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Galloway & Company, Inc.

ENGINEER’S STATEMENT

I affirm that this report and plan for the drainage design for Hope Physical Therapy 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 errors or omissions on my part in preparing this report.

Grant Dennis, PE 0051622 Date
For and on behalf of Galloway & Company, Inc.

DEVELOPER’S CERTIFICATION

Thirteen Outlaws, LLC hereby certifies that the drainage facilities for Hope Physical Therapy shall be
constructed according to the design presented in this report. I understand that the City of Colorado
Springs does not and will not assume liability for the drainage facilities designed and/or certified by my
engineer and that are submitted to the City of Colorado Springs pursuant to section 7.7.906 of the City
Code; and cannot, on behalf of Hope Physical Therapy guarantee that final drainage design review will
absolve Thirteen Outlaws, LLC 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.

Authorized Signature Date

Printed Name

Title

Address

CITY OF COLORADO SPRINGS

Field in accordance with section 7.7.906 of the Code of the City of Colorado Springs, 2001, as amended.

For City Engineer Date
Conditions:

Carlos
Drainage Report - County
El Paso County:

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

_________________________________________       ____________
Joshua Palmer, P.E.                                                        Date
County Engineer / ECM Administrator


Conditions:

Carlos
Text Box
Replace with:

Carlos
Drainage Report: Developer
Owner/Developer’s Statement:

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

_______________________________________       _______________
[Name, Title]                                                                Date
[Business Name]
[Address]

Carlos
Drainage Report-Engineer
Design Engineer’s Statement:

The attached drainage plan and report were prepared under my direction and supervision and are correct to the best of my knowledge and belief.  Said drainage report has been prepared according to the criteria established by the County for drainage reports and said report is in conformity with the applicable master plan of the drainage basin.  I accept responsibility for any liability caused by any negligent acts, errors or omissions on my part in preparing this report.

_______________________________________           _______________
[Name, P.E. #________ ]                                                 Date
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I. INTRODUCTION
PURPOSE
This document is the Drainage Letter for Hope Physical Therapy. The purpose of this project is to build a
parking lot on an empty site. Previously, all flows were captured by an existing pond located at the corner
of Platinum Drive and Austin Bluffs Parkway. With the addition of the parking lot, some of the flows will
now be conveyed by a concrete channel and will flow over riprap before flowing to the existing pond. This
report will identify drainage patterns and drainage features to show proposed design meets City of
Colorado Drainage Criteria Manual.

The project is currently located on 1 lot (Lot 14, Block 15, Vista Peaks Estates Addition) and will be
exempt from a replat with the request of a waiver of a replat.

No approved drainage reports were found during research of the proposed site. A drainage letter is being
provided rather than a full drainage report due to the total area of earth disturbance associated with this
project is less than 1 acre (approximately 0.37 acres of disturbance) and it is not part of a larger common
development or sale.

LOCATION
The development is located in a portion of the Southeast Quarter of Section 16, Township 13 South,
Range 66 West of the 6th Principal Meridian in the City of Colorado Springs, El Paso County, Colorado.
The development is located at 4850 Austin Bluffs Pkwy, Colorado Springs, CO 80918, situated on the
north corner of Platinum Drive and Austin Bluffs Parkway. Refer to the image below and the Vicinity Map
in Appendix A.

Carlos
Cloud+

Carlos
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Carlos
Text Box
Drainage letter shall be based on El Paso County drainage criteria manual and engineering criteria manual. Please revise all calculations and narrative.
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The City of COS has a drainage report and CDs for the existing box inlet. Please contact COS for a copy.
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DESCRIPTION OF PROPERTY
The Hope Physical Therapy is bound by Platinum Drive to the southwest, Austin Bluffs Parkway to the
southeast, Hope Physical Therapy to the northeast, and an empty lot to the northwest.

According to the U.S. Department of Agriculture Natural Resources Conservation Service Soil Survey of
El Paso County, Colorado (See Appendix A) the primary soil found is Nunn clay loam. Nunn clay loam
are classified as Soil Conservation Service (SCS) hydrologic soil group ”C”.

II. EXISTING DRAINAGE PATTERNS AND FEATURES
FLOODPLAIN INFORMATION
The proposed site is located within Zone X, as referenced from FEMA flood Insurance Rate Map
(08041C0538G, with an effective date of December 7, 2018). Zone X is described as areas determined to
be outside the 0.2% annual chance floodplain. See Appendix A for the Flood Insurance Rate Map
Firmette and Panel.

EXISTING DRAINAGE PATTERNS
All runoff generated onsite is tributary to an existing pond located at the corner of Platinum Drive and
Austin Bluffs Parkway.

OFFSITE DRAINAGE PATTERNS
All runoff generated offsite is tributary to an existing pond located at the corner of Platinum Drive and
Austin Bluffs Parkway.

III. DESIGN CRITERIA
DEVELOPMENT CRITERIA REFERENCE
The analysis and design of the stormwater management system for this project was prepared in
accordance with the criteria set forth in the City of Colorado Springs Drainage Criteria Manual (DCM)
Volume 1 rev. January 2021 and Volume 2 rev. December 2020.

The drainage calculations were based on the City of Colorado Springs drainage criteria manual Figure 6-
5 and IDF equations to determine the intensity and are listed in Table 1 below.

Table 1 - Precipitation Data
Return Period One Hour Depth (in).

5-year 1.50
100-year 2.52

*The intensities above are calculated using Tc=5 minutes

HYDROLOGIC CRITERIA
The rational method was used to calculate peak flows as the tributary areas are less than 100 acres. The
rational method has been proven to be accurate for basins of this size and is based on the following
formula from the City of Colorado Springs Drainage Criteria Manual Volume 1, Eq 6-5:

Q = CIA

Carlos
Text Box
Explain how offsite flows reach the existing pond.

Carlos
Text Box
Describe existing conditions of the site (i.e. vegetation etc.) 
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Where:
Q  = Peak Discharge (cfs)
C  = Runoff Coefficient
I  = Runoff intensity (inches/hour)
A  = Drainage area (acres)

The runoff coefficients are calculated based on land use, percent imperviousness, and design storm
for each basin. Composite percent impervious and composite C values were calculated using the
streets, roofs, and lawn coefficients found in Table 6-6 of the DCM Vol. 1. The corresponding
coefficients for the HSG A soils were used for the 5-year and 100-year storm event. The associated
calculations can be found in Appendix D.

Time of Concentration
Time of concentrations have been adapted from the equation 6-7 of The City of Colorado Springs
Drainage Criteria Manual, Volume 1 which are as follows:

Tc=tt + tt

Where:
Tc = time of concentration (min)
Ti = overland (initial) flow time (min)
Tt = travel time in the ditch, channel, gutter, storm sewer, etc. (min)

Overland (Initial) Flow Time: from equations 6-8 from the City of Colorado Springs Drainage
Criteria Manual, Volume 1.

௧ݐ =
0.395(1.1 − ܮ√(ହܥ

ܵ଴.ଷଷ

Where:
Ti = overland (initial) flow
C5 = runoff coefficient for 5-year frequency
L = length of overland flow (300 ft maximum for non-urban land uses, 100 ft maximum for urban
land uses)
S = average basin slope

Travel Time
V = Cv*Sw0.5

Where:
V = Velocity (ft/s)
Cv = conveyance coefficient
Sw = watercourse slope (ft/ft)

The 100-year event was used as the major storm event for pipes and inlets. The 5-year event was
used as the minor event. All of the flows in the Rational Method calculations were routed to account
for time of concentration on the surface and travel time in the pipe.  As the travel time across a basin
or in a pipe increases, the peak flowrate also decreases.
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HYDRAULIC CRITERIA
Hydraulic design and analysis for this report were performed through the usage of Bentley’s Flowmaster
and HY-8. Sizing for culvert, riprap, and concrete pan can be found in Appendix C.

IV. PROPOSED DRAINAGE PLAN
GENERAL CONCEPT
The proposed onsite improvements are all included within 3 basins. All basins will flow to the existing
pond. Basin A1 and OS2 will flow to the concrete pan that will be conveyed to the existing pond. Basin
OS1 will flow through an existing swale which will eventually flow to a proposed culvert which will flow to
the existing pond. See Appendix C for typical analysis. All offsite drainage will continue to flow adjacent to
the site following historic drainage patterns.

Basin A1 is approximately 0.48 acres comprised of a drive aisle, parking, grass, and pond. Runoff from
this basin will result in peak flows of 1.0 cfs and 2.4 cfs in the minor and major storm events. Runoff from
the parking lot will be conveyed by the concrete pan to the curb cut and will eventually flow to the existing
pond.

Basin OS1 is approximately 10.07 acres comprised of various lots. Runoff from this basin will result in
peak flows of 14.4 cfs and 38.6 cfs in the minor and major storm events. Runoff from this basin will flow in
a historic pattern, south until eventually reaching the culvert. The culvert will convey up to 7.85 cfs while
any excess flow will overtop the road and flow to the existing pond.

Basin OS2 is approximately 0.76 acres comprised of various lots. Runoff from this basin will result in
peak flows of 1.0 cfs and 2.5 cfs in the minor and major storm events. Runoff from this basin will flow in a
historic pattern, south to the parking lot, will be conveyed by the concrete pan to the curb cut, and will
eventually flow to the existing pond.

V. CONCLUSION
This drainage letter for the Hope Physical Therapy project has been prepared using the criteria and
methods set forth in the City of Colorado Springs Drainage Criteria Manual, Volumes 1 & 2. The runoff
from this project will not adversely affect the surrounding and downstream developments.

VARIANCES
No variance(s) requested at this time.

Glenn Reese - EPC Stormwater
SW - Textbox
The proposed improvements are <1ac of soil disturbance, so water quality treatment is not required. However, discuss the need (or lack there of) for detention and the suitability of the outfall per the following:

Per ECM Chap 3.2.8.B, “The proposed project or developed land use shall not change historical runoff values, cause downstream damage, or adversely impact adjacent properties.” Increases from the historical flowrates are allowable (with or without full spectrum detention) if it is shown (via text and/or calcs) that the flow increase can be accommodated downstream (i.e., show that there is a suitable outfall, per ECM Chap 3.2.4). If applicable, reference the downstream facilities in a DBPS or MDDP.   

Carlos
Text Box
The drainage map shows flows from OS2 flowing towards A1. Please state what the cumulative flows are.

Carlos
Callout
The general concept above states flows will go through a swale before reaching the proposed culvert. Please clarify. Include the culvert designation (culvert 1?) and type/sizing.

Carlos
Text Box
How are flows from OS2 reaching A1?

CDurham
Text Box
Culvert needs to be designed for 100-year flow. Address overtopping (See appendix)

CDurham
Callout
Provide calculations for sizing of curb cut

CDurham
Text Box
How are flows exiting existing pond? Is outfall still adequate with increased flows? Discuss where final outfall of flows are.
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VI. REFERENCES
1. Drainage Criteria Manual Volume 1, City of Colorado Springs, rev. January 2021.

2. Drainage Criteria Manual Volume 2, City of Colorado Springs, rev. December 2020.

3. Green Infrastructure Guidance Manual, City of Colorado Springs, March 2022.

4. Urban Storm Drainage Criteria Manual, Urban Drainage and Flood Control District, January 2016
(with current revisions).

5. Flood Insurance Rate Map – Jefferson County, Colorado and Incorporated Areas Community
Panel No. 08041C0538G, Effective December 7, 2018.

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

Carlos
Text Box
What are the existing flows exiting the site? State existing flows and compare them to the proposed conditions. State the difference in flows. Describe if the existing inlet is adequate to handle the increase in flows. Provide calculations.
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Hydrologic Soil Group—El Paso County Area, Colorado
(Hope Physical Therapy)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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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.
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Hydrologic Soil Group

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

59 Nunn clay loam, 0 to 3 
percent slopes

C 0.8 100.0%

Totals for Area of Interest 0.8 100.0%

Description

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.

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.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Hydrologic Soil Group—El Paso County Area, Colorado Hope Physical Therapy

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/30/2023
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Project Name
3/31/2023
________

Tributary Area tc Q5 Q100

Sub-basin (acres) C5 C100 (min) (cfs) (cfs)
A1 0.48 0.41 0.61 5.98 1.0 2.4

OS-1 10.07 0.37 0.59 11.92 14.4 38.6
OS-2 0.76 0.37 0.59 16.43 1.0 2.5

BASIN SUMMARY TABLE

Page 1 of 1

CDurham
Text Box
Provide existing calculations



Project Name
3/31/2023
________

Subdivision: Lot 14, Block 15, Vista Peaks Estates Addition Project Name: Project Name
Location: CO, Colorado Springs Project No.:

Calculated By: MRW
Checked By: MJP

Date: 3/31/23

A1 0.48 100 0.25 52.1 2 0.23 1.0 45 0.00 0.00 53.1
OS-1 10.07 100 0.00 0.0 2 0.00 0.0 45 10.07 45.00 45.0
OS-2 0.76 100 0.00 0.0 2 0.00 0.0 45 0.76 45.00 45.0

Area (ac)
Weighted %

Imp.

Paved Roads Lawns
Weighted %

Imp.
% Imp. Area (ac)

COMPOSITE % IMPERVIOUS CALCULATIONS

HPT01

Weighted %
Imp.

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

Multi Use

% Imp.

Page 1 of 1



Project Name
3/31/2023
________

Subdivision: Lot 14, Block 15, Vista Peaks Estates Addition Project Name: Project Name
Location: CO, Colorado Springs Project No.:

Calculated By: MRW
Checked By: MJP

Date: 3/31/23

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

ID (AC) Soils Group (%) (FT) (%) (MIN) (FT) (%) (FPS) (MIN) (MIN) LENGTH (FT) (MIN) (MIN)
A1 0.48 C 53.1 0.61 0.41 35 2.7 5.4 142 3.7 20.0 3.8 0.6 6.0 177.0 11.0 6.0

OS-1 10.07 C 45.0 0.59 0.37 191 2.7 13.3 155 3.6 20.0 3.8 0.7 13.9 346.0 11.9 11.9
OS-2 0.76 C 45.0 0.59 0.37 629 3.7 21.7 529 1.6 20.0 2.5 3.5 25.2 1158.0 16.4 16.4

NOTES:
Ti = (0.395*(1.1 - C5)*(L)^0.5)/((S)^0.33),  S in ft/ft
Tt=L/60V (Velocity From Fig. 501)
Velocity V=Cv*S^0.5,  S in ft/ft
Tc Check = 10+L/180
For Urbanized basins a minimum Tc of 5.0 minutes is required.
For non-urbanized basins a minimum Tc of 10.0 minutes is required

STANDARD FORM SF-2
TIME OF CONCENTRATION

SUB-BASIN Tc CHECK

HPT01

(URBANIZED BASINS)DATA
INITIAL/OVERLAND

(Ti)
TRAVEL TIME

(Tt)

Page 1 of 1
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Project Name
3/31/2023
________

Project Name: Project Name
Subdivision: Lot 14, Block 15, Vista Peaks Estates Addition Project No.:

Location: CO, Colorado Springs Calculated By: MRW
Design Storm: Checked By: MJP

Date:
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) REMARKS

A1 A1 0.48 0.41 6.0 0.20 4.90 1.0 Flow through curb cut onsite

OS1 OS-1 10.07 0.37 11.9 3.73 3.87 14.4 14.4 1.0 30 42 8.4 0.1 Flow to Culvert

OS2 OS-2 0.76 0.37 16.4 0.28 3.38 0.9 Flow through curb cut offsite

16.4 0.48 3.38 1.6 A1 + OS2

STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

5-Year

HPT01

3/31/23

TRAVEL TIMEDIRECT RUNOFF TOTAL RUNOFF STREET PIPE
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Project Name
3/31/2023
________

Project Name: Project Name
Subdivision: Lot 14, Block 15, Vista Peaks Estates Addition Project No.:

Location: CO, Colorado Springs Calculated By: MRW
Design Storm: Checked By: MJP

Date:
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A1 A1 0.48 0.61 6.0 0.29 8.23 2.4 Flow through curb cut onsite

OS1 OS-1 10.07 0.59 11.9 5.94 6.49 38.6 38.6 1.0 30 42 8.4 0.1 Flow to Culvert

OS2 OS-2 0.76 0.59 16.4 0.45 5.68 2.6 Flow through curb cut offsite

16.4 0.74 5.68 4.2 A1 + OS2

STREET

3/31/23

TRAVEL TIME

(RATIONAL METHOD PROCEDURE)

STANDARD FORM SF-3
STORM DRAINAGE SYSTEM DESIGN

HPT01

PIPE

100-Year

DIRECT RUNOFF TOTAL RUNOFF
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Hydraulic Computations
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Provide calculations for curb cuts



HY-8 Culvert Analysis Report
Crossing Discharge Data
Discharge Selection Method: Specify Minimum, Design, and Maximum Flow

Minimum Flow: 14.40 cfs

Design Flow: 14.40 cfs

Maximum Flow: 14.40 cfs

Table 1 - Summary of Culvert Flows at Crossing: Crossing 1
Headwater	
Elevation	(ft)	

Total	
Discharge	
(cfs)	

Culvert	1	
Discharge	
(cfs)	

Roadway	
Discharge	
(cfs)	

Iterations	

6656.42	 14.40 7.85 6.54 6
6656.42	 14.40 7.85 6.54 2
6656.42	 14.40 7.85 6.54 2
6656.42	 14.40 7.85 6.54 2
6656.42	 14.40 7.85 6.54 2
6656.42	 14.40 7.85 6.54 2
6656.42	 14.40 7.85 6.54 2
6656.42	 14.40 7.85 6.54 2
6656.42	 14.40 7.85 6.54 2
6656.42	 14.40 7.85 6.54 2
6656.42	 14.40 7.85 6.54 2
6656.24	 7.09 7.09 0.00 Overtopping

Culvert Data: Culvert 1

Culvert Data Summary - Culvert 1
Barrel Shape: Circular

Barrel Diameter: 1.25 ft

Barrel Material: Corrugated Steel

Embedment: 0.00 in

Barrel Manning's n: 0.0240

Culvert Type: Straight

Inlet Configuration: Thin Edge Projecting (Ke=0.9)

Inlet Depression: None

CDurham
Callout
Min size culvert in ROW is 18" (ECM Section 3.3.2.C)

CDurham
Callout
What is depth of overtopping flow? Verify with DCM Table 6-4 Allowable Culvert Overtoppings

CDurham
Callout
All pipes in ROW are to be RCP (ECM Section 3.3.1.J.1)

CDurham
Text Box
Provide slope and velocity 

CDurham
Callout
Should be using OS1 100-year flow of 38.6 to design culvert

CDurham
Callout
Use 5-year flow to determine min velocity per ECM section 3.3.2.D



Water Surface Profile Plot for Culvert: Culvert 1



Project Name
3/31/2023
________

Subdivision: Lot 14, Block 15, Vista Peaks Estates Addition Project Name: Project Name
Location: CO, Colorado Springs Project No.: HPT01

Calculated By: MRW
Checked By: MJP

Date: 3/31/23

DP-A1

Q100 (cfs) 19.3

D or H (in) 15
W (ft)
Slope (%) 2.00
Yn (in) 10.00
Yt (ft) 0.50
Yt/D, Yt/H 0.40
Supercritical Yes
Q/D^2.5, Q/WH^1.5 11.05
Q/D^1.5, Q/WH^0.5
Da, Ha (in) * 12.50
Q/Da^1.5, Q/WHa^0.5 * 18.15
d50 (in), Required 15.70
Required Riprap Size H
Use Riprap Size H
d50 (in) 18
1/(2 tan q) 6.00
Erosive Soils Yes
At 3.51
L 34.6
Min L 3.8
Max L 12.5
Length (ft) 12.5
Bottom Width (ft) 3.8
Riprap Depth (in) 36
Type II Base Depth (in) 8
Cutoff Wall No
Cutoff Wall Depth (ft)
Cutoff Wall Width (ft)

STORM DRAIN SYSTEM

PIPE OUTFALL RIPRAP SIZING CALCULATIONS

If "unknown" Yt/D=0.4
Per section 11-3

Da=0.5(D+Yn), Ha=0.5(H+Yn)

Fig. 8-34

Fig. 8-34

Depth of Riprap and Base

Fig. 9-35 OR Fig 9-36

At=Q/5.5
L=(1/(2 tan q))(At/Yt - D)
Min L=3D or 3H
Max L=10D or 10H

Flows are the greater of proposed vs. future

Width=3D (Minimum)
Depth=2(d50)
Table 8-34 fine grained soils)

Page 1 of 1

Matthew_Pepin
Text Box
Culvert Rip Rap Sizing

Matthew_Pepin
Callout
Double L and W for the (2) 15" CMP Culverts

Matthew_Pepin
Callout
Must only use 1 of the (2) 15" CMP to calculate Rip Rap

38.6 / 2 = 19.3 CFS

CDurham
Highlight
15

CDurham
Callout
See ECM Section 2.6.9.G - Parallel culvert not permitted



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 4.32000 %

Left Side Slope 5.56 %

Right Side Slope 5.56 %

Discharge 4.20 ft³/s

Results

Normal Depth 0.21 ft

Flow Area 0.79 ft²

Wetted Perimeter 7.57 ft

Hydraulic Radius 0.10 ft

Top Width 7.56 ft

Critical Depth 0.32 ft

Critical Slope 0.00454 ft/ft

Velocity 5.28 ft/s

Velocity Head 0.43 ft

Specific Energy 0.64 ft

Froude Number 2.87

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.21 ft

Critical Depth 0.32 ft

Channel Slope 4.32000 %

Critical Slope 0.00454 ft/ft

Worksheet for Concrete Pan

3/31/2023 1:09:15 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

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



Rock_Chute.xls Page 1 of 3

Project: County:
Designer: Checked by:

Date: 03/31/23 Date:

Bw = 6.0 Bw = 6.0 Bw = 18.0
Side slopes = 18.0 Factor of safety = 1.20 Side slopes = 5.0

n-value = 0.016 Side slopes = 5.0 2.0:1 max. n-value = 0.045
Bed slope = 0.0060 Bed slope (5:1) = 0.200 2.5:1 max.  Bed slope = 0.0050
Freeboard = 0.5 Outlet apron depth, d = 1.0 Base flow = 0.0

Drainage area = 450.0 Rainfall =        Note : The total required capacity is routed
3.5 0.0 2.5 ft.)         through the chute (principal spillway) or

Chute capacity = Q5-year  Minimum capacity (based on a 5-year,         in combination with an auxiliary spillway.
Total capacity = Q10-year  24-hour storm with a 3 - 5 inch rainfall)        Input tailwater (Tw) :

Qhigh= 4.2 High flow storm through chute Tw (ft.) = Program 0.20
Qlow = 1.6 Low flow storm through chute Tw (ft.) = Program

Notes:
hpv = 0.02 ft. (0.02 ft.) 1) Output given as High Flow (Low Flow)  values.
Hpe = 0.34 ft. 0.1 ft. (0.05 ft.) 2) Tailwater depth plus d must be at or above the

Energy Grade Line Hce = 0.33 ft.      hydraulic jump height for the chute to function.
3) Critical depth occurs 2yc - 4yc upstream of crest.

0.715yc = 0.17 ft. 4) Use min. 8 oz. non-woven geotextile under rock.
Hp = 0.31 ft. (0.09 ft.)

(0.17 ft.) 0.23 ft. z1 = 0.15 ft.

Design Storm Data (Table 2, NHCP, NRCS Grade Stabilization Structure No. 410)

Profile and Cross Section (Output)

Rock Chute Design Data

          Inlet Channel         Chute          Outlet Channel

(Version 4.02 - 11/04/09, Based on Design of Rock Chutes by Robinson, Rice, Kadavy, ASAE, 1998)

HPT01
M. Pepin

Input Channel Geometry

 (0.13 ft.) (0.08 ft.)    Height, z2 =  0.34 ft. (0.18 ft.)
Inlet Apron

yn = 0.21 ft.      2 ft. Tw+d = 1.25 ft. - Tw o.k.

Slope = 0.006 ft./ft.

(0.13 ft.)  2.5 ft. (1.14 ft.) - Tw o.k.
      9 ft.

2.05 fps radius     0.25 ft. (0.14 ft.)
at normal depth

n = 0.043 (0.04)
Slope = 0.005 ft./ft.

n = 0.043 (0.04)

Note: When the normal depth (yn) in the inlet       5 Outlet Apron
    channel is less than the weir head (Hp), ie., the weir capacity is less   4 ft. d = 1 ft. {1 ft. minimum
    than the channel capacity, restricted flow or ponding will occur.  This  15(D50)(Fs)
    reduces velocity and prevents erosion upstream of the inlet apron. 0.88 fps

at normal depth

Auxiliary Spillway qt = 0.63 cfs/ft. Equivalent unit discharge

Freeboard = 0.5 ft. FS = 1.20 Factor of safety (multiplier)
z1 = 0.15 ft. Normal depth in chute

n-value = 0.043 Manning's roughness coefficient
D50(Fs) =

1 2(D50)(Fs) = 6.4 in. Rock chute thickness
m = 5 Tw + d = 1.25 ft. Tailwater above outlet apron

6 ft. 6.4 in. z2 = 0.34 ft. Hydraulic jump height
(Bw) *** The outlet will function adequately

   Hp

Slope = 0.005 ft./ft.

Profile Along Centerline of Chute

3.2 in. (2 lbs. - 50% round / 50% angular)

High Flow Storm InformationTypical Cross Section

Ber

Inlet

Outlet

Chann

Channel

Hdrop =

1

40(D50) =

8 oz. Min.
Geotextile

yc =

hcv =

1

1

Velocityinlet =

Velocityoutlet =

10yc =

Use Hp along
chute but not less

*

*

8 oz. Min.
Geotextil

suggested}

ft.

cfs
ft./ft

(m:1
ft.

ft.
ft./ft

(m:1

ft.

ft.
ft./ft

(m:1

acre

(Fs

cfs
cfs

Rock thickness =

2.5
1

Apron elev. --- Inlet =

Hydraulic Jump

ft. --- Outlet = ft. --- (Hdrop =

Rock Chute
Bedding

Rock
Chute Bedding

0 - 3 in. 3 - 5 in. 5+ in.

Matthew_Pepin
Text Box
Design Point A1 - Rip Rap Rock Sizing

CDurham
Text Box
This needs to be shown and labeled on drainage plan & GEC set



Galloway & Company, Inc.

APPENDIX D
Drainage Map

CDurham
Text Box
Provide existing drainage map
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THESE PLANS ARE AN INSTRUMENT OF SERVICE
AND ARE THE PROPERTY OF GALLOWAY, AND MAY
NOT BE DUPLICATED, DISCLOSED, OR REPRODUCED
WITHOUT THE WRITTEN CONSENT OF GALLOWAY.
COPYRIGHTS AND INFRINGEMENTS WILL BE
ENFORCED AND PROSECUTED.

COPYRIGHT

GallowayUS.com

6162 S. Willow Drive, Suite 320
Greenwood Village, CO 80111
303.770.8884

PR
EL
IMI
NA
RY

NOT FOR BIDDING

NOT FOR CONSTRUCTION

Date:

Drawn By:

Project No:

Checked By:acres

A
0.13
0.41

4.21

Know what's 

    before you dig.

HPT01

MRW

MJP

MARCH 2023

DRAINAGE MAP

DR

Carlos
Text Box
Label concrete pan and dimensions.

Carlos
Text Box
Show and label existing swale.

Carlos
Callout
Label culvert, type, and sizing. Please note all culverts within EPC right-of-way shall be min. 18" diameter and RCP.

Carlos
Callout
Label all drainage structures and facilities. Label type and dimensions.

Carlos
Text Box
Show and label existing and proposed contour elevations.

Carlos
Callout
Label grate inlet

Carlos
Text Box
Show and label riprap.

Carlos
Text Box
Show and label row/easement per rec # 212104521

Carlos
Text Box
Label asphalt parking lot.

Carlos
Text Box
Label proposed sidewalk

Carlos
Callout
Label

Carlos
Callout
Label lines

Carlos
Callout
Label C/G

Carlos
Callout
Label

Carlos
Text Box
Show and label curb cut discussed in page 6.

CDurham
Callout
Provide protection for flows entering cross pan

CDurham
Text Box
Limits of offside basins needs to be shown on this map or the existing drainage map (to be provided)



V1_Drainage Letter.pdf Markup Summary

Subject: Callout
Page Label: 29
Author: Carlos
Date: 9/26/2023 5:25:00 PM
Status: 
Color: 
Layer: 
Space: 

Label culvert, type, and sizing. Please note all
culverts within EPC right-of-way shall be min. 18"
diameter and RCP.

Callout (19)

Subject: Callout
Page Label: 29
Author: Carlos
Date: 10/2/2023 4:25:26 PM
Status: 
Color: 
Layer: 
Space: 

Label all drainage structures and facilities. Label
type and dimensions.

Subject: Callout
Page Label: 29
Author: Carlos
Date: 9/26/2023 5:29:34 PM
Status: 
Color: 
Layer: 
Space: 

Label grate inlet

Subject: Callout
Page Label: 19
Author: Carlos
Date: 10/2/2023 4:24:25 PM
Status: 
Color: 
Layer: 
Space: 

Please revise overland length calculations. Per El
Paso County DCM, the max length of overland
flow is 300ft for non-urban land uses and 100 ft for
urban land uses.

Subject: Callout
Page Label: 29
Author: Carlos
Date: 10/2/2023 4:25:48 PM
Status: 
Color: 
Layer: 
Space: 

Label

Subject: Callout
Page Label: 29
Author: Carlos
Date: 10/2/2023 4:26:32 PM
Status: 
Color: 
Layer: 
Space: 

Label lines

Label culvert, type, and sizing.
Please note all culverts within
EPC right-of-way shall be min.
18" diameter and RCP.

Label all drainage
structures and
facilities. Label type
and dimensions.

Label grate inlet

dition Project Name: Project Name
Project No.:

Calculated By: MRW
Checked By: MJP

Date: 3/31/23

FIN
C5 L S Ti L S Cv VEL. Tt COMP. Tc TOTAL Urbanized Tc

(FT) (%) (MIN) (FT) (%) (FPS) (MIN) (MIN) LENGTH (FT) (MIN) (M
0.41 35 2.7 5.4 142 3.7 20.0 3.8 0.6 6.0 177.0 11.0 6
0.37 191 2.7 13.3 155 3.6 20.0 3.8 0.7 13.9 346.0 11.9 1
0.37 629 3.7 21.7 529 1.6 20.0 2.5 3.5 25.2 1158.0 16.4 1

ed

Tc CHECK

HPT01

(URBANIZED BASINS)
INITIAL/OVERLAND

(Ti)
TRAVEL TIME

(Tt)

Please revise overland length calculations. Per El
Paso County DCM, the max length of overland flow
is 300ft for non-urban land uses and 100 ft for urban
land uses.

O
14.
38

Label

Label lines



Subject: Callout
Page Label: 29
Author: Carlos
Date: 10/2/2023 4:26:47 PM
Status: 
Color: 
Layer: 
Space: 

Label C/G

Subject: Callout
Page Label: 29
Author: Carlos
Date: 10/2/2023 4:27:07 PM
Status: 
Color: 
Layer: 
Space: 

Label

Subject: Callout
Page Label: 7
Author: Carlos
Date: 10/2/2023 4:45:55 PM
Status: 
Color: 
Layer: 
Space: 

The general concept above states flows will go
through a swale before reaching the proposed
culvert. Please clarify. Include the culvert
designation (culvert 1?) and type/sizing.

Subject: Callout
Page Label: 20
Author: Carlos
Date: 10/2/2023 4:49:29 PM
Status: 
Color: 
Layer: 
Space: 

State where the pipe size is being obtained. The
culvert calculations show a 15in culvert.

Subject: Callout
Page Label: 20
Author: CDurham
Date: 10/3/2023 3:16:17 PM
Status: 
Color: 
Layer: 
Space: 

Label curb cut on plans

Subject: Callout
Page Label: 23
Author: CDurham
Date: 10/3/2023 3:20:18 PM
Status: 
Color: 
Layer: 
Space: 

Min size culvert in ROW is 18" (ECM Section
3.3.2.C)

Label C/G

Label

.48 acres comprised of a drive aisle, parking, grass, and pond. Runoff from
lows of 1.0 cfs and 2.4 cfs in the minor and major storm events. Runoff from

yed by the concrete pan to the curb cut and will eventually flow to the existing

 10.07 acres comprised of various lots. Runoff from this basin will result in
8.6 cfs in the minor and major storm events. Runoff from this basin will flow in
 eventually reaching the culvert. The culvert will convey up to 7.85 cfs while
the road and flow to the existing pond.

 0.76 acres comprised of various lots. Runoff from this basin will result in
 cfs in the minor and major storm events. Runoff from this basin will flow in a
parking lot, will be conveyed by the concrete pan to the curb cut, and will
g pond.

N
ope Physical Therapy project has been prepared using the criteria and
 of Colorado Springs Drainage Criteria Manual, Volumes 1 & 2. The runoff
ersely affect the surrounding and downstream developments.

this time.

The general concept above states flows will go through a swale
before reaching the proposed culvert. Please clarify. Include the
culvert designation (culvert 1?) and type/sizing.

Q Sl
o

St
r

De Sl
o

Pi
p

Le Ve Tt

Flow through curb cut onsite

14.4 1.0 30 42 8.4 0.1 Flow to Culvert

Flow through curb cut offsite

8 1.6 A1 + OS2

State where the pipe
size is being
obtained. The culvert
calculations show a
15in culvert.

REMARKS

Flow through curb cut onsite

Flow to Culvert

Flow through curb cut offsite

A1 + OS2

Label curb cut on plans

Culvert 1

ummary - Culvert 1
cular

1.25 ft

Corrugated Steel

0 in

 n: 0.0240

Min size culvert in ROW is
18" (ECM Section 3.3.2.C)



Subject: Callout
Page Label: 23
Author: CDurham
Date: 10/3/2023 3:33:57 PM
Status: 
Color: 
Layer: 
Space: 

What is depth of overtopping flow? Verify with
DCM Table 6-4 Allowable Culvert Overtoppings

Subject: Callout
Page Label: 23
Author: CDurham
Date: 10/3/2023 3:32:06 PM
Status: 
Color: 
Layer: 
Space: 

All pipes in ROW are to be RCP (ECM Section
3.3.1.J.1)

Subject: Callout
Page Label: 23
Author: CDurham
Date: 10/3/2023 3:35:54 PM
Status: 
Color: 
Layer: 
Space: 

Should be using OS1 100-year flow of 38.6 to
design culvert

Subject: Callout
Page Label: 23
Author: CDurham
Date: 10/3/2023 3:38:40 PM
Status: 
Color: 
Layer: 
Space: 

Use 5-year flow to determine min velocity per ECM
section 3.3.2.D

Subject: Callout
Page Label: 29
Author: CDurham
Date: 10/3/2023 3:40:18 PM
Status: 
Color: 
Layer: 
Space: 

Provide protection for flows entering cross pan

Subject: Callout
Page Label: 25
Author: CDurham
Date: 10/3/2023 3:42:28 PM
Status: 
Color: 
Layer: 
Space: 

See ECM Section 2.6.9.G - Parallel culvert not
permitted

1
Roadway	
Discharge	
(cfs)	

Iterations	

6.54 6
6.54 2
6.54 2
6.54 2

What is depth of overtopping flow?
Verify with DCM Table 6-4
Allowable Culvert Overtoppings

mmary - Culvert 1
ular

.25 ft

orrugated Steel

in

n: 0.0240

ight

n: Thin Edge Projecting (Ke=0.9)

None

All pipes in ROW are to be
RCP (ECM Section
3.3.1.J.1)

Discharge Data
Selection Method: Specify Minimum, Design, and Maxim

Flow: 14.40 cfs

w: 14.40 cfs

Flow: 14.40 cfs

mmary of Culvert Flows at Crossing: Crossing 1
r	
(ft)	

Total	
Discharge	
(cfs)	

Culvert	1	
Discharge	
(cfs)	

Roadway	
Discharge
(cfs)	

Should be using OS1
100-year flow of 38.6 to
design culvert

ulvert Analysis Report
arge Data
ion Method: Specify Minimum, Design, and Maximum Flow

14.40 cfs

40 cfs

 14.40 cfs

ry of Culvert Flows at Crossing: Crossing 1

Use 5-year flow to determine min
velocity per ECM section 3.3.2.D

Provide protection for flows
entering cross pan

rings

STORM DRAIN SY

See ECM Section 2.6.9.G -
Parallel culvert not
permitted



Subject: Callout
Page Label: 7
Author: CDurham
Date: 10/3/2023 3:55:18 PM
Status: 
Color: 
Layer: 
Space: 

Provide calculations for sizing of curb cut

Subject: Cloud+
Page Label: 4
Author: Carlos
Date: 10/2/2023 4:15:04 PM
Status: 
Color: 
Layer: 
Space: 

A replat request does not seem to be require.
Please remove statement.

Cloud+ (1)

Subject: Drainage Report - County
Page Label: 2
Author: Carlos
Date: 9/26/2023 4:01:38 PM
Status: 
Color: 
Layer: 
Space: 

El Paso County:

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

________________________________________
_       ____________
Joshua Palmer, P.E.                                               
        Date
County Engineer / ECM Administrator

Conditions:

Drainage Report - County (1)

Subject: Drainage Report: Developer
Page Label: 2
Author: Carlos
Date: 9/26/2023 4:02:28 PM
Status: 
Color: 
Layer: 
Space: 

Owner/Developer’s Statement:

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

_______________________________________  
    _______________
[Name, Title]                                                            
   Date
[Business Name]
[Address]

Drainage Report: Developer (1)

basin will result in
this basin will flow in

up to 7.85 cfs while

asin will result in
s basin will flow in a

curb cut, and will

he criteria and

Provide calculations for
sizing of curb cut

Hope Physical Therapy
03/31/2023

I. INTRODUCTION
PURPOSE
This document is the Drainage Letter for Hope Physical Therapy. The purpose of this project is to build a
parking lot on an empty site. Previously, all flows were captured by an existing pond located at the corner
of Platinum Drive and Austin Bluffs Parkway. With the addition of the parking lot, some of the flows will
now be conveyed by a concrete channel and will flow over riprap before flowing to the existing pond. This
report will identify drainage patterns and drainage features to show proposed design meets City of
Colorado Drainage Criteria Manual.

The project is currently located on 1 lot (Lot 14, Block 15, Vista Peaks Estates Addition) and will be
exempt from a replat with the request of a waiver of a replat.

No approved drainage reports were found during research of the proposed site. A drainage letter is being
provided rather than a full drainage report due to the total area of earth disturbance associated with this
project is less than 1 acre (approximately 0.37 acres of disturbance) and it is not part of a larger common
development or sale.

LOCATION
The development is located in a portion of the Southeast Quarter of Section 16, Township 13 South,
Range 66 West of the 6th Principal Meridian in the City of Colorado Springs, El Paso County, Colorado.
The development is located at 4850 Austin Bluffs Pkwy, Colorado Springs, CO 80918, situated on the
north corner of Platinum Drive and Austin Bluffs Parkway. Refer to the image below and the Vicinity Map
in Appendix A.

A replat request does not seem to be require.
Please remove statement.

Galloway & Company, Inc.

Title

Address

CITY OF COLORADO SPRINGS

Field in accordance with section 7.7.906 of the Code of the City of Colorado Springs, 2001, as amended.

For City Engineer Date
Conditions:

El Paso County:

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

_________________________________________       ____________
Joshua Palmer, P.E.                                                        Date
County Engineer / ECM Administrator

Conditions:

Grant Dennis, PE 0051622 Date
For and on behalf of Galloway & Company, Inc.

DEVELOPER’S CERTIFICATION

Thirteen Outlaws, LLC hereby certifies that the drainage facilities for Hope Physical Therapy shall be
constructed according to the design presented in this report. I understand that the City of Colorado
Springs does not and will not assume liability for the drainage facilities designed and/or certified by my
engineer and that are submitted to the City of Colorado Springs pursuant to section 7.7.906 of the City
Code; and cannot, on behalf of Hope Physical Therapy guarantee that final drainage design review will
absolve Thirteen Outlaws, LLC 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.

Authorized Signature Date

Printed Name

Title

Address

Owner/Developer’s Statement:

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

_______________________________________       _______________
[Name, Title]                                                                Date
[Business Name]
[Address]



Subject: Drainage Report-Engineer
Page Label: 2
Author: Carlos
Date: 9/26/2023 4:02:52 PM
Status: 
Color: 
Layer: 
Space: 

Design Engineer’s Statement:

The attached drainage plan and report were
prepared under my direction and supervision and
are correct to the best of my knowledge and belief.
 Said drainage report has been prepared according
to the criteria established by the County for
drainage reports and said report is in conformity
with the applicable master plan of the drainage
basin.  I accept responsibility for any liability
caused by any negligent acts, errors or omissions
on my part in preparing this report.

_______________________________________  
        _______________
[Name, P.E. #________ ]                                        
        Date
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ENGINEER’S STATEMENT

I affirm that this report and plan for the drainage design for Hope Physical Therapy 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 errors or omissions on my part in preparing this report.

Grant Dennis, PE 0051622 Date
For and on behalf of Galloway & Company, Inc.

DEVELOPER’S CERTIFICATION

Thirteen Outlaws, LLC hereby certifies that the drainage facilities for Hope Physical Therapy shall be

Design Engineer’s Statement:

The attached drainage plan and report were prepared under my direction and
supervision and are correct to the best of my knowledge and belief.  Said
drainage report has been prepared according to the criteria established by the
County for drainage reports and said report is in conformity with the applicable
master plan of the drainage basin.  I accept responsibility for any liability caused
by any negligent acts, errors or omissions on my part in preparing this report.

_______________________________________           _______________
[Name, P.E. #________ ]                                                 Date

Hope Physical Therapy
03/31/2023

I. INTRODUCTION
PURPOSE
This document is the Drainage Letter for Hope Physical Therapy. The purpose of this project is to build a
parking lot on an empty site. Previously, all flows were captured by an existing pond located at the corner
of Platinum Drive and Austin Bluffs Parkway. With the addition of the parking lot, some of the flows will
now be conveyed by a concrete channel and will flow over riprap before flowing to the existing pond. This
report will identify drainage patterns and drainage features to show proposed design meets City of
Colorado Drainage Criteria Manual.

The project is currently located on 1 lot (Lot 14, Block 15, Vista Peaks Estates Addition) and will be
exempt from a replat with the request of a waiver of a replat.

No approved drainage reports were found during research of the proposed site. A drainage letter is being
provided rather than a full drainage report due to the total area of earth disturbance associated with this
project is less than 1 acre (approximately 0.37 acres of disturbance) and it is not part of a larger common
development or sale.

LOCATION
The development is located in a portion of the Southeast Quarter of Section 16, Township 13 South,
Range 66 West of the 6th Principal Meridian in the City of Colorado Springs, El Paso County, Colorado.
The development is located at 4850 Austin Bluffs Pkwy, Colorado Springs, CO 80918, situated on the
north corner of Platinum Drive and Austin Bluffs Parkway. Refer to the image below and the Vicinity Map
in Appendix A.

191
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The proposed improvements are <1ac of soil
disturbance, so water quality treatment is not
required. However, discuss the need (or lack there
of) for detention and the suitability of the outfall per
the following:

Per ECM Chap 3.2.8.B, “The proposed project or
developed land use shall not change historical
runoff values, cause downstream damage, or
adversely impact adjacent properties.” Increases
from the historical flowrates are allowable (with or
without full spectrum detention) if it is shown (via
text and/or calcs) that the flow increase can be
accommodated downstream (i.e., show that there
is a suitable outfall, per ECM Chap 3.2.4). If
applicable, reference the downstream facilities in a
DBPS or MDDP.  
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Drainage letter shall be based on El Paso County
drainage criteria manual and engineering criteria
manual. Please revise all calculations and
narrative.
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Galloway & Company, Inc. Page 6 of 7

V. CONCLUSION
This drainage letter for the Hope Physical Therapy project has been prepared using the criteria and
methods set forth in the City of Colorado Springs Drainage Criteria Manual, Volumes 1 & 2. The runoff
from this project will not adversely affect the surrounding and downstream developments.

VARIANCES
No variance(s) requested at this time.

The proposed improvements are <1ac of soil disturbance, so water quality treatment is
not required. However, discuss the need (or lack there of) for detention and the
suitability of the outfall per the following:

Per ECM Chap 3.2.8.B, “The proposed project or developed land use shall not change
historical runoff values, cause downstream damage, or adversely impact adjacent
properties.” Increases from the historical flowrates are allowable (with or without full
spectrum detention) if it is shown (via text and/or calcs) that the flow increase can be
accommodated downstream (i.e., show that there is a suitable outfall, per ECM Chap
3.2.4). If applicable, reference the downstream facilities in a DBPS or MDDP.  

906 of the Code of the City of Color

Replace with:
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Explain how offsite flows reach the existing pond.

Subject: Text Box
Page Label: 29
Author: Carlos
Date: 10/2/2023 4:46:28 PM
Status: 
Color: 
Layer: 
Space: 

Label concrete pan and dimensions.
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Show and label existing swale.
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Show and label existing and proposed contour
elevations.
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Show and label riprap.
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Show and label row/easement per rec #
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Label asphalt parking lot.
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Describe existing conditions of the site (i.e.
vegetation etc.)
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What are the existing flows exiting the site? State
existing flows and compare them to the proposed
conditions. State the difference in flows. Describe if
the existing inlet is adequate to handle the
increase in flows. Provide calculations.
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The drainage map shows flows from OS2 flowing
towards A1. Please state what the cumulative
flows are.

Label asphalt parking lot.

Label proposed sidewalk

GallowayUS.com

Add "PCD File No. PPR235"

ON
n Zone X, as referenced from FEMA flood Insurance Rate Map
date of December 7, 2018). Zone X is described as areas determined to
e floodplain. See Appendix A for the Flood Insurance Rate Map
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IA
 REFERENCE

ormwater management system for this project was prepared in

Describe existing conditions of the site (i.e.
vegetation etc.)

CES
a Manual Volume 1, City of Colorado Springs, rev. January 2021.

a Manual Volume 2, City of Colorado Springs, rev. December 2020.

cture Guidance Manual, City of Colorado Springs, March 2022.

What are the existing flows exiting the site? State existing
flows and compare them to the proposed conditions.
State the difference in flows. Describe if the existing inlet
is adequate to handle the increase in flows. Provide
calculations.

CONCEPT
 onsite improvements are all included within 3 basins. All basins will flow to the existing
1 and OS2 will flow to the concrete pan that will be conveyed to the existing pond. Basin
through an existing swale which will eventually flow to a proposed culvert which will flow to
ond. See Appendix C for typical analysis. All offsite drainage will continue to flow adjacent to
ng historic drainage patterns.

pproximately 0.48 acres comprised of a drive aisle, parking, grass, and pond. Runoff from
result in peak flows of 1.0 cfs and 2.4 cfs in the minor and major storm events. Runoff from
 will be conveyed by the concrete pan to the curb cut and will eventually flow to the existing

 approximately 10.07 acres comprised of various lots. Runoff from this basin will result in
14.4 cfs and 38.6 cfs in the minor and major storm events. Runoff from this basin will flow in
ern, south until eventually reaching the culvert. The culvert will convey up to 7.85 cfs while
ow will overtop the road and flow to the existing pond.

 approximately 0.76 acres comprised of various lots. Runoff from this basin will result in
1.0 cfs and 2.5 cfs in the minor and major storm events. Runoff from this basin will flow in a
n, south to the parking lot, will be conveyed by the concrete pan to the curb cut, and will
w to the existing pond.

CLUSION

The drainage map shows flows from OS2 flowing
towards A1. Please state what the cumulative flows are.
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Show and label curb cut discussed in page 6.
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How are flows from OS2 reaching A1?
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The City of COS has a drainage report and CDs
for the existing box inlet. Please contact COS for a
copy.
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Needs to include OS1
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See comments on previous page

Show and label curb cut discussed in page 6.
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Provide slope and velocity
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Provide calculations for curb cuts
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Provide existing drainage map
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Limits of offside basins needs to be shown on this
map or the existing drainage map (to be provided)
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Culvert needs to be designed for 100-year flow.
Address overtopping (See appendix)

Provide slope and
velocity
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100-year flow. Address
overtopping (See appendix)
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How are flows exiting existing pond? Is outfall still
adequate with increased flows? Discuss where
final outfall of flows are.

How are flows exiting
existing pond? Is
outfall still adequate
with increased flows?
Discuss where final
outfall of flows are.
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