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ENGINEER’S STATEMENT 
 
I affirm that this report and plan for the Final drainage design for Panda Express - Fountain was prepared 
by me (or under my direct supervision) in accordance with the provisions of the City of Colorado Springs 
Drainage Criteria Manual for the owners thereof.  I understand that the City of Fountain does not and will 
not assume liability for drainage facilities designed by others. 
 
 
 

            
Joe Park, PE #42470     Date 
For and on behalf of Galloway & Company, Inc. 

 

 

 

DEVELOPER’S CERTIFICATION 
 
“Panda Restaurant Group, Inc. hereby certifies that the drainage facilities for Panda Express - Fountain 
shall be constructed according to the design presented in this report. I understand that the City of 
Fountain does not and will not assume liability for the drainage facilities designed and/or certified by my 
engineer and that the City of Fountain reviews drainage plans pursuant to the Municipal Code; but 
cannot, on behalf of Panda Express - Fountain, guarantee that final drainage design review will absolve 
Panda Restaurant Group, Inc. and/or their successors and/or assigns of future liability for improper 
design.” 
 
 
 

            
Authorized Signature      Date 
Panda Restaurant Group, Inc. 
 
 
 
CITY OF FOUNTAIN 
 
 
 

            
City Engineer       Date 
 
Conditions: 
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I. INTRODUCTION 

PRUPOSE 
The purpose of the Drainage Compliance Letter is to show the proposed drainage concept for this 
project adheres to the drainage concept from Preliminary/Final Drainage Report for Lots 1-4 
South Academy Highlands Filing No. 4. Supporting calculations are following this letter to provide 
additional detail and support the information provided in the drainage concept and conclusions below. 
 

LOCATION 
Panda Express – Fountain, referred to herein as the ‘site’, ‘project site’ or ‘Panda Express’, is located 
at 4446 Venetucci Boulevard at the southwest corner of Walmart Heights and Venetucci Boulevard. 
The project site is Lot 1 of the South Academy Highlands Filing 4. The project site is bordered to the 
north and west by unplatted land; to the south by undeveloped Lot 2 of South Academy Highlands 
Filing 4; and to the east by Venetucci Boulevard. The project site is part of Section 4, Township 15 
South, Range 66 West of the 6th Principal Meridian, City of Fountain, County of El Paso, State of 
Colorado. Refer to Appendix A for a Vicinity Map showing the project location and the surrounding 
area. 

 
PROPOSED DEVELOPMENT 
The project site covers ±1.341 acres. The proposed improvements include the development of a 
Panda Express Restaurant with drive thru, associated parking lot and drive aisles, utilities 
infrastructure and landscaping. 
 
The existing site is currently vacant, however prior to Panda Express’ development, the overall 
developer of South Academy Highlands Filing 4 shall construct an Extension of Walmart Heights and 
overlot grade the site. In the overlot graded condition, the site shall generally drain from south to north 
at approximately 2%. 

 
According to the Natural Resources Conservation Service (NRCS) Web Soil Survey, the project site 
consists of a Schamber-Razor complex soils, 8 to 50 percent slopes, Hydrologic Soil Group (HSG) 
‘A’. Reference Appendix A for the NRCS Soils information. 
 
There are no major drainageways or irrigation facilities located on the site. The site currently contains 
a large temporary sediment basin that shall be replaced with individual sediment basins for each lot 
by the overall developer of South Academy Highlands Filing 4. 

 

II. HISTORIC DRAINAGE 

PREVIOUS REPORTS 
The proposed site has been included in the previous drainage report – referred to herein as the 
‘existing report’: Preliminary/Final Drainage Report for Lots 1-4 South Academy Highlands 
Filing No. 4. Excerpts from this report can be found in Appendix A. 

 

OVERALL BASIN DESCRIPTION 
The project site is located within the Fishers Canyon Drainage Basin and at the time of development 
will have been overlot graded with the South Academy Highlands Filing No. 4 construction. Per the 
existing report, detention and water quality for the project site is included in Water Quality Facility T, 
existing north of the project site. An existing storm sewer system in being installed with the South 
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Academy Highlands Filing No. 4 construction, with a 24” stub being provided in the northeast corner 
of the project site. 

 
The project site is not impacted by a FEMA designated floodplain per FEMA FIRMette map number 
08041C0743G, map revised date December 7, 2018. The map is shown in Appendix A. 

 

EXISTING SUB-BASIN DESCRIPTION 
The project site lies within sub-basins A, B, C, and D identified in the existing report, existing design 
points 10, 9, 8, and 7, respectively. Reference Appendix A for existing sub-basin descriptions, 
summarized in the table below. 
 

EXISTING SUB-BASIN SUMMARY TABLE 

Sub-
Basin 

Design 
Point 

Area 
(acres) 

C5 C100 Q5 (cfs) Q5 (cfs) 

A 10 0.07 0.67 0.78 0.2 0.5 
B 9 0.19 0.73 0.82 0.7 1.4 
C 8 0.94 0.82 0.89 3.9 7.6 
D 7 0.15 0.74 0.83 0.6 1.1 

 
 

III. DESIGN CRITERIA 

DEVELOPMENT CRITERIA REFERENCE 
The proposed private storm sewer system was designed in accordance with the City of Colorado 
Springs Drainage Criteria Manual and the Mile High Flood District Urban Storm Drainage Criteria 
Manual.  
 

HYDROLOGIC CRITIERIA 
Hydrology calculations were performed using Chapter 6 of the City of Colorado Springs Drainage 
Criteria Manual (May 2014, revised January 2021) 
 
The drainage calculations were based on the 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). Intensity (in/hr) 
5-year 1.50 5.17 

100-year 2.52 8.68 
 

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: 

 
Q = CIA 
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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, as shown in the drainage criteria manual (Table 6-6). Composite percent impervious 
and C values were calculated using the streets, roofs, and lawns coefficients found in Table 6-6 of the 
manual. 
 

HYDRAULIC CRITERIA 
On-site storm sewer pipes will typically range from 12” to 24” RCP. The proposed storm sewer 
system was sized using Bentley Flowmaster to determine pipe flow capacities in the 100-year storm 
event. 
 
The proposed Type R inlet was sized using the MHFD-Inlet_v5.01 spreadsheet. The allowable flow 
was based on the regulated maximum flow spread and gutter flow line depth, the street longitudinal 
and transverse slopes, the gutter geometry, the street roughness and any conveyance capacity 
behind the curb face. The proposed Type D inlet was sized using the weir equation to create a Head 
to Flow Capacity chart. Refer to Appendix C for street capacity calculations. 

 

IV. FOUR STEP PROCESS 

1. Employ Runoff Reduction Practices 
The purpose of this step is to reduce runoff peaks and volumes from urbanizing areas through 
MDCIA (minimizing directly connected impervious areas). The intent of MDCIA is to reduce 
impervious area and route runoff from impervious areas through pervious areas to promote 
infiltration. The proposed development uses Low Impact Development (LID) practices to reduce 
runoff at the source. Rather than creating point discharges that are directly connected to impervious 
areas, runoff is routed through pervious areas to the extent possible.  
 

2. Stabilize Drainageways 
This step implements stabilization to existing natural channels to accommodate developed flows 
while protecting infrastructure and controlling sediment loading from erosion in the drainageways. 
This site releases into an existing storm sewer system, there by not needing any additional 
stabilization or erosion controls.  
 

3. Provide Water Quality Capture Volume (WQCV) 
Water quality for the project site is being provided by the regional Water Quality Facility T, and 
therefore is not applicable to the project site. 
 

4. Implement Site Specific and Other Source Control BMPs 
As this site is a commercial development, the area will need to consider the need for Industrial and 
Commercial BMPs. No industrial uses are proposed for the site and site operations will be contained 
within the building. Source control BMPs protect the release of pollutants from outdoor storage areas. 
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Trash enclosures will be provided near the building. All drainage from this site shall be routed through 
the regional water quality detention facility, minimizing contaminants into the downstream system.  

 

V. DRAINAGE PLAN 

GENERAL CONCEPT 
The overall drainage pattern established with the overlot grading will not be altered with the proposed 
development. The site will ultimately consist of ground covered by pavement, rooftop, and 
landscaping. Existing sub-basins A, B, and D will have minor alterations, while sub-basin C will be 
divided into two (2) sub-basins based on the on-site grading. All flows shall enter the existing storm 
sewer system in Walmart Heights as in the existing report, and will be conveyed via the existing storm 
sewer system to Water Quality Facility T. 

As specified in the existing report, off-site flows from Lots 2-4 of South Academy Highlands Filing 4 
will not be accepted by Panda Express – Fountain and have not been accounted for in this drainage 
design. 

SPECIFIC DETAILS 
The following is a detailed description of the proposed onsite developed drainage patterns and 
conveyance facilities. Refer to the Drainage Plan located in Appendix D of this report.  

 
Sub-basin A is approximately 0.05 acres comprised of a portion of Walmart Heights and adjacent 
landscaping on the northeast corner of the site with C5 and C100 values of 0.80 and 0.89 respectively. 
Runoff from this basin will result in peak flows of 0.2 cfs and 0.4 cfs in the minor and major storm 
events respectively, not exceeding the runoff from Existing Sub-basin A. Runoff from this basin be 
conveyed with curb and gutter into Venetucci Boulevard (Design Point 6). 
 
Sub-basin B is approximately 0.19 acres comprised of a portion of Walmart Heights and adjacent 
landscaping along the north of the site with C5 and C100 values of 0.73 and 0.83 respectively. Runoff 
from this basin will result in peak flows of 0.7 cfs and 1.4 cfs in the minor and major storm events 
respectively, not exceeding the runoff from Existing Sub-basin A. Runoff from this basin be conveyed 
with curb and gutter into an existing 10’ Type R inlet (Design Point 2). 
 
Sub-basin C-1 is approximately 0.15 acres comprised of proposed drive aisle and parking area with 
adjacent landscaping on the southwest corner of the site with C5 and C100 values of 0.75 and 0.85 
respectively. Runoff from this basin will result in peak flows of 0.6 cfs and 1.1 cfs in the minor and 
major storm events respectively. Runoff from this basin be conveyed with curb and gutter into a 
proposed 5’ Type R inlet (Design Point 3) and be conveyed northeast via the proposed onsite storm 
sewer system to the existing storm sewer stub (Design Point 5). 

 
Sub-basin C-2 is approximately 0.78 acres comprised of the proposed Panda Express building, 
drive-thru, on-site drive aisles, and parking area with adjacent landscaping through the central and 
eastern of the site with C5 and C100 values of 0.66 and 0.76 respectively. Runoff from this basin will 
result in peak flows of 2.6 cfs and 4.9 cfs in the minor and major storm events respectively. Runoff 
from this basin be conveyed with curb and gutter into a proposed Type D inlet (Design Point 4) and 
be conveyed northeast via the proposed onsite storm sewer system to the existing storm sewer stub 
(Design Point 5).  
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The combined flow of the proposed C-series Sub-basins does not exceed the flows from Existing 
Sub-basin C. 

 
Sub-basin D is approximately 0.17 acres comprised of a portion of Walmart Heights and adjacent 
landscaping, as well as the proposed trash enclosure, along the west of the site with C5 and C100 
values of 0.59 and 0.73 respectively. Runoff from this basin will result in peak flows of 0.5 cfs and 1.0 
cfs in the minor and major storm events respectively, not exceeding the runoff from Existing Sub-
basin A. Runoff from this basin be conveyed with curb and gutter into an existing 5’ Type R inlet 
(Design Point 1). 

 

STORMWATER CONVEYANCE FACILITIES 
Runoff from the project site will be conveyed through the site via overland flow to curb and gutter 
where the flows will be intercepted by proposed and existing storm sewer inlets and conveyed to the 
existing regional water quality detention facilities by the existing storm sewer system. 

 

VI. CONCLUSIONS 

Based on the above descriptions, proposed runoff from the project site is less than or equal to the 
runoff assumed in the existing report, showing conformance with the Preliminary/Final Drainage 
Report for Lots 1-4 South Academy Highlands Filing No. 4. As specified in tihs existing report, off-
site flows from Lots 2-4 of South Academy Highlands Filing 4 will not be accepted by Panda Express 
– Fountain and have not been accounted for in this drainage design. 

COMPLIANCE WITH STANDARDS 
The design presented in this drainage compliance letter for Panda Express - Fountain has been 
prepared in accordance with the design standards and guidelines presented in the City of Colorado 
Springs Drainage Criteria Manual and the Mile High Flood District Urban Storm Drainage Criteria 
Manual.  
  

VARIANCES 
No variance(s) requested at this time. 

 

VI. REFERENCES  

1. Urban Storm Drainage Criteria Manual, Mile High Flood District, January 2016 (with current 
revisions). 
 

2. Drainage Criteria Manual, City of Colorado Springs, May 2014 (with January 2021 revisions). 
 

3. Preliminary/Final Drainage Report for Lots 1-4 South Academy Highlands Filing No. 4, Prepared 
by Classic Consulting, January 2022. 

 
4. Flood Insurance Rate Map – El Paso County, Colorado and Incorporated Areas Panel No. 

08041C0743G, Effective December 7, 2018. 
 

5. Soil Map – El Paso County Area, Colorado as available through the Natural Resources 
Conservation Service National Cooperative Soil Survey web site via Web Soil Survey 2.0. 
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Pipe 7 (Private 30” RCP, Q5 = 10.2 cfs, Q100= 19.9 cfs) conveys the combined runoff from this manhole 

to the north within the rear drive aisle.     

 

Design Point 7 (Q5 = 0.5 cfs, Q100= 1.1 cfs) consists of runoff from Basin D, 0.15 acres of rear drive aisle 

and back of Lot 1 development.  This runoff will drain over the asphalt and along the curb and gutter to 

a proposed 5.0’ CDOT Type R curb (at-grade) inlet.  Pipe 8 (18” RCP) conveys the intercepted runoff to 

the storm main in the rear drive aisle.  Pipe 9 (Private 30” RCP, Q5 = 10.6 cfs, Q100= 20.7 cfs) conveys 

the combined runoff from this manhole (Pipes 7 & 8) to the north within the rear drive aisle.     

 

Design Point 8 (Q5 = 3.9 cfs, Q100= 7.6 cfs) consists of runoff from Basin C, 0.94 acres of Lot 1 

development.  A future Final Drainage Repot for Lot 1 will be completed that will detail the collection 

system and connection to this 18” storm stub (Pipe 10) provided with the storm sewer main and rear 

drive aisle construction.  Pipe 10 connects to a junction manhole with Pipes 9 & 11.   

 

Design Point 9 (Q5 = 0.7 cfs, Q100= 1.4 cfs) consists of runoff from Basin B, 0.19 acres of main entrance 

and rear drive aisle within Lot 1.  This runoff will drain over the asphalt and along the curb and gutter 

to a proposed 10.0’ CDOT Type R curb (at-grade) inlet.  Pipe 11 (Private 18”) conveys the intercepted 

runoff to a junction manhole with Pipes 9 & 10.  This manhole connects with the existing 30” RCP stub 

(Pipe 12) from Venetucci Blvd. and South Academy Highlands Filing No. 1 infrastructure.  Pipe 12 is the 

existing Private 30” RCP and contains fully developed flow rates of Q5 = 14.8 cfs and Q100= 28.8 cfs.  The 

previously approved Filing No. 1 drainage report assumed a fully developed condition flow rate in this 

30” RCP of Q5 = 17.5 cfs and Q100= 32.8 cfs, higher than the actual developed conditions of Lots 1-4 

Filing No. 4.  The previously approved report and infrastructure accounted for the same acreage of 

proposed Lots 1-4 commercial development in the downstream storm sewer main and full spectrum 

detention and storm water quality facility ‘T’ located prior to Fisher’s Canyon drainage way.  As 

previously discussed, this facility was designed and installed per all applicable criteria and no 

improvements are required based upon the development of Lots 1-4.  As there have been no change to 

the tributary area, land use, drainage patterns, and a slight decrease in runoff rates, there is no need 

for additional analysis of the existing downstream infrastructure and the development of Lots 1-4 
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South Academy Highlands Filing No. 4 will not hinder adjacent properties or downstream storm sewer 

facilities.   

 

Four (4) new temporary sediment basins are proposed (one for each lot) to replace the larger existing 

temporary sediment basin that exists within Basins B & C.  Temporary sediment basin relocation design 

is shown on the site grading plan and construction drawings.   

Design Point 10 (Q5 = 0.2 cfs, Q100= 0.5 cfs) consists of runoff from Basin A, 0.07 acres of existing 

Venetucci Blvd. and proposed entrance into the Lots 1-4 development.  This runoff drains onto the 

existing roadway and drains to downstream facilities and ultimately to the downstream Pond ‘T’.  As 

this runoff is very minor and the proposed storm system effectively intercepts the proposed 

development drainage, additional downstream analysis is not warranted.   

 

DRAINAGE CRITERIA 

Hydrologic calculations were performed using the City of Colorado Springs/El Paso County Drainage 

Criteria Manual, Revised January 2021.  The Rational Method was used to estimate stormwater runoff 

(5-year and 100-year recurrence intervals) to the proposed inlets, storm sewer pipes, and provided 30” 

storm sewer stub for the entire Lots 1 – 4 Filing No. 4 development.  The UDFCD UD-Inlet workbook 

per Mile High Flood District (previously the Urban Drainage and Flood Control District) was used to size 

the proposed storm inlets.  Hydraulic Grade Line (HGL) calculations for the 100-year storm event were 

calculated using UD-Sewer 2009 per Mile High Flood District and at no times is the 100-year line within 

1.0’ to the finished ground of the storm alignments.  A Site-Level Low Impact Development form (IRF 

form) is included in the Appendix and was completed using the UD-BMP workbook from Mile High 

Flood District and shows a composite imperviousness of 88.1% for the 3.85 acres of developed runoff 

within Pipe 12.     

 

WATER QUALITY SUMMARY 

The City of Fountain has required the Four Step Process for receiving water protection that focuses on 

reducing runoff volumes, treating the water quality capture volume (WQCV), stabilizing drainage ways, 

and implementing long-term source controls. The Four Step Process pertains to management of 
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JOB NAME: South Academy Highlands Filing No. 4
JOB NUMBER: 2186.90
DATE: 01/30/22
CALCULATED BY: MAL

FINAL DRAINAGE REPORT ~ BASIN RUNOFF COEFFICIENT SUMMARY (DEVELOPED)
IMPERVIOUS AREA / STREETS LANDSCAPE/UNDEVELOPED AREAS WEIGHTED USE

BASIN
TOTAL

AREA (AC) AREA (AC) C(5) C(100) AREA (AC) C(5) C(100) C(5) C(100) CA(5) CA(100)
A 0.07 0.05 0.90 0.95 0.02 0.08 0.35 0.67 0.78 0.05 0.05 Drive Aisle
B 0.19 0.15 0.90 0.95 0.04 0.08 0.35 0.73 0.82 0.14 0.16 Drive Aisle
C 0.94 0.85 0.90 0.95 0.09 0.08 0.35 0.82 0.89 0.77 0.84 LOT 1
D 0.15 0.12 0.90 0.95 0.03 0.08 0.35 0.74 0.83 0.11 0.12 Drive Aisle
E 0.20 0.18 0.90 0.95 0.02 0.08 0.35 0.82 0.89 0.16 0.18 Drive Aisle
F 0.65 0.59 0.90 0.95 0.06 0.08 0.35 0.82 0.89 0.54 0.58 LOT 2
G 0.16 0.14 0.90 0.95 0.02 0.08 0.35 0.80 0.88 0.13 0.14 Drive Aisle
H 0.16 0.15 0.90 0.95 0.01 0.08 0.35 0.85 0.91 0.14 0.15 Drive Aisle
J 0.57 0.50 0.90 0.95 0.07 0.08 0.35 0.80 0.88 0.46 0.50 LOT 3
K 0.83 0.71 0.90 0.95 0.12 0.08 0.35 0.78 0.86 0.65 0.72 LOT 4
Q 2.06 0.00 0.90 0.95 2.06 0.08 0.35 0.08 0.35 0.16 0.72 EX. SLOPE

EX-1 3.69 0.00 0.90 0.95 3.69 0.08 0.35 0.08 0.35 0.30 1.29 EXIST
EX-2 2.37 0.00 0.90 0.95 2.37 0.08 0.35 0.08 0.35 0.19 0.83 EXIST

WEIGHTED CA

Classic Consulting
PDR CALCS-FIL.4 Page 1of 6 1/30/2022
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JOB NAME: South Academy Highlands Filing No. 4
JOB NUMBER: 2186.90
DATE: 01/30/22
CALC'D BY: MAL

FINAL DRAINAGE REPORT ~ BASIN RUNOFF SUMMARY (DEVELOPED)
WEIGHTED OVERLAND STREET  /  CHANNEL FLOW Tc INTENSITY TOTAL  FLOWS 

BASIN CA(5) CA(100) C(5) Length Height Tc Length Slope Velocity Tc TOTAL I(5) I(100) Q(5) Q(100)
(ft) (ft) (min) (ft) (%) (fps) (min) (min) (in/hr) (in/hr) (cfs) (cfs)

A 0.05 0.05 0.9 10 0.15 1.0 40 1.5% 4.3 0.2 5.0 5.10 9.07 0.2 0.5

B 0.14 0.16 0.9 10 0.15 1.0 190 1.5% 4.3 0.7 5.0 5.10 9.07 0.7 1.4

C 0.77 0.84 0.9 10 0.15 1.0 190 1.5% 4.3 0.7 5.0 5.10 9.07 3.9 7.6

D 0.11 0.12 0.9 10 0.15 1.0 120 1.5% 4.3 0.5 5.0 5.10 9.07 0.6 1.1

E 0.16 0.18 0.9 10 0.15 1.0 130 1.5% 4.3 0.5 5.0 5.10 9.07 0.8 1.6

F 0.54 0.58 0.9 10 0.15 1.0 220 1.5% 4.3 0.9 5.0 5.10 9.07 2.7 5.3

G 0.13 0.14 0.9 10 0.15 1.0 120 1.5% 4.3 0.5 5.0 5.10 9.07 0.7 1.3

H 0.14 0.15 0.9 10 0.15 1.0 210 1.5% 4.3 0.8 5.0 5.10 9.07 0.7 1.3

J 0.46 0.50 0.9 10 0.15 1.0 200 1.5% 4.3 0.8 5.0 5.10 9.07 2.3 4.5

K 0.65 0.72 0.9 10 0.15 1.0 230 1.5% 4.3 0.9 5.0 5.10 9.07 3.3 6.5

Q 0.16 0.72 0.08 75 26 5.1 360 4.4% 7.3 0.8 5.9 4.87 8.66 0.8 6.2

EX-1 0.30 1.29 0.08 50 2 8.5 500 2.0% 4.9 1.7 10.2 4.07 7.23 1.2 9.3

EX-2 0.19 0.83 0.08 10 3.33 1.9 90 33.0% 20.1 0.1 2.0 6.06 10.77 1.1 8.9

Classic Consulting
PDR CALCS-FIL.4 Page 2of 6 1/30/2022
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Panda Express - Fountain
3/3/2022
________

Subdivision: South Academy Highlands Filing 4 Project Name: Panda Express - Fountain
Location: CO, Colorado Springs Project No.:

Calculated By: DDJ
Checked By: JDP

Date: 3/3/22

A 0.05 100 0.05 87.9 0 0.01 0.0 90 0.00 0.00 87.9
B 0.19 100 0.15 79.1 0 0.04 0.0 90 0.00 0.00 79.1

C-1 0.15 100 0.12 81.4 0 0.03 0.0 90 0.00 0.00 81.4
C-2 0.78 100 0.56 71.9 0 0.16 0.0 90 0.06 7.30 79.2
D 0.17 100 0.10 61.8 0 0.06 0.0 90 0.00 0.00 61.8

Area (ac)
Weighted 

% Imp.

Paved Roads Lawns
Weighted % 

Imp.
% Imp. Area (ac)

COMPOSITE % IMPERVIOUS CALCULATIONS

HVT000007

Weighted 
% Imp.

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

Roofs

% Imp.

Page 1 of 1



Panda Express - Fountain
3/3/2022
________

Subdivision: South Academy Highlands Filing 4 Project Name: Panda Express - Fountain
Location: CO, Colorado Springs Project No.:

Calculated By: DDJ
Checked By: JDP

Date: 3/3/22

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)
A 0.05 A 87.9 0.89 0.80 5.0
B 0.19 A 79.1 0.83 0.73 50 2.0 3.8 160 1.5 20.0 2.4 1.1 4.9 210.0 11.2 5.0

C-1 0.15 A 81.4 0.85 0.75 30 2.0 2.8 120 1.0 20.0 2.0 1.0 3.8 150.0 10.8 5.0
C-2 0.78 A 79.2 0.76 0.66 100 3.5 5.3 100 3.5 20.0 3.7 0.4 5.7 200.0 11.1 5.7
D 0.17 A 61.8 0.73 0.59 40 2.0 4.7 120 1.5 20.0 2.4 0.8 5.5 160.0 10.9 5.5

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

HVT000007

(URBANIZED BASINS)DATA
INITIAL/OVERLAND

(Ti)
TRAVEL TIME

(Tt)

Page 1 of 1



Panda Express - Fountain
3/3/2022
________

Project Name: Panda Express - Fountain
Subdivision: South Academy Highlands Filing 4 Project No.:

Location: CO, Colorado Springs Calculated By: DDJ
Design Storm: Checked By: JDP

Date: 
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)
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 (m
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) REMARKS

6 A 0.05 0.80 5.0 0.04 5.17 0.2 Flows into Venetucci Blvd 

2 B 0.19 0.73 5.0 0.14 5.17 0.7 Existing 10' Type R Inlet

3 C-1 0.15 0.75 5.0 0.11 5.17 0.6 Proposed 5' Type R Inlet

4 C-2 0.78 0.66 5.7 0.52 4.97 2.6 Proposed Type D Inlet

5 5.7 0.63 4.97 3.1 Total C-Series flow to existing stub

1 D 0.17 0.59 5.5 0.10 5.02 0.5 Existing 5' Type R Inlet

STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

5-Year

HVT000007

3/3/22

TRAVEL TIMEDIRECT RUNOFF TOTAL RUNOFF STREET PIPE
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Panda Express - Fountain
3/3/2022
________

Project Name: Panda Express - Fountain
Subdivision: South Academy Highlands Filing 4 Project No.:

Location: CO, Colorado Springs Calculated By: DDJ
Design Storm: Checked By: JDP

Date: 
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) REMARKS

6 A 0.05 0.89 5.0 0.05 8.68 0.4 Flows into Venetucci Blvd 

2 B 0.19 0.83 5.0 0.16 8.68 1.4 Existing 10' Type R Inlet

3 C-1 0.15 0.85 5.0 0.13 8.68 1.1 Proposed 5' Type R Inlet

4 C-2 0.78 0.76 5.7 0.59 8.34 4.9 Proposed Type D Inlet

5 5.7 0.72 8.34 6.0 Total C-Series flow to existing stub

1 D 0.17 0.73 5.5 0.12 8.42 1.0 Existing 5' Type R Inlet

TRAVEL TIME

(RATIONAL METHOD PROCEDURE)

STANDARD FORM SF-3
STORM DRAINAGE SYSTEM DESIGN

HVT000007

PIPE

100-Year

DIRECT RUNOFF TOTAL RUNOFF STREET

3/3/22

Page 1 of 1
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00500 ft/ft

Diameter 1.00 ft

Discharge 1.10 ft³/s

Results

Normal Depth 0.46 ft

Flow Area 0.35 ft²

Wetted Perimeter 1.49 ft

Hydraulic Radius 0.24 ft

Top Width 1.00 ft

Critical Depth 0.44 ft

Percent Full 46.2 %

Critical Slope 0.00588 ft/ft

Velocity 3.10 ft/s

Velocity Head 0.15 ft

Specific Energy 0.61 ft

Froude Number 0.92

Maximum Discharge 2.71 ft³/s

Discharge Full 2.52 ft³/s

Slope Full 0.00095 ft/ft

Flow Type SubCritical

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

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 46.21 %

Downstream Velocity Infinity ft/s

12" Pipe Capacity

3/2/2022 5:54:23 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 2of1Page

Doug_Jones
Rectangle

Doug_Jones
Callout
Maximum discharge is greater than 100-year flow



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00500 ft/ft

Diameter 1.50 ft

Discharge 4.90 ft³/s

Results

Normal Depth 0.89 ft

Flow Area 1.09 ft²

Wetted Perimeter 2.64 ft

Hydraulic Radius 0.41 ft

Top Width 1.47 ft

Critical Depth 0.85 ft

Percent Full 59.3 %

Critical Slope 0.00574 ft/ft

Velocity 4.49 ft/s

Velocity Head 0.31 ft

Specific Energy 1.20 ft

Froude Number 0.92

Maximum Discharge 7.99 ft³/s

Discharge Full 7.43 ft³/s

Slope Full 0.00218 ft/ft

Flow Type SubCritical

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

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 59.30 %

Downstream Velocity Infinity ft/s

18" Pipe Capacity

3/2/2022 5:35:39 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page

Doug_Jones
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Doug_Jones
Callout
Maximum discharge is greater than 100-year flow



Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.000 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 42.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.025 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 9.0 18.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches
Check boxes are not applicable in SUMP conditions

Maximum Capacity for 1/2 Street based On Allowable Spread Minor Storm Major Storm
Water Depth without Gutter Depression (Eq. ST-2) y = 2.70 5.40 inches
Vertical Depth between Gutter Lip and Gutter Flowline (usually 2") dC = 2.0 2.0 inches
Gutter Depression (dC - (W * Sx * 12)) a = 1.39 1.39 inches
Water Depth at Gutter Flowline d = 4.09 6.79 inches
Allowable Spread for Discharge outside the Gutter Section W (T - W) TX = 7.0 16.0 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) EO = 0.597 0.315
Discharge outside the Gutter Section W, carried in Section TX QX = 0.0 0.0 cfs
Discharge within the Gutter Section W (QT - QX) QW = 0.0 0.0 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) QBACK = 0.0 #DIV/0! cfs
Maximum Flow Based On Allowable Spread QT = SUMP SUMP cfs
Flow Velocity within the Gutter Section V = 0.0 0.0 fps
V*d Product: Flow Velocity times Gutter Flowline Depth V*d = 0.0 0.0

Maximum Capacity for 1/2 Street based on Allowable Depth Minor Storm Major Storm
Theoretical Water Spread TTH = 15.4 15.4 ft
Theoretical Spread for Discharge outside the Gutter Section W (T - W) TX TH = 13.4 13.4 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) EO = 0.368 0.368
Theoretical Discharge outside the Gutter Section W, carried in Section TX TH QX TH = 0.0 0.0 cfs
Actual Discharge outside the Gutter Section W, (limited by distance TCROWN) QX = 0.0 0.0 cfs
Discharge within the Gutter Section W (Qd - QX) QW = 0.0 0.0 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) QBACK = 0.0 0.0 cfs
Total Discharge for Major & Minor Storm (Pre-Safety Factor) Q = 0.0 0.0 cfs
Average Flow Velocity Within the Gutter Section V = 0.0 0.0 fps
V*d Product: Flow Velocity Times Gutter Flowline Depth V*d = 0.0 0.0
Slope-Based Depth Safety Reduction Factor for Major & Minor (d > 6") Storm R = SUMP SUMP
Max Flow Based on Allowable Depth (Safety Factor Applied) Qd = SUMP SUMP cfs
Resultant Flow Depth at Gutter Flowline (Safety Factor Applied) d = inches
Resultant Flow Depth at Street Crown (Safety Factor Applied) dCROWN = inches

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.01 (April 2021)

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

HVT000007 - PANDA EXPRESS - FOUNTAIN
DPS - 5' TYPE R

HVT07_MHFD-Inlet_v5.01.xlsm, DPS - 5' TYPE R 3/2/2022, 6:25 PM



 

Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1 1  
Water Depth at Flowline (outside of local depression) Ponding Depth = 4.1 6.0 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet
Width of a Unit Grate Wo = N/A N/A feet
Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet
Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches
Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dGrate = N/A N/A ft
Depth for Curb Opening Weir Equation dCurb = 0.18 0.33 ft
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.52 0.77
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Qa = 2.0 5.4 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 0.6 1.1 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.01 (April 2021)

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type R Curb Opening

Override Depths

HVT07_MHFD-Inlet_v5.01.xlsm, DPS - 5' TYPE R 3/2/2022, 6:25 PM



Stage Elevation (ft) Flow (cfs) Head (ft)
Top of grate 5891.08 0.00 0.00

5891.10 0.12 0.02
5891.20 1.78 0.12
5891.30 4.41 0.22
5891.40 7.74 0.32
5891.50 11.64 0.42
5891.60 16.04 0.52
5891.70 20.88 0.62
5891.80 26.14 0.72

Type D Inlet Capacity
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Date: 3/3/2022
Project: Panda Express - Fountain

Location: 4446 Venetucci Blvd.
6162 S. Willow Dr, Suite 320 By: DDJ
Greenwood Village, CO 80111
(303) 770-8884 (Phone)
(303) 770-3636 (Fax)

Opinion of Probable Cost for STORM IMPROVEMENTS

PANDA EXPRESS - FOUNTAIN Note: There are no public improvements associated with this project
PRIVATE STORM IMPROVEMENTS Quantity Unit Unit Cost Total

5' Type R Inlet 1 EA $3,500.00 $3,500.00
Type D Inlet 1 EA $8,000.00 $8,000.00
4' Dia Manhole 2 EA $4,000.00 $8,000.00
12" RCP Pipe 224 LF $55.00 $12,320.00
18" RCP Pipe 15 LF $60.00 $900.00
24" RCP Pipe 26 LF $80.00 $2,080.00

Contingency (+/-) 10% $3,480.00
TOTAL IMPROVEMENTS $34,780.00

3/3/2022  10:47 AM Page 1 of 1 Site Work
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