performed using the City of Colorado Springs/El Paso County Drainage
Criteria Manual, as revised in November 1991 and October 1994 with County adopted Chapter 6 and
Section 3.2.1 of Chapter 13 of the City of Colorado Springs/El Paso County Drainage Criteria Manual as
revised in May 2014 and the El Paso County Engineering Criteria Manual (ECM) as revised in July 2019.



HYDROLOGIC CALCULATIONS

The Rational Method was used to estimate stormwater runoff anticipated from design storms with 5-year
and 100-year recurrence intervals. Basins were analyzed and delineated (see Existing Conditions Map &

Proposed Conditions Map in the Appendix) in order to determine areas and C coefficients. Overland
flow and channelized flow paths were analyzed for each sub-basin in order to determine times of

concentration. Table 6-6 Volume 1 of DCM was used for corresponding runoff coefficients.

HYDRAULIC CALCULATIONS

Hydraulic calculations were estimated using the methods described in the El Paso County Storm
Drainage Design Criteria manual along with the Urban Drainage and Flood Control District (UDFCD)
manual. Manning’s Equation was used for hydraulic analysis of swales and to determine the sizing of the

existing storm sewer facilities. The pertinent data sheets are included in the appendix of this report.

FOUR STEP PROCESS

Stepl Employ Runoff Reduction Practices — Runoff will be reduced through the use of temporary sediment

ponds and in the interim condition until the ground has been stabilized with vegetation.

Step 2 Stabilize Drainageways — Onsite Temporary Sediment Pond 5 will outfall into a proposed storm

Step 3

Step 4

system at Design Point 17 will outfall into a riprap lined basin. The discharged runoff will be conveyed
downstream by an existing dual box culvert that runs under the Meridian Road/Stapleton Road
intersection and discharges to an existing swale southeast of the site. Runoff reaching the existing
culvert have been restricted to less than the existing condition. As such the development of the subject
site, it is not anticipated to have negative effect on the downstream drainageway.

Provide Water Quality Capture Volume — The existing ponds (as shown in the drainage map by
M&S Civil) Pond 1, Pond 2, and Pond 3 will be adequately resized and the existing culverts will remain
in place to convey runoff. Five (5) temporary sediment basins are proposed and have been adequately
sized to provide sedimentation collection from the site and maintain existing water quality levels.

Consider Need for Industrial and Commercial BMP's — This submittal provides an early grading
and erosion control plan with appropriate BMP’s in place. The proposed project will use silt fence,
vehicle tracking control pads, straw bale barriers, sediment basins, erosion control blanketing, inlet
protection, mulching and reseeding, and other BMP’s to mitigate the potential for erosion across the
site.

EXISTING DRAINAGE CHARACTERISTICS

The purposes of this document are to evaluate preliminary drainage design which aligns and yet varies from
the previous concept studies and drainage basin planning studies for the area. Given the numerous times in

which the existing facilities have been analyzed deemed to be considered insufficient M&S Civil will

provide an existing conditions analysis and refer to the Concept Drainage Analysis Cover Letter prepared

8



by MS Civil Consultants, Inc., dated October 2021, for the evaluation of historic and existing condition flow
rates. Refer to the appendix for hydrologic and hydraulic calculations and the existing conditions drainage
map.

Existing Drainage Discussion
Offsite Basin Al

This offsite drainage Basin A1 is approximately 29.5 acres in size and is located to the north and west of the
subject site. Basin A1 consists of existing Paint Brush Hills Filing No. 9 (single family residential lots) and
portions of Londonderry Drive. The calculated runoff produced within this area totals approximately 24.5
cfs and 78.6 cfs in the 5 and 100-year events respectively. Storm water produced by the basin continues
south and east through PBH Filings 4 and 5 via existing storm sewer systems and an existing grass-lined
channel and outfall into existing detention Pond 1(Design Point 1 (DP1)), located within Basin B4.

Offsite Basin B1

This offsite drainage Basin B1 is approximately 49.26 acres in size and is located to the north and west of
the subject site. Basin B consists of portions of existing Paint Brush Hills Filing No. 5, 13A (single family
residential lots) and a portion of Falcon Middle School. The calculated runoff produced within this area
totals approximately 31.4 cfs and 116.0 cfs in the 5 and 100-year events respectively. Runoff from Basin
Al and B1 combine and are routed via existing storm sewer systems and an existing grass-lined channel and
outfall into existing detention Pond 1 (DP1), located within Basin B4.

Offsite Basin B2

This offsite drainage Basin B2 is approximately 4.20 acres in size and is located to the north and west of the
subject site. Basin B2 consists of portions of existing Paint Brush Hills Filing No. 4, 5 (single family
residential lots). The calculated runoff produced within this area totals approximately 3.9 cfs and 12.1 cfs
in the 5 and 100-year events respectively. Runoff from Basin A1, B1 and B2 combine and are routed via
existing storm sewer systems and an existing grass-lined channel and outfall into existing detention Pond 1
(DP1), located within Basin B4.

Offsite Basin B3

This offsite drainage Basin B3 is approximately 1.22 acres in size and is located to the north and west of the
subject site. Basin B3 consists of a small portion of existing Paint Brush Hills Filing No. 4 (single family
residential lots) and a portion of Liberty Grove Drive and Cranston Drive. The calculated runoff produced
within this area totals approximately 2.8 cfs and 5.9 cfs in the 5 and 100-year events respectively. Runoff
from Basin Al, B1, B2 and B3 combine and are routed via existing storm sewer systems and an existing
grass-lined channel and outfall into existing detention Pond 1(DP1), located within Basin B4.

Offsite Basin B4

This offsite drainage Basin B4 is approximately 6.46 acres in size and is located to the north and west of the

subject site. Basin B4 consists of a small portion of existing Paint Brush Hills Filing No. 4 (single family
9



residential lots) and a portion of existing grass-lined swale and existing detention Pond 1. The calculated
runoff produced within this area totals approximately 3.6 cfs and 16.3 cfs in the 5 and 100-year events
respectively. Runoff from Basin A1, B1, B2, B3 and B4 combine and are routed via existing storm sewer
systems and an existing grass-lined channel and outfall into existing detention Pond 1 (DP1), located within
Basin B4. The cumulative flows reaching existing pond 1(DP1) are approximately 55.5 cfs and 192.4 cfs in
the 5 and 100-year events respectively. These flows are routed via an existing 42” CMP culvert into Basin
E1 and ultimately to Design Point 4 (DP4).

Onsite Basin C

This onsite drainage Basin C is approximately 2.13 acres in size and is located along the northern property
line of the subject site. Basin C consists of portions of an existing swale and undeveloped land. The
calculated runoff produced within this area totals approximately 0.9 cfs and 4.9 cfs in the 5 and 100-year
events respectively. Runoff from Basin C discharges to a small existing detention Pond 2 (Design Point 2
(DP2)) located at the northeast corner of the site.

Offsite Basin C1

This offsite drainage Basin C1 is approximately 3.27 acres in size and is located to the north of the subject
site. Basin C1 consists of portions of existing Paint Brush Hills Filing No. 4 (single family residential lots).
The calculated runoff produced within this area totals approximately 2.8 cfs and 10.0 cfs in the 5 and 100-
year events respectively. Runoff from Basin C1 discharges to a small existing detention Pond 2 (Design
Point 2 (DP2)) located at the northeast corner of the site.

Offsite Basin C2

This offsite drainage Basin C2 is approximately 10.67 acres in size and is located to the north of the subject
site. Basin C2 consists of portions of existing Paint Brush Hills Filing No. 4 (single family residential lots).
The calculated runoff produced within this area totals approximately 7.1 cfs and 24.8 cfs in the 5 and 100-
year events respectively. Runoff from Basin C2 is routed via curb and gutter to an existing 9° CDOT Type
13 combination inlet. Flows from this inlet combine with flows from Basin C3 and are conveyed via an
existing 36” RCP storm sewer to an existing detention Pond 2 (Design Point 2 (DP2)) located at the
northeast corner of the site.

Offsite Basin C3

This offsite drainage Basin C3 is approximately 22.78 acres in size and is located to the north of the subject
site. Basin C3 consists of portions of existing Paint Brush Hills Filing No. 4 (single family residential lots).
The calculated runoff produced within this area totals approximately 20.8 cfs and 59.5 cfs in the 5 and 100-
year events respectively. Runoff from Basin C3 is routed via curb and gutter to an existing 9° CDOT Type
13 combination inlet. Flows from this inlet combine with flows from Basin C2 and are conveyed via an
existing 30” RCP storm sewer to an existing detention Pond 2 (Design Point 2 (DP2)) located at the
northeast corner of the site.

Offsite Basin C4
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This offsite drainage Basin C4 is approximately 21.69 acres in size and is located to the north of the subject
site. Basin C4 consists of portions of existing Paint Brush Hills Filing No. 4, 6, 7, 8, 9 (single family
residential lots) and a portion of Londonderry Drive. The calculated runoff produced within this area totals
approximately 18.0 cfs and 51.5 cfs in the 5 and 100-year events respectively. Runoff from Basin C4 is
routed via curb and gutter to an existing grass-lined swale. Flows are conveyed by an existing 24” CMP to
an existing detention Pond 2 (Design Point 2 (DP2)) located at the northeast corner of the site. The
cumulative flows reaching existing pond 2 (DP2) are approximately 45.9 cfs and 138.2 cfs in the 5 and 100-
year events respectively. These flows are routed via an existing 36” CMP culvert into Basin F1 and
ultimately to Design Point 5 (DP5).

Offsite Basin D1

This offsite drainage Basin D1 is approximately 16.01 acres in size and is located to the west of the subject
site. Basin D1 consists of portions of existing Paint Brush Hills Filing No. 4 (single family residential lots).
The calculated runoff produced within this area totals approximately 12.1 cfs and 42.5 cfs in the 5 and 100-
year events respectively. Runoff from Basin D1 is routed via curb and gutter to an existing 10” Type R inlet,
located north of the Liberty Drive/Waterbury Drive intersection. The intercepted flow will combine with
flows from Basins D2, D3, D5 and be conveyed by existing storm sewer infrastructure to an existing
detention Pond 3 (Design Point 3 (DP3)), located to the southwest corner of the site. Flowby will continue
south along Liberty Drive to an existing 10° Type R inlet south of the Liberty Drive/Waterbury Drive
intersection.

Offsite Basin D2

This offsite drainage Basin D2 is approximately 10.14 acres in size and is located to the west of the subject
site. Basin D2 consists of portions of existing Paint Brush Hills Filing No. 4 (single family residential lots).
The calculated runoff produced within this area totals approximately 7.2 cfs and 25.3 cfs in the 5 and 100-
year events respectively. Runoff from Basin D2 is routed via curb and gutter to an existing 10’ Type R inlet,
located west of the Liberty Drive/Waterbury Drive intersection. The intercepted flow will combine with
flows from Basins D1, D3, DS and be conveyed by existing storm sewer infrastructure to an existing
detention Pond 3 (Design Point 3 (DP3)), located to the southwest corner of the site. Flowby will continue
east and south along Waterbury Drive and Liberty Drive to an existing 10’ Type R inlet south of the Liberty
Drive/Waterbury Drive intersection.

Offsite Basin D3

This offsite drainage Basin D3 is approximately 9.30 acres in size and is located to the west of the subject
site. Basin D3 consists of portions of existing Paint Brush Hills Filing No. 4 (single family residential lots),
Scenic View at Paint Brush Hills Subdivision and a small portion of the Falcon Middle School. The
calculated runoff produced within this area totals approximately 6.1 cfs and 22.3 cfs in the 5 and 100-year
events respectively. Runoff from Basin D3 is routed via curb and gutter to an existing 10’ Type R inlet,
located west of the Liberty Drive/Waterbury Drive intersection. The intercepted flow will combine with
flows from Basins D1, D2, DS and be conveyed by existing storm sewer infrastructure to an existing
detention Pond 3 (Design Point 3 (DP3)), located to the southwest corner of the site. Flowby will continue
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east and south along Waterbury Drive and Liberty Drive to an existing 10’ Type R inlet south of the Liberty
Drive/Waterbury Drive intersection.

Offsite Basin D4

This offsite drainage Basin D4 is approximately 9.36 acres in size and is located to the west of the subject
site. Basin D4 consists of portions of existing Paint Brush Hills Filing No. 4 (single family residential lots),
Scenic View at Paint Brush Hills Subdivision and portions of the Stapleton Drive. The calculated runoff
produced within this area totals approximately 9.4 cfs and 26.9 cfs in the 5 and 100-year events respectively.
Runoff from Basin D4 is routed via a roadside ditch running along existing Stableton Drive to an existing
24” RCP culvert which crosses under Liberty Drive. The flow prior to entering the existing 24”” RCP culvert
will combine with flowby from Basins D1, D2, D3, DS via an existing 15’ curb cut and be conveyed by the
existing 24” RCP culvert to an existing detention Pond 3 (Design Point 3 (DP3)), located to the southwest
corner of the site. For the existing condition it is assumed the existing 15° curbcut will capture all the flow.
Analysis will be provided in the proposed drainage condition.

Offsite Basin D5

This offsite drainage Basin D5 is approximately 0.09 acres in size and is located to the west of the subject
site. Basin D5 consists of a small portion of the existing Liberty Drive/Waterbury Drive intersection. The
calculated runoff produced within this area totals approximately 0.4 cfs and 0.7 cfs in the 5 and 100-year
events respectively. Runoff from Basin D5 is routed via crosspan and curb and gutter to an existing 10° Type
R inlet, located south of the Liberty Drive/Waterbury Drive intersection. The intercepted flow will combine
with flows from Basins D1, D2, D3 and be conveyed by existing storm sewer infrastructure to an existing
detention Pond 3 (Design Point 3 (DP3)), located to the southwest corner of the site. Flowby will continue
south along Liberty Drive to an existing 15° wide curbcut, prior to the Liberty Drive/Stapleton Drive
intersection. The flowby will combine with flows from Basin D4 and be conveyed by the existing 36” RCP
culvert to an existing detention Pond 3 (Design Point 3 (DP3)), located to the southwest corner of the site.

Offsite Basin D6

This offsite drainage Basin D6 is approximately 2.05 acres in size and is located to the west of the subject
site. Basin D6 consists of portions of existing Paint Brush Hills Filing No. 4 (single family residential lots)
and a portion of the east half of existing Liberty Drive. The calculated runoff produced within this area
totals approximately 2.8 cfs and 7.0 cfs in the 5 and 100-year events respectively. Runoff from Basin D6 is
routed via curb and gutter to an existing 15 curbcut, located prior to the Liberty Drive/Stapleton Drive
intersection. The flow will be conveyed by the existing 15 curbcut to an existing detention Pond 3 (Design
Point 3 (DP3)), located to the southwest corner of the site. The cumulative flows reaching existing pond 3
(DP3) are approximately 34.8 cfs and 114.4 cfs in the 5 and 100-year events respectively. These flows are
routed via an existing culvert into Basin F2 and ultimately to Design Point 5 (DP5). For the existing
condition it is assumed the existing 15’ curbcut will capture all the flow. Analysis will be provided in the
proposed drainage condition.
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Onsite Basin E1

This drainage Basin E1 includes runoff from the proposed 36.10-acre Falcon Reserve Filing No.1 residential
subdivision. The calculated runoff produced within this area totals approximately 13.6 cfs and 74.0 cfs in
the 5 and 100-year events respectively. Runoff from Basin E1 will be conveyed by sheet flow and various
swales to the southeast corner of the property. The cumulative flows from Basin E1 and DP1 reaching the
southeast corner of the site (DP4) are approximately 59.8 cfs and 228.0 cfs in the 5 and 100-year events
respectively. These flows are routed to Design Point 5 (DP5), via natural topography.

Onsite/Offsite Basin F1

This drainage basin F1 is approximately 3.13 acres and includes runoff from the periphery of Falcon Reserve
Filing No.1 residential subdivision and the adjacent roadway corridors (Meridian Road). The calculated
runoff produced within this area totals approximately 4.6 cfs and 10.2 cfs in the 5 and 100-year events
respectively. Runoff from Basin F1 will be conveyed via existing roadside ditches to the existing dual box
culvert at NW corner of Stapleton Road and Meridian Road at Design Point 5 (DP5).

Onsite/Offsite Basin F2

This drainage basin F2 is approximately 1.44 acres and includes runoff from the periphery of Falcon Reserve
Filing No.1 residential subdivision and the adjacent roadway corridors (Stapleton Drive). The calculated
runoff produced within this area totals approximately 2.4 cfs and 5.5 cfs in the 5 and 100-year events
respectively. Runoff from Basin F2 will be conveyed via an existing roadside ditch to an existing 36” CMP
culvert. The existing 36” culvert will outfall to an existing dual box culvert (Pipe Run 1 (PR1)) at NW
corner of Stapleton Road and Meridian Road at Design Point 5 (DP5). The cumulative flows from Basin
F1 (routed via an existing roadside ditch), Basin F2 (routed via an existing roadside ditch), DP2 (cumulative
flows from Ex Pond 2 which outfalls to the existing roadside ditch located within Basin F1), DP3
(cumulative flows from Ex Pond 3 which outfalls to the existing roadside ditch located within Basin F2) and
DP4 (cumulative flows from Basins E1 and DP1 which flow directly to DP5) reaching the southeast corner
of the site (DP5) are approximately 134.2 cfs and 455.8 cfs in the 5 and 100-year events respectively. These
flows are routed under Stapleton Drive to the southeast corner of the Stapleton Drive/Meridian Road
intersection via an existing dual box culvert to an existing swale which is adjacent to Stapleton Road.

PROPOSED DRAINAGE CHARACTERISTICS

Improvements proposed for early grading are overlot grading to balance the earthworks, prepare the site for
future development, provide temporary sediment basins, surface roughing and temporary mulching and
seeding. The 4 proposed FSD pond will ultimately convey runoff to an existing dual 2.5°x6” RCBC located
at the southeast corner of the site. A visual inspection of these existing structures shall be made before use.
A proposed storm sewer system onsite will convey runoff to the existing 2.5’x6” RCBC. For more
information of drainage basins, existing and proposed structures refer to the Proposed Drainage Map located
within the Appendix of this report.
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Detailed Drainage Discussion

Design Point EX-1.1 (DP1.1, offsite area northwest of Pond 1)

DPEX-1.1 consists of approximately 82.34 acres of existing Paint Brush Hills Pond 4, 5, 9, 13A northwest
of the proposed site. The calculated runoff for Basin A1, B1 and a portion of B4 is 49.5 cfs and 173.3 cfs in
the 5 and 100-year events respectively. Runoff from the basin is collected and conveyed via sheet flow into
Temporary Pond 1 (Design Point 1 (DP1)).

Design Point EX-1.2 (DP1.2, offsite area north of Pond 1)
DPEX-1.2 consists of approximately 5.42 acres of existing Paint Brush Hills Pond 4,5 northwest of the
proposed site The calculated runoff for Basin B2 and B3 is 6.3 cfs and 17.1 cfs in the 5 and 100-year events

respectively. Runoff from the basin is collected and conveyed via sheet flow to Temporary Sediment Pond
1 (DP1).

Design Point EX-IN1 (DP EX-IN1, offsite area north of Pond 2)

DP EX-IN1 is approximately 22.78 acres (Basin C3) in size and is located to the north of the subject site.
DP EX-IN1 consists of portions of existing Paint Brush Hills Filing No. 4 (single family residential lots)
and a Basin C2 (in the 100-year event). Due to the capacity of the street section (Cranston Drive), a split
flow was calculated for DP EX-IN1, in the 100-year event. The total calculated runoff produced within this
area is 21.9 cfs and 76.5 cfs (all of Cranston Drive Street section 100-year event) in the 5 and 100-year
events respectively and 10.9 cfs and 38.3 cfs (northwest half of Cranston Drive) in the 5 and 100-year events
respectively. The Runoff from DP EX-IN1 is routed via curb and gutter to an existing 9° CDOT Type 13
combination inlet. Intercepted flow will be conveyed by an existing 30” RCP pipe (PRE1 (Q5=10.9
Q100=34.1 cfs)) to DP EX-IN2. Excess runoff will be overflow to the inlet at DP EX-IN2. The existing
storm system will convey the combined flow to detention Temporary Sediment Pond 2 (Design Point 2
(DP2)) located at the northeast corner of the site for water quality treatment.

Design Point EX-IN2 (DP EX-IN2, offsite area north of Pond 2)

DP EX-IN2 is approximately 21.69 acres (Basin C3) in size and is located to the north of the subject site.
DP EX-IN2 consists of portions of existing Paint Brush Hills Filing No. 4 (single family residential lots)
and a Basin C3 (in the 100-year event). Due to the capacity of the street section (Cranston Drive), a split
flow was calculated for DP EX-IN2, in the 100-year event. The total calculated runoff produced within this
area is 21.9 cfs and 76.5 cfs (all of Cranston Drive Street section 100-year event) in the 5 and 100-year
events respectively and 10.9 cfs and 38.3 cfs (southeast half of Cranston Drive) in the 5 and 100-year events
respectively. Runoff from DP EX-IN2 is routed via curb and gutter to an existing 9° CDOT Type 13
combination inlet. Intercepted flow will combine with flows from PRE1 and be conveyed by an existing
36” RCP pipe (PRE2 (Q5=21.9 Q100=68.2 cfs)) to Temporary Sediment Pond 2 (DP2).

Design Point EX-CUL (DP EX-CUL, offsite area north of Pond 2)

DP EX-CUL is approximately 21.69 acres in size and is located to the north of the subject site. DP EX-
CUL consists of portions of existing Paint Brush Hills Filing No. 4, 6, 7, 8, 9 (single family residential lots)
and a portion of Londonderry Drive. The calculated runoff for Basin C4 produced within this area totals
18.0 cfs and 51.5 cfs in the 5 and 100-year events respectively. Runoff from DP EX-CUL is routed via curb
and gutter to an existing grass-lined swale. Flows are conveyed by an existing 24” CMP to Temporary
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Sediment Pond 2 (Design Point 2 (DP2)) located at the northeast corner of the site for water quality
treatment.

Design Point EX-IN3 (DP EX-IN3, offsite area northwest of Pond 3)

DP EX-IN3 is approximately 16.01 acres (Basin D1) in size and is located to the west of the subject site.
DP EX-IN3 consists of portions of existing Paint Brush Hills Filing No. 4 (single family residential lots)
and a portion of Basin **D6 (in the 100-year event). Due to the capacity of the street section (Liberty Drive),
a split flow was calculated for DP EX-IN3, in the 100-year event. The total calculated runoff produced
within this area is 12.1 cfs and 50.5 cfs (all of Liberty Drive Street section 100-year event) in the 5 and 100-
year events respectively and 2.5 cfs and 25.3 cfs (west half of Liberty Drive) in the 5 and 100-year events
respectively. Runoff from DP EX-IN3 is routed via curb and gutter to an existing 10° Type R inlet, located
north of the Liberty Drive/Waterbury Drive intersection. The intercepted flow (PRE4 (Q5=7.7 Q100=10.8
cfs)) will be conveyed by an existing storm sewer system to DP EX-02 and ultimately to Temporary
Sediment Pond 3 (Design Point 3 (DP3) located to the southwest corner of the site. Flowby will continue
south along Liberty Drive to DP EX-02 an existing 10’ Type R inlet south of the Liberty Drive/Waterbury
Drive intersection.

Design Point EX-IN4 (DP EX-IN4, offsite area northwest of Pond 3)

DP EX-IN4 is approximately 10.14 acres (Basin D2) in size and is located to the west of the subject site.
DP EX-IN4 consists of portions of existing Paint Brush Hills Filing No. 4 (single family residential lots).
The calculated runoff produced within this area totals 7.2 cfs and 25.3 cfs in the 5 and 100-year events
respectively. Runoff from DP EX-IN4 is routed via curb and gutter to an existing 10° Type R inlet, located
west of the Liberty Drive/Waterbury Drive intersection. The intercepted flow (PRE5 (Q5=5.9 Q100=10.9
cfs)) will be conveyed by an existing storm sewer system to DP EX-IN5 and ultimately to Temporary
Sediment Pond 3 (Design Point 3 (DP3)), for water quality treatment, located to the southwest corner of the
site. Flowby will continue east and south along Waterbury Drive and Liberty Drive to DP EX-02 an existing
10° Type R inlet south of the Liberty Drive/Waterbury Drive intersection.

Design Point EX-INS (DP EX-INS, offsite area northwest of Pond 3)

DP EX-INS is approximately 9.30 acres (Basin D3) in size and is located to the west of the subject site. DP
EX-INS5 consists of portions of existing Paint Brush Hills Filing No. 4 (single family residential lots), Scenic
View at Paint Brush Hills Subdivision and a small portion of the Falcon Middle School. The calculated
runoff produced within this area totals 6.1 cfs and 22.3 cfs in the 5 and 100-year events respectively. Runoff
from DP EX-INS is routed via curb and gutter to an existing 10’ Type R inlet, located west of the Liberty
Drive/Waterbury Drive intersection. The combined intercepted flow from DP EX-IN4 and DP EX-INS
(PRE6 (Q5=11.1 Q100=20.9 cfs)) will be conveyed by an existing storm sewer system to DP EX-IN6 and
ultimately to Temporary Sediment Pond 3 (Design Point 3 (DP3)). Flowby will continue east and south
along Waterbury Drive and Liberty Drive to DP EX-02 an existing 10’ Type R inlet south of the Liberty
Drive/Waterbury Drive intersection.

Design Point EX-IN6 (DP EX-ING, offsite area northwest of Pond 3)

DP EX-ING6 is approximately 0.09 acre (Basin D2) in size and is located to the west of the subject site. DP
EX-ING6 consists of a small portion of the existing Liberty Drive/Waterbury Drive intersection and a portion
of Basin **Dé6 (in the 100-year event). Due to the capacity of the street section (Liberty Drive), a split flow
was calculated for DP EX-ING, in the 100-year event. The total calculated runoff produced from DP EX-
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IN6 and flowby from DP EX01, DP EX-IN4 and DP EX-INS within this area totals 8.9 cfs and 69.2 cfs
(all of Liberty Drive-street section 100-year event) in the 5 and 100-year events respectively and 8.9 cfs and
31.4 cfs (west half of Liberty Drive) in the 5 and 100-year events respectively. Runoff from DP EX-ING6 is
routed via crosspan and curb and gutter to an existing 10’ Type R inlet, located south of the Liberty
Drive/Waterbury Drive intersection. The intercepted flow will combine with flows from PR E4 and PR E6
and be conveyed by an existing 24” RCP storm sewer system (PRE7 (Q5=24.7 Q100=42.7 cfs) to
Temporary Sediment Pond 3 (Design Point 3 (DP3)). Flowby will continue south along Liberty Drive till
it reaches an existing 15” wide curbcut, prior to the Liberty Drive/Stapleton Drive intersection (Design Point
EX03, DP EX03).

Design Point EX03 (DP EXO03, offsite area west of Pond 3)

DP EXO03 consists of existing Liberty Drive and a portion of flowby from Waterbury Drive and Liberty
Drive inlets and Basin**D6. Due to the capacity of the street section (Liberty Drive), a split flow was
calculated for DP EX03, in the 100-year event. The calculated total runoff produced within this street section
totals 6.1 cfs and 52.1 cfs (all of Liberty Drive-street section 100-year event) in the 5 and 100-year events
respectively and 6.1 cfs and 26.2 cfs (half of Liberty Drive) in the 5 and 100-year events respectively. Runoff
from DP EXO03 is routed via curb and gutter to existing 15’ curbcuts on both sides of the street. The existing
15’ curbcut on the west side of Liberty Drive will approximately intercept (Q5=3.2 Q100=8.0 cfs), which
will be routed to a roadside swale in Basin D4. The remainder of the flow (Q5=2.9 Q100=18.2 cfs) will be
routed south. A small portion of the 100 year flow (Q5=0.0 Q100=10.6 cfs) will transfer over the crown of
Liberty Drive to the east. The remainder will be routed via a curb return and an existing 6’ curb cut to a
roadside swale in Basin D4 which will then be routed to east in an existing 24” RCP culvert into Temporary
Sediment Pond 3 for water quality treatment. The existing 15 curbcut on the east side of Liberty Drive will
approximately intercept (Q5=2.2 Q100=8.0 cfs) which will be routed to Temporary Sediment Pond 3. The
remainder of the flow (Q5=1.2 Q100=18.2 cfs) and the flowby from the westside of Liberty Drive will be
routed via a curb return and an existing 6’ curbcut to a roadside swale in Basin Q which will then be routed
west to Design Point 16 (DP16).

Design Point EX04 (DP EX04, offsite area west of Pond 3)

DP EX04 consists of portions of existing Paint Brush Hills Filing No. 4 (single family residential lots) and
portions of existing Liberty Drive contained within the west half of DP EX03 minus the flowby transferred
to the east of Liberty Drive. The calculated total runoff produced to this design point is 11.7 cfs and 40.7 cfs
in the 5 and 100-year events respectively. Runoff from DP EX04 is routed to east in an existing 24” RCP
culvert (PRES8 (Q5=11.7 Q100=40.7 cfs) to Temporary Sediment Pond 3.

Design Point 1.1 (DP1.1, Temporary Offsite Temporary Sediment Basin #1)

DP1.1 consists of approximately 1.96 acres of existing Paint Brush Hills Pond 4 north of the proposed site.
The basin consists of early overlot grading to balance earthworks and prepare the site for future development.
Runoff from Basin K (Q5= 0.9 cfs, Q100= 5.0 cfs) is conveyed to a temporary sediment basin at DP1.1
(Q5=0.9 cfs, Q100=5.0 cfs). The flows from Temporary Sediment Basin #1 (TSB1) will discharge through
a 6” PVC storm sewer to the existing 42”” CMP storm sewer that is to remain in place until construction has
been completed.
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Design Point 1 (DP1, Temporary Offsite Pond 1)

DP1 consists of approximately 90.64 acres of existing Paint Brush Hills Pond 4, 5, 9, 13A northwest of the
proposed site The cumulative runoff for Basin A1, B1, B2, B3 and B4 is 55.5 cfs and 192.4 cfs in the 5 and
100-year events respectively. Basin B4 has a proposed swale (Section P2-P2) to dissipate the flows before
combining with the flows from DP1. Basin B2 has a proposed rip rap lined swale (Section P3-P3) to dissipate
the flows before combining with from DP1. Calculations for the swales can be found in the appendix of this
report. Runoff from the basin is collected and conveyed via a proposed grass-lined channel located within
Basin M. The flows shall be released via an existing 42 CMP pipe.

Design Point 2.1 (DP2.1, Temporary Offsite Temporary Sediment Basin #2)

DP2.1 consists of approximately 3.58 acres of the proposed subject site. The basin consists of early overlot
grading to balance earthworks and prepare the site for future development. Runoff from Basin M (Q5= 0.9
cfs, Q100=5.0 cfs) and Basin N (Q5= 0.8 cfs, Q100= 4.2 cfs) is conveyed to a temporary sediment basin at
DP2.1 (Q5=1.6 cfs, Q100=8.5 cfs). The flows from Temporary Sediment Basin #2 (TSB2) will discharge
through a 6” PVC storm sewer to the existing 30” CMP storm sewer that is to remain in place until
construction has been completed.

Design Point 2 (DP2, Onsite Pond 2)

DP2 consists of approximately 61.99 acres of existing Paint Brush Hills Pond 4, 6, 7, 8, 9 north of the
proposed site and a portion of the northern edge of the site. The cumulative runoff for Basin M (2.11 acres),
N (1.47 acres), Basin C1 (3.27 acres), flowby from EX-IN2 and DP1 is 65.8 cfs and 240.7 cfs in the 5 and
100-year events respectively. Runoff from the Basin C1 is collected and conveyed via an existing grass-
lined channel. Runoff from DP1 and Basin M is routed via a proposed 60’ grass lined swale to Pond 2. The
flows shall be released via an existing 30” CMP storm sewer into Basin O and ultimately to Design Point
17 (DP17).

Design Point 3.1 (DP3.1, Temporary Offsite Temporary Sediment Basin #3)

DP3.1 consists of approximately 8.17 acres of the proposed subject site. The basin consists of early overlot
grading to balance earthworks and prepare the site for future development. Runoff from Basin P1 (Q5=1.6
cfs, Q100= 8.7 cfs), Basin P (Q5= 0.9 cfs, Q100= 4.7 cfs), and Basin **D6 (Q5= 3.8 cfs, Q100=9.3 cfs) is
conveyed to a temporary sediment basin at DP3.1 (Q5=6.0 cfs, Q100=21.3 cfs). The flows from Temporary
Sediment Basin #3 (TSB3) will discharge through a 6” PVC storm sewer to the existing 24” CMP storm
sewer that is to remain in place until construction has been completed.

Design Point 3 (DP3, Onsite Temporary Sediment Pond 3)

DP3 consists of approximately 49.37 acres of existing Paint Brush Hills Pond 4, Scenic View at Paint Brush
Hills Subdivision, a small portion of the Falcon Middle School west of the proposed site and a portion of the
western edge of the site. The cumulative runoff for Basin P, Basin P1 and partial capture of Basin **D6 by
an existing 15’ curbcut is 41.8 cfs and 102.1 cfs in the 5 and 100-year events respectively. Runoff from the
basin is collected and conveyed via an existing storm sewer system to Pond 3, located at the southwest corner
of the site. Pond 3 shall release runoff into Basin Q and ultimately to Design Point 16 (DP16) via an existing
24” CMP storm sewer to DP17.
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Design Point 4.1 (DP4.1, Temporary Offsite Temporary Sediment Basin #4)

DP4.1 consists of approximately 8.89 acres of the proposed subject site. The basin consists of early overlot
grading to balance earthworks and prepare the site for future development. Runoff from Basin L1 (Q5= 3.8
cfs, Q100=18.1 cfs) is conveyed to a temporary sediment basin at DP4.1 (Q5=3.8 cfs, Q100=20.6 cfs). The
flows from Temporary Sediment Basin #4 (TSB4) will discharge through a 6” PVC storm sewer to the
south and ultimately to the existing dual 2.5’x6’ RCBC.

Design Point 5.1 (DP5.1, Temporary Offsite Temporary Sediment Basin #5)

DP5.1 consists of approximately 15.71 acres of the proposed subject site. The basin consists of early overlot
grading to balance earthworks and prepare the site for future development. Runoff from Basin L (Q5=10.4
cfs, Q100= 56.8 cfs) is conveyed to a temporary sediment basin at DP5.1 (Q5=10.4 cfs, Q100=56.8 cfs).
The flows from Temporary Sediment Basin #5 (TSB5) will discharge through a 6” PVC storm sewer to
the south and ultimately to the existing dual 2.5’x6” RCBC.

Design Point 15 (DP15, Onsite Pond 4)

DP15 consists of approximately 15.70 acres of Falcon Reserve Filing No. 1 single family lots. The
cumulative runoff for Basin L is 10.4 cfs and 56.8 cfs in the 5 and 100-year events respectively. Runoff
from the basin is collected and conveyed via sheet flow to Pond 4, located at the southeast corner of the site.
The emergency overflow path shall release runoff into Basin O and ultimately to Design Point 17 (DP17).

Design Point 16 (DP16)

DP16 consists of Basin Q (2.98 acres), Basin R (0.45 acres) single family lots, DP3, and flowby from half
of DP EX03. The calculated runoff produced within this area totals 37.0 cfs and 114.7 cfs in the 5 and 100-
year events respectively. Runoff from DP16 is routed via an existing grass lined swale to an existing 36”
CMP culvert. The intercepted flow will be conveyed by an existing 36” CMP culvert (PRE09 (Q5=37.0
Q100=114.7 cfs)) downstream to DP17.

Design Point 17 (DP17)

DP17 consists of Basin **F1 (1.50 acres), Basin O (3.48 acres), DP2, DP15, and to Meridian Road. The
calculated runoff produced within this area totals 78.7 cfs and 282.8 cfs in the 5 and 100-year events
respectively. Runoff from DP17 is routed via an existing grass lined swale to an existing dual box culvert.
The intercepted flow will be conveyed by an existing dual box culvert (PRE10 (Q5=78.7 Q100=282.8 cfs))
downstream under the Meridian Road/Stapleton Road intersection to an existing swale southeast of the site.

EROSION CONTROL
It is the policy of the El Paso County that M&S Civil Consultants submit a grading and erosion control

plan with the final drainage report. Proposed silt fence, vehicle tracking control, seeding and mulching,
straw bale barriers, and temporary sediment basins are proposed as a few of the erosion control measures.
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DRAINAGE & BRIDGE FEES

Drainage and Bridge Fees for the Falcon Reserve Filing No. 1 site are as follows:
Falcon Drainage

Acres Imperviousness Basin Fee
2025 Drainage Fees: 40.0 x 52.7% X $43,094.00 = $908,421.52
2025 Bridge Fees: 40.0 x 52.7% X $5,920.00 = $124,793.60

Total $1,033,215.12

M &S Civil Consultants, Inc. (M &S) cannot and does not guarantee the construction cost will not vary
from these opinions of probable costs. These opinions represent our best judgment as design professionals
familiar with the construction industry and this development in particular. The above is only an estimate of
the facility cost and drainage basin fee amounts in 2025.

CONSTRUCTION COST OPINION

The construction cost associated with the early grading are for earth moving, proposed silt fence, vehicle
traffic control, reseeding and mulching, straw bale barriers, and temporary sediment basins. Assurances
will be posted with the submittal early grading plan (GEC).

TEMPORARY SEDIMENT POND SUMMARY

A total of 5 proposed private temporary sediment basins have been designed per the Mile High Flood
District (MHFD) Drainage Criteria manual (SB-5 and SB-6 details). The five temporary sediment basins
are summarized below.

Temporary Sediment Pond Table

TSB Upstream Drainage Required Volume Provided Volume
Basin (cubic-feet) (cubic-feet)

1 K 8,165 253,728
2 N 10,922 223,659
3 P 25,665 217,482
4 L1 25,665 37,537

5 L 40,673 255,682

SUMMARY

The development of Falcon Reserve Filing No. 1 will not adversely affect the surrounding development.
The proposed early grading will adequately convey, detain, and route runoff from offsite and onsite to
existing facilities. This final drainage report is only for early grading. Care will be taken to accommodate
overland emergency flow routes on site and temporary drainage conditions.
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FALCON RESERVE FILING NO. 1
EXISTING CONDITIONS

(Area Runoff Coefficient Summary)

STREETS DEVELOPMENT OPEN SPACE / LANDSCAPING
TOTAL TOTAL
BASIN AREA AREA AREA Cs Cioo AREA Cs Cioo AREA Cs Cioo Cs Cioo
(SF) (Acres) (Acres) (Acres) (Acres)
Al 1284951.077 29.50 1.45 0.90 0.96 28.05 0.22 0.46 0.00 0.12 0.39 0.25 0.48
B1 2145946.281 49.26 0.75 0.90 0.96 35.65 0.22 0.46 12.86 0.12 0.39 0.20 0.45
B2 182820.655 4.20 0.37 0.90 0.96 3.51 0.22 0.46 0.32 0.12 0.39 0.27 0.50
B3 53200.105 1.22 0.66 0.90 0.96 0.22 0.22 0.46 0.34 0.12 0.39 0.56 0.71
B4 281197.991 6.46 0.00 0.90 0.96 2.29 0.22 0.46 4.17 0.12 0.39 0.16 0.41
C 92687.993 2.13 0.00 0.90 0.96 0.00 0.22 0.46 2.13 0.12 0.39 0.12 0.39
C1 142408.855 3.27 0.00 0.90 0.96 3.27 0.22 0.46 0.00 0.12 0.39 0.22 0.46
C2 464632.547 10.67 0.00 0.90 0.96 10.67 0.22 0.46 0.00 0.12 0.39 0.22 0.46
C3 992481.477 22.78 0.32 0.90 0.96 20.78 0.22 0.46 1.68 0.12 0.39 0.22 0.46
C4 944917.366 21.69 3.63 0.90 0.96 12.83 0.22 0.46 5.23 0.12 0.39 0.31 0.53
D1 697206.606 16.01 0.00 0.90 0.96 16.01 0.22 0.46 0.00 0.12 0.39 0.22 0.46
D2 441658.436 10.14 0.00 0.90 0.96 10.14 0.22 0.46 0.00 0.12 0.39 0.22 0.46
D3 405216.216 9.30 0.00 0.90 0.96 8.34 0.22 0.46 0.96 0.12 0.39 0.21 0.45
D4 407709.294 9.36 1.19 0.90 0.96 6.60 0.24 0.47 1.57 0.12 0.39 0.30 0.52
D5 3709.640 0.09 0.09 0.90 0.96 0.00 0.22 0.46 0.00 0.12 0.39 0.90 0.96
D6 89219.344 2.05 0.52 0.90 0.96 1.37 0.22 0.46 0.16 0.12 0.39 0.38 0.58
E1l 1572396.699 36.10 0.00 0.90 0.96 0.00 0.30 0.50 36.10 0.12 0.39 0.12 0.39
F1 136555.886 3.13 1.56 0.90 0.96 0.00 0.22 0.46 1.57 0.12 0.39 0.51 0.67
F2 62792.500 1.44 0.64 0.90 0.96 0.00 0.22 0.46 0.80 0.12 0.39 0.47 0.64
MS CIVIL, INC
PDR- Existing Drainage Calcs.xls Page 1 of 1 4/8/2025



FALCON RESERVE FILING NO. 1
EXISTING CONDITIONS
(Area Drainage Summary)

From Area Runoff Coefficient Summary OVERLAND STREET / CHANNEL FLOW Time of Travel (T ;) INTENSITY * TOTAL FLOWS
BASIN TA()R”IFﬁ, Cs Cioo Cs Length Height Tc Length Slope Velocity T, TOTAL CHECK Is Ti00 Qs Q00
(Acres) From DCM Table 5-1 (1) ) (min) ) (%) (fps) (min) (min) (min) (in/hr) (in/hr) (c.fs.) (c.fs.)
Al 29.50 0.25 0.48 0.25 100 6 8.5 1575 2.0% 2.8 9.2 17.7 19.3 33 5.5 24.5 78.6
B1 49.26 0.20 0.45 0.20 100 2.0 12.9 1620 2.5% 3.1 8.6 215 19.6 3.1 52 314 116.0
B2 420 0.27 0.50 0.27 100 2 11.9 933 2.8% 33 4.7 16.5 15.7 34 5.8 3.9 12.1
B3 1.22 0.56 0.71 0.56 22 0.4 3.8 1258 2.4% 3.1 6.8 10.6 17.1 4.0 6.8 2.8 59
B4 6.46 0.16 0.41 0.16 100 2.0 13.6 609 3.9% 3.0 34 17.0 13.9 3.6 6.1 3.6 16.3
C 2.13 0.12 0.39 0.12 100 2.0 14.1 845 2.7% 2.5 5.7 19.8 15.3 3.5 59 0.9 4.9
Cl1 3.27 0.22 0.46 0.22 100 4.0 10.1 261 3.5% 3.8 1.2 11.2 12.0 4.0 6.6 2.8 10.0
() 10.67 0.22 0.46 0.22 100 2.0 12.6 1897 1.9% 2.8 11.5 24.1 21.1 3.0 5.1 7.1 24.8
C3 22.78 0.31 0.53 0.31 100 3.0 9.9 2038 1.6% 2.5 13.6 235 219 3.0 5.0 20.8 59.5
Cc4 21.69 0.31 0.53 0.31 100 4.0 9.0 2816 2.1% 22 21.8 30.8 26.2 2.7 4.5 18.0 51.5
DI 16.01 0.22 0.46 0.22 100 4.0 10.1 1200 3.0% 35 5.8 15.8 17.2 34 5.8 12.1 42.5
D2 10.14 0.22 0.46 0.22 100 3.0 11.1 1599 3.5% 3.7 7.1 18.2 19.4 32 5.4 7.2 25.3
D3 9.30 0.21 0.45 0.21 100 3.0 11.2 1766 3.4% 3.7 8.0 19.2 20.4 32 53 6.1 22.3
D4 9.36 0.30 0.52 0.30 100 2.0 11.4 1235 2.9% 2.6 8.1 19.5 17.4 33 55 9.4 26.9
D5 0.09 0.90 0.96 0.90 90 1.8 2.7 0 0.0% 0.0 0.0 5.0 10.5 52 8.7 0.4 0.7
D6 2.05 0.38 0.58 0.38 50 1.0 7.3 1566 2.7% 33 7.9 15.2 19.0 3.5 5.9 2.8 7.0
El1 36.10 0.12 0.39 0.12 100 3.0 12.3 1597 2.6% 24 11.0 233 19.4 3.1 53 13.6 74.0
F1 3.13 0.51 0.67 0.51 30 0.2 6.7 2332 1.8% 2.0 19.3 26.0 23.1 29 4.8 4.6 10.2
F2 1.44 0.47 0.64 0.47 50 1.0 6.4 1172 2.2% 22 8.7 15.2 16.8 3.5 5.9 2.4 5.5

* Intensity equations assume a minimum travel time of 5 minutes.

MS CIVIL, INC.
PDR- Existing Drainage Calcs.xls

Calculated by: GT

Date: 4/8/2025

Checked by: VAS
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FALCON RESERVE FILING NO. 1
EXISTING CONDITIONS
(Surface Routing Summary)

From Area Runoff Coefficient Summary OVERLAND PIPE / CHANNEL FLOW Time of Travel (T,) | INTENSITY * | TOTAL FLOWS
DESIGN POINT CONTRIBUTING BASINS CAs CAyp0 Cs Length Height Tc Length Slope Velocity T, TOTAL Is Ligo Qs Qio0 COMMENTS
(ft) (1) (min) [fi/] (%) (fps) (min) (min) (in/hr) | (in/hr) (c.fs.) (c.fs.)
1 Basin A1 7.48 14.29 Basin B1 Tc was used 19.6 881 2.7% 2.5 6.0 25.5 2.7 4.6 55.5 192.4 EX POND 1
Basin B1 10.06 22.14
Basin B2 1.14 2.09
Basin B3 0.68 0.87
Basin B4 1.00 2.68
Total 20.37 42.07
2 Basin C 0.26 0.83 Basin C4 Tc was used 26.2 26.2 2.7 4.5 45.9 138.2
Basin C1 0.72 1.50 EX POND 2
Basin C2 235 491
Basin C3 7.06 12.00
Basin C4 6.72 11.43
Total 17.09 30.67
3 Basin D1 3.52 7.36 Basin D3 Tc was used 19.2 258 2.3% 3.0 1.4 20.6 3.0 Sl 34.8 114.4 EX POND 3
Basin D2 223 4.66
Basin D3 1.95 421
Basin D4 2.84 4.86
Basin D5 0.08 0.08
Basin D6 0.79 1.19
Total 11.41 22.37
4 Basin E1 433 14.08 Design Point 1 Tc was used 19.6 1697 2.6% 24 11.7 31.2 24 4.1 59.8 228.0 SOUTHEAST CORNER OF BASIN E1
DP1 20.37 42.07
Total 24.70 56.15
5 Basin F1 1.59 2.11 Design Point 4 was used 312 31.2 24 4.1 134.2 455.8 EXISTING DUAL 2.5' x 6' RCBC
Basin 2 0.67 0.93
DP2 17.09 30.67
DP3 11.41 22.37
DP 4 24.70 56.15
Total 55.47 112.22
* Intensity equations assume a minimum travel time of 5 minutes. Calculated by: GT
Date: 4/8/2025
Checked by: VAS
MS CIVIL, INC.
PDR- Existing Drainage Calcs.xls Page 1 of 2
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MS CIVIL CONSULTANTS, INC

FALCON RESERVE FILING NO. 1
EXISTING CONDITIONS
(Storm Sewer Routing Summary)

1 ity* Flow
Contributin, Equivalent | Equivalent | Maximum
PIPE Pi uing 1 1199 0; (7
ipes/Design Points CA 5 CA 19 Tc
PRI DP5 55.47 112.22 312 2.4 4.1 134.2 455.8
* Intensity equations assume a minimum travel time of 5 minutes. Calculated by: GT

DP - Design Point FB- Flow By from Design Point Date: 4/8/2025

EX - Existing Design Point IN- Proposed Inlet Checked by: VAS

PR - Pipe Run IN-A(#)- Existing Inlet

Page 1 of 1
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FALCON RESERVE FILING NO. 1
EARLY GRADING PROPOSED CONDITIONS

(Area Runoff Coefficient Summary)

STREETS DEVELOPMENT OPEN SPACE / LANDSCAPING WEIGHTED
TOTAL | TOTAL
BASIN AREA AREA AREA C5 C100 AREA C5 C100 AREA C5 C100 C5 C100
(SF) (Acres) (Acres) (Acres) (Acres)

Al 1284951.077 29.50 1.45 0.90 0.96 28.05 0.22 0.46 0.00 0.12 0.39 0.25 0.48
B1 2145946.281 49.26 0.75 0.90 0.96 35.65 0.22 0.46 12.86 0.12 0.39 0.20 0.45
B2 182820.655 4.20 0.37 0.90 0.96 3.51 0.22 0.46 0.32 0.12 0.39 0.27 0.50
B3 53200.105 1.22 0.66 0.90 0.96 0.22 0.22 0.46 0.34 0.12 0.39 0.56 0.71
B4 281197.991 6.46 0.00 0.90 0.96 2.29 0.22 0.46 4.17 0.12 0.39 0.16 0.41
Cl1 142408.855 3.27 0.00 0.90 0.96 3.27 0.22 0.46 0.00 0.12 0.39 0.22 0.46
C2 464632.547 10.67 0.00 0.90 0.96 10.67 0.22 0.46 0.00 0.12 0.39 0.22 0.46
C3 992481.477 22.78 0.32 0.90 0.96 20.78 0.22 0.46 1.68 0.12 0.39 0.22 0.46
C4 944751.991 21.69 3.63 0.90 0.96 12.83 0.22 0.46 5.23 0.12 0.39 0.31 0.53
D1 697206.606 16.01 0.00 0.90 0.96 16.01 0.22 0.46 0.00 0.12 0.39 0.22 0.46
D2 441658.436 10.14 0.00 0.90 0.96 10.14 0.22 0.46 0.00 0.12 0.39 0.22 0.46
D3 405216.216 9.30 0.00 0.90 0.96 8.34 0.22 0.46 0.96 0.12 0.39 0.21 0.45
D4 407709.294 9.36 1.19 0.90 0.96 6.60 0.24 0.47 1.57 0.12 0.39 0.30 0.52
D5 3709.640 0.09 0.09 0.90 0.96 0.00 0.22 0.22 0.00 0.12 0.39 0.90 0.96
**D6 127441.193 2.93 0.60 0.90 0.96 2.00 0.25 0.44 0.33 0.12 0.39 0.37 0.54
**F1 65419.185 1.50 0.71 0.90 0.96 0.00 0.40 0.56 0.79 0.12 0.39 0.49 0.66
K 85377.655 1.96 0.00 0.90 0.96 0.00 0.40 0.46 1.96 0.12 0.39 0.12 0.39
L1 387440.632 8.89 0.00 0.90 0.96 0.00 0.40 0.46 8.89 0.12 0.39 0.12 0.39

L 1234955.065 28.35 0.00 0.90 0.96 0.00 0.43 0.58 28.35 0.12 0.39 0.12 0.39
M 92114.376 2.11 0.00 0.90 0.96 0.00 0.45 0.59 2.11 0.12 0.39 0.12 0.39
N 64060.632 1.47 0.00 0.90 0.96 0.00 0.45 0.59 1.47 0.12 0.39 0.12 0.39

o 151753.917 3.48 0.85 0.90 0.96 0.00 0.45 0.59 2.63 0.12 0.39 0.31 0.53
PI 162082.700 3.72 0.00 0.90 0.96 0.00 0.45 0.59 3.72 0.12 0.39 0.12 0.39

P 67500.177 1.55 0.00 0.90 0.96 0.00 0.45 0.59 1.55 0.12 0.39 0.12 0.39

0 129806.652 2.98 0.53 0.90 0.96 0.00 0.45 0.59 2.45 0.12 0.39 0.26 0.49

R 19697.882 0.45 0.11 0.90 0.96 0.00 0.45 0.59 0.34 0.12 0.39 0.31 0.53

** Revised from existing condition basin map
MS CIVIL, INC
Prop Early Grading Calcs.xls Page 1 of 1 4/11/2025



FALCON RESERVE FILING NO. 1
EARLY GRADING PROPOSED CONDITIONS

(Area Drainage Summary)

From Area Runoff Coefficient Summary OVERLAND STREET / CHANNEL FLOW Time of Travel (T,) INTENSITY * TOTAL FLOWS
BASIN Tﬁl"l']iﬁ_‘ Cs Cioo Cs Length Height Tc Length Slope Velocity T, TOTAL CHECK Is Ligo Qs Q100
(Acres) f1) f1) (min) f1) (%) (fps) (min) (min) (min) (in/hr) (in/hr) (cf.s.) (cf.s.)
Al 29.50 0.25 0.48 0.25 100 6 8.5 1575 2.0% 2.8 9.2 17.7 193 33 5.5 24.5 78.6
B1 49.26 0.20 0.45 0.20 100 2.0 12.9 1620 2.5% 31 8.6 21.5 19.6 31 52 314 116.0
B2 420 0.27 0.50 0.27 100 2 11.9 933 2.8% 33 4.7 16.5 15.7 34 5.8 3.9 12.1
B3 1.22 0.56 0.71 0.56 22 0.4 38 1258 2.4% 31 6.8 10.6 17.1 4.0 6.8 2.8 59
B4 6.46 0.16 041 0.16 100 2.0 13.6 609 3.9% 3.0 34 17.0 13.9 3.6 6.1 3.6 163
Cl 3.27 0.22 0.46 0.22 100 4.0 10.1 261 3.5% 38 1.2 11.2 12.0 4.0 6.6 2.8 10.0
(4 10.67 0.22 0.46 0.22 100 2.0 12.6 1897 1.9% 2.8 11.5 24.1 21.1 3.0 5.1 7.1 24.8
c3 22.78 0.22 0.46 0.22 100 3.0 11.0 2038 1.6% 2.5 13.6 24.6 21.9 3.0 5.0 15.0 52.2
Cc4 21.69 0.31 0.53 0.31 100 4.0 9.0 2816 2.1% 22 21.8 30.8 26.2 2.7 4.5 18.0 51.5
DI 16.01 0.22 0.46 0.22 100 4.0 10.1 1200 3.0% 35 58 15.8 17.2 34 58 12.1 42.5
D2 10.14 0.22 0.46 0.22 100 3.0 11.1 1599 3.5% 3.7 7.1 182 19.4 32 54 7.2 25.3
D3 9.30 0.21 0.45 0.21 100 3.0 11.2 1766 3.4% 3.7 8.0 19.2 20.4 32 53 6.1 22.3
D4 9.36 0.30 0.52 0.30 100 2.0 11.4 1235 2.9% 2.6 8.1 19.5 17.4 33 b 9.4 26.9
D5 0.09 0.90 0.96 0.90 90 1.8 2.7 0 0.0% 0.0 0.0 5.0 10.5 52 8.7 04 0.7
**D6 2.93 0.37 0.54 0.37 50 1.0 7.4 1568 2.7% 33 8.0 15.4 19.0 35 5.8 3.8 9.3
**F] 1.50 0.49 0.66 0.49 30 0.2 6.9 1070 1.7% 2.0 9.1 16.0 16.1 34 5.7 2.5 57
K 1.96 0.12 0.39 0.12 100 1.0 17.7 243 4.1% 3.0 13 19.0 11.9 39 6.5 0.9 5.0
L1 8.89 0.12 0.39 0.12 100 3.0 12.3 771 3.0% 1.7 7.4 19.8 14.8 35 52 3.8 18.1
L 28.35 0.12 0.39 0.12 100 4.0 11.2 1765 2.7% 1.6 17.8 29.0 20.4 3.1 sl 10.4 56.8
M 2.11 0.12 0.39 0.12 90 3.0 11.3 601 3.0% 35 2.9 14.2 13.8 3.6 6.1 0.9 5.0
N 1.47 0.12 0.39 0.12 63 12.0 53 310 0.6% 1.6 32 8.5 12.1 4.4 7.3 0.8 4.2
3.48 0.31 0.53 0.31 52 5.0 49 1151 2.0% 2.1 9.1 13.9 16.7 3.6 6.1 3.9 11.2
Pl 3.72 0.12 0.39 0.12 100 5.0 10.4 722 1.8% 1.3 9.0 19.4 14.6 3.6 6.0 1.6 8.7
P 1.55 0.12 0.39 0.12 56 12.0 4.8 247 0.8% 1.8 2.3 7.1 11.7 4.6 7.8 0.9 4.7
[0) 2.98 0.26 0.49 0.26 100 9.0 7.4 578 2.2% 22 43 11.6 13.8 39 6.5 3.0 9.6
R 0.45 0.31 0.53 0.31 69 3.0 7.3 127 3.9% 2.0 1.1 8.4 1.1 4.4 74 0.6 1.8
* Intensity equations assume a minimum travel time of 5 minutes. Calculated by: GT
** Revised from existing condition basin map Date: 4/9/2025
Checked by: VAS
MS CIVIL, INC.
Prop Early Grading Calcs.xls 4/11/2025




FALCON RESERVE FILING NO. 1

EARLY GRADING PROPOSED CONDITIONS

(Surface Routing Summary)

MS CIVIL, INC.
Prop Early Grading Calcs.xls

Page 1 of 2

From Arca Runoff Coefficient Sunmary OVERLAND PIPE / CHANNEL FLOW Time of Travel (T,) | INTENSITY * | TOTAL FLOWS
DESIGN POINT CONTRIBUTING BASINS cA | CAw Cs | Length | Height | T Length | Slope | Velocity | T, TOTAL Is Lo Qs Quo COMMENTS
) ) (min) ) ) D) (min) (min) i) | i) | (efs) | (efs)
EX-1.1 Basin Al 748 14.29 Basin BI T was used 196 881 2.7% 25 60 255 27 46 49.5 173.3 PROP DUAL 36" RCP CULVERTS
Basin B1 10.06 2214
Partial Basin B4 0.64 147
Total 18.18 37.90
EX-1.2 Basin B2 L14 2,09 Basin B2 Te was used 15.7 34 58 6.3 17.1 PROP 24" RCP CULVERT
Basin B3 0.68 0.87
Total 1.83 296
EX-IN1 Combined Basin C2 and C3 split 741 15.43 Basin C3 Te was used 219 30 50 219 76.5 EX 9' CDOT TYPE 13 COMBINATION INLET
Combined flows split over EX-IN1 and EX-IN2 3.70 771 10.9 38.3 Combined flows split over EX-IN1 and EX-IN2
EX-IN2 Combined Basin C2 and C3 split 741 1543 Basin C3 Te was used 219 3.0 5.0 219 76.5 EX 9' CDOT TYPE 13 COMBINATION INLET
Combined flows split over EX-IN1 and EX-IN2 3.70 771 109 38.3 Combined flows split over EX-IN1 and EX-IN2
Total
EX-CUL Basin C4 6.72 11.43 Basin C4 Te was used 262 27 45 18.0 515 EX 30" CULVERT W/FES
EX-IN3/EX01 Basin D1 352 736 Basin D1 Tc was used 158 34 58 121 50.5 Total Flow within Liberty Street Section
Basin **D6 @ EX-IN3 138 25.2 EX 10'CDOT TYPE R INLET FLOWS SPLIT Q100/side
Total 3.52 8.74 2.6 Q5 Contained within Crown for Basin **D6
EX-IN4 Basin D2 223 4.66 Basin D2 Tc was used 182 32 54 7.2 253 EX 10' CDOT TYPE R INLET
EX-IN5 Basin D3 1.95 421 Basin D3 Tc was used 192 32 53 6.1 223 EX 10' CDOT TYPE R INLET
EX-IN6/EX02 FB EX-IN3/EX01 1.28 2,50 Basin D3 Tc was used 192 32 53 8.9 62.9 Total Flow within Liberty Street Section
FB EX-IN4 0.41 2,66 314 EX 10'CDOT TYPE R INLET Q100/side
FB EX-INS 027 227
Basin D5 0.08 008
Basin **D6 @ EXING 0.79 437 2.5 Q5 Contained within Crown for Basin **D6
Total 2.83 11.88
EX03 FB EX-IN6/EX02 0.74 3.69 Basin **D6 Tc was used 19.0 32 53 6.1 52.3 Total Flow within Libery Street Section
Flow that is contained Basin D4 Street Section Only 0.10 o011 26.2 EX 5' CURBCUT/Q100 SIDE
within Liberty street section Basin **D6 @ Stapleton 1.08 6.04 3.4 Q5 for Basin **D6
Total 191 9.84
EX04 Basin D4 exclude D4 street section 274 475 Basin D3 Te was wsed 192 192 32 | s3 | 117 | 407 EX 24" RCP CULVERT
1/2 DP-EX03 westside minus FB transferred over crown 0.96 2.93
Total 3.70 7.69
1 Basin Al 748 14.29 Basin BI Tc was used 19.6 881 2.7% 25 60 255 2.7 46 555 192.4 POND 1
Basin Bl 10.06 2.14
Basin B2 L14 209
Basin B3 0.68 0.87
Basin B4 1.00 2.68
Total 2037 4207
1.1 K 0.24 0.76 Basin K Tc was Used 119 39 6.5 0.9 5.0 Temporary Sediment Basin #1
Total 024 0.76
2 Basin C1 0.72 1.50 Pipe Run E2 Tc Used 219 1620 2.5% 31 19.5555¢ 414 20 34 65.8 240.7 POND 2
Basin M Lo7 347
Basin N 340 11.06
PRE2 741 13.75
DP1 2037 4207
PRE3 0.00 0.00
Total 32.96 7185
2.1 M 0.25 0.82 Basin M Tc was Used 138 36 6.1 1.6 8.5 Temporary Sediment Basin #2
N 0.18 0.57
Total 043 1.40
3 Basin P 0.18 0.57 Pipe Run E7 Tc was used 192 32 53 41.8 102.1 POND 3
Basin P1 045 s
PRE7 7.84 807
PRES 3.70 7.69
EX 15' CURBCUT PARTIAL CAPTURE OF **DP6 @ 108 150
Total 1324 19.29
3.1 P 019 0.60 Basin **D6 Tc Used 154 35 58 6.0 213 Sediment Basin #3
P1 045 145
**D6 108 158
Total 171 3.64
4.1 L1 1.07 347 Basin L1 Te Used 14.8 3.5 59 3.8 20.6 Temporary Sediment Basin #4

4/11/2025



FALCON RESERVE FILING NO. 1

EARLY GRADING PROPOSED CONDITIONS

(Surface Routing Summary)

From Area Runoff Cocfiicient Summary OVERLAND PIPE / CHANNEL FLOW Time of Travel (T,) | INTENSITY * | TOTAL FLOWS
DESIGN POINT CONTRIBUTING BASINS cA | CAw Cs | Length | Height | T Length | Slope | Velocity | T, TOTAL Is Lo Qs Quo COMMENTS
" 1) (min) ) ) D) (min) (min) Gn/hr) | (in/hr)
Total 107 347 ]
5.1 L 3.40 11.06 Basin L Tc Used 204 3.1 5.1 104 56.8 Temporary Sediment Basin #5
Total 340 11.06 ‘
15 Basin L 3.40 11.06 Basin L Tc was used 204 31 5.1 104 56.8 POND 4
Total 340 11.06
16 Basin Q 108 184 DP3 Te was used 19.17 578 22 16 308 24 a1 37.0 114.7 EX CULVERT
Basin R 045 145
FB FROM EX 15' CURCUT EX03 Q100 Flow EASTSIDE STAPLETON 038 341
FB WESTSIDE OF STAPLETON OVER CROWN 0.00 1.99
DP3 13.24 19.29
Total 15.15 27.98
17 Basin **F1 0.73 0.99 DP2 Te Used 414 1070 1.7% 20 16.0 57.4 15 25 78.7 282.8 EXISTING DUAL 2.5' x 6 RCBC
Basin O 0.00 0.00
DP15 340 11.06
DP2 32.96 71.85
PRE9 15.15 27.98
Total 52.25 111.88

* Intensity equations assume a minimun travel time of 5 minutes,

MS CIVIL, INC.
Prop Early Grading Calcs.xls

Page 2 of 2

Calculated by: GT

Date: 4/1
Checked by: VAS

0/2025

4/11/2025



FALCON RESERVE FILING NO. 1
EARLY GRADING PROPOSED CONDITIONS
(Storm Sewer Routing Summary)

Intensity* Flow
PIPE . Contri{mting‘ Equivalent | Equivalent | Maximum I, oo 0; 010
ipes/Design Points CA; CA 149 T.
PRE1 EX-IN1 3.70 6.88 21.9 3.0 5.0 10.9 34.1
PRE? EX-IN2,PRE1 7.41 13.75 219 3.0 5.0 21.9 68.2
PRE3 EX-CUL 6.72 11.43 26.2 2.7 4.5 18.0 51.5
PREA4 EX-IN3 2.24 1.87 15.8 3.4 5.8 7.7 10.8
PRES EX-IN4 1.83 2.01 18.2 32 5.4 5.9 10.9
PREG6 EX-IN5, PRES 3.51 3.95 19.2 3.2 53 11.1 20.9
PRE7 EX-IN6, PRE4, PRE6 7.84 8.07 19.2 32 5.3 24.7 42.7
PRES EX04 3.70 7.69 19.2 32 5.3 11.7 40.7
PREY9 DP16 15.15 27.98 30.8 2.4 4.1 37.0 114.7
PRE10 DP17 52.25 111.88 57.4 1.5 2.5 78.7 282.8
* Intensity equations assume a minimum travel time of 5 minutes. Calculated by: GT
DP - Design Point FB- Flow By from Design Point Date: 12/17/2024
EX - Existing Design Point IN- Proposed Inlet Checked by: VAS
PR - Pipe Run IN-A(#)- Existing Inlet
MS CIVIL CONSULTANTS, INC Page 1 of 1 4/11/2025




HYDRAULIC CALCULATIONS



Manning Formula Uniform Pipe Flow at Given Slope and Depth

Printable Title
Printable Subtitle
Results
Flow depth, y 3.7170 |ft ~
Flow area, a 14.0505 [fth2 v
Pipe area, a0 15.9045 [fth2 v
Inputs Relative area, a/a0 0.8834 fraction v
Pipe diameter, dg 54 — Wetted perimeter, Py, 10.2645 [ft v
Hydraulic radius, Ry 1.3688 |[ft v
Manning roughness, n 0.013 Top width, T 34120 |ft ~
Pressure slope (possibly ? equal to pipe slope), So| 0.0132 rise/run v ||Velocity, v 16.1894 | ft/sec v
Relative flow depth, y/do 526 % . Velocity head, hy 4.0734 | ft H20
Froude number, F 1.41
Average shear stress (tractive force), tau|1.1280 | psf v
Flow, Q (See notes) 227.4596|cfs v
Full flow, Q0 2259108|cfs v
Ratio to full flow, Q/Q0 1.0069 | fraction v

Notes:

This is the flow and depth inside an infinitely long pipe.

Getting the flow into the pipe may require significantly higher headwater depth. Add at least 1.5 times the velocity head to get the headwater depth or see my 2-minute tutorial for standard culvert

headwater calculations using HY-8.

EXISTING CONDITION MAP
EXISTING DUAL 2.5'x6.0' RCBC
PR1 Q100=455.8 cfs/2=227.9 cfs
PIPE EQUIVALENT AREA FOR
1-2.5'x6.0' RCBS IS 54" RCP

m



Manning Formula Uniform Pipe Flow at Given Slope and Depth

Printable Title
Printable Subtitle
Results
Flow depth, y 2.6100 |ft v
Flow area, a 9.5653 |fth2 v
Pipe area, a0 15.9045 |fth2 v
Inputs Relative area, a/a0 0.6014 | fraction v
Pipe diameter, dg o — Wetted perimeter, P,, 77916 |ft v
Hydraulic radius, Ry, 1.2276 |ft v
Manning_roughness, n 0.013 Top width, T 44420 |ft
Pressure slope (possibly ? equal to pipe slope), So| 0.0132 rise/run + ||Velocity, v 15.0560 | ft/sec v
Relative flow depth, y/d, 58 % . Velocity head, hy 3.5230 |ftH20 v
Froude number, F 1.81
Average shear stress (tractive force), tau(1.0116 psf v
Flow, Q (See notes) 144.0094| cfs v
Full flow, Q0 225.9108| cfs v
Ratio to full flow, Q/Q0 0.6375 | fraction v
Notes:

This is the flow and depth inside an infinitely long pipe.
Getting the flow into the pipe may require significantly higher headwater depth. Add at least 1.5 times the velocity head to get the headwater depth
or see my 2-minute tutorial for standard culvert headwater calculations using HY-8.

PROPOSED CONDITION MAP
EXISTING DUAL 2.5'x6.0' RCBC
PR EX10 Q100=282.8 cfs/2=141.4 (
PIPE EQUIVALENT AREA FOR
1-2.5'x6.0' RCBS IS 54" RCP



DUAL 2.5' X 6' RCBC
Q=282.8 CFS
Q/2=141.4 CFS

INLET HW/D
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8/6/24, 1:33 PM Open Channel Flow Calculator

Select Channel Type: Trapezoid v . . 21 s 22 5"
Aot Ligperhi s Cadie
Velocity(V)8Discharge(Q) v |[Select unit system: Feet(ft) |
Bottom W(b 2.5
Channel slope: |.02 | [ | ||Water depth(y): [0.58 It | fto — I( ) I |
. RightSl :|4 |
Flow velocity|4.44 |ft/s | |[LeftSlope (z1): [4 [|to 1 (H:v)| |t;g1 = \(;?ei (22)
Flow discharge{12.4123 | Input n value[o.025 [ oot
s | nput n value|0. or select n
|| Calculate! | HStatus:|CaIcuIation finished | ||| Reset | ’
Wetted imeter} 7.28
Heﬂme 728 | Flow area|2.8 fitn2 | Top width(T)|7.14 | [ft |
|Speciﬁc energy|0.89 [ |ft | “Froude number]1.25 | ||Flow status|Supercritical flow | |
|Critical depth|0.65 | [ft | HCritical slopel0.0122 |/t | ||Velocity head|0.31 [ [t | ‘

Copyright 2007 (updated) by Dr. Xing Fang (xing.fang@auburn.edu), Department of Civil and Environmental Engineering, Auburn University,
Alabama, USA.

EXISTING GRASS LINED SWALE
EXISTING GRADE SECTION
E1-E1 Q100=12.1 cfs

https://www.eng.auburn.edu/~xzf0001/Handbook/Channels.html



8/6/24, 1:41 PM Open Channel Flow Calculator

Select Channel Type: Trapezoid v . . 21 s 22 5"
Aot Ligperhi s Cadie
Velocity(V)8Discharge(Q) v |[Select unit system: Feet(ft) |
Bottom W(b 3.0
Channel slope: |.015 | [ | ||Water depth(y): [0.57 It | fto — I( ) I |
. RightSl1 1122
Flow velocity]3.3714  |lftls | |[LeftSlope (z1): [22 [|to 1 (H:v)| |t;g1 = \(;?ei (22): | |
Flow discharge]29.8632 | Input n valuel0.025 [ octr
s | nput n value|0. or select n
|| Calculate! | HStatus:|CaIcuIation finished | ||| Reset | ’
Wetted imeter| 28.11
Heﬂme ef2sl | Flow area|8.86 fitn2 | Top width(T)]28.08 | [ft |
|Speciﬁc energy|0.75 [ |ft | “Froude number]1.06 | ||Flow status|Supercritical flow | |
|Critical depth|0.58 | [ft | HCritical slopel0.0133 |/t | ||Velocity head|0.18 [ [t | ‘

Copyright 2007 (updated) by Dr. Xing Fang (xing.fang@auburn.edu), Department of Civil and Environmental Engineering, Auburn University,
Alabama, USA.

EXISTING GRASS LINED SWALE
EXISTING GRADE
SECTION E2-E2 Q100=28.9 cfs

https://www.eng.auburn.edu/~xzf0001/Handbook/Channels.html



8/6/24, 1:49 PM Open Channel Flow Calculator

Select Channel Type: Trapezoid v L - 21 s 22 5"
F[BEIEIHDIE T:'ap‘eztli& ﬁrar@e
Velocity(V)8Discharge(Q) v |[Select unit system: Feet(ft) |
Bottom W(b 6
Channel slope: |.01 | [ | ||Water depth(y): [2.11 It | fto il I( ) I |
. RightSl :|18 |

Flow velocity]6.5509  [Iftls | |[LeftSlope (z1): [7.5 [|to 1 (H:v)| |t;g1 = \(;?ei (22)
Flow discharge[454.792 | Input n valuel0.025 [ oot
o nput n value|0. or select n
|| Calculate! | HStatus:|CaIcuIation finished | ||| Reset | ’
Wetted imeter] 60
Herlme o CUN— Flow area|69.42 fitn2 | Top width(T)]59.81 | [ft |
|Speciﬁc energy|2.78 [ |ft | “Froude number|1.07 | ||Flow status|Supercritical flow | |
|Critical depth|2.18 | [ft | HCritical slope]0.0086 |/t | ||Velocity head|0.67 [ [t | ‘

Copyright 2007 (updated) by Dr. Xing Fang (xing.fang@auburn.edu), Department of Civil and Environmental Engineering, Auburn University,
Alabama, USA.

EXISTING CONDITION
SECTION ES3-E3
Q100=454.4 cfs

https://www.eng.auburn.edu/~xzf0001/Handbook/Channels.html



8/7/24, 10:48 AM Open Channel Flow Calculator

Select Channel Type: Trapezoid v . . 21 s 22 5"
F[BEIEIHDIE T:'ap‘eztli& ﬁrar@e
Velocity(V)8Discharge(Q) v |[Select unit system: Feet(ft) |
Bott idth(b 6
Channel slope: |.01 | [ | ||Water depth(y): [1.6 It | fto — V\In G |
. RightSl :|18 |

Flow velocity]5.5395  [ftls | |[LeftSlope (z1): [7.5 [|to 1 (H:v)| |t;g1 = \(;?ei (22)
Flow discharge]233.9867 | Input n valuel0.025 [ oot
[fars | nput n value|0. or select n
|| Calculate! | HStatus:|CaIcuIation finished | ||| Reset | ’
Wett imeter|46.
Iﬁe—edplenme e4695 | Flow areal42.24 fitn2 | Top width(T)|46.8 | [ft |
|Speciﬁc energy|2.08 [ |ft | “Froude number]1.03 | ||Flow status|Supercritical flow | |
|Critical depth|1.62 | [ft | HCritical slope]0.0094 |/t | ||Velocity head|0.48 [ [t | ‘

Copyright 2007 (updated) by Dr. Xing Fang (xing.fang@auburn.edu), Department of Civil and Environmental Engineering, Auburn University,
Alabama, USA.

PROPOSED CONDITIOI
SECTION E3-E3
Q100=231.2 cfs

https://www.eng.auburn.edu/~xzf0001/Handbook/Channels.html
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PROPOSED AND EXISTING DRAINAGE MAP
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XIST 2=2.5" x 6 RCBC
STORM SEWER (PUB

BASIN SUMMARY
AREA

BASIN | (ACRES) | Qs | Q0
Al 29.50 24.5] 78.6
B1 49.26 31.4(116.0
B2 4.20 3.9 121
B3 1.22 2.8 | 5.9
B4 6.46 3.6 116.3
C1 3.27 2.8 [10.0
C2 10.67 7.1 24.8
C3 22.78 20.8] 59.5
C4 21.69 18.01 51.5
D1 16.01 1211 42.5
D2 10.14 7.2 1 25.3
D3 9.30 6.1122.3
D4 9.36 9.4 ]26.9
D5 0.09 0.4] 0.7
D6 2.05 2.8 7.0
E1 38.23 14.4(78.4
F1 3.13 46 110.2
F2 1.44 2.4 1 5.5

Scale in Feet

DESIGN POINT SUMMARY
DESIGN
POINT | Qs | Qoo BASIN STRUCTURE
1 55.5 |1192.4 A1, B1, B2, B3, B4 EX POND 1
2 45.2 |1134.4 C1, C2, C3, C4 EX POND 2
3 34.8 | 114.4 | D1, D2, D3, D4, D5, D6 EX POND 3
4 60.4 | 231.4 E1, DP1 SOUTHEAST CORNER OF BASIN E1
5 134.2 | 455.8| F1, F2, DP2, DP3, DP4 EX DUAL 2.5 x 6 RCBC
STORM SEWER SUMMARY
CONTRIBUTING
PIPE PIPES /DESIGN
RUN Qs Qio0 |PIPE SIZE POINTS
EX DUAL
1 134.2 455.8 2.5 x 6 DP 5
RCBC
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0 50 100 200
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212 N.Wahsatch Avenue, Ste. 305

/‘; Colorado Springs, CO 80901
? (719) 955-5485
o
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CIVIL CONSULTANTS,INC.

October 22, 2021

El Paso County

Planning and Community Development

2880 International Circle, Suite 110

Colorado Springs, Colorado 80910

RE: Falcon Reserve Filing No.1 - Concept Drainage Analysis

Dear Staff,

This conceptual drainage analysis for Falcon Reserve Filing No.1 has been provided for your review as a
foundation to discuss the following:

» Concepts for major drainage improvement from the site, which may differ from those recommended by
the 2015 Falcon Drainage Basin Planning Study (DPBS) but function to achieve the same goals and
more cost effective for the drainage basin

* Determine if improvements recommended by the DBPS, specially the recommendation to improve the
existing box culvert at Meridian and Stapleton are necessary and if so discuss the cost and impacts

associate with these improvements.

» Discuss the Stapleton — Briargate Corridor Study planned drainage assumptions and improvements and
how they impact the subject site.

* Discuss deficiencies noted by the DBPS that are adjacent to the subject site and confirm that they are/ or
are not the responsibility of the developer.

* Determine what drainage improvements associated with development is reimbursable to the developer.

Once your staff has had time to evaluate the analysis and recommendation for concept drainage improvements
we would appreciate a chance to meet with your team to discuss the aforementioned discussion items.

Please let us know when you are available.

Respectfully,

Darin L. Moffett, P.E.
For and on behalf of M&S Civil Consultants, Inc.
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