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ENGINEER’S STATEMENT

This report and plan for the drainage design of Lot 1, Block 1 Myron Stratton Home Subdivision No. 1 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 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.

SIGNATURE (Affix Seal):

   Colorado P.E. No.: 59054 Date

DEVELOPER’S STATEMENT:

The Myron Stratton Home hereby certifies that the drainage facilities for Lot 1, Block 1 Myron Stratton
Home Subdivision No. 1 shall be constructed according to the design presented in this report. I
understand that (agency) does not and will not assume liability for the drainage facilities designed and/or
certified by my engineer and that the City of Colorado Springs reviews drainage plans pursuant to section
7.7.906 of the City Code; but cannot, on behalf of Lot 1, Block 1 The Myron Stratton Home Filing No. 1
guarantee that final drainage design review will absolve The Myron Stratton Home and/or their
successors and/or assigns of future liability for improper design. I further understand that approval of the
final plat does not imply approval of my engineer’s drainage design.

_________________________
Name of Developer

_________________________
Authorized Signature         Date

_________________________
Printed Name

_________________________
Title

_________________________
Address:

6/26/20236/28/2023



CITY OF COLORADO SPRINGS STATEMENT:

Filed in accordance with Section 7.7.906 of the Code of the City of Colorado Springs, 2001, as amended.

_________________________
For City Engineer              Date

Conditions:

2023/07/13
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INTRODUCTION

PURPOSE AND SCOPE OF STUDY

The purpose of this report is to outline the Master Development Drainage Plan (the “MDDP”) for The Myron

Stratton Home located on one parcel at 2525 Highway 115 (the “Site”), City of Colorado Springs, Colorado

(the “City”). This document also serves as the Final Drainage Report (the “FDR”) for Phase 1 of the MDDP

(“Phase 1”). Subsequent phases shown in the MDDP will be submitted as Final Drainage Reports at later

dates.

The MDDP will evaluate the conceptual stormwater drainage plan for the southwest portion of Lot 1, Block

1 Myron Stratton Subdivision No. 1 (the “Subdivision”). The FDR will identify and analyze the existing and

proposed drainage patterns and runoff quantities for Phase 1. The Project will be processed through the

City of Colorado Springs.

GENERAL PROJECT DESCRIPTION

The proposed improvements for the MDDP will occur in 4 phases as outlined below:

·  Phase 1: Construction of a residential building consisting of approximately 72 units, parking, and

drive aisles. No storm infrastructure is being proposed with Phase 1.

·  Phase 2: Construction of a residential building consisting of approximately 156-196 units.

·  Phase 3: Construction of a residential building consisting of approximately 40-50 units.

·  Phase 4: Construction of a central park amenity area.

The MDDP Concept Plan can be found in Appendix A.

The Site is 104.6 acres and is located in the Stratton and Southwest Area drainage basins. The Site is not

located in a Streamside Zone.

A vicinity map is provided below.

NTS



MDDP PROJECT LOCATION

Northwest of the Site is Southgate Rd. North and east of the Site is the remaining portion of the Subdivision.

South of the Site is Loup-Miller Filing #1 (Planned Unit Development) and Cheyenne Hills Filing #2 (Planned

Business Center). West of the Site is Colorado State Highway 115 (“Highway 115”).

The Site is currently partially developed with existing collector roads and private storm infrastructure. The

portions of the Site that are undeveloped consist of natural vegetation.

FDR PROJECT LOCATION – PHASE 1

Phase 1 is located in the southwest portion of the Subdivision with South Dr. bordering to the west and

Loup-Miller Filing #1 to the south. The Phase 1 watershed is approximately 3.97 acres with an anticipated

total disturbance of 3.66 acres and is currently undeveloped consisting of natural vegetation.

PROJECT CHARACTERISITICS

EXISTING SITE DESCRIPTION

SOILS CONDITIONS

NRCS soil data is available for this Site and the soils map is provided in Appendix C. The soils onsite are

generally Hydrologic Soil Group B.

FLOODPLAIN STATEMENT

The FEMA Flood Insurance Rate Map (FIRM) Panel 08041C0737G effective December 7, 2018,

indicates that the Site is located in Zone X, outside of the 500-year floodplain, and that no portion of the

Site is located within the 100-year floodplain. This panel is provided in Appendix D.

EROSION CONTROL PLANS

Erosion Control Plans will be submitted as a separate, standalone document to ProjectDox.

EXISTING DRAINAGE CONDITIONS

This Site was previously studied in the “Final Drainage Report for Myron Stratton Home-South Drive, Lot
1, Block 1, Myron Stratton Sub. Filing No. 1” by JPS Engineering, dated August 8, 2017 (“JPS FDR”). The
JPS FDR defined the Myron Stratton Home Subdivision Filing No. 1 as nine sub-basins, (A, B1-B4, C1-
C2, D, and OB1). Per this MDDP Site area, these basins were maintained or redefined based on current
existing conditions. A basin comparison table between the two reports is provided below.

Table 1: Basin Comparison Summary
JPS FDR Proposed Sub-

basins
Existing Sub-basins defined in

this Report

C1 C1
C2 Portion of EX-S

B1 & B2 EX-1
Portion of B4 EX-N

B3 B3
A Not included in Site area
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D Not included in Site area
OB1 OB1

Not defined in this report OS

The Site is located in the Stratton and Southwest Area drainage basins and generally slopes northeast at
approximately 2.5-6.0%.

The Site has been divided into seven existing sub-basins. Descriptions for each sub-basin are provided
below. The existing drainage map for this MDDP/FDR and the proposed drainage map for the JPS FDR
can be found in Appendix H and Appendix G, respectively.

EXISTING SUB-BASIN DESCRIPTIONS

Sub-basin C1:
Sub-basin C1 is 2.13 acres and consists of the southwest portion of the Site. The runoff from this sub-

basin surface flows to the southeast to an existing private 24” RCP culvert beneath South Dr. (Design

Point C1), which discharges onto sub-basin EX-S. The 5-year and 100-year storm event runoffs are 1.02

cfs and 5.27 cfs, respectively. The runoff within this sub-basin ultimately discharges into Stratton Creek

tributary along the southern edge of the Site. An existing public 18” CMP is located on the west side of

the sub-basin, but the storm sewer flows east to west towards Hwy 115 based on site observations. It is

assumed this culvert does not affect onsite flows.

Sub-basin EX-1:
Sub-basin EX-1 is 12.01 acres and consists of the west portion of the Site. The runoff from this sub-basin

surface flows to the northeast to existing roadside swale ES1 and southeast to existing roadside swale

ES2 to an existing private detention pond (Design Point EX-1). The 5-year and 100-year storm event

runoffs are 5.42 cfs and 27.18 cfs, respectively. The runoff within this sub-basin ultimately discharges to

existing private detention pond B along the western edge of the Subdivision. Offsite runoff enters this sub-

basin via an existing public 24” CMP culvert underneath Highway 115. This culvert is the outfall to an

existing detention pond within Broadmoor Mesa Townhomes Filing #3 west of Highway 115. The JPS

FDR identifies this existing detention pond west of Highway 115 to have a design discharge rate of 498

cfs for the 100-year storm event.

Sub-basin OS:
Sub-basin OS is a 0.24-acre offsite sub-basin west of the Site and east of Highway 115. The runoff from
this sub-basin surface flows east onto sub-basin EX-1 to an existing private detention pond (Design Point
EX-1). The 5-year and 100-year storm event runoffs are 0.10 cfs and 0.73 cfs, respectively. The runoff
within this sub-basin ultimately discharges to existing private detention pond B along the western edge of
the Subdivision.

Sub-basin EX-S:
Sub-basin EX-S is 2.20 acres and consists of the southeast portion of the Site. The runoff from this sub-
basin surface flows to the southeast to existing swale ES7 that runs along the southern boundary of the
Site (Design Point EX-S). The 5-year and 100-year storm event runoffs are 0.95 cfs and 5.22 cfs,
respectively. Flows from sub-basin C1 via the existing private 24” RCP culvert underneath South Dr.
discharge onto this sub-basin. The runoff within this sub-basin ultimately discharges into the Stratton
Creek tributary along the southern edge of the Site.

Sub-basin EX-N:
Sub-basin EX-N is 1.03 acres and is along the eastern edge of the Site. The runoff from this sub-basin
surface flows northeast to Design Point EX-N. The 5-year and 100-year storm event runoffs are 0.47 cfs
and 2.52 cfs, respectively. The runoff from this sub-basin ultimately discharges to existing private
detention pond B along the western edge of the Subdivision.



Sub-basin B3:
Sub-basin B3 is 7.13 acres and consists of the western portion of the Site. The runoff from this sub-basin
surface flows northeast to existing roadside swales ES3, ES4, and ES5 to an existing rain garden (Design
Point B3). The 5-year and 100-year storm event runoffs are 6.99 cfs and 23.36 cfs, respectively. The
runoff from this sub-basin ultimately discharges to existing private detention pond B along the western
edge of the Subdivision.

DRAINAGE DESIGN CRITERIA

The Project follows the City of Colorado Springs Storm Drainage Criteria Manual, Volumes 1 and 2 (the

“Criteria”) and the Mile High Flood District Urban Storm Drainage Criteria Manual Volumes 1, 2, and 3

(the “Manual”).

HYDROLOGIC CRITERIA

Chapter 6 of the Criteria was referenced for all hydrologic calculations. Per Section 1.1, the 5-year and

100-year design storm events were used to determine runoff values. Per Section 1.4, the rational method

was used to estimate design flows in the existing and proposed conditions. Composite runoff coefficients

and impervious values were calculated using Table 6-6. The conveyance coefficients from Table 6-7 were

used to calculate the time of concentration. Rainfall intensity was calculated using Figure 6-5.

The Final Drainage Reports for Phases 2-4 of this MDDP will adhere to the drainage design criteria

outlined in the Criteria and the Manual current at the time of submittal.

Hydrologic calculations and the relevant tables and figures from the Criteria can be found in Appendix E.

HYDRAULIC CRITERIA

There are no proposed storm pipes or inlets with Phase 1. In conformance with the Criteria and the

Manual, the proposed swale in Phase 1 has been analyzed using FlowMaster. Calculations are provided

in Appendix F. The Final Drainage Reports for Phases 2-4 of this MDDP will adhere to the drainage

design criteria outlined in the Criteria and the Manual current at the time of the submittal.

MASTER DEVELOPMENT DRAINAGE PLAN

PROPOSED DEVELOPMENT

This MDDP covers development within the southwest portion of the Subdivision. Phase 1 development is

addressed in the FDR section of this report. Final Drainage Reports for Phase 2-4 addressing future

development will be submitted as separate, standalone documents in the future and will be in

conformance with design criteria current at the time of submittal and verify downstream capacities of

existing storm infrastructure. This MDDP evaluates the water quality treatment and detention

requirements for Phases 2-4. The Four Step Process for Phases 2-4 will be evaluated in future FDRs.

Per the JPS FDR, the future development of the Site was defined as eight main sub-basins, (A, B1-B4,

C1-C2, and D). Per this MDDP Site area, these basins were maintained or redefined based on the

proposed conditions. A basin comparison table between the two reports is provided below.
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Table 2: Basin Comparison Summary
JPS FDR Proposed Sub-

basins
Proposed Sub-basins defined in

this Report

C1 PA2-a
C2 Portion of PA1
B1 PA2-b and portion of OS-2
B2 Portion of OS-2
B3 PA3 and portions of PA1, PA4 and

OS-3
B4 Small portions of PA1 and PA4
A Not included in Site area
D Not included in Site area

Not defined in this report OS-1

Sub-Basin PA4:
Sub-basin PA4 is 2.07 acres and consists of a proposed Phase 4 future park/amenity area. The current

area consists of native grasses that will be designed into the future park/amenity area at a later date. The

park/amenity area will consist of turfed grass, walkways, pavilions, benches, native grass, shrubs, and

trees. The runoff from this basin surface flows to the existing parking area to the northeast (Design Point

PA4). The 5-year and 100-year storm event runoffs are 1.42 cfs and 5.65 cfs, respectively. The runoff

within this sub-basin ultimately discharges to the existing private detention pond B along the eastern edge

of the Subdivision. A portio of this MDDP sub-basin will act as a receiving pervious area (RPA) for the

FDR - Phase 1 development and the imperviousness will not change during any phase of this MDDP.

Sub-Basin PA3:

Sub-basin PA3 is 2.13 acres located north of Sub-Basin PA4 and consists of a proposed Phase 3 future

residential development with an 85% imperviousness value. The runoff from this basin surface flows into

OS-3 to the northeast (Design Point PA3). The 5-year and 100-year storm event runoffs are 8.29 cfs and

15.55 cfs, respectively. The runoff within this sub-basin is routed to an existing private rain garden before

it ultimately discharges to the existing private detention pond B along the eastern edge of the Subdivision.

Sub-Basin PA2-a:

Sub-basin PA2-a is 2.16 acres located west of the Site and consists of an assumed future residential

development with an 85% imperviousness value. The runoff from this basin surface flows into PA1

(Phase 1) to the east (Design Point PA2-a). The 5-year and 100-year storm event runoffs are 8.17 cfs

and 15.42 cfs, respectively. The runoff within this sub-basin ultimately discharges into Stratton Creek

tributary along the southeastern edge of Phase 1.

Sub-basin PA2-b

Sub-basin PA2 is 5.69 acres located west of the Site and consists of a proposed Phase 2 future

residential development with an 85% imperviousness value. The runoff from this basin surface flows into

OS-2 to the northeast (Design Point PA2). The 5-year and 100-year storm event runoffs are 19.27 cfs and

36.36 cfs, respectively. The runoff within this sub-basin is routed to the existing Private Detention Pond A

before it ultimately discharges to the existing private detention pond B along the eastern edge of the

Subdivision.

Sub-Basin PA1:

Sub-basin PA1 is 3.97 acres and is the Phase 1 area associated with the FDR portion of this report. The

cumulative 5-year and 100-year storm event runoffs are 11.35 cfs and 23.66 cfs, respectively. The runoff

within this sub-basin ultimately discharges to the existing private detention pond B along the eastern edge



of the Subdivision. Refer to the Proposed Sub-Basin Descriptions under the Final Drainage Report –

Phase 1 section of this report for the FDR sub-basins defined within the MDDP sub-basin, PA1.

Sub-Basin OS-1:

Sub-basin OS-1 is 0.24 acres located west of PA2 and east of Highway 115. The runoff from this basin

surface flows to the northeast into sub-basin PA2 (Design Point OS-1). The 5-year and 100-year storm

event runoffs are 0.10 cfs and 0.73 cfs, respectively. The runoff within sub-basin this sub-basin is routed

to the existing Private Detention Pond A before ultimately discharges to the existing private detention

pond B along the eastern edge of the Subdivision.

Sub-Basin OS-2:

Sub-basin OS-2 is 6.18 acres located north of PA2 and south of Golden Pass Heights and Golden Ridge

Grove. The runoff from this basin surface flows southeast to the existing private detention pond A (Design

Point OS-2). The 5-year and 100-year storm event runoffs are 3.52 cfs and 15.71 cfs, respectively. The

runoff within sub-basin is routed to the existing Private Detention Pond A, outfalls from the pond through

an existing 36” RCP culvert into Stratton Creek and ultimately discharges to the existing private detention

pond B along the eastern edge of the Subdivision.

Sub-Basin OS-3:

Sub-basin OS-3 is 0.24 acres located northeast of PA3 and south of Stratton Creek. The runoff from this

basin surface flows north to the existing private rain garden (Design Point OS-3) before discharging into

Stratton Creek. The 5-year and 100-year storm event runoffs are 3.27 cfs and 8.75 cfs, respectively. The

runoff within this sub-basin is routed to an existing private rain garden before ultimately discharges to the

existing private detention pond B along the eastern edge of the Subdivision.

FINAL DRAINAGE REPORT – PHASE 1

PROPOSED DRAINAGE CONDITIONS

The Site has been divided into twelve proposed sub-basins. Descriptions for each sub-basin are provided
below. The proposed drainage map for this MDDP/FDR can be found in Appendix H.

PROPOSED SUB-BASIN DESCRIPTIONS

Sub-basin P1:
Sub-basin P1 is 0.80 acres and consists of the landscaped south portion of Phase 1. Runoff from the

MDDP sub-basin PA2-a discharges into P1 via an existing private 24” CMP culvert underneath South

Drive. The discharge from PA2-a is combined with P1 flows which generally surface flow to the proposed

swale running along the from west to east towards an existing swale southeast of Phase 1 (Design Point

P1). The 5-year and 100-year storm event runoffs are 0.39 cfs and 2.22 cfs, respectively. The runoff

within this sub-basin ultimately discharges into Stratton Creek tributary along the southeastern edge of

Phase 1.

Sub-basin P2:
Sub-basin P2 is 0.60 acres located west of the proposed building and consists of a private drive, parking

bays, sidewalks, and landscaping. The runoff from this sub-basin surface flows through the proposed

parking lot south into sub-basin P1 (Design Point P2) via flush curb. The 5-year and 100-year storm event

runoffs are 1.57 cfs and 3.40 cfs, respectively. The runoff within this sub-basin flows through the

proposed swale within sub-basin P1 before it ultimately discharges into Stratton Creek tributary along the

southern edge of Phase 1.
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Sub-basin P3:
Sub-basin P3 is 0.98 acres located north of the proposed building and consists a private drive, sidewalks,
and landscaping. The runoff from this sub-basin surface flows from the Phase 1 northwestern entrance
through the northern drive into the landscaping northeast of the site within the MDDP sub-basin PA4
(Design Point P3). The 5-year and 100-year storm event runoffs are 3.24 cfs and 6.52 cfs, respectively.
The runoff within this sub-basin ultimately discharges to existing private detention pond B along the
eastern edge of the Subdivision.

Sub-basin P4:
Sub-basin P4 is 0.31 acres and consists of the proposed courtyard south of the proposed building. The
runoff from this sub-basin is routed via storm sewer and overland flow south into sub-basin P1 (Design
Point P4) . The 5-year and 100-year storm event runoffs are 0.77 cfs and 1.63 cfs, respectively. The
runoff within this sub-basin flows through the proposed swale within sub-basin P1 before it ultimately
discharges into Stratton Creek tributary along the southern edge of Phase 1.

Sub-basin P5:
Sub-basin P5 is 0.25 acres located east of the proposed building and consists of a private drive, parking
bays, sidewalks, and landscaping. The runoff from this sub-basin surface flows through the proposed
parking lot southeast into sub-basin P1 (Design Point P5). The 5-year and 100-year storm event runoffs
are 1.07 cfs and 1.97 cfs, respectively. The runoff from this sub-basin ultimately discharges to existing
private detention pond B along the eastern edge of the Subdivision. The runoff within this sub-basin
overland flows through sub-basin P1 into the existing swale along the southern edge of Phase 1 before it
ultimately discharges into Stratton Creek tributary.

Sub-basin P6:
Sub-basin P6 is 0.06 acres located on the northeastern edge of Phase 1 and consists of retaining walls
and landscaping. The runoff from this sub-basin surface flows east (Design Point P6) through
landscaping towards an existing gravel drive. The 5-year and 100-year storm event runoffs are 0.02 cfs
and 0.16 cfs, respectively. The runoff within this sub-basin ultimately discharges to existing private
detention pond B along the eastern edge of the Subdivision.

Sub-basin P7:
Sub-basin P7 is 0.17 acres located on the western edge of Phase 1 and consists of the existing private
road, South Drive. The runoff from this sub-basin generally surface flows east into subbasin P1 (Design
Point P7). The 5-year and 100-year storm event runoffs are 1.01 cfs and 1.96 cfs, respectively. The runoff
within this sub-basin flows through the proposed swale within sub-basin P1 before it ultimately discharges
into Stratton Creek tributary along the southern edge of Phase 1.

Sub-basin R1:

Sub-basin R1 is 0.14 acres and consists of the the western portion of the proposed building. The runoff
from this sub-basin discharges from roof drains into landscaping and surface flows west into sub-basin P2
(Design Point R1). The 5-year and 100-year storm event runoffs are 0.53 cfs and 0.98 cfs, respectively.
The runoff within this sub-basin flows through the proposed swale within sub-basin P1 before it ultimately
discharges into Stratton Creek tributary along the southern edge of Phase 1.

Sub-basin R2:

Sub-basin R2 is 0.15 acres and consists of the the north portion of the proposed building. The runoff from

this sub-basin discharges from roof drains into the northern driveway within P3 (Design Point R2). The 5-

year and 100-year storm event runoffs are 0.56 cfs and 1.05 cfs, respectively. The runoff within this sub-

basin ultimately discharges to existing private detention pond B along the western edge of the

Subdivision.

Sub-basin R3:

Sub-basin R3 is 0.09 acres and consists of the the northeast portion of the proposed building. The runoff
from this sub-basin connects from roof drains to storm chases discharging into the western parking lot



within sub-basins P5 (Design Point R3). The 5-year and 100-year storm event runoffs are 0.33 cfs and
0.61 cfs, respectively. The runoff within this sub-basin ultimately discharges to existing private detention
pond B along the western edge of the Subdivision.

Sub-basin R4:

Sub-basin R4 is 0.05 acres and consists of the the southeast portion of the proposed building. The runoff
from this sub-basin connects from roof drains to storm chases discharging into the southern landscaping
area within sub-basin P1 (Design Point R4). The 5-year and 100-year storm event runoffs are 0.19 cfs
and 0.35 cfs, respectively. The runoff within this sub-basin flows through the proposed swale within sub-
basin P1 before it ultimately discharges into Stratton Creek tributary along the southern edge of Phase 1.

Sub-basin R5:

Sub-basin R5 is 0.26 acres and consists of the portion of the proposed building adjacent to the courtyard.
The runoff from this sub-basin connects to roof drains discharging into the southern landscaping area
within sub-basin P1 (Design Point R5). The 5-year and 100-year storm event runoffs are 1.00 cfs and
1.85 cfs, respectively. The runoff within this sub-basin flows through the proposed swale within sub-basin
P1 before it ultimately discharges into Stratton Creek tributary along the southern edge of Phase 1.

PROPOSED HYDRAULICS

INLETS

There are no proposed inlets for Phase 1.

STORM PIPES

There are no proposed storm pipes for Phase 1.

SWALES

Proposed swale capacity was analyzed using FlowMaster. During a 100-year storm event, the proposed

swale will hold approximately 29.38 cfs; a combination of onsite runoff from the Phase 1 development and

anticipated offsite runoff from Phase 2 development in sub-basin PA2-a. In order to maintain flow velocity

below 5 ft/sec, longitudinal slopes will not exceed 7.2%. Swale capacity calculations can be found in

Appendix F.

FOUR-STEP PROCESS

Step 1: Runoff Reduction

The proposed development for Phase 1 routes runoff through Planned Infiltration Areas (PIAs)

on all sides of the proposed development to promote infiltration. Version 3.07 of the Mile High Flood

District’s (MHFD) UD-BMP spreadsheet for Phase 1 is included in Appendix E. Runoff reduction

spreadsheets for Phases 2-4 will be included with their respective FDR. The runoff reduction

exhibit is included in Appendix H.

The exhibit shows that a portion of the Site flows north to proposed flush curb. Runoff sheet flows over a

grass buffer into the future Phase 4 amenity area. This grass buffer area will remain pervious in all future

developments of this area. Approximately 0.40 acres (17,440 square feet) of the northern grass buffer for

Phase 1 overlaps with the planned central park amenity in Phase 4. This area will not be disturbed with

Phase 1 development, and therefore is not accounted for in the total area of disturbance for this FDR.
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Any future development proposed with Phase 4 will maintain the use of this space as a PIA to ensure the

reduction in WQCV for Phase 1 is not affected by future development in this Subdivision. If impervious

areas are proposed with the Phase 4 development in the PIA section, additional calculations will be

completed to show compliance with the four-step process as stepped out in this MDDP/FDR.

To the west of the proposed building, runoff from an existing sidewalk sheet flows east to the receiving

PIA located west of the proposed building.

To the east of the proposed building, runoff sheet flows east to proposed flush curb. Roof drains in basin

R3 are directed to adjacent pervious area east of the proposed building and sheet flows north.

The remainder of the Site flows south to curb and gutter with flush curb along the southern edge of both

proposed parking lots and the eastern edge of the southeastern proposed parking lot. Roof drains are

directed to level spreaders in the southern PIA. Runoff flows across a grass buffer and then into a

pervious swale. The swale directs flows to an existing swale at the southeast corner of the project.

The calculations show that the total disturbed area (3.66 acres; 159,437 square feet) is accounted for in

the calculations. The results of the calculations show that 89% of the water quality control volume

(WQCV) is infiltrated through runoff reduction. Therefore, the Step 1 Criteria to reduce the WQCV by at

least 10% is being met and the installation of storm pipe networks is not needed to direct onsite runoff to

existing downstream storm infrastructure.

Step 2: Treat and Slowly Release the WQCV

Storm infrastructure is not being proposed with Phase 1. Phase 1 has a proposed percent impervious

value of 48%. The UD-BMP spreadsheet in Appendix E shows the PIAs will infiltrate 89% of  the WQCV.

Therefore, per the City’s MS4 Permit, Step 2 requirements are met as at least 75% of the WQCV is being

infiltrated.

Step 3: Stabilize Stream Channels

The Site is located more than 500 feet away from any major drainageways so channel stabilization will

not be provided with the Phase 1 development.

All new and re-development projects are required to construct or participate in the funding of channel

stabilization measures. Drainage basin fees paid, at the time of platting, go towards channel stabilization

within the drainage basin.

Step 4: Implement Source Controls

The Site does not require “Covering of Storage/Handling Areas” or “Spill Containment and Control”

(specialized control measures) in the final constructed condition. There is no proposed material storage or

other stie operations that would introduce contaminants to the City’s MS4 that would require site specific

control or source control measures for the proposed project.



DETENTION

Detention

Detention for sub-basins P3, P5, R2, and approximately 0.1 acres of P7 is being provided by existing

private detention pond B on the eastern edge of the Subdivision. Sub-basins P1, P2, P4, P6, R1, and R3-

R5 will continue to flow offsite via the proposed swale, same as in the existing condition.

The JPS FDR states the detention pond was sized assuming a runoff coefficient of 0.95 for the Phase 1

area, indicating 95% imperviousness. As Phase 1 is proposed at 58%, the developments lower

imperviousness will generate less flows than assumed in the JPS FDR. Thus, the existing private

detention pond B with the volume of 28.9 acre-feet, is sufficient for the proposed development in Phase 1.

FEES DEVELOPMENT

DRAINAGE AND BRIDGE FEES

The Site is located in the Stratton and Southwest Area drainage basins. The Site was previously platted

and drainage and bridge fees have already been paid.

CONSTRUCTION COST OPINION

No storm infrastructure is being proposed with Phase 1, so no cost estimate is required.

CONCLUSION

The drainage design presented within this report for The Myron Stratton Home conforms to the City of

Colorado Springs Storm Drainage Criteria Manual, Volumes 1 and 2 and the Mile High Flood District

Manual. Furthermore, runoff will not adversely affect the downstream and surrounding developments.

This report and its findings are in general conformance with all previously approved reports and/or studies

that include this Site.
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Figure 1. Vicinity Map
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Preface

Soil surveys contain information that affects land use planning in survey areas.
They highlight soil limitations that affect various land uses and provide information
about the properties of the soils in the survey areas. Soil surveys are designed for
many different users, including farmers, ranchers, foresters, agronomists, urban
planners, community officials, engineers, developers, builders, and home buyers.
Also, conservationists, teachers, students, and specialists in recreation, waste
disposal, and pollution control can use the surveys to help them understand,
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil
properties that are used in making various land use or land treatment decisions.
The information is intended to help the land users identify and reduce the effects of
soil limitations on various land uses. The landowner or user is responsible for
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as
septic tank absorption fields. A high water table makes a soil poorly suited to
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States
Department of Agriculture and other Federal agencies, State agencies including the
Agricultural Experiment Stations, and local agencies. The Natural Resources
Conservation Service (NRCS) has leadership for the Federal part of the National
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political beliefs, reprisal, or because all or a
part of an individual's income is derived from any public assistance program. (Not
all prohibited bases apply to all programs.) Persons with disabilities who require

2
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alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.
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Soil Map

The soil map section includes the soil map for the defined area of interest, a list of
soil map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)

Area of Interest (AOI)

Soils

Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features

Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features

Streams and Canals

Transportation

Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background

Aerial Photography

The soil surveys that comprise your AOI were mapped at
1:24,000.

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

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

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

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

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

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

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 20, Sep 2, 2022

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

Date(s) aerial images were photographed: Aug 19, 2018—Sep
23, 2018

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

Custom Soil Resource Report
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

12 Bresser sandy loam, cool, 3 to
5 percent slopes

16.1 91.0%

82 Schamber-Razor complex, 8 to
50 percent slopes

1.6 9.0%

Totals for Area of Interest 17.7 100.0%

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions, along
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is named and some minor
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the pattern was so complex that it
was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,

Custom Soil Resource Report
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onsite investigation is needed to define and locate the soils and miscellaneous
areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soil phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered
practical or necessary to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion
of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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El Paso County Area, Colorado

12—Bresser sandy loam, cool, 3 to 5 percent slopes

Map Unit Setting

National map unit symbol: 2tlpd
Elevation: 6,300 to 6,800 feet
Mean annual precipitation: 13 to 19 inches
Mean annual air temperature: 46 to 50 degrees F
Frost-free period: 125 to 140 days
Farmland classification: Prime farmland if irrigated and the product of I (soil

erodibility) x C (climate factor) does not exceed 60

Map Unit Composition

Bresser, cool, and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Bresser, Cool

Setting

Landform: Interfluves
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Tertiary aged alluvium derived from arkose

Typical profile

Ap - 0 to 5 inches: sandy loam
Bt1 - 5 to 8 inches: sandy loam
Bt2 - 8 to 27 inches: sandy clay loam
Bt3 - 27 to 36 inches: sandy loam
C - 36 to 80 inches: loamy coarse sand

Properties and qualities

Slope: 3 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.60 to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 5 percent
Maximum salinity: Nonsaline to very slightly saline (0.1 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 5.4 inches)

Interpretive groups

Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 4s
Hydrologic Soil Group: B
Ecological site: R049XB210CO - Sandy Foothill
Hydric soil rating: No

Custom Soil Resource Report
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Minor Components

Truckton

Percent of map unit: 10 percent
Landform: Interfluves
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R049XB210CO - Sandy Foothill
Hydric soil rating: No

Yoder

Percent of map unit: 5 percent
Landform: Alluvial fans
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R049XY214CO - Gravelly Foothill
Hydric soil rating: No

82—Schamber-Razor complex, 8 to 50 percent slopes

Map Unit Setting

National map unit symbol: 369y
Elevation: 5,500 to 6,500 feet
Mean annual precipitation: 12 to 14 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 135 to 170 days
Farmland classification: Not prime farmland

Map Unit Composition

Schamber and similar soils: 55 percent
Razor and similar soils: 43 percent
Minor components: 2 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Schamber

Setting

Landform: Breaks
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from granite and/or colluvium derived from

granite and/or eolian deposits derived from granite

Typical profile

A - 0 to 5 inches: gravelly loam
AC - 5 to 15 inches: very gravelly loam
C - 15 to 60 inches: very gravelly sand

Custom Soil Resource Report
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Properties and qualities

Slope: 8 to 50 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 3.0 inches)

Interpretive groups

Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: A
Ecological site: R069XY064CO - Gravel Breaks
Hydric soil rating: No

Description of Razor

Setting

Landform: Breaks
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Clayey slope alluvium over residuum weathered from shale

Typical profile

A - 0 to 3 inches: clay loam
Bw - 3 to 9 inches: clay loam
Bk - 9 to 31 inches: clay
Cr - 31 to 35 inches: weathered bedrock

Properties and qualities

Slope: 8 to 15 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Gypsum, maximum content: 5 percent
Maximum salinity: Moderately saline to strongly saline (8.0 to 16.0 mmhos/cm)
Sodium adsorption ratio, maximum: 15.0
Available water supply, 0 to 60 inches: Low (about 5.5 inches)

Interpretive groups

Land capability classification (irrigated): 6e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: D
Ecological site: R069XY047CO - Alkaline Plains

Custom Soil Resource Report
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Other vegetative classification: ALKALINE PLAINS (069AY047CO)
Hydric soil rating: No

Minor Components

Other soils

Percent of map unit: 1 percent
Hydric soil rating: No

Pleasant

Percent of map unit: 1 percent
Landform: Depressions
Hydric soil rating: Yes

Custom Soil Resource Report
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Soil Information for All Uses

Soil Properties and Qualities

The Soil Properties and Qualities section includes various soil properties and
qualities displayed as thematic maps with a summary table for the soil map units in
the selected area of interest. A single value or rating for each map unit is generated
by aggregating the interpretive ratings of individual map unit components. This
aggregation process is defined for each property or quality.

Soil Qualities and Features

Soil qualities are behavior and performance attributes that are not directly
measured, but are inferred from observations of dynamic conditions and from soil
properties. Example soil qualities include natural drainage, and frost action. Soil
features are attributes that are not directly part of the soil. Example soil features
include slope and depth to restrictive layer. These features can greatly impact the
use and management of the soil.

Hydrologic Soil Group

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

14



Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer at
or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.

Custom Soil Resource Report
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Map—Hydrologic Soil Group
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The soil surveys that comprise your AOI were mapped at
1:24,000.

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

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

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

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

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
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accurate calculations of distance or area are required.

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

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 20, Sep 2, 2022

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

Date(s) aerial images were photographed: Aug 19, 2018—Sep
23, 2018

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

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

12 Bresser sandy loam, 
cool, 3 to 5 percent
slopes

B 16.1 91.0%

82 Schamber-Razor
complex, 8 to 50
percent slopes

A 1.6 9.0%

Totals for Area of Interest 17.7  100.0%

Rating Options—Hydrologic Soil Group

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

Tie-break Rule: Higher

Custom Soil Resource Report
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Table 6-6.  Runoff Coefficients for Rational Method
(Source:  UDFCD 2001)

Land Use or Surface

Characteristics

Percent

Impervious 

Runoff Coefficients

2-year 5-year 10-year 25-year 50-year 100-year

HSG A&B HSG C&D HSG A&B HSG C&D HSG A&B HSG C&D HSG A&B HSG C&D HSG A&B HSG C&D HSG A&B HSG C&D

Business            
Commercial Areas 95 0.79 0.80 0.81 0.82 0.83 0.84 0.85 0.87 0.87 0.88 0.88 0.89

Neighborhood Areas 70 0.45 0.49 0.49 0.53 0.53 0.57 0.58 0.62 0.60 0.65 0.62 0.68

           
Residential            

1/8 Acre or less 65 0.41 0.45 0.45 0.49 0.49 0.54 0.54 0.59 0.57 0.62 0.59 0.65

1/4 Acre 40 0.23 0.28 0.30 0.35 0.36 0.42 0.42 0.50 0.46 0.54 0.50 0.58

1/3 Acre 30 0.18 0.22 0.25 0.30 0.32 0.38 0.39 0.47 0.43 0.52 0.47 0.57

1/2 Acre 25 0.15 0.20 0.22 0.28 0.30 0.36 0.37 0.46 0.41 0.51 0.46 0.56

1 Acre 20 0.12 0.17 0.20 0.26 0.27 0.34 0.35 0.44 0.40 0.50 0.44 0.55

           
Industrial            

Light Areas 80 0.57 0.60 0.59 0.63 0.63 0.66 0.66 0.70 0.68 0.72 0.70 0.74

Heavy Areas 90 0.71 0.73 0.73 0.75 0.75 0.77 0.78 0.80 0.80 0.82 0.81 0.83

           
Parks  and Cemeteries 7  0.05 0.09 0.12 0.19 0.20 0.29 0.30 0.40 0.34 0.46 0.39 0.52

Playgrounds 13 0.07 0.13 0.16 0.23 0.24 0.31 0.32 0.42 0.37 0.48 0.41 0.54

Railroad Yard Areas 40 0.23 0.28 0.30 0.35 0.36 0.42 0.42 0.50 0.46 0.54 0.50 0.58

           
Undeveloped Areas            

Historic Flow Analysis--

Greenbelts,  Agriculture
2

 
0.03 

 
0.05 0.09 

 
0.16 

 
0.17 

 
0.26 

 
0.26 

 
0.38 

 
0.31 

 
0.45 

 
0.36 

 
0.51

Pasture/Meadow 0 0.02 0.04 0.08 0.15 0.15 0.25 0.25 0.37 0.30 0.44 0.35 0.50

Forest 0 0.02 0.04 0.08 0.15 0.15 0.25 0.25 0.37 0.30 0.44 0.35 0.50

Exposed Rock 100 0.89 0.89 0.90 0.90 0.92 0.92 0.94 0.94 0.95 0.95 0.96 0.96

Offsite Flow Analysis (when

landuse  is undefined)
45

0.26 

 
0.31 

 
0.32 

 
0.37 

 
0.38 

 
0.44 

 
0.44 

 
0.51 

 
0.48 

 
0.55 

 
0.51 

 
0.59

           
Streets            

Paved 100 0.89 0.89 0.90 0.90 0.92 0.92 0.94 0.94 0.95 0.95 0.96 0.96

Gravel 80 0.57 0.60 0.59 0.63 0.63 0.66 0.66 0.70 0.68 0.72 0.70 0.74

            
Drive and Walks 100 0.89 0.89 0.90 0.90 0.92 0.92 0.94 0.94 0.95 0.95 0.96 0.96

Roofs 90 0.71 0.73 0.73 0.75 0.75 0.77 0.78 0.80 0.80 0.82 0.81 0.83

Lawns 0  0.02 0.04 0.08 0.15 0.15 0.25 0.25 0.37 0.30 0.44 0.35 0.50

3.2 Time of Concentration

One of the basic assumptions underlying the Rational Method is that runoff is a function of the average

rainfall rate during the time required for water to flow from the hydraulically most remote part of the

drainage area under consideration to the design point. However, in practice, the time of concentration can

be an empirical value that results in reasonable and acceptable peak flow calculations.

For urban areas, the time of concentration (tc) consists of an initial time or overland flow time (ti) plus the
travel time (tt) in the storm sewer, paved gutter, roadside drainage ditch, or drainage channel. For non-
urban areas, the time of concentration consists of an overland flow time (ti) plus the time of travel in a
concentrated form, such as a swale or drainageway.  The travel portion (tt) of the time of concentration
can be estimated from the hydraulic properties of the storm sewer, gutter, swale, ditch, or drainageway.

Initial time, on the other hand, will vary with surface slope, depression storage, surface cover, antecedent

rainfall, and infiltration capacity of the soil, as well as distance of surface flow. The time of concentration

is represented by Equation 6-7 for both urban and non-urban areas.
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Table 6-7.  Conveyance Coefficient, Cv

Type of Land Surface Cv

Heavy meadow 2.5

Tillage/field 5

Riprap (not buried)
*

6.5

Short pasture and lawns 7

Nearly bare ground 10

Grassed waterway 15

Paved areas and shallow paved swales 20
* For buried riprap, select Cv value based on type of vegetative cover.

The travel time is calculated by dividing the flow distance (in feet) by the velocity calculated using

Equation 6-9 and converting units to minutes.

The time of concentration (tc) is then the sum of the overland flow time (ti) and the travel time (tt) per

Equation 6-7.

3.2.3 First Design Point Time of Concentration in Urban Catchments

Using this procedure, the time of concentration at the first design point (typically the first inlet in the

system) in an urbanized catchment should not exceed the time of concentration calculated using Equation

6-10. The first design point is defined as the point where runoff first enters the storm sewer system.

(Eq. 6-10)

Where:

tc = maximum time of concentration at the first design point in an urban watershed (min)

L = waterway length (ft)

Equation 6-10 was developed using the rainfall-runoff data collected in the Denver region and, in essence,

represents regional “calibration” of the Rational Method. Normally, Equation 6-10 will result in a lesser

time of concentration at the first design point and will govern in an urbanized watershed. For subsequent

design points, the time of concentration is calculated by accumulating the travel times in downstream

drainageway reaches.

3.2.4 Minimum Time of Concentration

If the calculations result in a tc of less than 10 minutes for undeveloped conditions, it is recommended that

a minimum value of 10 minutes be used.  The minimum tc  for urbanized areas is 5 minutes.

3.2.5 Post-Development Time of Concentration

As Equation 6-8 indicates, the time of concentration is a function of the 5-year runoff coefficient for a

drainage basin. Typically, higher levels of imperviousness (higher 5-year runoff coefficients) correspond

to shorter times of concentration, and lower levels of imperviousness correspond to longer times of
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Figure 6-5.  Colorado Springs Rainfall Intensity Duration Frequency

IDF Equations

I100  = -2.52 ln(D) + 12.735

I50  = -2.25 ln(D) + 11.375

I25  = -2.00 ln(D) + 10.111

I10  = -1.75 ln(D) + 8.847

I5 = -1.50 ln(D) + 7.583

I2 = -1.19 ln(D) + 6.035

Note: Values calculated by

equations may not precisely

duplicate values read from figure.



EXISTING CONDITIONS

PROJECT NAME: Myron Stratton Home, Phase 1 DATE: 12/19/2022

PROJECT NUMBER: 196258000

CALCULATED BY: AME

CHECKED BY: HMM

SOIL: B

PAVEMENT ROOF LANDSCAPE

LAND USE: AREA AREA AREA

2-YEAR COEFF. 0.89 0.71 0.02

5-YEAR COEFF. 0.90 0.73 0.08

10-YEAR COEFF. 0.92 0.75 0.15

100-YEAR COEFF. 0.96 0.81 0.35

IMPERVIOUS % 100% 90% 2%

PAVEMENT ROOF LANDSCAPE TOTAL

DESIGN DESIGN AREA AREA AREA AREA

BASIN POINT (AC) (AC) (AC) (AC) C(2) C(5) C(10) C(100) Imp %

C1 C1 0.12 0.00 2.01 2.13 0.07 0.12 0.19 0.38 7%

EX-1 EX-1 0.72 0.00 11.29 12.01 0.07 0.13 0.20 0.39 8%

OS OS 0.00 0.00 0.24 0.24 0.02 0.08 0.15 0.35 2%

0.84 0.00 13.54 14.38 0.07 0.13 0.19 0.39 8%

B3 B3 0.99 0.42 5.72 7.13 0.18 0.23 0.29 0.46 21%

EX-N EX-N 0.05 0.00 0.98 1.03 0.06 0.12 0.19 0.38 7%

EX-S EX-S 0.09 0.00 2.11 2.20 0.06 0.12 0.18 0.38 6%

1.13 0.42 8.81 10.36 0.14 0.20 0.26 0.44 16%

1.97 0.42 22.35 24.74 0.10 0.16 0.22 0.41 11%

8% 2% 90% 100%

Note: Land use coefficients sourced from City of Colorado Springs Drainage Criteria Manual, Volume 1, Table 6-6.

FDR Basin Subtotal 

TOTAL - OVERALL

FDR Basins

MDDP Basins

MDDP Basin Subtotal

STANDARD FORM SF-1

RUNOFF COEFFICIENTS - IMPERVIOUS CALCULATION



Myron Stratton Home, Phase 1 DATE: 12/19/2022

196258000

AME

HMM

FINAL

Tc

DESIGN AREA C5 LENGTH SLOPE Ti LENGTH SLOPE Cv VEL Tt COMP. TOTAL TOTAL TOTAL Tc

BASIN Ac Ft % Min. Ft. % fps Min. tc LENGTH SLOPE IMP. Min. Min.

(1) (2) (3) (4) (5) (6) (7) (8) (9) (11) (12) (13) (14) (15) (16) (17)

C1 2.13 0.12 100 1.4% 16.2 275 3.4% 7.0 1.3 3.6 19.7 375 2.9% 7% 12.1 12.1

EX-1 12.01 0.13 100 2.3% 13.5 865 3.0% 7.0 1.2 11.9 25.4 965 2.9% 8% 15.4 15.4

OS 0.24 0.08 20 45.0% 2.4 7.0 2.4 20 45.0% 2% 10.1 5.0

B3 7.13 0.23 100 70.0% 3.9 925 3.5% 15.0 2.8 5.5 9.4 1025 10.0% 21% 15.7 9.4

EX-N 1.03 0.12 100 3.4% 12.0 275 4.0% 7.0 1.4 3.3 15.2 375 3.8% 7% 12.1 12.1

EX-S 2.20 0.12 100 2.8% 12.8 410 5.5% 7.0 1.6 4.2 17.0 510 5.0% 7% 12.8 12.8

Note: Conveyance coefficient from Table 6-7 of DCM

EXISTING CONDITIONS 

FDR Basins

CHECKED BY:

MDDP Basins

Time of Concentration

STANDARD FORM SF-2

Tc CHECK

(URBANIZED BASINS)

PROJECT NAME: 

PROJECT NUMBER:

DATA

INITIAL

TIME (Ti)

TRAVEL TIME

(Tt)

SUB-BASIN

CALCULATED BY:
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(2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22)

C1 C1 2.13 0.12 12.08 0.27 3.85 1.02

EX-1 EX-1 12.01 0.13 15.36 1.55 3.49 5.42

OS OS 0.24 0.08 5.00 0.02 5.17 0.10

B3 B3 7.13 0.23 9.36 1.65 4.23 6.99

EX-N EX-N 1.03 0.12 12.08 0.12 3.85 0.47

EX-S EX-S 2.20 0.12 12.83 0.25 3.75 0.95

Note: Rainfall intensity from Figure 6-5 IDF Equations
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STANDARD FORM SF-3

STORM DRAINAGE DESIGN - RATIONAL METHOD 5 YEAR EVENT

12/19/2022

DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME 

PROJECT NAME:

PROJECT NUMBER:
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(2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22)

C1 C1 2.13 0.38 12.08 0.82 6.46 5.27

EX-1 EX-1 12.01 0.39 15.36 4.65 5.85 27.18

OS OS 0.24 0.35 5.00 0.08 8.68 0.73

B3 B3 7.13 0.46 9.36 3.29 7.10 23.36

EX-N EX-N 1.03 0.38 12.08 0.39 6.46 2.52

EX-S EX-S 2.20 0.38 12.83 0.83 6.30 5.22

Note: Rainfall intensity from Figure 6-5 IDF Equations
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DIRECT RUNOFF TOTAL RUNOFF STREET 
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STANDARD FORM SF-3

STORM DRAINAGE DESIGN - RATIONAL METHOD 100 YEAR EVENT
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PROJECT NUMBER:

EXISTING CONDITIONS 
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PROJECT NAME: Myron Stratton Home, Phase 1 12/19/2022

PROJECT NUMBER: 196258000

CALCULATED BY: AME

CHECKED BY: HMM

Q5 Q100

C1 C1 2.13 1.02 5.27 7%

EX-1 EX-1 12.01 5.42 27.18 8%

OS OS 0.24 0.10 0.73 2%

14.38 6.53 33.18 8%

B3 B3 7.13 6.99 23.36 21%

EX-N EX-N 1.03 0.47 2.52 7%

EX-S EX-S 2.20 0.95 5.22 6%

3.23 1.42 7.74 16%

17.62 7.96 40.92 11%

 EXISTING CONDITIONS RATIONAL CALCULATIONS SUMMARY

DESIGN POINT

MDDP Basins

FDR Basins

% IMPERVIOUS
TRIBUTARY 

BASINS 

TRIBUTARY AREA 

(AC) 

CFS

SUBTOTAL

SUBTOTAL

TOTAL



PROPOSED CONDITIONS

PROJECT NAME: Myron Stratton Home, Phase 1 DATE: 6/6/2023

PROJECT NUMBER: 196258000

CALCULATED BY: AME

CHECKED BY: HMM

SOIL: B

PAVEMENT ROOF LANDSCAPE

LAND USE: AREA AREA AREA

2-YEAR COEFF. 0.89 0.71 0.02

5-YEAR COEFF. 0.90 0.73 0.08

10-YEAR COEFF. 0.92 0.75 0.15

100-YEAR COEFF. 0.96 0.81 0.35

IMPERVIOUS % 100% 90% 2%

PAVEMENT ROOF LANDSCAPE TOTAL

DESIGN DESIGN AREA AREA AREA AREA

BASIN POINT (AC) (AC) (AC) (AC) C(2) C(5) C(10) C(100) Imp %

PA1 PA1 1.65 0.69 1.63 3.97 0.50 0.53 0.57 0.68 58%

PA2-a PA2-a 0.86 1.08 0.22 2.16 0.71 0.73 0.76 0.82 85%

PA2-b PA2-b 2.28 2.85 0.57 5.69 0.71 0.73 0.76 0.82 85%

PA3 PA3 0.85 1.07 0.21 2.13 0.71 0.73 0.76 0.82 85%

PA4 PA4 0.25 0.00 1.82 2.07 0.13 0.18 0.24 0.42 14%

OS-1 OS-1 0.00 0.00 0.24 0.24 0.02 0.08 0.15 0.35 2%

OS-2 OS-2 0.54 0.00 5.64 6.18 0.10 0.15 0.22 0.40 11%

OS-3 OS-3 0.44 0.42 1.61 2.47 0.29 0.34 0.39 0.54 34%

4.36 4.33 10.09 18.78 0.38 0.42 0.47 0.60 45%

P1 P1 0.03 0.00 0.77 0.80 0.05 0.11 0.18 0.37 6%

P2 P2 0.33 0.00 0.27 0.60 0.50 0.53 0.57 0.69 56%

P3 P3 0.67 0.00 0.31 0.98 0.61 0.64 0.68 0.77 69%

P4 P4 0.18 0.00 0.13 0.31 0.53 0.56 0.60 0.70 59%

P5 P5 0.23 0.00 0.02 0.25 0.82 0.83 0.86 0.91 92%

P6 P6 0.00 0.00 0.06 0.06 0.02 0.08 0.15 0.35 2%

P7 P7 0.21 0.00 0.07 0.28 0.67 0.70 0.73 0.81 76%

R1 R1 0.00 0.14 0.00 0.14 0.71 0.73 0.75 0.81 90%

R2 R2 0.00 0.15 0.00 0.15 0.71 0.73 0.75 0.81 90%

R3 R3 0.00 0.09 0.00 0.09 0.71 0.73 0.75 0.81 90%

R4 R4 0.00 0.05 0.00 0.05 0.71 0.73 0.75 0.81 90%

R5 R5 0.00 0.26 0.00 0.26 0.71 0.73 0.75 0.81 90%

1.65 0.69 1.63 3.97 0.50 0.53 0.57 0.68 58%

6.01 5.02 11.72 22.75 0.40 0.44 0.49 0.61 47%

26% 22% 52% 100%

Note: Land use coefficients sourced from City of Colorado Springs Drainage Criteria Manual, Volume 1, Table 6-6.

FDR Basin Subtotal 

TOTAL - OVERALL

FDR Basins

MDDP Basins

MDDP Basin Subtotal

STANDARD FORM SF-1

RUNOFF COEFFICIENTS - IMPERVIOUS CALCULATION



Myron Stratton Home, Phase 1 DATE: 6/6/2023

196258000

AME

HMM

FINAL

Tc

DESIGN AREA C5 LENGTH SLOPE Ti LENGTH SLOPE Cv VEL Tt COMP. TOTAL TOTAL TOTAL Tc

BASIN Ac Ft % Min. Ft. % fps Min. tc LENGTH SLOPE IMP. Min. Min.

(1) (2) (3) (4) (5) (6) (7) (8) (9) (11) (12) (13) (14) (15) (16) (17)

PA1 3.97 0.53 - - - - - - - - - - - - - -

PA2-a 2.16 0.73 100 3.5% 274 4.0% 20.0 4.0 1.1 1.1 374 3.9% 85% 12.1 5.0

PA2-b 5.69 0.73 100 0.9% 3.5 630 2.0% 20.0 2.8 3.7 7.2 730 1.8% 85% 14.1 7.2

PA3 2.13 0.73 27 3.5% 2.3 498 1.8% 20.0 2.7 3.1 5.4 525 1.9% 85% 12.9 5.4

PA4 2.07 0.18 26 1.0% 8.6 365 5.0% 7.0 1.6 3.9 12.5 391 4.7% 2% 12.2 12.2

OS-1 0.24 0.08 20 45.0% 2.4 2.4 20 45.0% 11% 10.1 5.0

OS-2 6.18 0.15 100 2.8% 12.3 410 3.0% 7.0 1.2 5.6 18.0 510 3.0% 12.8 12.8

OS-3 2.47 0.34 100 2.5% 10.3 300 5.0% 20.0 4.5 1.1 11.4 400 4.4% 34% 12.2 11.4

P1 0.80 0.11 95 10.0% 8.2 8.2 95 10.0% 6% 10.5 8.2

P2 0.60 0.53 100 8.0% 5.2 135 3.0% 20.0 3.5 0.6 5.9 235 5.1% 56% 11.3 5.9

P3 0.98 0.64 25 2.0% 3.3 240 5.0% 20.0 4.5 0.9 4.2 265 4.7% 69% 11.5 5.0

P4 0.31 0.56 100 2.0% 7.9 35 5.5% 20.0 4.7 0.1 8.0 135 2.9% 59% 10.8 8.0

P5 0.25 0.83 100 1.0% 4.9 50 4.0% 20.0 4.0 0.2 5.1 150 2.0% 92% 10.8 5.1

P6 0.06 0.08 25 2.0% 7.4 7.4 25 2.0% 2% 10.1 7.4

P7 0.28 0.70 15 1.0% 2.9 215 1.0% 20.0 2.0 1.8 4.7 230 1.0% 76% 11.3 5.0

R1 0.14 0.73 30 40.0% 1.1 1.1 30 40.0% 90% 10.2 5.0

R2 0.15 0.73 40 35.0% 1.3 1.3 40 35.0% 90% 10.2 5.0

R3 0.09 0.73 30 40.0% 1.1 1.1 30 40.0% 90% 10.2 5.0

R4 0.05 0.73 30 40.0% 1.1 1.1 30 40.0% 90% 10.2 5.0

R5 0.26 0.73 40 35.0% 1.3 1.3 40 35.0% 90% 10.2 5.0

Note: Conveyance coefficient from Table 6-7 of DCM

STANDARD FORM SF-2

Tc CHECK

(URBANIZED BASINS)

PROJECT NAME: 

PROJECT NUMBER:

DATA

INITIAL

TIME (Ti)

TRAVEL TIME

(Tt)

SUB-BASIN

CALCULATED BY:

PROPOSED CONDITIONS 

FDR Basins

CHECKED BY:

MDDP Basins

Time of Concentration
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Myron Stratton Home, Phase 1 DATE: 

196258000

AME

HMM
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(2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22)

PA1 PA1 3.97 0.53 - 2.12 - -

PA2-a PA2-a 2.16 0.73 5.00 1.58 5.17 8.17

PA2-b PA2-b 5.69 0.73 7.21 4.17 4.62 19.27

PA3 PA3 2.13 0.73 5.40 1.56 5.05 7.89

PA4 PA4 2.07 0.18 12.17 0.37 3.83 1.42

OS-1 OS-1 0.24 0.08 5.00 0.02 5.17 0.10

OS-2 OS-2 6.18 0.15 12.83 0.94 3.75 3.52

OS-3 OS-3 2.47 0.34 11.43 0.83 3.93 3.27

P1 P1 0.80 0.11 8.21 0.09 4.43 0.39

P2 P2 0.60 0.53 5.87 0.32 4.93 1.57

P3 P3 0.98 0.64 5.00 0.63 5.17 3.24

P4 P4 0.31 0.56 8.04 0.17 4.46 0.77

P5 P5 0.25 0.83 5.08 0.21 5.15 1.07

P6 P6 0.06 0.08 7.42 0.00 4.58 0.02

P7 P7 0.28 0.70 5.00 0.19 5.17 1.01

R1 R1 0.14 0.73 5.00 0.10 5.17 0.53

R2 R2 0.15 0.73 5.00 0.11 5.17 0.56

R3 R3 0.09 0.73 5.00 0.06 5.17 0.33

R4 R4 0.05 0.73 5.00 0.04 5.17 0.19

R5 R5 0.26 0.73 5.00 0.19 5.17 1.00

Note: Rainfall intensity from Figure 6-5 IDF Equations

STANDARD FORM SF-3

STORM DRAINAGE DESIGN - RATIONAL METHOD 5 YEAR EVENT

6/6/2023

DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME 

PROJECT NAME:

PROJECT NUMBER:

CALCULATED BY:

CHECKED BY:

PROPOSED CONDITIONS 

FDR Basins

MDDP Basins
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Myron Stratton Home, Phase 1 DATE: 

196258000
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HMM

REMARKS
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(2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22)

PA1 PA1 3.97 0.68 - 2.71 - -

PA2-a PA2-a 2.16 0.82 5.00 1.78 8.68 15.42

PA2-b PA2-b 5.69 0.82 7.21 4.69 7.76 36.36

PA3 PA3 2.13 0.82 5.40 1.76 8.49 14.90

PA4 PA4 2.07 0.42 12.17 0.88 6.44 5.65

OS-1 OS-1 0.24 0.35 5.00 0.08 8.68 0.73

OS-2 OS-2 6.18 0.40 12.83 2.49 6.30 15.71

OS-3 OS-3 2.47 0.54 11.43 1.33 6.60 8.75

P1 P1 0.80 0.37 8.21 0.30 7.43 2.22

P2 P2 0.60 0.69 5.87 0.41 8.28 3.40

P3 P3 0.98 0.77 5.00 0.75 8.68 6.52

P4 P4 0.31 0.70 8.04 0.22 7.48 1.63

P5 P5 0.25 0.91 5.08 0.23 8.64 1.97

P6 P6 0.06 0.35 7.42 0.02 7.68 0.16

P7 P7 0.28 0.81 5.00 0.23 8.68 1.96

R1 R1 0.14 0.81 5.00 0.11 8.68 0.98

R2 R2 0.15 0.81 5.00 0.12 8.68 1.05

R3 R3 0.09 0.81 5.00 0.07 8.68 0.61

R4 R4 0.05 0.81 5.00 0.04 8.68 0.35

R5 R5 0.26 0.81 5.00 0.21 8.68 1.85

Note: Rainfall intensity from Figure 6-5 IDF Equations

TRAVEL TIME 
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MDDP Basins

FDR Basins

PIPE 

CHECKED BY:

DIRECT RUNOFF TOTAL RUNOFF STREET 

CALCULATED BY:

STANDARD FORM SF-3

STORM DRAINAGE DESIGN - RATIONAL METHOD 100 YEAR EVENT

PROJECT NAME: 6/6/2023

PROJECT NUMBER:

PROPOSED CONDITIONS 
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PROJECT NAME: Myron Stratton Home, Phase 1

PROJECT NUMBER: 196258000

CALCULATED BY: AME

CHECKED BY: HMM

DESIGN POINT
TRIBUTARY 

BASINS 

TRIBUTARY AREA

(AC)
% IMPERVIOUS

Q5 Q100

MDDP Basins

PA1 All FDR basins
3.97 10.67 22.71

58%

PA2-a PA2-a 2.16 8.17 15.42 85%

PA2-b PA2-b 5.69 19.27 36.36 85%

PA3 PA3 2.13 7.89 14.90 85%

PA4 PA4 2.07 1.42 5.65 14%

OS-1 OS-1 0.24 0.10 0.73 2%

OS-2 OS-2 6.18 3.52 15.71 11%

OS-3 OS-3 2.47 3.27 8.75 34%

SUBTOTAL 18.78 35.46 82.09 45%

FDR Basins

P1 P1 0.80 0.39 2.22 6%

P2 P2 0.60 1.57 3.40 56%

P3 P3 0.98 3.24 6.52 69%

P4 P4 0.31 0.77 1.63 59%

P5 P5 0.25 1.07 1.97 92%

P6 P6 0.06 0.02 0.16 2%

P7 P7 0.28 1.01 1.96 76%

R1 R1 0.14 0.53 0.98 90%

R2 R2 0.15 0.56 1.05 90%

R3 R3 0.09 0.33 0.61 90%

R4 R4 0.05 0.19 0.35 90%

R5 R5 0.26 1.00 1.85 90%

SUBTOTAL 3.97 10.67 22.71 58%

TOTAL 22.75 46.14 104.80 47%

 PROPOSED CONDITIONS RATIONAL CALCULATIONS SUMMARY

CFS 



Worksheet

 Sheet 1 of 1

Designer:

Company:

Date:

Project:

Location:

SITE INFORMATION (User Input in Blue Cells)

WQCV Rainfall Depth 0.60 inches

Depth of Average Runoff Producing Storm, d6 = 0.43 inches (for Watersheds Outside of the Denver Region, Figure 3-1 in USDCM Vol. 3)

Area Type UIA:RPA UIA:RPA SPA SPA DCIA

Area ID N S 7356

Downstream Design Point ID N S N S N

Downstream BMP Type EDB None EDB None EDB

DCIA (ft 
2
) -- -- -- -- 4,581

UIA (ft
2
) 31,451 52,634 -- -- --

RPA (ft
2
) 21,659 20,438 -- -- --

SPA (ft
2
) -- -- 4,467 24,207 --

HSG A (%) 0% 0% 0% 0% --

HSG B (%) 100% 100% 100% 100% --

HSG C/D (%) 0% 0% 0% 0% --

Average Slope of RPA (ft/ft) 0.020 0.020 -- -- --

UIA:RPA Interface Width (ft) 415.00 390.00 -- -- --

CALCULATED RUNOFF RESULTS

Area ID N S 7356

UIA:RPA Area (ft
2
) 53,110 73,072 -- -- --

L / W Ratio 0.31 0.48 -- -- --

UIA / Area 0.5922 0.7203 -- -- --

Runoff (in) 0.00 0.05 0.00 0.00 0.50

Runoff (ft
3
) 0 308 0 0 191

Runoff Reduction (ft
3
) 1310 1885 223 1210 0

CALCULATED WQCV RESULTS

Area ID N S 7356

WQCV (ft
3
) 1310 2193 0 0 191

WQCV Reduction (ft
3
) 1310 1885 0 0 0

WQCV Reduction (%) 100% 86% 0% 0% 0%

Untreated WQCV (ft
3
) 0 308 0 0 191

CALCULATED DESIGN POINT RESULTS (sums results from all columns with the same Downstream Design Point ID)

Downstream Design Point ID N S

DCIA (ft
2
) 4,581 0

UIA (ft
2
) 31,451 52,634

RPA (ft
2
) 21,659 20,438

SPA (ft
2
) 4,467 24,207

Total Area (ft
2
) 62,158 97,279

Total Impervious Area (ft
2
) 36,032 52,634

WQCV (ft
3
) 1,501 2,193

WQCV Reduction (ft
3
) 1,310 1,885

WQCV Reduction (%) 87% 86%

Untreated WQCV (ft
3
) 191 308

CALCULATED SITE RESULTS (sums results from all columns in worksheet)

Total Area (ft
2
) 159,437

Total Impervious Area (ft
2
) 88,666

WQCV (ft
3
) 3,694

WQCV Reduction (ft
3
) 3,196

WQCV Reduction (%) 86%

Untreated WQCV (ft
3
) 499

Lot 1, Block 1 Myron Stratton home Subdivision No. 1

Design Procedure Form:  Runoff Reduction

JJM

Kimley-Horn

June 26, 2023

The Myron Stratton Home

UD-BMP (Version 3.07, March 2018) 



MYRON STRATTON HOMES, PHASE 1 │ MDDP/FDR

APPENDIX F – HYDRAULIC CALCULATIONS



Worksheet for Proposed Swale

Project Description

Manning
Formula

Friction Method

DischargeSolve For

Input Data

0.030Roughness Coefficient

ft/ft0.010Channel Slope

in18.0Normal Depth

H:V5.330Left Side Slope

H:V5.330Right Side Slope

Results

cfs48.47Discharge

ft²12.0Flow Area

ft16.3Wetted Perimeter

in8.8Hydraulic Radius

ft15.99Top Width

in16.6Critical Depth

ft/ft0.015Critical Slope

ft/s4.04Velocity

ft0.25Velocity Head

ft1.75Specific Energy

0.823Froude Number

SubcriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0 Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

ft/s0.00Downstream Velocity

ft/s0.00Upstream Velocity

in18.0Normal Depth

in16.6Critical Depth

ft/ft0.010Channel Slope

ft/ft0.015Critical Slope

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

6/6/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterMSH-Phase 1.fm8

Q100 = 30.39 cfs



Cross Section for Proposed Swale

Project Description

Manning
Formula

Friction Method

DischargeSolve For

Input Data

0.030Roughness Coefficient

ft/ft0.010Channel Slope

in18.0Normal Depth

H:V5.330Left Side Slope

H:V5.330Right Side Slope

cfs48.47Discharge

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

6/6/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterMSH-Phase 1.fm8



MYRON STRATTON HOMES, PHASE 1 │ MDDP/FDR

APPENDIX G – REFERENCE MATERIAL
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MYRON STRATTON HOMES, PHASE 1 │ MDDP/FDR

APPENDIX H – DRAINAGE MAPS
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