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I. INTRODUCTION 
 
A. Property Location and Description   
 
Aime Ventures LLC is proposing to construct a new Apartment Building on a vacant 1.2-
acre lot on the north side of Crawford Avenue in the Security area of El Paso County.  
The property is platted as Tract A, Fountain Valley Ranch Filing No. 6B (El Paso County 
Assessor’s Parcel No. 65131-25-009), located at the intersection of Crawford Avenue and 
Kittery Drive.   
 
The site was recently re-zoned to Multi-Family (RM-30), and the property adjoins 
developed commercial and residential properties on all sides. 
 
Crawford Avenue is a fully improved public collector street along the south boundary of 
the site.  A shared private access drive enters the south boundary of this property and 
extends easterly through the southeast corner of the property, providing shared access to 
the existing School District 3 Federal Credit Union on the adjoining lot to the east (Tract 
B, Fountain Valley Ranch Filing No. 6B). 
 
The adjoining properties along the west and north boundaries of this property are existing 
single-family residential properties platted as Lots 14-22, Fountain Valley Ranch Filing 
No. 6B. 
 
The proposed Site Development Plan consists of a new 21,106 square-foot, 2-story 
apartment building with associated parking and site improvements.  Access will be 
provided by the existing shared driveway connection to Crawford Avenue along the 
southern boundary of the site.   
 
The total disturbed area associated with this project is approximately 0.94 acres.  
Recognizing that the land disturbance is under one acre, water quality facilities are not 
required as the project is not classified as an “applicable construction activity” in 
accordance with Section I.6.1 of the El Paso County Engineering Criteria Manual (ECM).   
 
B. Scope 
 
In support of the Site Development Plan and Final Plat submittals to El Paso County, this 
report is intended to meet the requirements of a Drainage Letter Report in accordance with 
El Paso County drainage criteria.  This report will provide a summary of site drainage 
issues impacting the proposed development.  The report is based on the guidelines and 
criteria presented in the City of Colorado Springs and El Paso County “Drainage Criteria 
Manual.” 

C. References 

 
City of Colorado Springs & El Paso County “Drainage Criteria Manual, Volumes 1 and 2,” 
revised May, 2014. 
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El Paso County “Engineering Criteria Manual,” December 13, 2016.  
 
KLH Engineering, Inc., “Fountain Valley Ranch Filing 6B, Final Drainage Study,” July 21, 
1995. 
 
II. EXISTING AND PROPOSED DRAINAGE CONDITIONS 
 
According to the Natural Resources Conservation Service (NRCS) Web Soil Survey for 
this site, the majority of the on-site soils are comprised of “Truckton sandy loam” soils, 
and these well drained soils are classified as hydrologic soils group “A” (high infiltration 
rate; see Appendix A).   
 
The on-site soils along the east side of the property are comprised of “Blendon sandy 
loam” soils, and these moderately well drained soils are classified as hydrologic soils 
group “B” (moderate infiltration rate).   
 
Subdivision Drainage Report 
 
Drainage planning for this site was previously addressed in the “Fountain Valley Ranch 
Filing 6B, Final Drainage Study” by KLH Engineering, Inc. dated July 21, 1995 (see 
excerpts in Appendix A). 
 
The subject property is located within “Basin 250” as delineated in the subdivision 
drainage report, and developed flows from this basin are depicted as flowing 
southeasterly to a public storm sewer system at the intersection of Crawford Avenue and 
Grinnell Boulevard.  The existing storm sewer system includes a 20’ Type R Storm Inlet 
at the northwest corner of the intersection, with a 30” storm sewer extending east across 
Grinnell Boulevard.  The Credit Union site flows southeasterly to an existing 10’ Type R 
Storm Inlet at the southeast corner of Tract B, with a 30” storm sewer extending 
southeasterly across Grinnell Boulevard.  Both of these storm sewer pipes discharge into 
the existing Grinnell drainage channel, which is a concrete-lined channel flowing south 
along the east side of Grinnell Boulevard. 
 
The subdivision drainage report by KLH delineated Basin 250 as the area encompassing 
the planned commercial Tracts A and B and the adjoining row of rear lots of the single-
family residential lots along the north and west boundaries of these tracts.  The 
subdivision drainage report assumed an impervious area of 85 percent for the planned 
commercial development on Tracts A and B, and calculated the total developed peak 
flows for Basin 250 as Q5 = 7.4 cfs and Q100 = 14.0 cfs. 
 
Existing Site Drainage Conditions 
 
Surface drainage from this site flows southeasterly into a public storm sewer system 
draining to the existing Grinnell Channel, which flows south to existing downstream 
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facilities within the Big Johnson Drainage Basin, ultimately flowing into Fountain Creek 
(ultimate receiving water).   
 
As shown on the enclosed “Existing Conditions Drainage Plan” (Figure EX1), Tract A 
has been delineated as Basin A (1.15 acres), and surface drainage from Basin A flows 
southeasterly by sheet flow to Design Point #1 at the southeast corner of the property.  
Tract A is impacted by off-site drainage from the rear yards of the existing residential lots 
along the north and west boundaries of the site, and the off-site drainage area has been 
delineated as Basin OA1 (0.5 acres).  Off-site drainage from Basin OA1 combines with 
drainage from Basin A flowing southeasterly to Design Point #1, with existing peak 
flows calculated as Q5 = 1.3 cfs and Q100 = 4.7 cfs. 
 
The existing Credit Union on Tract B adjoining the east boundary of the Tract A site has 
been delineated as Basin B (1.5 acres), which sheet flows southeasterly to an existing 10’ 
Type R Storm Inlet at the southeast corner of Tract B.  
 
Drainage from Basins OA1, A, and B combines at Design Point #2, with existing peak 
flows calculated as Q5 = 3.8 cfs and Q100 = 10.5 cfs. 
 
Proposed Site Drainage Conditions 
 
As shown on the enclosed Drainage Plan (Figure D1), the developed area of this project 
is limited to approximately 0.98 acres.  The developed site has been delineated as Basin 
A (1.15 acres), and surface drainage from Basin A will continue to flow southeasterly by 
sheet flow, drainage swales, private storm sewer pipes, and curb and gutter to Design 
Point #1 at the southeast corner of the property.  Off-site drainage from Basin OA1 will 
continue to combine with developed on-site drainage from Basin A, flowing 
southeasterly to Design Point #1, with developed peak flows calculated as Q5 = 3.7 cfs 
and Q100 = 7.6 cfs.   
 
As noted on the enclosed Developed Drainage Plan (Figure D1), the proposed 
development has a calculated impervious area of 66 percent, which is lower than the 
impervious percentage of 85 percent that was assumed in the previously approved 
subdivision drainage report by KLH. 
 
Drainage from Basins OA1, A, and B will continue to combine at Design Point #2, with 
developed peak flows calculated as Q5 = 6.1 cfs and Q100 = 13.3 cfs.  Design Point #2 is 
equivalent to the developed flow from “Basin 250” as described in the subdivision 
drainage report, which calculated developed peak flows of Q5 = 7.4 cfs and Q100 = 14.0 
cfs for this basin.  
 
Recognizing that the calculated flows are slightly lower than the flows calculated in the 
previously approved subdivision drainage report, the existing downstream storm sewer 
system and drainage channel provide a suitable outfall for drainage from this site. 
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Hydrologic calculations for the site are detailed in Appendix B, and peak flows are 
identified on Figures EX1 and D1 (Appendix C). 
 
III. DRAINAGE PLANNING FOUR STEP PROCESS 
 
El Paso County Drainage Criteria require drainage planning to include 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 has been implemented as follows in 
the planning of this project: 
 
Step 1:  Employ Runoff Reduction Practices 

 Minimize Impacts:  The proposed site development consists of a new multi-
family apartment building on a platted infill tract which has been previously 
planned for full commercial development.  This infill project will have minimal 
drainage impacts in comparison to new development of an unplatted site. 

 
Step 2:  Stabilize Drainageways 

 There are no drainage channels directly adjacent to this project site.   
 The existing Grinnell Channel downstream of this property is a stable, concrete-

lined channel.   
 
Step 3:  Provide Water Quality Capture Volume (WQCV) 

 This site is excluded from permanent Water Quality control measure requirements 
based on the disturbed area remaining under one acre. 
 

Step 4:  Consider Need for Industrial and Commercial BMPs 
 The Owner is responsible for maintaining proper housekeeping practices and spill 

containment procedures. 
 
IV. FLOODPLAIN IMPACTS  
 
Floodplain limits in vicinity of this site are delineated in the applicable Flood Insurance 
Rate Map, FIRM Panel No. 08041C0951G dated December 7, 2018 (FIRM exhibit 
enclosed in Appendix C).  This site is not impacted by any delineated 100-year FEMA 
floodplain limits. 
 
V. STORMWATER DETENTION AND WATER QUALITY  
 
No stormwater detention is required based on the previous drainage planning for this 
subdivision having accounted for developed impervious areas higher than the currently 
proposed site development. 
 
As previously discussed, this site is excluded from permanent water quality control 
measure requirements based on the disturbed area being smaller than one acre.   
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VI. DRAINAGE BASIN FEES  
 
The site lies within the Big Johnson Drainage Basin (FOF02600).  No public drainage 
improvements are required for development of this site.  Required drainage fees have 
been paid during the previous subdivision platting process, so there are no applicable 
drainage fees required with the Site Development Plan. 
 
VII. SUMMARY  
 
The developed drainage patterns associated with the proposed Crawford Apartments 
project at the intersection of Crawford Avenue and Kittery Drive (Tract A, Fountain 
Valley Ranch Filing No. 6B) will remain consistent with the established drainage 
conditions for this subdivision.  The existing stormwater outfalls are functioning 
properly, including the existing public storm sewer system at the intersection of Crawford 
Avenue and Grinnell Boulevard.  Proper establishment and maintenance of positive 
drainage within the site, in conjunction with proper erosion control practices, will ensure 
that this developed site has no significant adverse impact on downstream or surrounding 
areas.   
 



 
 

 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A 
 

EXCERPTS FROM SUBDIVISION DRAINAGE REPORT 
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DRAINAGE CALCULATIONS 
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Hydrologic Soil Group

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

10 Blendon sandy loam, 0 
to 3 percent slopes

B 0.5 38.5%

97 Truckton sandy loam, 3 
to 9 percent slopes

A 0.8 61.5%

Totals for Area of Interest 1.4 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Hydrologic Soil Group—El Paso County Area, Colorado Crawford Apartment Site

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/22/2022
Page 3 of 4



Component Percent Cutoff: None Specified 

Tie-break Rule: Higher
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Table 6-6. Runoff Coefficients for Rational Method
(Source:  UDFCD 2001)

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 (tc) consists of an initial time or overland flow time (ti) plus the
travel time (tt) 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 (ti) plus the time of travel in a
concentrated form, such as a swale or drainageway.  The travel portion (tt) 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.

HSG A&B HSG C&D HSG A&B HSG C&D HSG A&B HSG C&D 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 0.81 0.82 0.83 0.84 0.85 0.87 0.87 0.88 0.88 0.89
     Neighborhood Areas 70 0.45 0.49 0.49 0.53 0.53 0.57 0.58 0.62 0.60 0.65 0.62 0.68

Residential
     1/8 Acre or less 65 0.41 0.45 0.45 0.49 0.49 0.54 0.54 0.59 0.57 0.62 0.59 0.65
     1/4 Acre 40 0.23 0.28 0.30 0.35 0.36 0.42 0.42 0.50 0.46 0.54 0.50 0.58
     1/3 Acre 30 0.18 0.22 0.25 0.30 0.32 0.38 0.39 0.47 0.43 0.52 0.47 0.57
     1/2 Acre 25 0.15 0.20 0.22 0.28 0.30 0.36 0.37 0.46 0.41 0.51 0.46 0.56
     1 Acre 20 0.12 0.17 0.20 0.26 0.27 0.34 0.35 0.44 0.40 0.50 0.44 0.55

Industrial
     Light Areas 80 0.57 0.60 0.59 0.63 0.63 0.66 0.66 0.70 0.68 0.72 0.70 0.74
     Heavy Areas 90 0.71 0.73 0.73 0.75 0.75 0.77 0.78 0.80 0.80 0.82 0.81 0.83

Parks and Cemeteries 7 0.05 0.09 0.12 0.19 0.20 0.29 0.30 0.40 0.34 0.46 0.39 0.52
Playgrounds 13 0.07 0.13 0.16 0.23 0.24 0.31 0.32 0.42 0.37 0.48 0.41 0.54
Railroad Yard Areas 40 0.23 0.28 0.30 0.35 0.36 0.42 0.42 0.50 0.46 0.54 0.50 0.58

Undeveloped Areas
     Historic Flow Analysis--
     Greenbelts, Agriculture

2
0.03 0.05 0.09 0.16 0.17 0.26 0.26 0.38 0.31 0.45 0.36 0.51

     Pasture/Meadow 0 0.02 0.04 0.08 0.15 0.15 0.25 0.25 0.37 0.30 0.44 0.35 0.50
     Forest 0 0.02 0.04 0.08 0.15 0.15 0.25 0.25 0.37 0.30 0.44 0.35 0.50
     Exposed Rock 100 0.89 0.89 0.90 0.90 0.92 0.92 0.94 0.94 0.95 0.95 0.96 0.96
     Offsite Flow Analysis (when
     landuse is undefined)

45
0.26 0.31 0.32 0.37 0.38 0.44 0.44 0.51 0.48 0.55 0.51 0.59

Streets
     Paved 100 0.89 0.89 0.90 0.90 0.92 0.92 0.94 0.94 0.95 0.95 0.96 0.96
     Gravel 80 0.57 0.60 0.59 0.63 0.63 0.66 0.66 0.70 0.68 0.72 0.70 0.74

Drive and Walks 100 0.89 0.89 0.90 0.90 0.92 0.92 0.94 0.94 0.95 0.95 0.96 0.96
Roofs 90 0.71 0.73 0.73 0.75 0.75 0.77 0.78 0.80 0.80 0.82 0.81 0.83
Lawns 0 0.02 0.04 0.08 0.15 0.15 0.25 0.25 0.37 0.30 0.44 0.35 0.50

Land Use or Surface
Characteristics

Percent
Impervious

Runoff Coefficients

2-year 5-year 10-year 25-year 50-year 100-year
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tic ttt (Eq. 6-7)

Where:

tc = time of concentration (min)

ti = overland (initial) flow time (min)

tt = travel time in the ditch, channel, gutter, storm sewer, etc. (min)

3.2.1 Overland (Initial) Flow Time

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

33.0
5

i (Eq. 6-8)

Where:

ti = overland (initial) flow time (min)
C5 = 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.

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, tt, which is calculated using the hydraulic properties of the swale, ditch,
or channel.  For preliminary work, the overland travel time, tt, can be estimated with the help of Figure 6-
25 or Equation 6-9 (Guo 1999).

5.0
wv (Eq. 6-9)

Where:

V = velocity (ft/s)

Cv = conveyance coefficient (from Table 6-7)

Sw = watercourse slope (ft/ft)
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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

Paved areas and shallow paved swales 20
* For buried riprap, select Cv value based on type of 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 (tc) is then the sum of the overland flow time (ti) and the travel time (tt) per
Equation 6-7.

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.

(Eq. 6-10)

Where:

tc = 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, in essence,
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.

3.2.4 Minimum Time of Concentration

If the calculations result in a tc of less than 10 minutes for undeveloped conditions, it is recommended that
a minimum value of 10 minutes be used.  The minimum tc for urbanized areas is 5 minutes.

3.2.5 Post-Development Time of Concentration

As Equation 6-8 indicates, the time of concentration is a function of the 5-year runoff coefficient for a
drainage basin. Typically, higher levels of imperviousness (higher 5-year runoff coefficients) correspond
to shorter times of concentration, and lower levels of imperviousness correspond to longer times of
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Figure 6-5. Colorado Springs Rainfall Intensity Duration Frequency

IDF Equations

I100 = -2.52 ln(D) + 12.735

I50 = -2.25 ln(D) + 11.375

I25 = -2.00 ln(D) + 10.111

I10 = -1.75 ln(D) + 8.847

I5 = -1.50 ln(D) + 7.583

I2 = -1.19 ln(D) + 6.035

Note: Values calculated by
equations may not precisely
duplicate values read from figure.



JPS ENGINEERING

CRAWFORD APARTMENTS
COMPOSITE RUNOFF COEFFICIENTS

EXISTING CONDITIONS

5-YEAR C-VALUES
TOTAL  SUB-AREA 1   SUB-AREA 2   SUB-AREA 3   
AREA AREA DEVELOPMENT/  AREA DEVELOPMENT/  AREA DEVELOPMENT/  WEIGHTED

BASIN (AC) (AC) COVER C (AC) COVER C (AC) COVER C C VALUE

OA1 0.50 0.50 SF RESIDENTIAL 0.45       0.450
A 1.15 1.15 VACANT 0.08       0.080
OA1,A 1.65           0.192
B 1.50 0.69 BUILDING / PAVEMENT 0.90 0.81 LANDSCAPE 0.08    0.457
OA1,A,B 3.15           0.318
  

100-YEAR C-VALUES
TOTAL  SUB-AREA 1   SUB-AREA 2   SUB-AREA 3   
AREA AREA DEVELOPMENT/  AREA DEVELOPMENT/  AREA DEVELOPMENT/  WEIGHTED

BASIN (AC) (AC) COVER C (AC) COVER C (AC) COVER C C VALUE

OA1 0.50 0.50 SF RESIDENTIAL 0.59       0.590
A 1.15 1.15 VACANT 0.35       0.350
OA1,A 1.65           0.423
B 1.50 0.69 BUILDING / PAVEMENT 0.96 0.81 LANDSCAPE 0.35    0.631
OA1,A,B 3.15           0.522
  
 

DEVELOPED CONDITIONS

5-YEAR C-VALUES
TOTAL  SUB-AREA 1   SUB-AREA 2   SUB-AREA 3   
AREA AREA DEVELOPMENT/  AREA DEVELOPMENT/  AREA DEVELOPMENT/  WEIGHTED

BASIN (AC) (AC) COVER C (AC) COVER C (AC) COVER C C VALUE

OA1 0.50 0.50 SF RESIDENTIAL 0.45       0.450
A 1.15 0.76 BUILDING / PAVEMENT 0.90 0.39 LANDSCAPE 0.08    0.622
OA1,A 1.65           0.570
B 1.50 0.69 BUILDING / PAVEMENT 0.90 0.81 LANDSCAPE 0.08    0.457
OA1,A,B 3.15           0.516
  

100-YEAR C-VALUES
TOTAL  SUB-AREA 1   SUB-AREA 2   SUB-AREA 3   
AREA AREA DEVELOPMENT/  AREA DEVELOPMENT/  AREA DEVELOPMENT/  WEIGHTED

BASIN (AC) (AC) COVER C (AC) COVER C (AC) COVER C C VALUE

OA1 0.50 0.50 SF RESIDENTIAL 0.59       0.590
A 1.15 0.76 BUILDING / PAVEMENT 0.96 0.39 LANDSCAPE 0.35    0.753
OA1,A 1.65           0.704
B 1.50 0.69 BUILDING / PAVEMENT 0.96 0.81 LANDSCAPE 0.35    0.631
OA1,A,B 3.15           0.669
  
* REFER TO SITE IMPERVIOUS AREA CALCULATIONS ON SH. D1
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JPS ENGINEERING

CRAWFORD APARTMENTS - TRACT A, FOUNTAIN VALLEY RANCH FILING NO. 6A   
RATIONAL METHOD   

EXISTING CONDITION FLOWS

  CHANNEL CONVEYANCE SCS (2)  TOTAL TOTAL                  INTENSITY (5)              PEAK FLOW
BASIN DESIGN AREA 5-YEAR 100-YEAR LENGTH SLOPE Tco (1) LENGTH COEFFICIENT SLOPE VELOCITY Tt (3) Tc (4) Tc (4) 5-YR 100-YR Q5 (6) Q100 (6)

POINT (AC) (FT) (FT/FT) (MIN) (FT) C (FT/FT) (FT/S) (MIN) (MIN) (MIN) (IN/HR) (IN/HR) (CFS) (CFS)
     

OA1 OA1 0.50 0.450 0.590 40 0.020 6.0     0.0 6.0 6.0 4.90 8.23 1.10 2.43
A A 1.15 0.080 0.350   0.0 285 5 0.035 0.94 5.1 5.1 5.1 5.15 8.64 0.47 3.48
OA1,A 1 1.65 0.192 0.423         11.1 11.1 3.98 6.68 1.26 4.66

B B 1.50 0.457 0.631   0.0 235 20 0.021 2.90 1.4 1.4 5.0 5.17 8.68 3.54 8.21
OA1,A,B 2 3.15 0.318 0.522         12.4 12.4 3.81 6.39 3.81 10.51

DEVELOPED FLOWS

  CHANNEL CONVEYANCE SCS (2)  TOTAL TOTAL                  INTENSITY (5)              PEAK FLOW
BASIN DESIGN AREA 5-YEAR 100-YEAR LENGTH SLOPE Tco (1) LENGTH COEFFICIENT SLOPE VELOCITY Tt (3) Tc (4) Tc (4) 5-YR 100-YR Q5 (6) Q100 (6)

POINT (AC) (FT) (FT/FT) (MIN) (FT) C (FT/FT) (FT/S) (MIN) (MIN) (MIN) (IN/HR) (IN/HR) (CFS) (CFS)
     

OA1 OA1 0.50 0.450 0.590 40 0.020 6.0     0.0 6.0 6.0 4.90 8.23 1.10 2.43
A A 1.15 0.622 0.753 35 0.029 3.6 340 20 0.022 2.97 1.9 5.5 5.5 5.01 8.42 3.59 7.29
OA1,A 1 1.65 0.570 0.704         11.5 11.5 3.92 6.58 3.68 7.64

B B 1.50 0.457 0.631   0.0 235 20 0.021 2.90 1.4 1.4 5.0 5.17 8.68 3.54 8.21
OA1,A,B 2 3.15 0.516 0.669         12.9 12.9 3.75 6.30 6.10 13.27

1) OVERLAND FLOW Tco = (0.395*(1.1-RUNOFF COEFFICIENT)*(OVERLAND FLOW LENGTH^(0.5)/(SLOPE^(0.333))
2) SCS VELOCITY = C * ((SLOPE(FT/FT)^0.5)          

C = 2.5 FOR HEAVY MEADOW
C = 5 FOR TILLAGE/FIELD
C = 7 FOR SHORT PASTURE AND LAWNS
C = 10 FOR NEARLY BARE GROUND
C = 15 FOR GRASSED WATERWAY
C = 20 FOR PAVED AREAS AND SHALLOW PAVED SWALES

3) MANNING'S CHANNEL TRAVEL TIME = L/V (WHEN CHANNEL VELOCITY IS KNOWN)
4) Tc = Tco + Tt
*** IF TOTAL TIME OF CONCENTRATION IS LESS THAN 5 MINUTES, THEN 5 MINUTES IS USED
5)  INTENSITY BASED ON I-D-F EQUATIONS IN CITY OF COLORADO SPRINGS DRAINAGE CRITERIA MANUAL
          I5 = -1.5 * ln(Tc) + 7.583
          I100 = -2.52 * ln(Tc) + 12.735
6) Q = CiA

C
Overland Flow Channel flow

Overland Flow Channel flow
C
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