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Executive Summary 

Jesik Consulting (JESIK) has completed a Drainage Report for an approximate 15.23-acre property 

located in Black Forest, El Paso County, Colorado. The property will be divided into 3 parcels, 

each approximately 5 acres. The parcels will be used as single-family residences. 

There will be minimal impact from the proposed development and no storm water improvements 

are proposed in this report. 

1.0   Subdivision Description  

The project is in the Black Forest northeast of Colorado Springs in El Paso County, Colorado. 

Surrounding developments are Tall Pines Estates, and Stagecoach Spring Estates. The El Paso 

County schedule number for the property is 6133000043. The parcel is heavily forested with one 

single-family home. The proposed subdivision will divide the property into three, approximate 5-

acre parcels which will be used for single-family homes. 

1.1   Location 

The project address is 2727 Evergreen Road, Colorado Springs, El Paso County, Colorado. An 

unnamed tributary to Smith Creek is adjacent to the north east corners of the property. The tributary 

drains the surrounding area northwesterly into Smith Creek. 

Local streets north of the site are Fools Gold Lane, Evergreen Road, and Park Avenue. Roller 

Coaster Road is about 1,350 feet west of the property. The project location is Section 33, Township 

11, Range 66, NE Quarter Section. Refer to Figure 1 below for the vicinity map. 
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Figure 1-Vicinity Map 

 

1.2   Description 

The Studer subdivision project will subdivide El Paso County, schedule no. 6133000043 into 

approximately 3, 5-acre parcels. There is a current home on the property in the northeast corner. 

The area of the Studer Subdivision is approximately 15.23-acres. The ground cover is trees, 

grasses, and shrubs. The ground elevation within the site ranges from approximately 7,428 above 

sea level on the east side of the site down to approximately 7,388 at the western property boundary. 

Generally surface water runs northeasterly into a tributary to Smith Creek then northwesterly into 

Smith Creek. The average grade ranges from 32 percent for side slopes and 13 percent for ridges 

and valleys. 

1.3   Soils 

A Natural Resources Conservation Service (NRCS) soils map is attached as Appendix A to this 

report. The map indicates the soil as Type “B” soil (moderate infiltration rate) for the entire site. 

Soils on-site are “Type 41: Kettle gravelly loamy sand with 8 to 40 percent slopes”.   

 

 

SITE

USGS The National Map: National Boundaries Dataset, 3DEP Elevation Program, Geographic Names Information
System, National Hydrography Dataset, National Land Cover Database, National Structures Dataset, and National

Transportation Dataset; USGS Global Ecosystems; U.S. Census Bureau TIGER/Line data; USFS Road Data; Natural
Earth Data; U.S. Department of State Humanitarian Information Unit; and NOAA National Centers for

Environmental Information, U.S. Coastal Relief Model. Data refreshed October 2018., USGS TNM – National
Hydrography Dataset.  Data Refreshed January, 2019.
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1.4   Climate 

Black Forest averages 21 inches of rain per year, and an average of 40 inches of snow, per year. 

There is an average of 251 sunny days each year with an average summer high of 81 degrees and 

the winter low is around 13 degrees.  

1.5   Site Impacts 

An additional 2 single-family homes may be constructed on the property after subdivision. 

Increases in runoff will be minimal due to the increase in the relatively small amount of impervious 

area. Runoff will sheet flow across heavily forested and vegetated ground before leaving the 

property.  There will be minimal off-site impacts. 

1.6   Floodplain Designations 

The property is not located in a 100-year floodplain. The National Flood Hazard Insurance map 

for the site is attached to the end of this report. 

2.0   Drainage Basins 

Generally, surface water flows northeast to a tributary to Smith Creek, then northwest into Smith 

Creek. Smith Creek drains the area in a south westerly direction and empties into Monument Creek 

approximately 4.2 miles southwest of the property. 

2.1   Major Basin Descriptions  

The site drains northeast into a tributary to Smith Creek. Smith Creek flows southwest into 

Monument Creek. The Smith Creek tributary is developed with single family homes on lots larger 

than an acre. The tributary will drain into Smith Creek approximately 950 feet from the project 

site, and Smith Creek will drain into Monument Creek approximately 4.2 miles from the project 

site. 

2.2   Minor Basin Descriptions 

Surface water from the site sheet flows northeasterly across about 30% slopes into the Smith 

Creek tributary. Tributary slopes average 13 percent. 

3.0   Hydrologic Criteria  

The tributary drainage basins impacting this site are all less than 100 acres, therefore, the Rational 

Method Hydrology procedures were used to calculate the peak flows Presentation of existing and 

proposed hydrologic conditions including approximate flow rates entering and exiting the 

subdivision with all necessary preliminary calculations. The calculations were based om the 

following assumptions 
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• Design storm (minor)     2-year 

• Design storm (minor)     10-year 

• Design storm (major)     100-year 

• Rainfall intensities     El Paso County I-D-F Curve 

• Hydraulic Soil Type     B 

                                                                                                     C2  C10       C100                        

• Runoff Coefficients-Undeveloped 

o Roof, Gravel (packed), 15.23-acres                    0.03             0.17          0.36 

• Runoff Coefficients-Developed 

o Roof, Gravel (packed), 15.23-acres                    0.12             0.27          0.44 

Hydrologic calculations show the largest increase in Basin 1 at 3.18cfs, Basin 2 at 1.48cfs, and 

Basin 3 0.40cfs when fully developed. Calculations are enclosed in Appendix B. 

 

4.0   Reference 

City of Colorado Springs & El Paso County “Drainage Manual,” October 31, 2108 

El Paso County “Engineering Criteria Manual.” October 31, 2018 

FEMA, Flood Insurance Rate Map (FIRM), January 16, 2018 

USDA Natural Resources Conservation Service, “Custom Soil Resource Report for El Paso 

County Area,” January 16, 2019 

 

5.0   CONCLUSION 

The proposed development will have minimal storm water impacts to adjacent properties. The 

increased flow as seen in the rational method calculations sheet in Appendix B for the 100-year 

storm for Basin 1 is 3.18 cfs, Basin 2 is 1.48 cfs, and Basin 3 is 0.40 cfs. The increased flows 

from 2 single-family homes and driveways will not affect the surrounding areas. Water will sheet 

flow across vegetated and forested ground before leaving each of the new parcels.  
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 APPENDIX A 

CURRENT CONDITIONS 
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APPENDIX B 

HYDROLOGIC CALCULATIONS 
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         Table 6-6 Coefficients for Rational Method 

                                                       (Source: UDFCD 2001) 

Land Use or Surface 
Characteristics 

Percent 
Impervious 

Runoff Coefficients 

2-year 10-year 100-year 

    

HSG 
A&B 

HSG 
C&D 

HSG 
A&B 

HSG 
C&D 

HSG 
A&B 

HSG 
C&D 

Business               

Commercial Areas 95 0.79 0.80 0.83 0.84 0.88 0.89 

Neighborhood Areas 70 0.45 0.49 0.53 0.57 0.62 0.68 

Residential               

1/2 Acre or less 65 0.41 0.45 0.49 0.54 0.59 0.65 

1/4 Acre  40 0.23 0.28 0.36 0.42 0.50 0.58 

1/3 Acre  30 0.18 0.22 0.32 0.38 0.47 0.57 

1/2 Acre  25 0.15 0.20 0.30 0.36 0.46 0.56 

   1  Acre  20 0.12 0.17 0.27 0.34 0.44 0.55 

Industrial               

Light Areas 80 0.57 0.60 0.63 0.66 0.70 0.74 

Heavy Areas 90 0.71 0.73 0.75 0.77 0.81 0.83 

Parks and Cemeteries 7 0.05 0.09 0.20 0.29 0.39 0.52 

Playgrounds 13 0.07 0.13 0.24 0.31 0.41 0.54 

Railroad Yard Areas 40 0.23 0.28 0.36 0.42 0.50 0.58 

Undeveloped Areas               

Historic Flow Analysis-
Greenbelts, Agriculture 2 0.03 0.05 0.17 0.26 0.36 0.51 

Pasture/Meadow 0 0.02 0.04 0.15 0.25 0.35 0.50 

Forest 0 0.02 0.04 0.15 0.25 0.35 0.50 

Exposed Rock 100 0.89 0.89 0.92 0.92 0.96 0.96 

Offsite Flow Analysis (when 

land use is undefined) 45 0.26 0.31 0.38 0.44 0.51 0.59 

Streets               
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Paved 100 0.89 0.89 0.92 0.92 0.96 0.96 

Gravel 80 0.57 0.60 0.63 0.66 0.70 0.74 

Drive and Walks 100 0.89 0.89 0.92 0.92 0.96 0.96 

Roofs 90 0.71 0.73 0.75 0.77 0.81 0.83 

Lawns 0 0.02 0.04 0.15 0.25 0.35 0.50 

City of Colorado Springs 

Drainage Criteria Manual, Volume 1 

3.2. - Time of Concentration 

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

average rainfall rate during the time required for water to flow from the hydraulically most 

remote part of the drainage area under consideration to the design point. However, in practice, 

the time of concentration can be an empirical value that results in reasonable and acceptable 

peak flow calculations.  

For urban areas, the time of concentration (t c ) consists of an initial time or overland flow time 

(t i ) plus the travel time (t t ) in the storm sewer, paved gutter, roadside drainage ditch, or 

drainage channel. For non-urban areas, the time of concentration consists of an overland flow 

time (t i ) plus the time of travel in a concentrated form, such as a swale or drainageway. The 

travel portion (t t ) of the time of concentration can be estimated from the hydraulic properties 

of the storm sewer, gutter, swale, ditch, or drainageway. Initial time, on the other hand, will 

vary with surface slope, depression storage, surface cover, antecedent rainfall, and infiltration 

capacity of the soil, as well as distance of surface flow. The time of concentration is 

represented by Equation 6-7 for both urban and non-urban areas.  

t c = t i + t t                  (Eq. 6-7)  

Where:  

t c = time of concentration (min)  

t i = overland (initial) flow time (min)  

t t = travel time in the ditch, channel, gutter, storm sewer, etc. (min) ;0h5; 3.2.1.\Overland 

(Initial) 

Flow Time  

The overland flow time, t i , may be calculated using Equation 6-8.  

 

Where:  

t i = overland (initial) flow time (min)  
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C 5 = runoff coefficient for 5-year frequency (see Table 6-6)  

L = length of overland flow (300 ft maximum for non-urban land uses, 100 ft maximum 

for urban land uses)  

S = average basin slope (ft/ft)  

Note that in some urban watersheds, the overland flow time may be very small because flows 

quickly concentrate and channelize. ;0h5; 3.2.2.\Travel Time  

For catchments with overland and channelized flow, the time of concentration needs to be 

considered in combination with the travel time, t t , which is calculated using the hydraulic 

properties of the swale, ditch, or channel. For preliminary work, the overland travel time, t t , 

can be estimated with the help of Figure 6-25 or Equation 6-9 (Guo 1999).  

V = C v S w 
0.5      (Eq. 6-9)  

Where:  

V = velocity (ft/s)  

C v = conveyance coefficient (from Table 6-7)  

S w = watercourse slope (ft/ft)  

  Table 6-7. Conveyance Coefficient, Cv  

Type of Land Surface                              Cv 

Heavy meadow 2.5 

Tillage/field 5 

Riprap (not buried) * 6.5 

Short pasture and lawns 7 

Nearly bare ground 10 

Grassed waterway 15 



  
 

16 
 

Paved areas and shallow paved 

swales 
20 

*For buried riprap, select Cv value on type or vegetative cover. 

The	travel	time	is	calculated	by	dividing	the	flow	distance	(in	feet)	by	the	velocity	calculated	using	
Equation	6-9	and	converting	units	to	minutes.		

The	time	of	concentration	(t	c	)	is	then	the	sum	of	the	overland	flow	time	(t	i	)	and	the	travel	time	(t	t	)	
per	Equation	6-7.	;0h5;	3.2.3.\First	Design	Point	Time	of	Concentration	in	Urban	Catchments		

Using	this	procedure,	the	time	of	concentration	at	the	first	design	point	(typically	the	first	inlet	in	the	
system)	in	an	urbanized	catchment	should	not	exceed	the	time	of	concentration	calculated	using	
Equation	6-10.	The	first	design	point	is	defined	as	the	point	where	runoff	first	enters	the	storm	sewer	
system.		

t	c	=	L	/	180	+	10																																																																								(Eq.	6-10)		

Where:		

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

L	=	waterway	length	(ft)		

Equation	6-10	was	developed	using	the	rainfall-runoff	data	collected	in	the	Denver	region	and	
represents	regional	"calibration"	of	the	Rational	Method.	Normally,	Equation	6-10	will	result	in	a	
lesser	time	of	concentration	at	the	first	design	point	and	will	govern	in	an	urbanized	watershed.	For	
subsequent	design	points,	the	time	of	concentration	is	calculated	by	accumulating	the	travel	times	in	
downstream	drainageway	reaches.	

	

Peak	Flows	

	 	 															5-year	(cfs)				 			10-year	(cfs)								100-year	(cfs)				

Basin	1		 	 						1.85																							4.26																										15.66	

Basin	1-Developed															4.11																							6.76																										19.14	

Change	in	flow																							2.26																							2.50																											3.48	

Basin	2																																					1.86																							4.28																										15.75																																													

Basin	2-Developed															4.13																								6.80																									19.25	

Change	in	flow																							2.27																							2.52																											3.50																																			

Basin	3																																					1.20																							2.78																										10.21					
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Basin	3-Developed															2.68																								4.41																									12.48	

Change	in	flow																							1.48																							1.63																											2.27			
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Rational Method Calculations 

 

 

 


