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amended. 
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______________________________________________________________________ 
 (Signature)      (Date)   
 
________________________________ 
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I. Report Purpose 
o 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 site is 
located in the Northwest Quarter of Section 28, Township 15 South, Range 65 
West of the 6th Principal Meridian, El Paso County, Colorado 
 
The site is located in the southerly portion of the West Jimmy Camp Creek 
Master Drainage basin (Appendix, Exhibit 6). There are several swales that are 
located along the south side of the site. One swale only collects runoff from Mesa 
Ridge Parkway and routes it in a westerly direction within the right of way to an 
existing concrete box culvert located under Powers Boulevard at the Mesa Ridge 
Parkway intersection. The other swale is located north of the northerly right-or-
way for Mesa Ridge Parkway. This swale collects runoff from the unplatted area 
located to the north of Mesa Ridge Parkway. The purpose of this swale was to 
prevent storm water runoff from the unplatted property north of Mesa Ridge 
Parkway from entering Mesa Ridge Parkway right of way. 
  
The project site is a 1.21-acre tract located approximately in the center of the 
unplatted parcel (Appendix, Exhibit 1). The northeasterly corner of the site is 
located approximately 650 feet west of the Wayfarer Drive/ Mesa Ridge Parkway 
intersection. The site extends north and south across the unplatted parcel.  
Access to the site will be from Wayfarer Drive. The subdivisions that are located 
near the project site include: 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). Runoff from these subdivisions will not impact the 
site. 
 
The site slopes from north to south at an average grade of 3.5%. The vegetation 
consists of native grasses along with bushes sporadically located. 
 
There are no irrigation facilities and/ or existing utilities that encumber the site.    
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III. Design Criteria and Methodology 

 
o Design Manuals 

Pertinent portions of the Drainage Plans that were submitted and approved by 
El Paso County for the subdivisions in the vicinity of the site are included in 
Exhibit 4. 
 
The following publications and/ or criteria manuals were used in the 
preparation of this Drainage Study. Copies of applicable tables, graphs, and 
nomographs 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 
 

o Specific Criteria 
o Design storms 

The majority of the facilities are designed to accommodate runoff from the 
100-year storm event. This was necessary in order to capture all of the runoff 
in the proposed detention pond. 
 
The design storms used in this report are as follows: 

Minor storm: 5 year 
Major storm: 100 year 

 
o Drainage Areas 

Areas of offsite and onsite sub basins were determined using survey field data, 
Final Drainage Reports for surrounding subdivisions, and from the USGS 
mapping. 

 
o Runoff Estimation 

Rational Method: This method was used to estimate runoff quantities for sites 
and sub basins less than 130 acres (per criteria). 

 
Intensity-Duration-Frequency (IDF) curves were obtained from the CSDCM , 
(Exhibit 5, Appendix) 

 
o Onsite Storm Sewer and Inlets 

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

Offsite swales are evaluated with runoff from the major 100-year storm 
events. All of the swales are located offsite south of the project site. These 
swales were previously 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.  

 
o Detention/ Water Quality Pond 

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

 
o Emergency Overflow 

The emergency overflow is designed to safely route the runoff from the 100- 
year storm event downstream to acceptable facilities. The runoff was 
determined by isolating the sub basins that contributed flow to the pond and 
then determine the composite runoff coefficient. The rainfall intensity was 
determined based on the minimum allowable time of concentration, 5 
minutes. The Rational Method was used to determine the design flow. The 
structure that carries the flow consists of riprap swale, concrete cutoff walls, 
and a maintenance road. 

 
o 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 

o 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 1,000 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 
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westerly direction to a concrete channel and then eventually to a concrete box 
culvert located under Powers Boulevard. The location of these facilities is not 
shown on the Drainage Maps. 

 
 

o 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.  

 
o 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. The drainage map 
for “The Glen at Widefield Subdivision No. 2”   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. 
The outfall for this pond directs the water away from the project site. 

 
V. FEMA FLOODPLAIN 

The project site is located in FEMA map # 08041CO956G, 12/07/2018 
(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 or restrictions 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: 
 
o 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 

 
o 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. 
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VII. EXISTING DRAINAGE CONDITIONS  

o General Description 
All historic runoff from Sub basins OS1, OS3, and Sub basin A is collected by 
two (2) swales that route water in a westerly direction. Only runoff from OS1 
effects the project site (Sub basin A) 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. The swale is located south of the project site. Swale 2 
is located north and outside the right-of-way. Swale 2 enters and leaves the 
project site at Design Point 1 and Design Point 3 respectively. The most 
northerly swale collects runoff from the Sub basins OS1, A, and 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 
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. 

 
o Design Point 1, Runoff from OS1 

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 a point where it intersects 
with Swale1 located to the south of the northerly right-of-way line for Mesa 
Ridge Parkway. From here the water is routed in a westerly direction to a 
concrete channel and a concrete  box culvert under Powers Boulevard. The 
hydraulic characteristics of the swales will be maintained upon site 
development since the developed runoff from the fire station site will be held 
to the historical rated by a Full Spectrum Detention Pond (FSDP).  
 
Only the runoff from Sub basins OS1 and A will have an impact the site. The 
values for Sub basin OS1 are the same for the developed conditions. The 
hydrologic characteristics for the runoff from OS1 at DP1 for the existing 
conditions are as follows.  
 

o Drainage Area = 2.06 acres 
o Runoff Coefficients: 5 year = 0.09, 100 year = 0.36 
o Time of Concentration: 17.0 minutes 
o Runoff: 5 year = 0.6 cfs, 100 year = 4.2 cfs 

 

lpackman
Callout
Per ECM 3.2.4 analysis of a suitable outfall is necessary to determine if runoff is discharging to a suitable outfall.

lpackman
Callout
Please indicate culvert size.
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o Design Point 3, Runoff from Sub basin A 

Sub basin A represents the project site. Runoff from Sub basin A (1.21 acres) 
is collected by swale 2 located in the southerly portion of the site. Swale 2 
routes the water in a westerly direction along the south side of Sub basin 
OS3. The following is a summary of the hydrologic characteristics for the 
runoff from Sub basin A: 
 

o Drainage Area = 1.21 acres 
o Runoff Coefficients: 5 year = 0.09, 100 year =0.36 
o Time of Concentration: 17.0 minutes (Tc since OS1 controls) 
o Runoff: 5 year = 0.4 cfs, 100 year = 2.4 cfs 

 
o Design Point 4, Runoff from OS2 

Sub basin OS2 encompasses the southerly half of Wayfarer Drive. Storm 
water runoff from this Sub basin 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. The 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 both proposed driveways that enter the project site.  

 
o Design Point 5, Runoff from OS3 

Sub basin OS3 is located west of the fire station site. The Sub basin is shown 
on the drainage maps for information purposes only since the runoff has no 
impact on the project site. Runoff from the unplatted area (OS3) sheet flows 
in a southerly direction to swale 1 and swale 2 which are located north and 
south, respectively, of the northerly right-of-way line for Mesa Ridge Parkway. 
The runoff combines with runoff from Sub basin OS1 and Sub basin A and is 
routed in a westerly direction to a concrete from the easterly unplatted parcel 
(OS1) in Swale 2 and the Sub basin A. The water is routed west in Swale #2. 

  

lpackman
Callout
Please provide a concrete pan detail in the GEC plan and site plan.
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VIII. DEVELOPED ONSITE DRAINAGE CONDITIONS AND IMPROVEMENTS 
 
o Criteria Summary 

The hydrologic and hydraulic characteristics of the project site and the 
proposed drainage improvements were evaluated in the following manner: 
1. Runoff from the fire station site and the surrounding offsite areas was not 

discussed in any of the FDR’s of the surrounding subdivisions.  
2. The hydraulic characteristics for the proposed storm sewer pipe were 

determined using approximate slopes of the pipe. The hydraulic 
characteristics will need to be verified once the actual slopes of the storm 
sewers have been determined. 

3. The FSDP to be constructed for the project site is designed as a stand-
alone facility sized to accommodate all of the runoff from the project site. 

4. 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. 

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

6. The routing of the runoff from the 100-year storm event is discussed for 
each sub basin. The FSDP facilities are designed to handle 100% of the 
runoff from the 100-year storm. 

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

8. 100% of the developed runoff will be routed though the FSDP located in 
the southern portion of the site. The type pond will be a Sand Filter. This 
facility is to be sized according to the ECM 1 criteria as well as the Urban 
Drainage and Flood Control criteria. The specific parameters of the pond 
are discussed in Section IX of this report.  

9. Included in this report are copies of pertinent portions of the Final 
Drainage Studies (Appendix, Exhibit 4) for the subdivisions adjacent to the 
project site.  

 
o Design Point 1  
o Contributing Sub basin Description  

Runoff from Sub basin OS2 is directed to DP 1. This runoff is from water 
from ½ the street right-of-way of Wayfarer Drive. All of the water will be 
prevented from entering the project site with the installation of concrete 
cross pans and high points in both of the driveways to the project site. The 
high points for both the driveways are to be installed just south of the 
intersection with Wayfarer Drive. Additional discussions of the hydrologic 
and hydraulic characteristics of the contributing subdivisions can be found in 
the Final Drainage Report prepared for The Glen at Widefield #2. Excerpts 
from this report are included in Exhibit 4, Appendix. 
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o Sub basin Characteristics 

The hydrologic and hydraulic characteristics for the Sub basin OS2 were not 
evaluated since the runoff has no impact on the developed conditions of the 
project site. 
 

o Stormwater Routing for Developed Conditions 
The runoff from OS2 is collected by public concrete cross pans located 
along the southerly curb of Wayfarer Drive. The water is then is routed to 
DP 2 via the existing concrete curb and gutter section along the southerly 
side of Wayfarer Drive. Evaluation of the hydrologic and hydraulic 
characteristics at this location is beyond the scope of this report since this 
runoff has no impact on the fire station site. 
 

o Proposed Drainage Facilities 
Concrete cross-pans are to be constructed in the southerly curb line of 
Wayfarer Drive. 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. 

 
o Design Point 2 

o Contributing Sub basin Description  
Runoff from Sub basins OS2, and A (0.04 acres, Q5 = 0.2 cfs, Q100 = 0.3 
cfs), B (0.1 acres, 5 year = 0.2 cfs, 100 year 0.3), and C (0.02 acres, Q5 = 
0.1 cfs, Q100 = 0.2 cfs) is collected at DP 2. Sub-basin OS2 is discussed in 
previous sections of this report. Sub-basins A, B and C are located south of 
the southerly right of way line for Wayfarer Drive. The areas in Sub basins 
A, B, and C are to be graded to Wayfarer Drive. These Sub basins are to 
consist of landscaping and concrete sidewalks. 
 

o Stormwater Routing for Developed Conditions 
The runoff from Sub basins OS2, A, B, C is to be routed to DP2 by 
proposed public concrete standard driveways. Stormwater from Wayfarer 
Drive will be prevented from entering the project site with the construction of 
high points in the driveways. The water is then routed along the southerly 
curb and gutter section in an easterly direction to the Mesa Ridge Parkway 
intersection. Additional evaluation of the hydrologic and hydraulic 
characteristics for these sub basins is beyond the scope of this report since 
the runoff has no impact on the project site. 
 
 

o Design Point 3 
o Contributing Sub basin Description  

Runoff from Sub basin D (0.08 acres) is collected at DP3 by a sump inlet 
(STR1). The Sub basin consists of a landscaped area. The discharges for 
the design flows were determined to be Q5 = negligible and Q100 = 0.3 cfs. 
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o Stormwater Routing for Developed Conditions 

The runoff sheet flows to a private sump inlet (STR1) located in the middle 
of a landscaped area. The total runoff at DP3 is Q5 = negligible and Q100 = 
0.3 cfs. The water collected by the proposed sump inlet is routed in an 
easterly direction via a proposed private 12” storm sewer pipe (STR 11). 
 

o Proposed Drainage Facilities  
A private sump inlet is proposed (Exhibit 8, Appendix, and Calculation Sheet 
CS 1) at DP 3. The inlet is sized to intercept 100% of the runoff from Sub 
Basin D. The water is then routed to another private inlet at DP 4 via a 
private 12” HDPE (STR 11). The pipe segment was sized for the runoff from 
100-year storm since the driveway embankment prevents runoff from 
proceeding “downstream”. The hydrologic and hydraulic properties of the 
inlet (STR1) and the storm sewer (STR 11) are as follows: 

 
STR 3 Sump Inlet (CS1) 
Type: 12” Standard Grate Inlet by Nyoplast 
Surface Flow: 0.3 cfs 
Interception Rate: 0.3 cfs 
Bypass: 0 cfs 
Downstream ID: 12” HDPE (STR 11) 
 
ID: STR11 (CS 5) 
Size of pipe segment = 12 inches 
Design flows: 100 year = 0.3 cfs. 
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 11 and routed 
to DP 4 via a private 12” HDPE pipe (STR 11). 

 
o Design Point 4 

o Contributing Sub basin Description  
Runoff from Sub basin F (0.03 acres) (Q5 = negligible and Q100 = 0.3 cfs) 
is collected at a sump inlet at DP 4. The Sub basin consists of a paved 
driveway.  
 

o Stormwater Routing for Developed Conditions 
Water collected at DP3 and DP4 is routed in a southerly direction in a 
proposed private 12” HDPE (STR3) to an underground fitting (STR4) at 
DP7. From here the water is routed to DP13 via a 12” HDPE (STR12 and 
13).  
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The hydraulic data for the proposed downstream pipe (STR3) is as follows: 
 
ID: STR3 (CS 6) 
Diameter of pipe segment = 12 inches 
Design flows: 100 year = 0.5 cfs. 
Approximate slope: 1.0 % 
Depth of flow: 100 year = 0.2 feet 
Velocity: 100 year = 2.7 fps 
 
ID: STR12 and STR13 (CS 11) 
Design flows: 100 year = 1.2 cfs. 
Size of pipe segment = 12 inches 
Approximate slope: 1.0 % 
Depth of flow: 100 year = 0.3 feet 
Velocity: 100 year = 4.1 fps 
 

o 100-year routing 
All water from the 100-year storm event is contained within the pipe 
segment (STR3). 

 
o Design Point 5 

o Contributing Sub basin Description 
Runoff from Sub basin I (0.09 acres) (Q5 = 0.4 and Q100 = 0.7 cfs) is 
collected by a downspout from the fire station roof. The entire Sub basin is 
composed of the westerly ½ section of the fire station roof.  
 

o Stormwater Routing for Developed Conditions 
The water collected at DP5 discharges into a private 12” HDPE via an 
underground tee fitting (STR7). From here the water is routed in a 
southwest direction by two sections of 12” HDPE storm sewers (STR17 
and STR8) to DP16. 
 

o Proposed Drainage Facilities  
The hydraulic characteristics for both of the 12” HDPE pipes are 
summarized below: 

 
ID: STR8 and STR17 (CS 10) 
Design flows: 100 year = 0.8 cfs. 
Size of pipe segment = 12 inches 
Approximate slope: 0.5 % 
Depth of flow: 100 year = 0.3 feet 
Velocity: 100 year = 2.7 fps 
 

o 100-year routing 
All water from the 100-year storm event is contained within the pipe 
segments (STR 17 andSTR3). 
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o Design Point 6 

o Contributing Sub basin Description 
Runoff from Sub basin E (0.24 acres) (Q5 = 1.0 and Q100 = 1.8 cfs) is 
collected at a private curb and gutter inlet (STR19) at DP6. The majority of 
Sub basin E is composed of paved parking and driveway surfaces. 
 

o Stormwater Routing for Developed Conditions 
The water collected by the inlet (STR19) is routed by a private 12” HDPE 
(STR9) downstream to an underground wye fitting at DP16  
 

o Proposed Drainage Facilities 
The following are summaries of the hydraulic characteristics for the inlet 
(STR19) and the downstream pipe segment (STR9). 

 
STR19 curb and gutter grated inlet (CS3) 
Type:   Double 24” square grated inlet by Nyoplast (CS3) 
Surface Flow: 1.8 cfs 
Interception: 1.2 cfs 
Bypass: 0.60 cfs 
Downstream ID: 12” HDPE (9) 

 
ID: Pipe segment STR9 (CS 7) 
Design flows: 100 year = 1.2 cfs. 
Size of pipe segment = 12 inches 
Approximate slope: 0.5 % 
Depth of flow: 100 year = 0.4 feet 
Velocity: 100 year = 3.2 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. 
 

o Design Point 8 
o Contributing Sub basin Description 

Runoff from Sub basin M (0.02 acres) (Q5 = 0.1 and Q100 = 10.2 cfs) is 
collected at the top of a riprap chute (STR21) that discharges into the 
proposed FSD at DP17. Bypass from the inlet (STR19)(0.6 cfs) is also 
collected at DP8. The majority of Sub basin M is composed of paved 
parking and driveway surfaces. 

 
o Stormwater Routing for Developed Conditions 

The water is collected by a proposed riprap chute (STR21) that discharges 
into the proposed FSDP at DP17. 
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o Proposed Drainage Facilities (CS15) 
STR 21 (Riprap Chute) is sized for 100% of the 100-year storm. 
 
The hydraulic properties of private STR 21 are as follows. The hydraulic 
parameters for STR21 are for 100% interception of the runoff from 100-year 
storm. 
 

STR ID: Riprap chute 21 (CS15) 
Design flows: 100 year = 0.9 cfs. 
Bottom width of chute:  2 ft. 
Approximate slope: 10% 
Side Slope: 3 to 1 
Depth of flow: 100 year = 0.1 feet 
Velocity: 100 year = 3.6 fps 
 

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. 

 
o Design Point 9 

o Contributing Sub basin Description 
DP9 is located at the FSDP outlet. Refer to Section 9 of this report for 
hydraulics and structure sizing. 

 
o Design Point 10 

o Contributing Sub basin Description 
Stormwater runoff from OS1 (2.1 acres) is collected at DP 10. OS1 is 
comprised of natural grassland with a few small bushes. The hydrologic and 
hydraulic characteristics are based on existing conditions. It is assumed that 
a FSDP will be required when OS1 is developed. The discharges at DP10 
were determined to be Q5 = 0.6 cfs and Q100 = 4.2 cfs. 
 

o Stormwater Routing for Developed Conditions 
The water in the existing swale is routed from DP10 to the proposed FSDP 
outfall. 
 

o Proposed Drainage Facilities (CS 16) 
STR ID: Rip Rap swale from DP10 to the outfall of the FSDP (DP14) 
Design flows: 100 year = 4.2 cfs. 
Bottom width:  2 ft. 
Approximate slope: 2% 
Side Slope: 3 to 1 
Depth of flow: 100 year = 0.5 feet 
Velocity: 100 year = 2.7 fps 
 



16 
 

o 100-year routing 
All of the runoff generated by the 100-year storm event is routed 
downstream to the existing swale at DP11. From here the water is routed to 
the existing downstream facilities as described in previous sections of this 
report. 
 

o Design Point 11 
o Contributing Sub basin Description 

DP 11 is located where Swale 1 exits the project site. Swale 1 is located 
north of the Mesa Ridge Parkway northern right of way line. The swale is 
sized for the combination of the emergency flow (6.7 cfs) from the FSDP 
and the flow from OS1 at DP10 (4.2 cfs) for a total of 10.9 cfs 
 

o Stormwater Routing for Developed Conditions 
The water in the proposed swale is routed from DP14 to DP11 where the 
swale exits the project site. 
 

o Proposed Drainage Facilities (CS17) 
STR ID: Riprap lined swale from DP14 to DP11. 
 

o 100-year routing 
All of the runoff generated by the 100-year storm event is routed 
downstream to the existing swale at DP11. From here the water is routed to 
the existing downstream facilities as described in previous sections of this 
report. 
 

o Design Point 12 
o Contributing Sub basin Description 

DP12 is located at the pipe outfall (STR22) of the FSDP. 
 

o Stormwater Routing for Developed Conditions 
The water discharges into a proposed riprap lined swale and is carried 
downstream to DP11 where it exits the project site. 
 

o Proposed Drainage Facilities (Exhibit 8, Appendix, CS 22) 
The following are summaries of the hydraulic characteristics for the outfall 
pipe from the FSDP. 

 
ID: Pipe segment STR22 (CS 22) 
Design flows: 100 year = 1.2 cfs. 
Size of pipe segment = 12 inches 
Approximate slope: 3.0 % (Approximate only. This will need to be 
verified after the design of the pond structures has been complete. 
Depth of flow: 100 year = 0.2 feet 
Velocity: 100 year = 6.0 fps 
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o 100-year routing 
All of the discharge from the 12” pipe (STR22) outfalls into the proposed 
riprap swale at DP12 and is carried in a westerly direction to DP11 where it 
exits the project site. 

 
o Design Point 13 

o Contributing Sub basin Description 
Runoff from Sub basin J (0.18 acres) (Q100 = 1.3 cfs) is collected by a 
private curb and gutter inlet (STR6) at DP13 and is route to FSDP by a 12” 
HDPE pipe (STR20) The majority of Sub basin J is composed of paved 
parking and driveway surfaces. 
 

o Stormwater Routing for Developed Conditions 
 

o Proposed Drainage Facilities(Appendix, CS3) 
 
Inlet STR6 has the following hydraulic characteristics: 

STR6 curb and gutter grated inlet (CS3) 
Type:   24” square grated Inlet by Nyoplast (CS4) 
Surface Flow: 1.9 cfs 
Interception: 1.2 cfs 
Bypass: 0.70 cfs 
Downstream ID: 12” HDPE (9) 

 
Pipe STR20 has the following hydraulic characteristics: 

ID: Pipe segment STR20 (CS12) 
Design flows: 100 year = 2.4 cfs. 
Size of pipe segment = 12 inches 
Approximate slope: 1.0 % 
Depth of flow: 100 year = 0.4 feet 
Velocity: 100 year = 5.0 fps 

 
o 100-year routing 

The water in pipe segment STR20 is routed to the FSDP via pipe segment 
STR20. 

 
o Design Point 14 

A riprap lined swale from DP14 to DP11 (located on westerly property line 
where swale 1 exits the property) (CS19) 
 

o Proposed Drainage Facilities (CS19) 
STR ID: Riprap lined swale from DP14 to DP11. 
Design flows: 100 year = 10.9 cfs. 
Bottom width:  2 ft. 
Approximate slope: 2% 
Side Slope: 3 to 1 
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Depth of flow: 100 year = 0.7 feet 
Velocity: 100 year = 3.5 fps 
Froude Number: 0.91 (sub critical) 
Riprap Size: 12” 
Depth: 2’ 

 
o Design Point 15 

. 
o Contributing Sub basin Description 

DP15 is located at the downstream end of the 12” HDPE pipe (STR14) 
where it outfalls into the FSDP.  

  
o Stormwater Routing for Developed Conditions (CS13) 

The water in DP14 (Q100 = 4.3 cfs) combines with the water in STR10 
(Q100 = 1.9) for a total flow in a 12’ pipe (STR14) at a wye installed at the 
upstream junction with pipe segment STR10 and STR 20. 
 

o Proposed Drainage Facilities(Appendix, CS3) 
The hydraulic properties for STR14 (CS13) are as follows: 

Design flows: 100 year = 4.3 cfs. 
Size of pipe segment = 12 inches 
Approximate slope: 10% (This slope will need to be verified upon 
completion of the construction plans) 
Depth of flow: 100 year = 0.4 feet 
Velocity: 100 year = 10.4 fps 

 
A Rip Rap Pad is proposed at the pipe outlet in order to dissipate energy 
before entering the pond. 
 

o Design Point 16  
o Contributing Sub basin Description 

DP16 is located at a proposed underground wye fitting. Flow from pipe 
(STR8 Q100 year = 0.8 cfs) combines with flow from pipe STR9 (Q100 
year = 1.2 cfs). The total flow in pipe segment 10 is Q100 = 2.0 cfs. 
 

o Stormwater Routing for Developed Conditions (CS12) 
The hydraulic properties for STR20 (CS12) are as follows: 

Design flows: 100 year = 2.4 cfs. 
Size of pipe segment = 12 inches 
Approximate slope: 1.0% (This slope will need to be verified upon 
completion of the construction plans) 
Depth of flow: 100 year = 0.4 feet 
Velocity: 100 year = 5.0 fps 
 

o 100-year routing 
All of the water is routed into the FSDP via pipe segment STR 14. 



19 
 

 
o Design Point 17 

DP 17 is located at the downstream end of the riprap chase. The hydraulic 
properties of the chase are discussed in previous section DP8.  
 

o Drainage Sub basin G (no concentrated flow at a design point, sheet 
flow) 
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. 

o Drainage Sub basin L (no concentrated flow at a design point. sheet 
flow) 
Sub basin L consists (0.12 acres) of the area along the south side of the 
project site. The runoff (Q5 year = negligible, Q100 = 0.4 cfs) sheet flows in a 
southerly direction to a swale located to the north of the right of way boundary 
line.  
 

o Drainage Sub Basin N (no concentrated flow at a design point. sheet 
flow)  
Runoff from Sub basin N (0.05 acres, Q5 = negligible, Q100 = 0.2 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. 
 

o Drainage Sub Basin O (no concentrated flow at a design point, sheet 
flow) 
 Runoff from Sub basin O (0.1 acres, Q5 = negligible, Q100 = negligible) 
sheet flows to the westerly property line of the project site. Sub basin O is 
located along the west side of the FSDP. Runoff from this subbasin will not 
have to be routed into the proposed FSD pond since no development is to 
occur in this sub basin. 
 

o Drainage Sub basin P (no concentrated flow at a design point, sheet 
flow) 
Runoff from Sub basin P (0.04 acres, Q5 = negligible, Q100 = 0.1 cfs) sheet 
flows to the westerly property line. This area is a thin strip along the westerly 
property line of the project site. It is to remain in a natural state. 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. 
 

IX. FULL SPECTRUM DETENTION POND (EXHIBIT 7, APPENDIX) 
100% of the runoff from the developed portion of the site is to be collected by a 
Full Spectrum Detention Pond (FSDP). The pond is designed to only release less 
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than the historic flow with the exception of the emergency overflow. No change to 
the routing of the water as it leaves the pond. The water is routed in a westerly 
direction in the existing grass-lined swale located north of the northerly right of 
way line where it eventually passes under Powers Boulevard via a concrete box 
culvert. Hydraulic analysis of this box culvert is beyond the scope of this report. 
However, it is assumed that the developed runoff will be minimal, if any, since the 
FSDP will be detaining 100% of the 100-year developed runoff.  
 
The following elevations for the FSDP are based on an elevation of “0” located at 
the bottom of the pond. 
 

o Design Flows 
• Sub basins discharging into the FSDP: D (0..08 acres), E (0.24 acres), F 

(0.03 acres), H (0.09 acres), I (0.09 acres), J (0.18 acres), K (0.13 acres), 
M (0.03 acres) for a total area of 0.87 acres. The remaining portion of the 
project site is to remain in a natural state where no development is to 
occur. 

• Peak Inflow: Q100 = 2.8 cfs 
• Peak Outflow: Q100 = 1.2 cfs. 
• Emergency Overflow = 6.7 cfs (based on using the Rational Method for 

the area that contribute flows to the FSDP (Exhibit 7, Appendix) 
 

o Pond Characteristics 
• Type: Sand Filter 
• Water Quality Capture Volume (WQCV) = 0.015 acre-ft., elevation = 0.81 ft. 
• Excess Urban Runoff Volume (EURV) = 0.044 acre-ft. elevation = 2.19 ft. 
• 100-year runoff volume = 0.041 acre- ft., elevation = 3.05 ft. 
• Media Surface elevations = 0.00 ft. 
• Spillway elevation = 3.5 ft. 
• Top of berm elevation = 5.0 ft. 

 
o Outlet Structure 

• Rows for Orifice: 3 
• Orifice size = 1 inch 
• Number of rows = 3 
• Overflow Weir Elevation for outfall structure  = 2.5 ft. 
• Overflow Grate Size = approximately a 3’ by 3’ 
• Debris Clogging = 50% 
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o Emergency Spillway (CS20 and CS21) 
o Hydraulics 

Riprap Emergency Overflow Chute 
Design Flow: 6.7 cfs 
Depth of flow: 0.3 ft 
Velocity: 9.5 fps 

 
o Physical Properties 

Spillway Invert Elevation = 3.5 ft. 
Spillway Side Slopes = 3 to 1 
Spillway slope: 33% (Side slope of detention pond) 
Freeboard= 1.0 ft. 
Riprap size: 12” 
Riprap depth: 24” 

 
o Outfall Pipe (sized for 100-year event) (Exhibit 8, Appendix, CS 25) 

The following are summaries of the hydraulic characteristics for the outfall pipe 
from the FSDP. 
 
o ID: Pipe segment STR22 (CS 22) 

Design flows: 100 year = 1.2 cfs. 
Size of pipe segment = 12 inches 
Approximate slope: 3.0 % (Approximate only. This will need to be verified 
after 
the design of the pond structures has been complete. 
Depth of flow: 100 year = 0.2 feet 
Velocity: 100 year = 6.0 fps 

 
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 
Pending approval, it is understood, that there will no Drainage/ Bridge Fees that 
are to be collected for this development. 
  

  

lpackman
Callout
Please update to state pending approval of subdivision exemption.
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XIII. OPINION OF PROBABLE COSTS 
  Unit Cost Total 
6” HDPE 106 LF 18 $1,908 
12” HDPE 475 LF 24 11,400 
12” Sq. Nyloplast Grated Inlet 2 EA 4,200 8,400 
24” Sq. Nyloplast Grated Inlet 3 EA 4,600 13,800 
12” Riprap Swale (DP10 to DP11) 62 CY 116 7,192 

Subtotal   42,700 
    
Pond Excavation 386 CY 21 8,106 
Sand Filter Media 41 CY 50 2,050 
Slotted Underdrain 30 LF 21 630 
Pond Rip Rap 27 CY 116 3,132 
Outlet Structure 1 EA 3,500 3,500 
Concrete Cutoff Wall (Spillway) 2.3 CY 175 403 
12” Gravel Maintenance Road 40 CY 52 2,080 

Subtotal   19,901 
    

Total   $62,601 
 

XIV. FOUR STEP PROCESS 
As stated in the City of Colorado Springs DCM Volume 2, the Four Step 
Process is applicable to all new and re-developed projects with construction 
activities that disturb 1 acre or greater or that disturb less than 1 acre but are 
part of a larger common plan development.  Included is the Four Step Process 
for Security Fire Station Filing 4.  
 
Step 1: Employ Runoff Reduction Practices 
All roof drains and downspouts are located at the corners of the proposed building. 
All of the water collected discharges directly into the storm sewer that eventually 
discharges into the proposed FSDP. With the combination of the building footprint 
and the required parking and driveway facilities, there is only a minimal amount of 
pervious area that can be used for infiltration prior to entering a storm sewer 
system. 
 
Step 2: Implement BMPs that provide a water quality capture volume with 
slow release 
A Full Spectrum Detention pond is to be constructed for this project. 100% of the 
100-year flow from sub basins that will have pavement and buildings will enter the 
pond via inlets, storm sewers and a riprap chase. These areas are summarized on 
Table included on Any runoff sub basins with no improvement will maintain the 
historical pattern. These areas are included in Table 6 – Emergency Overflow 
Discharge Calcs. 
 
The pond is to be a sand filter type. The outlet structure is designed with orifices at 
different heights on the outlet structure in order to discharge the historical rates for 
the various storms. A riprap lined emergency overflow is to be constructed in case 

lpackman
Text Box
Please update section to discuss runoff that will not be directed to the WQ pond, i.e. basins B, C, and L. Per ECM I.7.1.C.1.a 100% of the applicable construction is required to be treated for WQ. Please reference ECM I.7.1.B and include any relevant exclusions in step 2 of the four step process.
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of an outlet box failure. The design parameters are summarized in Section IX of 
this report and Exhibit 7 in the Appendix. 
 
Step 3: Stabilize streams. 
None of the water generated by this project will be entering any streams in the 
immediate  vicinity of the project. The water leaving the detention pond discharges 
into an existing ditch that was constructed by previous developers. This swale is 
grass lined with a positive slope to the west. Since there is a possibility of an 
emergency overflow of the pond occurring the swale from the pond outfall to the 
project’s westerly property line will be stabilized with soil riprap. The water from the 
project does not enter a stream until it arrives at the existing large concrete box 
under the Powers Blvd./ Mesa Ridge Parkway intersection. Since the water leaving 
the project site is to be held at historic levels, it is safely assumed that it will not 
have any significant effect on the existing downstream streams or structures. 
 
Step 4: Consider Need for Industrial and Commercial BMPs 
Adequate provisions will be made by the Fire Department to protect the 
surrounding areas from any chemical spills. All chemicals will be stored inside 
the building. 

XV. CONCLUSION 
This Final Drainage Report presents existing and proposed drainage conditions 
for the proposed Security Fire Station No 4 project. The majority of the site is 
composed of either the building, paved surfaces, of small sections of native grass 
and landscaping. A full spectrum Detention pond will be constructed. The pond 
will be designed to capture 100% of the runoff from the sub basins that are to be 
occupied by the building and/or pavement. The majority of the runoff from the 
remaining areas will maintain the existing runoff pattern since runoff from these 
areas will have no negative impact. The development will have negligible and 
inconsequential effects on the existing downstream site drainage and drainage 
improvements Full Spectrum Detention and Water Quality treatment will be 
provided. A permanent BMP Maintenance Agreement and Easement will be 
required for the FSDP. Also, an Operations and Maintenance Manual (O&M) 
Manual is to be provided. The proposed project will not, with respect to 
stormwater runoff, negatively impact the adjacent properties and downstream 
properties. 

lpackman
Text Box
Please update report contents to provide a list of references that were used to create this report. It should include the latest revisions of the following: EPC ECM, EPC DCM Vol. 1 and 2, 2014 CSDCM, and any other drainage reports used.
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Callout
Note: UDCF worksheet indicates 5 year pre-developed flow is 0.0 cfs.  Installing a pond will insure there is a 5 yr pond outflow that is greater than 0.0 cfs.  In this case the 5-yr outflow is 0.1 cfs, a very negligible and inconsequential amount.  
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Text Box
Please update drainage map contents to include property boundaries and drainage easements within site.
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Per developed onsite drainage conditions narrative two crosspans are being proposed at both driveways. Please update GEC plan and site plan to show proposed improvements.
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