
 

 
 
 
 
 

 
DRAINAGE LETTER REPORT 

FOR 
7950 MALLARD DRIVE 

  
 
 

 
August 2018 

 
Prepared for: 

 
Albert Wills 

8605 Explorer Drive, #250 
Colorado Springs, CO 80920 

 
 
 
 
 
 
 
 

Prepared By: 
 

 
321 W. Henrietta Ave, Suite A 

Woodland Park, CO 80863 
719-426-2124 

 





 
 

 

DRAINAGE EASEMENT ANALYSIS for 
7950 MALLARD DRIVE 

 
 
PURPOSE 
 
The purpose of this drainage report is to identify a drainage easement width within a tributary of 
the Bennet Ranch Basin through an existing residential lot.  Zone A ‘unstudied’ floodplain was 
removed from the parcel with LOMR Case number 12-08-0659P effective July 12, 2013.  The 
LOMR identified a diversion along the western roadway embankment of State Highway 24 
conveying flows south to the main stem of the Bennet Ranch Basin limiting flows conveyed 
within the site.  With removal of Zone A floodplain on the parcel El Paso County has requested 
that a drainage easement be established for the tributary reach within the parcel. 
 
 
GENERAL LOCATION AND DESCRIPTION 
 
The subject 5.30 acres is proposed to be replatted in order to remove the Zone A floodplain 
restrictions indicated in the original plat.  The platted lot is located within a portion of Section 5, 
Township 13 South, Range 64 West of the 6th principal meridian El Paso County, Colorado.  The 
parcel is bounded on the east by Mallard Drive (gravel roadway) and to north, south, and west by 
rural residential lots. 
 
The site is sparsely vegetated with native grasses. The existing terrain generally slopes to the 
south and southeast at a 1.5% grade. The existing unimproved reach of the Bennet Ranch 
tributary runs through the central portion of the property from north to south.  The site lies within 
the Bennet Ranch Basin. 
 
Soils in the development parcel consist of Columbine gravelly sandy loam a Hydrologic Group 
‘A’ soil, as determined by the Natural Resources Conservation Service Web Soil Survey.  
Hydrologic Group A soils were used in analysis.  
 
No portion of the development lies within an F.E.M.A. designated floodplain, per FIRM 
08041C0575 F, as revised to reflect LOMR Case No12-08-0659P. The revised F.E.M.A. Flood 
Insurance Rate Map and LOMR determination have been provided in the appendix.   
 
 
EXISTING CONDITIONS 
 
The Bennet Ranch DBPS indicates shows existing flow conditions as 85 cfs flowing at this 
location and future developed condition flows of 128 cfs.  The historic swale’s geometric section 
does not indicate capacity to convey either the historic or developed flows either upstream or 
downstream of the subject property.  The upstream basin is relatively flat and historically served 
agricultural purposes creating numerous small impoundments that would not be indicated in 
DBPS level modeling.  Runoff beyond the capacity of the natural swale upstream of the project 
is not considered in channel analysis. 
 



 
 

 

EASEMENT DEVELOPMENT 
 
Upstream hydrology was developed utilizing USGS STREAMSTATS Application Version 
4.2.1.  The application identified a tributary drainage area of 0.22 square miles within the 
drainage basin tributary to the reach yielding a 100-YR peak flow of Q100=49.9 cfs.  The 
application indicated inclusion of the reach of the tributary north of State Highway 24.    A 
design flow of 50 CFS was utilized in developing easement width analysis. 
 
A HEC-RAS model was developed to analyze flow within the reach crossing the property.  The 
model indicated that the existing natural section is inadequate to convey modeled flow through 
the reach.  A 16.0’ bottom width section with 12:1 side slope was modeled as adequate to convey 
the flows at a 0.8% longitudinal slope through the parcel.  Flows will be conveyed in the main 
channel at a maximum depth of approximately 0.9’.  Development of the excavated channel will 
require a 50’ width drainage easement.  Proposed on-site channel capacity greatly exceeds 
upstream channel capacity. 
 
The proposed homesite will be protected from upstream sheetflow beyond channel capacity 
through construction of a directional berm north and east of the homesite.  The berm will be 
constructed to direct sheetflow east along the lot line or southwest into the larger capacity 
constructed channel.  The berm is to be constructed with a minimum top width of 6’ and a 
minimum top elevation of 6969.00 with side slopes not to exceed 3:1.  Final site grading is to be 
represented on the residential plot plan to be developed by the owner, but should include 
recommendations made in this report. 
 
The existing dual 18” CMP crossings of the driveway on the adjacent southerly property are not 
adequate to convey existing flows.  The driveway has been raised to form an embankment and 
flows beyond the capacity of the culverts will be conveyed east to Mallard drive in the offsite 
roadway ditch formed by the embanked driveway.  This represents an existing condition created 
by the adjacent owner. 
 
See Appendix for Calculations. 
 
 
DRAINAGE FEE CALCULATION 
 
The development proposes to replat 5.30 acres within El Paso County, all contained within the 
Bennet Ranch Drainage Basin.  No fees are due with replat. 
 
 
DRAINAGE METHODOLOGY 
 
This drainage report was prepared in accordance to the criteria established in the City of 
Colorado Springs/El Paso County Drainage Criteria Manual Volumes 1 and 2, as revised May 
2014. 
 
USGS STREAMSTATS Application Version 4.2.1 was utilized in developing upstream flows 
within the reach of the Bennet Ranch Basin tributary.  Rational method for drainage basin study 



 
 

 

areas of less than 100 acres was also developed in the analysis.  For the Rational Method, flows 
were calculated for the 5 and 100-year recurrence intervals.  The average runoff coefficients, ‘C’ 
values, are taken from Table 6-6 and the Intensity-Duration-Frequency curves are taken from 
Figure 6-5 of the City Drainage Criteria Manual.  Time of concentration for overland flow and 
channel flow are calculated per Section 3.2 of the City Drainage Criteria Manual.  Calculations 
for the Rational Method are shown in the Appendix of this report.   
 
HEC-RAS Version 5.0.1 Was utilized in hydraulic analysis of the proposed developed reach 
through the property.  Alignment and section geometry were developed from an existing 
conditions survey developed by Barron Land Surveys dated July 26, 2018.  Roughness 
Coefficients were taken from the DCM Volume 1, Chapter 9, Table 12-2.  
 
 
  



 
 

 

SUMMARY 
 

Anticipated 100-YR flows can be conveyed in the proposed design section contained within a 
40’ drainage easement across the existing parcel.  The 50’ drainage/no-build easement will be 
indicated on the plat. 

 
REFERENCES: 
 
City of Colorado Springs Engineering Division Drainage Criteria Manual Volumes 1 and 2, 
revised May 2014 
 
“Bennet Ranch Pilot Project Drainage Basin Planning Study”, Prepared by STORMWATER & 
Environmental Consultants, Inc.” dated November, 2001. 
 
Flood Insurance rate map 08041C0575 F, as revised to reflect LOMR Case No. 16-08-1065P 
 
Natural Resources Conservation Service Web Soil Survey 
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Hydrologic Soil Group—El Paso County Area, Colorado
(7950 Mallard Drive)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/25/2018
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons
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A/D
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Not rated or not available

Soil Rating Lines
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Soil Rating Points
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A/D
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B/D
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D

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 15, Oct 10, 2017

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: May 22, 2016—Mar 
9, 2017

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Hydrologic Soil Group—El Paso County Area, Colorado
(7950 Mallard Drive)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/25/2018
Page 2 of 4



Hydrologic Soil Group

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

19 Columbine gravelly 
sandy loam, 0 to 3 
percent slopes

A 115.0 100.0%

Totals for Area of Interest 115.0 100.0%

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 7950 Mallard Drive

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/25/2018
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Component Percent Cutoff: None Specified 

Tie-break Rule: Higher
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HYDROLOGIC ANALYSIS 
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��e* :�f)g 1_h �i���9��f)g 1_IGPdGdIWP̀ IWGIXNNGGG8'*9i�(�7 *:��jk��*�<(�l�k :e*�<(�mg WdHXnXPNo�RPGnHp̀ dP̀q*��g IGPdRGdRIW�PPrIWrGX�RGNGG



��������� ��	
������


����
���
�	
��
���
��
�
�����

� ���
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HYDRAULIC ANALYSIS 
  



18.10.23 MALLARD report

                        HEC-RAS HEC-RAS 5.0.1 April 2016
                          U.S. Army Corps of Engineers  
                         Hydrologic Engineering Center  
                               609 Second Street        
                               Davis, California        

            X     X  XXXXXX    XXXX        XXXX       XX      XXXX
            X     X  X        X    X       X   X     X  X    X
            X     X  X        X            X   X    X    X   X
            XXXXXXX  XXXX     X       XXX  XXXX     XXXXXX    XXXX
            X     X  X        X            X  X     X    X        X
            X     X  X        X    X       X   X    X    X        X
            X     X  XXXXXX    XXXX        X    X   X    X   XXXXX

                                                                              
 

PROJECT DATA
Project Title: MALLARD
Project File : MALLARD.prj
Run Date and Time: 11/1/2018 7:54:35 AM

Project in English units

                                                                              
 

PLAN DATA

Plan Title: Plan 01
Plan File : m:\Catamount Dropbox\PROJECTS\18-164 Mallard Drive\Drainage 
Report\18.10.23\hecras\MALLARD.p01

           Geometry Title: MALLARD
           Geometry File : m:\Catamount Dropbox\PROJECTS\18-164 Mallard 
Drive\Drainage Report\18.10.23\hecras\MALLARD.g01

           Flow Title    : Flow 01
           Flow File     : m:\Catamount Dropbox\PROJECTS\18-164 Mallard 
Drive\Drainage Report\18.10.23\hecras\MALLARD.f01

Plan Summary Information:
Number of:  Cross Sections =    2    Multiple Openings  =    0
            Culverts       =    0    Inline Structures  =    0
            Bridges        =    0    Lateral Structures =    0

Computational Information
    Water surface calculation tolerance  =  0.01 
    Critical depth calculation tolerance =  0.01 
    Maximum number of iterations         =  20 
    Maximum difference tolerance         =  0.3 
    Flow tolerance factor                =  0.001 

Computation Options
    Critical depth computed only where necessary
    Conveyance Calculation Method: At breaks in n values only
    Friction Slope Method:         Average Conveyance
    Computational Flow Regime:     Subcritical Flow
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18.10.23 MALLARD report
FLOW DATA

Flow Title: Flow 01
Flow File : m:\Catamount Dropbox\PROJECTS\18-164 Mallard Drive\Drainage 
Report\18.10.23\hecras\MALLARD.f01

Flow Data (cfs)
                                                             
  River           Reach           RS                   PF 1  
  MALLARD         1               350                    50  
                                                             

Boundary Conditions
                                                                              
                         
  River           Reach           Profile                       Upstream      
          Downstream     
                                                                              
                         
  MALLARD         1               PF 1                                        
            Critical     
                                                                              
                         

                                                                              
 

GEOMETRY DATA

Geometry Title: MALLARD
Geometry File : m:\Catamount Dropbox\PROJECTS\18-164 Mallard Drive\Drainage 
Report\18.10.23\hecras\MALLARD.g01

CROSS SECTION          

RIVER: MALLARD         
REACH: 1                  RS: 350     

INPUT
Description: STATION 350
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    
Elev
       0 6858.51     5.5 6858.45      24 6856.91      36 6856.91   52.28 
6858.27
      60 6858.21

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .042     5.5    .035   52.28    .042

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   
Expan.
           5.5   52.28              100     100     100             .1       
.3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
   52.28      60               F

CROSS SECTION OUTPUT  Profile #PF 1  
                                                                              
                
  E.G. Elev (ft)           6857.95    Element                   Left OB    
Channel   Right OB  
  Vel Head (ft)               0.08    Wt. n-Val.                            
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18.10.23 MALLARD report
0.035              
  W.S. Elev (ft)           6857.87    Reach Len. (ft)           100.00     
100.00     100.00   
  Crit W.S. (ft)           6857.57    Flow Area (sq ft)                     
22.62              
  E.G. Slope (ft/ft)      0.004876    Area (sq ft)                          
22.62              
  Q Total (cfs)              50.00    Flow (cfs)                            
50.00              
  Top Width (ft)             35.06    Top Width (ft)                        
35.06              
  Vel Total (ft/s)            2.21    Avg. Vel. (ft/s)                       
2.21              
  Max Chl Dpth (ft)           0.96    Hydr. Depth (ft)                       
0.65              
  Conv. Total (cfs)          716.1    Conv. (cfs)                           
716.1              
  Length Wtd. (ft)          100.00    Wetted Per. (ft)                      
35.14              
  Min Ch El (ft)           6856.91    Shear (lb/sq ft)                       
0.20              
  Alpha                       1.00    Stream Power (lb/ft s)                 
0.43              
  Frctn Loss (ft)             0.91    Cum Volume (acre-ft)                   
0.04              
  C & E Loss (ft)             0.02    Cum SA (acres)                         
0.07              
                                                                              
                

Warning: The conveyance ratio (upstream conveyance divided by downstream 
conveyance) is less than 0.7 or greater than 
         1.4.  This may indicate the need for additional cross sections.

CROSS SECTION          

RIVER: MALLARD         
REACH: 1                  RS: 250     

INPUT
Description: 2+50
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    
Elev
       0  6857.2   11.21 6857.19      24 6856.13      36 6856.13   48.43 
6857.16
      60 6857.07

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .042   11.21    .035   48.43    .042

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   
Expan.
         11.21   48.43                0       0       0             .1       
.3

CROSS SECTION OUTPUT  Profile #PF 1  
                                                                              
                
  E.G. Elev (ft)           6857.01    Element                   Left OB    
Channel   Right OB  
  Vel Head (ft)               0.23    Wt. n-Val.                            
0.035              
  W.S. Elev (ft)           6856.78    Reach Len. (ft)                         
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18.10.23 MALLARD report
                
  Crit W.S. (ft)           6856.78    Flow Area (sq ft)                     
12.98              
  E.G. Slope (ft/ft)      0.022759    Area (sq ft)                          
12.98              
  Q Total (cfs)              50.00    Flow (cfs)                            
50.00              
  Top Width (ft)             27.75    Top Width (ft)                        
27.75              
  Vel Total (ft/s)            3.85    Avg. Vel. (ft/s)                       
3.85              
  Max Chl Dpth (ft)           0.65    Hydr. Depth (ft)                       
0.47              
  Conv. Total (cfs)          331.4    Conv. (cfs)                           
331.4              
  Length Wtd. (ft)                    Wetted Per. (ft)                      
27.81              
  Min Ch El (ft)           6856.13    Shear (lb/sq ft)                       
0.66              
  Alpha                       1.00    Stream Power (lb/ft s)                 
2.55              
  Frctn Loss (ft)                     Cum Volume (acre-ft)                    
                
  C & E Loss (ft)                     Cum SA (acres)                          
                
                                                                              
                

                                                                              
 

SUMMARY OF MANNING'S N VALUES 

River:MALLARD         
                                                                 
      Reach          River Sta.       n1        n2        n3     
                                                                 
 1                    350               .042      .035      .042 
 1                    250               .042      .035      .042 
                                                                 

                                                                              
 

SUMMARY OF REACH LENGTHS

River: MALLARD         
                                                                 
      Reach          River Sta.      Left     Channel    Right   
                                                                 
 1                    350                100       100       100 
 1                    250                  0         0         0 
                                                                 

                                                                              
 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: MALLARD         

                                                       
      Reach          River Sta.     Contr.    Expan.   
                                                       
 1                    350             .1        .3 
 1                    250             .1        .3 
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18.10.23 MALLARD report

Profile Output Table - Standard Table 1
                                                                              
                                                                              
  
  Reach         River Sta     Profile   Q Total   Min Ch El   W.S. Elev   Crit
W.S.   E.G. Elev   E.G. Slope   Vel Chnl   Flow Area   Top Width   Froude # 
Chl  
                                          (cfs)        (ft)        (ft)       
(ft)        (ft)      (ft/ft)     (ft/s)     (sq ft)        (ft)              
  
                                                                              
                                                                              
  
  1             350           PF 1        50.00     6856.91     6857.87     
6857.57     6857.95     0.004876       2.21       22.62       35.06           
0.49  
  1             250           PF 1        50.00     6856.13     6856.78     
6856.78     6857.01     0.022759       3.85       12.98       27.75           
0.99  
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