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 Certifications and Approvals 

 
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 had been prepared according to the criteria established by El Paso County for 
drainage reports and said report is in conformity with the master plan of the drainage 
basin. I accept responsibility for any liability caused by any negligent acts, errors or 
omission on my part in preparation this report 
 
Signature _______________________________  Seal 
   (Kenneth C. Harrison, P.E.) 
 
Developer/Owner Statement 
I, the developer/owner, __________________, have read and will comply with all of the 
requirements specified in this drainage report and plan.  
 
__________________________________________________________________ 

(Business Name) 
 
By: _______________________________________________________________ 
  (Signature)     (Date) 
 
Print Name and Title ________________________________________________ 
 
Address: ___________________________________________________________ 
 
 
El Paso County 
Filed in accordance with ________ of the code of the El Paso County, dated ____ as 
amended. 
 
For El Paso County Engineer 
 
______________________________________________________________________ 
 (Signature)      (Date)   
 
________________________________ 
               (Print name) 
 
Flood Plain Statement  
 
See Section V of this report 
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I. Report Purpose 
a. The purpose of this report is to evaluate the existing and developed 

drainage characteristics for the Security Fire Station #4 project site. This will 
include: 

 
o The evaluation of offsite conditions both upstream and downstream 

of the project site.  
o A description of the existing offsite and onsite drainage 

improvements. 
o Recommendations regarding onsite drainage improvements. 
o Evaluation of the capacity of offsite drainage improvements. 
o Recommendations regarding detention and storm water quality. 
o General recommendations regarding erosion control.   

 
II. General Description 

The project site is a portion of an unplatted parcel located in the northeasterly 
corner of the Wayfarer Drive/ Mesa Ridge Parkway intersection. 
 
The project site is a 1.21-acre tract located approximately in the center of the 
unplatted parcel. The northeasterly corner of the project site is located 
approximately 650 feet west of the Wayfarer Drive/ Mesa Ridge Parkway 
intersection. The project site extends across the unplatted parcel from Wayfarer 
Drive to Mesa Ridge Parkway. Access to the site will be from both Wayfarer 
Drive and Mesa Ridge Parkway. The subdivision that are located near the project 
site included The Glen at Widefield Subdivision #2, The Glen at Widefield 
Subdivision Filing No. 4 and The Glen at Widefield Subdivision Filing No. 2 
(Appendix Exhibit 4).  
 
 

III. Design Criteria and Methodology 
 

a. Design Manuals 
Applicable excerpts from the following manuals are included in the Appendix 
of this report (Exhibit 4, Appendix) 

o El Paso County Drainage Criteria Manual (EPCDCM), dated 
September 30, 1990, Revised July, 2019  

o Colorado Springs Drainage Criteria Manuals, Volume 1 and 2, dated 
May, 2014 

o Urban Drainage and Flood Control Manual, Volumes 2 and 3, dated 
August 2018 

o CDOT Erosion Control Field Handbook, dated April 20, 2017 
 

b. Specific Criteria 
o Design storms 

The majority of the facilities are designed to accommodate the runoff from 
the 100-year storm event. This is necessary in order to facilitate the 

JPatton
Engineer
Please include the city, county, township, range, section, and 1/4 section.

JPatton
Engineer
Please include major drainage ways and existing facilities.

JPatton
Engineer
Please include a general description of the property to include: existing vegetation, general topography, general soil conditions, major drainage ways, irrigations facilities, and utilities and other encumbrances.
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capture of the runoff from the 100-year storm event in the detention/ water 
quality pond. 
 
The design storms are as follows: 

Minor storm: 5 year 
Major storm: 100 year 

 
o Drainage Areas 

Areas for the offsite and onsite sub basins were estimated from available 
topographic mapping. 

 
o Runoff Estimation 

Rational Method: This method was used to determine runoff 
estimates since the project site area is less than 130 acres (per 
criteria). 
 
Intensity-Duration-Frequency (IDF) curves were obtained from the 
CSDCM (Appendix, Exhibit 5) 

 
o Onsite Storm Sewer and Inlets 

There are no existing storm sewer facilities located on the project site. All 
onsite storm sewer facilities will be privately owned and maintained. They 
will include pipes, inlets, cleanouts, flared end sections, concrete chases, 
etc. 

 
c. Drainage swale and borrow ditch sizing 

Offsite swales are evaluated with runoff from both the minor 5-year storm 
and the major 100-year storm events. All of the swales are located offsite 
south of the project site. These swales were constructed with the 
construction of Mesa Ridge Parkway and Powers Boulevard. Since runoff 
from the project does not have any impact on the existing swales, the 
swales were only evaluated for information purposes only. No 
improvements are proposed to these swales.  

 
d. Culvert 

o Headwater to Depth Ratio = 1.5 for the 5-year storm 
o One lane open for the 100-year storm. Since this criteria typically 

produces substantial erosion at the outlet the allowable velocity in 
the culvert was limited to no greater than 10 fps. 

o Riprap Erosion Control at the outlet 
o Flared End Sections at both the entrance and the outlet to the 

culvert. 
  



6 
 

 
e. Detention/ Water Quality Pond 

o Design Criteria: Urban Drainage Flood Control Manual (UDFCM) 
o Type: Sand Filter Basin 

 
f. Erosion control 

The following facilities are anticipated to be required: 
o Erosion Control Blankets 
o Riprap aprons 
o Silt fences 
o Staked hay bales 
o Erosion control fabric 
o Erosion control logs 

 
The locations of the above facilities will be shown on a Grading and 
Erosion Control Plan which is to be prepared for the Storm Water 
Management Permit Application and submitted under separate cover. 
 

IV. EXISTING REPORTS, MAPPING AND INFORMATION 
a. Mesa Ridge Phase 1 and 2 (excerpts included in Exhibit4, Appendix) 

A portion of the Mesa Ridge Parkway Phases 1 and 2 is located along the 
south side of the project site.  

 
Runoff from the Parkway sheet flows into the borrow ditch located along the 
north side of the highway. This borrow ditch only accommodates runoff from 
the north half of the Mesa Ridge Parkway right-of-way.  A high point in the 
borrow ditch is located approximately 1000 feet east of the project site. At 
this point the flow is routed either east or west in the borrow ditch. The water 
flows in a westerly direction to a concrete channel and then eventually to a 
concrete box culvert located under Powers Boulevard. The location of these 
facilities are not shown either of the Drainage Maps. 
 
The fire station proposes to construct an access to the building off of Mesa 
Ridge Parkway. The borrow ditch was evaluated in order to size the 
proposed culvert under the proposed driveway. 

 
b. The Glen at Widefield Subdivision No. 4  

The Glen at Widefield Subdivision No. 4 is located along the northerly side 
of Wayfarer Drive. The drainage plan shows all of the runoff from the minor 
storm event remains in the street and flows to the east to outfall into Mesa 
Ridge Parkway (Exhibit 4, Appendix). The stormwater does not outfall onto 
either the site or the unplatted parcel located along the east and the west 
sides of the project site. Analysis of the 100-year event in Wayfarer Drive is 
beyond the scope of this report.  
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c. The Glen at Widefield Subdivision No. 2 The Glen at Widefield 
Subdivision No. 2 is located on the north and east side of the unplatted 
tract that is one either side of the project site. The drainage map indicates 
that no storm water runoff enters the project site but is directed to a 
detention pond located on the unplatted parcel immediately south of The 
Glen at Widefield Subdivision No. 2. 

 
V. FEMA FLOODPLAIN 

The project site is located in FEMA map # 08041CO956G (Appendix, Exhibit 2). 
The entire site is located outside the 100-year floodplain in Zone X which is an 
“Area of Minimal Disturbance” for which there are no special requirements for the 
construction of commercial or industrial structures. 
 

VI. HYDROLOGIC SOILS INFORMATION 
The hydrologic soils groups were obtained from the USDA National Resource 
Conservation Service website for soils types in El Paso County, Colorado 
(Appendix, Exhibit 3). The soils are identified as follows: 
 

a. Nelson-Tassel sandy loams which have the following characteristics: 
o Well drained 
o Frequency of flooding: none 
o Frequency of ponding: none 
o Hydrologic Soil Group: B 

 
b. Stoneham Sandy Loams which have the following characteristics: 

o Well drained 
o Frequency of flooding: none 
o Frequency of ponding: none 
o Hydrologic Soil Group: B 

 
o A detailed description of each of the type soil is included in 

Appendix Exhibit 3. 
 

VII. EXISTING DRAINAGE CONDITIONS  
 

a. General Description 
All undeveloped runoff from Sub basins OS1, OS4, OS3, and onsite Sub 
basin A is collected by two (2) swales that route water in a westerly 
direction. Both swales are located along the northerly right-of-way for Mesa 
Ridge Parkway.  Swale 1 is located south and inside the right-of-way. Swale 
2 is located north and outside the right-of-way. The most northerly swale 
collects runoff from the Sub basins OS1, Sub basin A, OS3. The most 
southerly swale collects runoff from only the northerly ½ of the right of way 
of Mesa Ridge Parkway and routes it in a westerly direction.. Both swales 
intersect west of the site and enter a concrete channel which outfalls into a 
concrete box culvert under Powers Boulevard at DP5. This location is not 

JPatton
Engineer
Please provide the date.

JPatton
Engineer
ECM requires the design to be analyzed to the next suitable outfall.  Please provide a narrative to include this.
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shown on the Existing Conditions Drainage Map. The water eventually 
passes under Powers Boulevard via a concrete box culvert at approximately 
700 feet north of the Mesa Parkway intersection. 
 
 Hydraulic analysis and evaluation of all offsite drainage facilities is beyond 
the scope of this report. Hydraulic analysis of the swales was accomplished 
for only the immediate swale sections impacted by the installation of the two 
(2) culverts under the proposed driveway to the fire station building. 

 
b. Design Point 1, Runoff from OS1 

Undeveloped storm water runoff from OS1 (2.08 acres) sheet flows in a 
southerly direction to Swale 2 located north of the northerly right-of-way line 
for Mesa Ridge Parkway. The swale routes the water in a westerly direction 
to where it intersects with Swale1 located to the south of the northerly right-
of-way line for Mesa Ridge Parkway. From here the combined swales are 
directed in a westerly direction to a concrete channel and a concrete box 
culvert under Powers Boulevard (DP5). The existing hydraulic 
characteristics of the swales will be maintained upon site development. 
Upon development a concrete culvert will be installed under the driveway to 
the fire station building approximately 15 feet west of DP1.  
 
The hydrologic characteristics of the runoff from OS1 at DP1 for both the 
existing and developed conditions are as follows:  
 

o Drainage Area = 2.08 acres 
o Runoff Coefficients: 5 year = 0.09, 100 year = 0.36 
o Time of Concentration: 17.0 minutes 
o Runoff: 5 year = 0.4 cfs, 100 year = 2.4 cfs 

 
c. Design Point 2, Runoff from OS4 

Sub basin OS4 (1.0. acres) is comprised of the area north of the northerly 
right-of-way for Mesa Ridge Parkway and east of the project site. The sub 
basin is limited to the northerly portion of the Mesa Ridge Parkway right-of-
way. Undeveloped runoff from OS4 is collected by Swale 1 and is routed in 
a westerly direction. This swale was designed and constructed to carry only 
the runoff from the right-of-way. Undeveloped runoff from adjacent property 
to the north does not enter the swale. The water in Swale 1 is routed in a 
westerly direction and joins Swale 2 located north of the northerly right-of-
way line of Mesa Ridge Parkway. This location is not shown on the Existing 
Conditions Drainage Map. The water in the combined swales outfalls into an 
existing concrete channel and then is routed to an existing concrete box 
culvert under Powers Boulevard (DP5) This location is also not shown on 
the Existing Conditions Drainage Map. 
 
As part of the site development, a concrete culvert is proposed located 
approximately 15 feet west of DP2 under the driveway that enters the fire 

Daniel Torres
Callout
indicate the size of the existing box culvert.
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station site. The culvert was sized based on the following hydrologic 
information. These conditions are for both the existing and developed 
conditions. 
 

o Drainage Area = 1.0 acres 
o Runoff Coefficients: 5 year = 0.09, 100 year = 0.36 
o Time of Concentration: 17.0 minutes 
o Rainfall intensity:  5 year = 3.3, 100 year = 5.6 
o Runoff: 5 year = 0.4 cfs, 100 year = 2.4 cfs 

 
d. Design Point 3, Runoff from Sub basin A 

Sub basin A (1.21 acres) is comprised of the undeveloped area occupied by 
the project site. The water sheet flows in a southerly direction to Swale #2. 
Swale 2 routes the water in a westerly direction along the south side of Sub 
basin OS3. The purpose for evaluating this sub basin is to arrive at a design 
discharge for the existing undeveloped conditions. 
 

o Drainage Area = 1.21 acres 
o Runoff Coefficients: 5 year = 0.25, 100 year =0.48 
o Time of Concentration: 17.0 minutes (Tc for OS1 controls) 
o Rainfall intensity:  5 year = 3.3, 100 year = 5.6 
o Runoff: 5 year = 0.5 cfs, 100 year = 4.2 cfs 

 
e. Design Point 4, Runoff from OS2 

Undeveloped storm water runoff from the north (OS2) is routed in an 
easterly direction in the southerly curb and gutter section along Wayfarer 
Drive. The water enters the Mesa Ridge Parkway intersection located 
approximately 650 feet east of the project site. Upon development, water 
from Wayfarer Drive will be prevented from entering the project site with the 
installation of a concrete pan and a high point constructed in the proposed 
driveway just south of the intersection with Wayfarer Drive.  

 
f. Design Point 5, Runoff from OS3 

Undeveloped runoff from the unplatted area (OS3) to the west of the site 
sheet flows in a southerly direction to a swale located north of the northerly 
right-of-way line for Mesa Ridge Parkway. The runoff combines with runoff 
from the easterly unplatted parcel (OS1) in Swale 2 and the undeveloped 
project area (Sub basin A) and is routed west in Swale #2. 

  

Daniel Torres
Callout
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VIII. DEVELOPED ONSITE DRAINAGE CONDITIONS AND IMPROVEMENTS 
 
Criteria Summary 
The hydrologic and hydraulic characteristics of the site and the proposed 
drainage improvements were evaluated in the following manner: 
1. Design points (DP) were located where runoff data was required to size 

drainage improvements and/or locations where descriptions of drainage 
characteristics were necessary. 

2. Areas were determined for the total area that contributes runoff to each 
design point. 

3. Runoff coefficients and times of concentration were selected based on 
proposed land use. A minimum time of concentration of 5 minutes was 
selected in conformance with the El Paso County Drainage Criteria. 

4. Estimation of the amounts of water at each Design Point was determined 
using the Rational Method. 

5. The routing of the runoff from the 100-year storm event was discussed. The 
facilities were designed to intercept 100% of the runoff from the 100-year 
storm and discharge it into the proposed private full spectrum detention (FSD) 
pond. 

6. The inlets were sized to intercept 80% to 90% of the surface runoff. Any 
bypass will be intercepted by downstream inlets and/or concrete chases. In 
order to be conservative, the pipes were sized for 100% of the 100-year 
runoff.  

7. The inlets that are proposed are manufactured by Nyoplast. Examples of 
these units are included in Exhibit 5, Appendix. 

 
Sub basin Summaries 
 

a. Design Point 1  
o Contributing Sub basin Description  

DP 1 collects runoff from ½ the street right-of-way of Wayfarer Drive 
(OS2lopement all of the water will remain in the street section with the 
construction of two (2) concrete cross pans and high points located in each 
of the two (2) driveways just south of the intersection with Wayfarer Drive. 
Data regarding the flow in Wayfarer Drive can be obtained from the Final 
Drainage Report prepared for The Glen at Widefield #2. Excerpts from this 
report are included in Exhibit 4, Appendix. 
 

o Sub basin Characteristics 
The characteristics for the sub basin upstream of DP 1 were not evaluated 
since the runoff has no impact on the developed conditions of the Fire 
Station site. 
 

o Stormwater Routing for Developed Conditions 
The runoff is collected by a proposed public concrete cross pan. The water 
is then is routed to DP 2 via the existing concrete curb and gutter section 

JPatton
Engineer
- Please reference all criteria, master plans, and technical information used for report preparation and design.
- Please include discussion of previous drainage studies that influence or are influenced by the drainage design and how the studies affect drainage design for the site.
- Please state conformance with all previous studies.

JPatton
Engineer
Please identify detention discharge and storage calculation method and Note ECM Appendix I Full Spectrum Detention (FSD) requirement.
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along the southerly side of Wayfarer Drive. Evaluation of the hydrologic and 
hydraulic characteristics at this location is beyond the scope of this report 
this the runoff has no impact on the Fire Station site. 
 

o Proposed Drainage Facilities 
A concrete cross pan is to be constructed at this location. The water will be 
prevented from entering the Fire Station site with the construction of a high 
point in the driveway south of the proposed cross pan. 

 
b. Design Point 2 

o Contributing Sub basin Description  
DP 2 collects runoff from ½ the street section of Wayfarer Drive located 
downstream of the proposed cross pan at DP1, onsite sub basin A (0.04 
acres) (Q5 = 0.1 cfs, Q100 = 0.2 cfs), and onsite sub basin B (Q5 = neg cfs, 
Q100 = 0.1 cfs). DP2 is located at the upstream end of the proposed 
second concrete cross pan (located east of the DP1) located at the second 
driveway access to the fire station site. The total runoff amounts for both the 
5-year and 100-year storms were not determined at this location since it will 
not have an impact on the project site. 
  

o Stormwater Routing for Developed Conditions 
The runoff at DP2 is collected by a proposed concrete cross pan. 
Stormwater from Wayfarer Drive will remain in Wayfarer Drive with the 
construction of high points in the driveways and with the installation of 
concrete cross pans. The water is then routed along the southerly curb and 
gutter section in an easterly direction to the Mesa Ridge Parkway 
intersection. Evaluation of the hydrologic and hydraulic characteristics at 
this point is beyond the scope of this report. The runoff has no impact on the 
Fire Station site. 
 
 

c. Design Point 3 
o Contributing Sub basin Description  

DP 3 collects runoff from Sub basin D (0.08 acres). The Sub basin is a 
landscaped area. The discharges for the design flows were determined to 
be Q5 = negligible and Q100 = 0.3 cfs. 
 

o Stormwater Routing for Developed Conditions 
The runoff sheet flows to a private inlet located in the middle of the 
landscaped area (DP3). The total runoff at DP3 is Q5 = neg cfs, Q100 = 
0.3cfs. The water is then is routed to a cleanout at DP 4 via a proposed 
private pipe (STR 14). 
 

o Proposed Drainage Facilities (Exhibit 8, Appendix, Calculation Sheet (CS) 
1) 
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A private inlet is proposed at DP 3. The inlet is sized to intercept 100% of 
the runoff from Sub Basin D. The water is then routed to a cleanout at DP 4 
via a private 12” HDPE (STR 14). The private pipe segment was sized for 
the 100-year storm since the driveway functions as a “dam” preventing a 
suitable outfall for the 100-year storm event. The hydrologic and hydraulic 
properties of STR 14 are as follows: 

 
STR ID: 14 
Design flows: 100 year = 0.3 cfs. 
Size of pipe segment = 12 inches 
Approximate slope: 1.0 % 
Depth of flow: 100 year = 0.2 feet 
Velocity: 100 year = 2.7 fps 

 
o 100-year routing 

The runoff from the 100-year storm is contained within STR 14 and routed 
to DP 4 via a private 12” HDPE pipe (STR 14). 

 
 

d. Design Point 4 
o Contributing Sub basin Description  

A cleanout is proposed at DP 4. No additional runoff enters the storm sewer 
system at DP4. The design flow discharges at this Design Point were 
determined to be Q5 = neg and Q100 = 0.3 cfs. 
 

o Stormwater Routing for Developed Conditions 
The 12” HDPE (STR 14) enters the cleanout from the west and exits the 
cleanout to the south via a 12” HDPE (STR 3) to DP 9. The pipe is located 
along the easterly side of the building from DP4 to DP9. 
 

o Proposed Drainage Facilities (Exhibit 8, Appendix, CS 2) 
A private12” HDPE (STR 3) is sized for the 100-year storm since upstream 
facilities were all sized for the 100-year event. The hydrologic and hydraulic 
properties of the private STR 3 are as follows: 

 
STR ID: 3 
Design flows: 100 year = 0.3 cfs. 
Size of pipe segment =12 inches HDPE 
Approximate slope:1.0 % 
Depth of flow: 100 year = 0.2 feet 
Velocity: 100 year =_2.7 fps 

 
o 100-year routing 

All water from the 100-year storm event is contained within STR 15. 
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e. Design Point 5 
o Contributing Sub basin Description 

DP 5 is located at a cleanout at the northerly end of a concrete paved area 
between the building and the parking lot along the westerly side of the fire 
station (Sub basin J). Developed runoff from approximately one quarter of 
the roof is collected at DP5 and drops to the cleanout at DP5 and then is 
carried in a southerly direction via a 6” HDPE (STR 22). The design flow at 
this DP was not determined since it was runoff only from approximately ¼ 
of the roof. 
 

o Stormwater Routing for Developed Conditions 
A 6” HDPE (STR 22) exists the cleanout at DP 5 and routes the water to 
the south to DP7. 
 

o Proposed Drainage Facilities  
A 6” HDPE (STR 22) exits the cleanout at DP 5 and routes the water to 
the south to DP6 
 
The hydraulic characteristics of STR 22 was not determined since the pipe 
is only accommodating runoff from approximately ¼ of the roof. 
 

o 100-year routing 
All water from the 100-year storm event is contained within STR 22 

 
 

f. Design Point 6 
DP 6 was eliminated from this analysis. 

 
g. Design Point 7 

o Contributing Sub basin Description 
Developed runoff from Sub basin I (0.09 acres, Q5 = 0.40 cfs and Q100 = 
0.7 cfs enters a 6” HDPE pipe (STR22) and a 12” HDPE pipe (STR23) from 
roof downspouts at the northwest and southwest corners of the building. 
Facilities at DP7 include a 12” by 6” wye. A cleanout is located at the 
downstream end of STR 22. Design flows at DP7 were determined to be Q5 
= 0.4 cfs and Q100 = 0.7 cfs. 
 

o Stormwater Routing for Developed Conditions 
The runoff is routed in a southerly direction via private STR 23 to a 
proposed 12”- 45-degree bend (STR 24).   
 

o Proposed Drainage Facilities (Exhibit 8, Appendix, CS3) 
STR 23 is sized for the 100-year storm in order to intercept all of the 
stormwater generated by the 100-year storm event and route it into the FSD 
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pond. The hydrologic and hydraulic properties of the private STR 23 are as 
follows: 

 
STR ID: 23  
Design flows: 100 year = 0.7 cfs. 
Size of pipe segment = 12 inches 
Approximate slope: 4.0% 
Depth of flow: 100 year = 0.2 feet 
Velocity: 100 year = 5.7 fps 

 
o 100-year routing 

All of the runoff generated by the 100-year storm event is routed to the full 
spectrum detention (FSD) by the private underground storm sewer system. 
 

 
h. Design Point 8 

o Contributing Sub basin Description 
Stormwater runoff from Sub basins E (0.23 acres) and J (0.01 acres) is 
collected at DP 8. The areas consist of predominantly paved parking and a 
limited amount of landscaping. The discharges for the design flows at this 
Design Point were determined to be Q5 = 1.0 cfs and Q100 = 1.8 cfs. 
 

o Stormwater Routing for Developed Conditions 
The majority of the runoff from these sub basins sheet flows to the in a 
southerly direction and is collected by the concrete curb and gutter section 
located along the westerly side of the parking lot. The water is collected by a 
private Nyoplast inlet at DP8. From here the water is routed in an easterly 
direction via private 12” HDPE pipe (STR 11) to DP21. 
 

o Proposed Drainage Facilities (Exhibit 8, Appendix, CS 4) 
STR 11 (12” HDPE) is sized for the major portion of the 100-year storm in 
order to discharge all of the water generated by the 100-year storm event 
into the FSD pond. The hydrologic and hydraulic properties of private STR 
11 are as follows. The hydraulic parameters for STR 11 are for 100% 
interception of the runoff from 100-year storm. 
 

STR ID: 11 
Design flows: 100 year = 1.8 cfs. 
Size of pipe segment = 12” HDPE 
Approximate slope: 10% 
Depth of flow: 100 year = 0.2 feet 
Velocity: 100 year = 10.3 fps 
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o 100-year routing 

All of the runoff generated by the 100-year storm event is routed 
downstream in the STR 11 with only a minimal amount of bypass on the 
surface. 

 
 

i. Design Point 9 
o Contributing Sub basin Description 

Developed stormwater runoff from Sub basins D (0.08 acres, Q5 = neg, 
Q100 = 0.3 cfs), F (0.03 acres, Q5 = 0.1 cfs, Q100 = 0.2 cfs) and H (0.09 
acres, Q5 = 0.4 cfs, Q100 = 0.7 cfs), is collected at DP9 with a total design 
flow of Q5 = 0.5 cfs and Q100 = 1.2 cfs. This sub basins consist of the area 
to the north of the building and the easterly half of the fire station roof.  
 

o Stormwater Routing for Developed Conditions 
The water from the roof surface drains to a downspouts located at DP 9 and 
the northeasterly corner of the building. The water enters the storm sewer 
system at downspouts located at the northeasterly corner of the building 
and at DP9. The water drains to the proposed 12” HDPE (STR3) located 
along the easterly side of the building. From here the water drains in a 
southerly direction to DP 17 via a 12” HDPE pipe (STR 17 and 18). 
 

o Proposed Drainage Facilities (Exhibit 8, Appendix, CS 5 and CS 6) 
Private STR17 and STR18 were sized for the 100-year storm since 
upstream facilities were all sized for the 100-year event. The hydraulic 
parameters for STR 17 and STR 18 were determined based on 100% 
interception of the runoff from 100-year storm. It was assumed that the 
majority of the runoff from the 100-year could be intercepted with only a 
negligible amount of bypass that would occur at the inlets. Based on this 
assumption, the hydrologic and hydraulic properties of the private pipe 
segments are as follows: 

 
STR ID: 17 and 18 
Design flows: 100 year = 1.2 cfs. 
Size of pipe segment = 12 inches HDPE 
Assumed slope: 1.0% and 7.7%, respectively 
Depth of flow: 100 year = 0.2 feet and 0.2 feet, respectively 
Velocity: 100 year = 10.3 fps and 8.3 fps, respectively 

 
o 100-year routing 

All of the runoff generated by the 100-year storm event is routed to the FSD 
pond via STR17 and STR18 and then STR19. 
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j. Design Point 10 

o Contributing Sub basin Description 
Stormwater runoff from Sub basin O (0.02 acres) and any bypass from 
DP17 is collected at DP 10. The discharges at DP10 were determined to be 
Q5 = 0.1 cfs and Q100 = 0.2 cfs. 
 

o Stormwater Routing for Developed Conditions 
Runoff from Sub basin O (Q5 = 0.1 cfs, Q100 = 0.2 cfs) sheet flows across 
the fire station’s southerly parking area and driveway. The water is collected 
by the curb and gutter section located along the west side of the driveway. 
From DP 10 the water is routed to the FSD pond via a concrete swale (STR 
27).  
 

o Proposed Drainage Facilities (Exhibit 8, Appendix, CS 7) 
The concrete swale is sized for the 100-year storm event. 
The hydrologic and hydraulic properties of the private concrete swale are as 
follows: 

 
Structure ID: 27 
Design flows: 100 year = 0.2 cfs. 
Size of the concrete swale = 24” wide by 12” deep 
Assumed slope: 23% 
Depth of flow: 100-year = 0.1 feet 
Velocity: 100-year = 3.8 fps 

 
 

k. Design Point 11 
DP 11 is located at the FSD pond outfall structure. The description of the 
characteristics of the outfall structure for the FSD pond s included in section 
XI of this report. A Concentrated Inflow Structure is proposed at this location. 
This type facility is recommended as opposed to a concrete impact stilling 
basin due the small amount of flows entering the pond and the considerable 
savings between the two (2) type facilities.  

 
 

l. Design Point 12 
o Contributing Sub basin Description 

Runoff from OS1 (Q5 = 0.6 cfs, Q100 = 4.2 cfs) sheet flows from the north 
to the south and is collected by an existing swale (Swale 1). Stormwater 
runoff from Sub basin OS1 (2.08 acres) collects at DP 12 where a driveway 
culvert (STR 29) is proposed. The upstream boundary of OS1 is located at a 
high point in the swale approximately 1,000 feet east of the site. The water 
in Swale 1 passes under the proposed driveway via an 24 concrete culvert 
(STR29) and continues to flow in a westerly direction. Swale 1 combines 
with Swale 2 and continues to flow in a westerly direction to a concrete 



17 
 

channel located upstream of a concrete box culvert under Powers 
Boulevard. Both of these facilities are not shown on either the Existing 
Conditions Drainage Plan or the Developed Conditions Drainage Plan. 
 

o Proposed Drainage Facilities (Exhibit 8, Appendix, CS 8) 
A 24” reinforced concrete pipe (CL IV) pipe is recommended at DP12. It is 
recommended to use a Class IV pipe to support the weight of the fire trucks.  
The Headwater to Depth ratio was determined by using the Headwater to 
Depth nomograph included in Exhibit 5, Appendix. The hydraulic properties 
of the culvert were determined based on the 100-year storm event and are 
as follows: 
 

STR ID: 29 (Driveway culvert) 
Design flows: 5 year = 0.6 cfs, 100 year = 4.2 cfs  
Size of pipe segment = 24 inches, CL IV RCP 
Headwater to Depth ratio = 0.5 
Depth of flow at upstream culvert end = 0.8 ft 
Control: inlet 
Estimated culvert slope = 2.2% 
Normal depth in culvert = 0.4 ft 
Normal Velocity in Culvert = 7.1 fps 

 
Riprap erosion protection is proposed at the outlet of the pipe from DP18 to 
DP15. The riprap is not only designed for the outlet at STR 29 but also for 
the emergency spillway from the FSD pond (STR31). 
 

o 100-year routing 
It is expected that the culvert will have sufficient capacity to accommodate 
the design flow from the 100-year storm. All of the water from the 100-year 
design storm will remain in the swale and be routed to the concrete box 
culvert under Powers Boulevard located west of the project site. Hydrologic 
and hydraulic analyses of the downstream facilities are beyond the scope of 
this report. 

 
 

m. Design Point 13 
o Contributing Sub basin Description 

Runoff from OS4 (0.44 acres, Q5 = 0.9 cfs, Q100 = 2.9 cfs) sheet flows to 
Swale 2 from the area located between the northerly right-of-way line of 
Mesa Ridge Parkway and the northerly edge of pavement. No runoff from 
the pavement enters the swale since the paved section is super elevated to 
the south. The runoff enters Swale 2 and is directed in a westerly direction 
 
The upstream boundary of OS4 is located at a high point in the swale 
approximately 1,000 feet east of the site. The water in Swale 2 passes 
under the proposed driveway via an 18-inch concrete culvert (STR30) and 
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continues to flow in a westerly direction. Swale 2 combines with Swale 1 
and continues to flow in a westerly direction to a concrete channel located 
upstream of a concrete box culvert under Powers Boulevard. Both of these 
facilities are not shown on either the Existing Conditions Drainage Plan or 
the Developed Conditions Drainage. 
 

o Proposed Drainage Facilities for Developed Conditions (Exhibit 8, Appendix, 
CS 9) 
An 18” reinforced concrete pipe (CL IV) pipe is recommended at DP 13. The 
hydraulic properties of this culvert are as follows. The hydraulic properties of 
the culvert were determined based on the 100-year storm event and are as 
follows: 

 
STR ID: 30 (Driveway culvert) 
Design flows: 5 year = 0.9 cfs, 100 year = 2.9 cfs  
Size of pipe segment = 18 inches, CL IV RCP 
Headwater to Depth ratio = 0.6 (for 100 year event) 
Depth at upstream culvert end = 11 inches 
Control: inlet 
Estimated culvert slope = 2.0% 
Normal depth in culvert = 0.2 ft 
Normal Velocity in Culvert = 4.5 fps 

 
o 100-year routing 

All of the runoff generated by the 100- year storm event is routed to the 
existing concrete channel upstream of the concrete box culvert under 
Powers Boulevard. 
 

 
n. Design Point 14 

Contributing Sub basin Description 
DP 14 is located at the easterly end of the proposed driveway for the fire 
station. All runoff from the driveway intersection with Mesa Ridge Parkway 
runs off into Swale 2 which is located south of the northerly right of way line 
for Mesa Ridge Parkway. 

 
 

o. Design Point 15 
DP 15 is located in the existing swale at the westerly boundary of the project 
site. Runoff from Sub Basins M (0.17acres, Q5 = 0.2 cfs, Q100 = 0.7 cfs), N 
(0.03 acres Q5 =negligible, Q100 = 0.1 cfs), P (0.01 acres Q5 = negligible, 
Q100 = 0.1 cfs), and the FSD pond outfall combine with the flows at DP 12 to 
total the runoff amounts at DP 15 (Q5 = 2.9 cfs, Q100 = 8.1 cfs). It is highly 
problematic to route runoff from these sub basins to the FSD pond due to the 
existing and proposed topography. It is considered acceptable to not route 
this runoff to the FSD pond since the area of pavement (800 sf) to the total 
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area of sub basins M, N, and P (9,150 sf) is only 9%. As a result, the increase 
in runoff due to development is expected to be negligible. 
 
It is recommended to line Swale 1 with riprap from DP18 to DP15. The swale 
was sized to accommodate the runoff from the sub basins as described 
above as well as the emergency overflow from the FSD pond (Q5 = 2.5 cfs, 
Q100 = 5.8 cfs). The hydraulic characteristics of Swale 1 is as follows (Exhibit 
8, Appendix CS24; 
 

o Design flows: Q5 = 2.9 cfs, Q100 = 8.1 cfs 
o Approximate slope = 1.5 % 
o Bottom Width = 2 feet 
o Side slopes: 3 to 1 
o Manning’s Coefficient:  
o Depth of flow = 0.5 feet 
o Velocity = 4.8 fps 

 
The water in this Swale 1 and 2 is routed to the existing downstream concrete 
ditch and concrete box culvert located under Powers Boulevard 

 
 

p. Design Point 16  
DP 16 is located at the outfall of the FSD pond (STR 28). The discharge from 
the FSD pond was determined using program provided by the Urban 
Drainage and Flood Control Manual. An emergency overflow (STR 31) is to 
be constructed from the top of the FSD pond bank to the outfall at Swale 1. 
This outfall is located near the downstream end of STR 29. The release rates 
for the pond are summarized in Section IX of this report. 
 
All water from the 100-year storm event is routed in a westerly direction in 
swale 1 to the existing concrete channel and the concrete box culvert under 
Powers Boulevard (not shown). 
 
 

q. Design Point 17 
o Contributing Sub basin Description 

Stormwater runoff from Sub basins K (0.18 acres, Q5 = 0.7cfs, Q100 = 1.3 
cfs) collect at DP 9. This area consists of predominantly paved parking and 
a limited amount of landscaping.  
 

o Stormwater Routing for Developed Conditions 
The surface runoff from Sub basin K, sheet flows in a southeasterly 
direction across the concrete parking area to the concrete curb and gutter 
located along the southside of the parking area. The water is then routed in 
an easterly direction to a proposed private inlet (STR 6) located at DP 17. 
The underground water enters the inlet from the northeast via private a 12” 
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HDPE pipe (STR 18) and exits via a private 12” HDPE pipe (STR26). The 
water ultimately discharges into the FSD pond at DP 20.  
 

o Proposed Drainage Facilities (Exhibit 8, Appendix, CS 10) 
STR 26 was sized for the 100-year storm since upstream facilities were all 
sized for the 100-year event. The hydrologic and hydraulic properties of the 
private pipe segment 26 are as follows: 

 
STR ID: 19 
Design flows: 100 year = 1.6 cfs. 
Size of pipe segment = 12 inches HDPE 
Assumed slope: 7.7% 
Depth of flow: 100 year = 0.2 feet 
Velocity: 100 year = 9.1 fps 

 
o 100-year routing 

All of the runoff generated by the 100-year storm event is routed to the FSD 
pond by a private underground storm sewer system. The storm sewer 
(STR26) was designed to accommodate 100% of the runoff from the 100-
year event. The inlet (STR6) was designed to accommodate 80% to 90% of 
the surface flow with the remaining surface flow to bypass to downstream 
concrete channel (STR27). The concrete channel outfalls into the FSD pond 
at DP 22. 
 
 

r. Design Point 18 
DP 18 is located at the downstream end of the proposed 18” culvert (STR 29) 
located at the swale crossing under the south driveway that accesses the fire 
station building. The description of the hydrologic and hydraulics 
characteristics pertaining to the structure were discussed in a previous 
section of this report. 

 
 

s. Design Point 19 
DP 19 is located at the downstream end of the proposed 18” culvert (STR 30) 
located at the swale crossing under the south driveway that accesses the fire 
station site. The description of the hydrologic and hydraulics characteristics 
pertaining to the structure were discussed in previous sections of this report. 

 
 

t. Design Point 20  
DP 20 is located at the FSD pond outlet of STR 18. The flow entering the 
pond is Q5 = 0.5 cfs and Q100 = 4.8 cfs from Sub basins D, E, J. K, H, and I. 
A concentrated inflow riprap basin is recommended at this location (Exhibit 5, 
Appendix).  
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u. Design Point 22  

DP 22 is located at the outlet to STR 20 (Concrete chase). The flow entering 
the pond at this located is Q5 = 0.1 cfs and Q100 = 0.3 cfs from Sub Basin O. 
A concentrated inflow riprap basin is recommended at this location (Exhibit 5, 
Appendix). 

 
v. Drainage Sub basin G 

Runoff from Sub basin G (0.19 acres, Q5 = 0.1 cfs, Q100 = 0.6 cfs) sheet 
flows to the easterly property line. This area is to remain in a natural state. 
The runoff is to sheet flow onto undeveloped unplatted tract (OS 1). 
Stormwater runoff from this area will not have to be routed into the proposed 
FSD pond since no development is to occur in this sub basin. 
 
 

w. Drainage Sub basin L 
Sub basin L consists (0.13 acres) of the area occupied by the FSD pond. 
Runoff generated from this sub basin is Q5 = 0.1 cfs, Q100 = 0.4 cfs when 
the pond is empty. The runoff coefficients for this sub basin were C5 = 0.08, 
C100 = 0.35.  
 
 

x. Drainage Sub Basin M 
Runoff from Sub basin M (0.17 acres, Q5 = 0.2 cfs, Q100 = 0.7 cfs) sheet 
flows to the Swale 1 located north of the north right-of-way line for Mesa 
Ridge Parkway. Stormwater runoff from this area will not have to be routed 
into the proposed FSD pond since no development is to occur in this sub 
basin. 
 
 

y. Drainage Sub Basin N  
Runoff from Sub basin N (0.0. acres, Q5 = negligible, Q100 = 0.1 cfs) sheet 
flows to the Swale 1 located north of the north right-of-way line for Mesa 
Ridge Parkway. Stormwater runoff from this area will not have to be routed 
into the proposed FSD pond since no development is to occur in this sub 
basin. 
 

z. Drainage Sub basin P 
Runoff from Sub basin P (0.01 acres, Q5 = negligible, Q100 = negligible) 
sheet flows to the westerly property line. This area is to remain in its natural 
state. The runoff is to sheet flow onto undeveloped unplatted tract (OS 3). 
Stormwater runoff from this area will not have to be routed into the proposed 
FSD pond since no development is to occur in this sub basin. 
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aa. Drainage Sub basin Q 

Sub Basin Q (0.01 acres, Q5 = negligible, Q100 = 0,1 cfs) is comprised of the 
paved apron at the south end of the driveway. All of the runoff from this apron 
sheet flows into Swale 2 since there is no curb and gutter. Since the increase 
in impervious area is so minimal it is not necessary to accommodate this flow 
in the sizing of the FSD pond. 
 
 

bb.Drainage Sub basin R 
Runoff from Sub basin R (0.04 acres, Q5 = negligible, Q100 = 0.1 cfs) sheet 
flows to the westerly property line. This area is to remain in its natural state. 
The runoff is to sheet flow onto undeveloped unplatted tract (OS 3). 
Stormwater runoff from this area will not have to be routed into the proposed 
FSD pond since no development is to occur in this sub basin. 
. 
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IX. FULL SPECTRUM DETENTION POND (EXHIBIT 7, APPENDIX) 
The following elevations are based on a elevations of “0” at the bottom of the 
pond. 
 

a. Design Flows 
• Peak Inflow: Q5 year = 1.1 cfs, Q100 = 2.8 cfs 
• Peak Outflow: Q5 year = 0.1 cfs, Q100 = 1.2 cfs 
• Emergency Overflow = 2.5 cfs, Q100 = 5.8 cfs (based on Rational Method for 

site runoff with a time of concentration of 5 minutes) 
 

b. Pond Characteristics 
• Type: Sand Filter 
• Water Quality Capture Volume (WQCV) = 0.015 acre-ft, elevation = 0.81 ft 
• Excess Urban Runoff Volume (EURV) = 0.059 acre-ft, elevation = 2.19 ft 
• 100-yer runoff volume = 0.167 acre- ft., elevation = 3.15 ft 
• Media Surface elevations = 0.00 ft 
• Spillway elevation = 3.5 ft 
• Top of berm elevation = 5.0 ft 

 
c. Outlet Structure 

• Orifice size = 1 inch 
• Number of rows = 3 
• Overflow Weir Elevation = 2.5 ft 
• Overflow Grate Size = approximately a 3’ by 3’ 
• Debris Clogging = 50% 

 
d. Emergency Spillway 

• Spillway Invert Elevation = 3.5 ft 
• Spillway Crest length = 8.0 ft 
• Spillway Side Slopes = 3 to 1 
• Freeboard 
 

e. Outfall Pipe (sized for 100 year event) (Exhibit 8, Appendix, CS 25) 
• Size/ Type = 12” HDPE 
• Design Discharge: Q5 year = 1.2 cfs 
• Slope (assumed) = 5% max 
• Depth of flow = 0.2 ft 
• Velocity of flow = 7.1 fps 

 
f. Outfall protection 

A riprap lined swale from DP18 (downstream end of 24” RCP culvert, STR29) to 
DP15 (located on westerly property line where swale 1 exists the property) 

 



24 
 

X. EROSION CONTROL 
Recommended erosion control measures are summarized in the Storm Water 
Management Permit Application that is being submitted under separate cover. 
 

XI. STORMWATER MANAGEMENT PLAN (SWMP) 
A SWMP has been completed and is being submitted under separate cover. 
 

XII. DRAINAGE/ BRIDGE FEES 
It is understood that there are no Drainage and/or Bridge Fees that are to be 
collected for this development. 

 
XIII. OPINION OF PROBABLE COST FOR DRAINAGE FACILITIES 

There are no public drainage improvements required for this project.  The costs 
for the private drainage improvements is listed below: 
 
Permanent Pond/BMP Construction (Grading) 203 CY at $20 = $ 4,060      
Permanent Pond/BMP (Spillway)       1 EA at $2350 = $ 2,350 
Permanent Pond/BMP (Outlet Structure)      1 EA at $2900 = $ 2,900   
6" HDPE Pipe     106 LF at $18 = $ 1,908 
12" HDPE Pipe     412 LF at $24 = $ 9,888 
18" Sq. Area Inlet         3 EA at $2000 = $ 6,000 
24" RCP        42 LF at $78 = $ 3,276 
24" RCP F.E.S.         2 EA at $468 = $    936 
18" RCP        37 LF at $65 = $ 2,405 
18" RCP F.E.S.         2 EA at $390 = $    780 
 
TOTAL         = $34,503 
 
 

XIV. FOUR STEP PROCESS 
The El Paso County Engineering Criteria Manual (Appendix I, Section I.7.2 ) 
requires the consideration of a “Four Step Process for receiving water protection 
that focuses on reducing runoff volumes, treating the water quality capture 
volume (WQCV), stabilizing drainageways, and implementing long term source 
controls”.  The Four Step Process is incorporated in this project and the elements 
are discussed below.   
1) Runoff Reduction Practices are employed in this project.  Impervious surfaces 
have been reduced as much as practically possible. Significant areas of the site 
remain unpaved or landscaped pervious surfaces. Portions of the paved areas 
drain to pervious landscaped areas providing an element of Minimized Directly 
Connected Impervious Areas (MDCIA) by allowing runoff to pass through the 
pervious spaces before entering the proposed water quality BMP and leaving the 
site.  
2) The developed areas of the site drain into the proposed the proposed Full 
Spectrum Sand Filter Basin with provision for the WQCV and EURV.  The basin 
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will treat the WQCV and provide storm detention to include the 100-year rainfall 
event. 
3)  All drainage paths on the site which are susceptible to erosion are to be 
stabilized with pavement, appropriate landscape treatment or rip rap lining.  The 
culvert outlets and pond outflow points will have rip rap protection. 
4) The site will contain no potentially hazardous uses, no storage of potentially 
harmful substances or use of potentially harmful substances.  No Site Specific or 
Other Source Control BMP's are required. 

 
XV. CONCLUSION 

This Final Drainage Report presents existing and proposed drainage conditions 
for the proposed Security Fire Station No. 4 project.  The development will have 
negligible and inconsequential effects on the existing site drainage and drainage 
conditions downstream.  Full Spectrum Detention and Water Quality treatment 
will be provided.  A Permanent BMP Maintenance Agreement and Easement is 
being provided for this project.  Also, an Operations and Maintenance Manual 
(O&M Manual) is being provided.  The proposed project will not, with respect to 
stormwater runoff, negatively impact the adjacent properties and downstream 
properties. 
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Highlight
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JPatton
Engineer
Please show and label all property lines and easements. Typ All.

JPatton
Engineer
Please add flow areas to sub basins B & C.

JPatton
Engineer
Please revise to match acreage in drainage report.
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Cloud+
Existing flow at design point 1 is 4.2 cfs, proposed flow at design point 15 is 8.1.  Proposed discharge is above historic, please address in the narrative and please clarify this discrepancy.

JPatton
Engineer
Please address water quality in sub basin M and O.




