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Engineer’s Statement: 
The attached drainage plan and report were prepared under my direction and supervision and are 
correct to the best of my knowledge and belief.  Said drainage report has been prepared according to 
the criteria established by the County for drainage reports and said report is in conformity with the 
applicable master plan of the drainage basin.  I accept responsibility for any liability caused by any 
negligent acts, errors or omissions on my part in preparing this report. 
 
 
 
 
 
 
 
____________________________________ ______________   
Jesse Sullivan                                                              Date 
Registered Professional Engineer 
State of Colorado 
No. 55600 
 
Owner/Developer’s Statement: 
I, the owner/developer have read and will comply with all of the requirements specified in this 
drainage report and plan. 
 
 
 
Challenger Homes 
Business Name 
 
By:          
                                                            Date 
 
Title:    
 
Address:   8605 Explorer Drive 
 Colorado Springs, CO 80920 

 
 
El Paso County: 
 
Filed in accordance with the requirements of the Drainage Criteria Manual, Volumes 1 and 2, El 
Paso County Engineering Criteria Manual and Land Development Code as amended. 
 
_____________________________________ ________________________ 
Joshua Palmer, P.E. 
County Engineer / ECM Administrator       Date 
Conditions:   
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I. INTRODUCTION 

The Red Rock Acres site is comprised of approximately 14.82 acres of unplatted and undeveloped 
land. The site is bound by Monument Creek to the north, Rockbrook Road to the east, the Cloven 
Hoof Estates development to the south, and Red Rock Ranch Drive to the west. The site will be 
divided into 5 residential lots with a minimum area of 2.5 acres.  

a. PURPOSE AND SCOPE OF STUDY 

The purpose of this Final Drainage Report (FDR) is to evaluate the specific drainage infrastructure 
requirements which will provide compliance with the County Drainage Criteria Manual (DCM) and 
provide storm water conveyance for associated developments. This study will identify off-site, and 
on-site drainage patterns associated with respective land uses, provide hydrologic and hydraulic 
analysis of tributary basins, and identify effective, safe routing to the downstream outfall. No detention 
is required for this development because it will be large lot residential and increases in runoff resulting 
from the development will be minimal. Runoff from the proposed access drive will be treated for 
water quality by infiltration. 

b. GENERAL PROJECT DESCRIPTION 

The Red Rock Acres site is located southwest of Highway 105 between Rockbrook Drive and Red 
Rock Acres Drive. The site is located as follows: 
 

1. General Location: Section 9, Township 11 South, Range 67 West of the 6th P.M. in the 
County of El Paso, State of Colorado. 

2. Drainageway: The site is located on the northern edge of the Raspberry Mountain 
Drainage Basin. The site drains into Monument Creek which flows along the north 
boundary of the site. 

3. Surrounding Developments: The site is bound by unplatted parcels to the north, the 
Merrick Subdivision to the east, the Cloven Hoof Subdivision to the south, and an 
unplatted parcel to the west. 

4. Lots to be Platted: The site is to be subdivided into 5 large residential lots (2.5 acres or 
larger). 

5. Area of Disturbance: The site development is expected to disturb a total area of 
approximately 0.94 acres. 

6. Vegetation: The site contains natural vegetative land cover in the form of grasses and 
shrubs with sparse trees throughout. 

 
Refer to Appendix D for the Vicinity Map. 

c. SOILS CONDITIONS 

Soils can be classified in four different hydrologic groups, A, B, C, or D to help predict stormwater 
runoff rates. Hydrologic group “A” is characterized by deep, well-drained coarse-grained soils with a 
rapid infiltration rate when thoroughly wet and having a low runoff potential. Group “D” typically 
has a clay layer at or near to the surface, or a very shallow depth to impervious bedrock and has a very 
slow infiltration rate and a high runoff potential. See Soils Map, Appendix A. The following soil types 
are present on the site: 
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Table 1 – NRCS Soil Survey for El Paso County – Red Rock Acres 
Soil ID 

Number 
Soil 

Hydrologic 
Classification 

Drainage 
Class 

41 
Kettle gravelly loamy 
sand, 8 to 40 percent 

slopes 
B Well Drained 

92 
Tomah-Crowfoot 

loamy sands, 
3 to 8 percent slopes 

B Well Drained 

 

d. DATA SOURCES 

Topographical information for the district was found using a combination of United States 
Geological Survey (USGS) mapping as well as field surveying. The Web Soil Survey, created by the 
Natural Resources Conservation Service, was utilized to investigate the existing general soil types 
within the district. Offsite contours are taken from the 2018 El Paso County LIDAR survey and/or 
USGS Quad Sheets.  

e. APPLICABLE CRITERIA AND STANDARDS 

This report has been prepared in accordance with the criteria set forth in the City of Colorado 
Springs and El Paso County DCM, El Paso County Engineering Criteria Manual (ECM) and El Paso 
County Resolutions 15-042 and 19-245. In addition to the DCM, the Urban Storm Drainage 
Criteria Manuals, Volumes 1 through 3, most recent versions, have been used to supplement the 
County’s Criteria Manual. 

II. Hydrologic Methodology 

a. MAJOR BASINS AND SUBBASINS 

The site is in the Raspberry Mountain Drainage Fee Basin. Runoff presently flows north overland 
until reaching Monument Creek which flows along the north bound of the site. Detention is not 
required because development of these lots will alter the site discharge by a negligible amount and site 
disturbance will be less than one acre. The proposed shared private driveways will be treated for water 
quality by infiltration into a receiving pervious area downhill of the drive. 

b. METHODOLOGY 

i. UD Methods 

The hydrology for basins less than 100 acres uses the Rational Method as recommended by the 
Drainage Criteria Manual (DCM) for the minor and major storms.  The Rational Method uses the 
following equation:  Q=C*i*A 
 
Where:   

Q =  Maximum runoff rate in cubic feet per second (cfs) 
C =  Runoff coefficient  
 i  =  Average rainfall intensity (inches per hour) 
A =  Area of drainage sub-basin (acres) 

 

Bret
Engineer
Please include reference to appropriate exemption from Appendix I of the ECM
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Rational Method coefficients from 6-6 of the Drainage Criteria Manual for developed land were 
utilized in the Rational Method calculations. See Appendix B for more information. 
 
Time of Concentration 
The time of concentration consists of the initial time of overland flow and the travel time in a 
channel to the inlet or point of interest. A minimum time of concentrations of 5 minutes is utilized 
for urban areas. The Rational Calculation spreadsheet included in Appendix A shows an initial 
overland flow length, a channel or street flow length for each sub-basin, and also demonstrates the 
time of concentration calculations for initial (overland) and channel (or street) conditions. A 
maximum “True Initial” Flow Length of 300 feet will be used for pre-developed sub-basins and a 
maximum length of 100 feet will be used for Developed sub-basins for time of concentration 
calculations in compliance with the DCM.  
 
Rainfall Intensity 
The hypothetical rainfall depths for the 1-hour storm duration were derived using NOAA Atlas 14 
Point Precipitation Frequency Estimates. See Appendix B. 
 

Table 2 – Project Area 1-Hour Rainfall Depth 
Storm Recurrence Interval Rainfall Depth (inches) 
5-year 1.19 
100-year 2.51 

 
Runoff Coefficients 
Runoff coefficients for the Rational Method are based on anticipated land use and are taken from 
Tables 3-1 and 6-6 of the DCM. Anticipated single-family areas are considered under the single 
family – 2.5-acre lots category in table 3-1 with a percent imperviousness of 11%. When included 
areas which will be future open spaces or detention facilities are modeled under the Parks and 
Cemeteries category. Undeveloped or pre-development areas are model under Undeveloped Areas-
Historic Flow Analysis—Greenbelts, Agriculture category. 

III. Project Characteristics 

a. BASIN LOCATION AND FLOWS 

The site is located within the Raspberry Mountain Drainage Basin. In addition to the 14.82-acre site, 
there are off-site basins north of the site that contribute a total tributary area of 20.8 acres. The Red 
Rock Acres Road & Storm improvements are anticipated to disturb approximately 0.94 acres. 

b. MAJOR DRAINAGEWAYS 

 
Monument Creek 
The site is located within the Raspberry Mountain Drainage Basin. Runoff generated by the site 
presently flows overland until reaching Monument Creek located within the site. Drainage from the 
developed site will flow overland to Monument Creek. Water quality is provided by infiltration. 

c. LAND USES 

The site will consist of 5 residential lots containing 2.5-acres or more (ranging from 2.56 to 3.3 acres.    
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IV. BASIN HYDROLOGY 

 
a. The existing conditions for the site have been analyzed and are presented by design points. Runoff 

calculations can be found in Appendix A. Generally, all existing basins drain into Monument Creek 
flowing north from the proposed development and offsite areas. A delineation of the basin boundaries 
can be found in Appendix D. The existing design points are described below:  
 
Design Point 1 (Q5 = 2.2 cfs, Q100 = 9.9 cfs) (sub-basins: OS-A, OS B, & Lot 1; Area: 6.9 Ac.) 
(Slopes: 5 to 25%) This design point represents the total anticipated discharge to the Red Rock 
Ranch Drive ditch from the proposed Red Rock Acres development. Runoff from these basins will 
flow overland until reaching the road ditch where the concentrated flows will be conveyed 
downstream to Monument Creek via historic paths. 
 
Design Point 2 (Q5 = 4.8 cfs, Q100 = 17.5 cfs) (sub-basins: OS-C; Area: 15.58 Ac.) (Slopes: 6 to 
10%) This design point represents an offsite basin which is tributary to Lot 3 of the proposed 
development. Runoff in this basin sheet flows towards a low-lying area between houses in sub-basin 
OS-C where they are then conveyed towards lot 3 of the proposed development. 
 
Design Point 3 (Q5 = 4.0 cfs, Q100 = 16.5 cfs) (sub-basin: DP 2, Lot 2, & Lot 3; Area: 21.7 Ac.) 
(Slopes: 5 to 10%) This point represents the discharge from the proposed development including 
Lots 2 & 3 combined with offsite runoff from sub-basin OS-C. Runoff in these basins will sheet 
flow towards low-lying areas which will then convey the flows northwards, eventually discharging 
into Monument Creek near the middle of the proposed development’s northern boundary. 
 
Design Point 4 (Q5 = 2.2 cfs, Q100 = 12.2 cfs) (sub-basins: OS-D, OS-E, OS-F, Lot 4, & Lot 5; 
Area: 7.04 Ac.) (Slopes: 5 to 10%) This point represents the combined discharge from offsite sub-
basins OS-D, OS-E, and OS-F combined with runoff from Lots 4 and 5 of the proposed 
development. The combined discharge will enter the Monument Creek drainageway near the 
northeast corner of the proposed development. 
 

b. The fully developed conditions for the site are as follows: 
 

Design Point 1 (Q5 = 2.6 cfs, Q100 = 10.5 cfs) (sub-basins: OS-A, OS B, & Lot 1; Area: 7.17 Ac.) 
(Slopes: 5 to 25%) This design point represents the total anticipated discharge to the Red Rock 
Ranch Drive ditch from the proposed Red Rock Acres development. Runoff from these basins will 
flow overland until reaching the road ditch where the concentrated flows will be conveyed 
downstream to Monument Creek via historic paths. 
 
Design Point 2 (Q5 = 4.8 cfs, Q100 = 17.5 cfs) (sub-basins: OS-C; Area: 15.58 Ac.) (Slopes: 6 to 
10%) This design point represents an offsite basin which is tributary to Lot 3 of the proposed 
development. Runoff in this basin sheet flows towards a low-lying area between houses in sub-basin 
OS-C where they are then conveyed towards lot 3 of the proposed development. 
 
Design Point 3 (Q5 = 4.4 cfs, Q100 = 17.0 cfs) (sub-basin: DP 2, Lot 2, & Lot 3; Area: 21.54 Ac.) 
(Slopes: 5 to 10%) This point represents the discharge from the proposed development including 
Lots 2 & 3 combined with offsite runoff from sub-basin OS-C. Runoff in these basins will sheet 

Bret
Engineer

Bret
Engineer

Bret
Engineer
Please ensure these values are consistent with the table on the maps

Bret
Engineer
please include a discussion of the driveway culvert on Red Rock Ranch Rd and what size is required to be installed
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Engineer
conveyed towards lot 3 of the proposed development.

Bret
Engineer
Please revise to include the final outfall
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please include a statement about the capacity of the ditch and that it can handle the additional flow
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flow towards low-lying areas which will then convey the flows northwards, eventually discharging 
into Monument Creek near the middle of the proposed development’s northern boundary. 
 
Design Point 4 (Q5 = 3.1 cfs, Q100 = 13.4 cfs) (sub-basins: OS-D, OS-E, OS-F, Lot 4, & Lot 5; 
Area: 7.04 Ac.) (Slopes: 5 to 10%) This point represents the combined discharge from offsite sub-
basins OS-D, OS-E, and OS-F combined with runoff from Lots 4 and 5 of the proposed 
development. The combined discharge will enter the Monument Creek drainageway near the 
northeast corner of the proposed development. 
 
Because the development proposed will be disturbing less than an acre and because the anticipated 
increase in runoff associated with the proposed large residential lots is shown above to be negligible, 
no detention is proposed for this development. Water quality treatment for the proposed private 
drives will be provide by infiltration into the receiving pervious surfaces downhill from the driveway. 
The runoff reduction sheet is included in Appendix A. 

V. Floodplains 

Per the Flood Insurance Rate Map (FIRM) 08041CO257 G, effective date December 7, 2018, 
published by the Federal Emergency Management Agency (FEMA), Monument Creek runs along the 
northern bound of the five lots and has designated 100-year floodway and floodplain which cover 
some of the lower lying parts of the five lots. Refer to the map in Appendix C. 

VI. Fee Development 

a. UNDEVELOPED PLATTABLE LAND 

The site is located within the Raspberry Mountain Drainage Fee Basin and within previously unplatted 
land. The 2024 Drainage Basin Fees for the Beaver Creek Drainage Fee Basin are: $5,789/impervious 
acre for the Drainage Fee and $0.00/impervious acre for the Bridge Fee. Per the El Paso County 
Engineering Criteria Manual, Appendix L, Section 3.10.1a Fee Reductions for Low Density Lots, 
with the site being developed into 2.5 and 5-acre lots, drainage fees may be reduced by 25%. 
 

RED ROCK ACRES 2.5 ACRE LOTS 

DRAINAGE LETTER 

2024 Drainage and Bridge Fees 

  
Impervious 

Area 
Fee/Imp. 

Acre 
Fee Due 

Reimbursable 
Const. Costs 

Drainage 
Fee 

Reduction 

Fee Due at 
Platting 

Drainage 
Fee 

Credit (ac.) 

RASPBERRY MOUNTAIN 

Drainage Fee 1.6302 $5,789.00  $9,437.23  $0.00  $2,359.31  $7,077.92  $0.00  

TOTAL      $7,077.92   

 
Cost Estimate  
No storm improvements are anticipated for this development. 

VII. Summary 

This report demonstrates that the proposed infrastructure associated with Red Rock Acres Filing No. 
1 is in conformance with the El Paso County Drainage Criteria Manual, Volumes 1 and 2, October 

Bret
Engineer
2024 

Bret
Engineer
Please update to 2025 fees

Bret
Engineer
$5,789.00 

EPC Stormwater- Zachary
SW - Textbox with Arrow
PCM applicability form indicates water quality is not required because Exclusion E "Large Lot Single-Family Site" is used. Discuss water quality in this report, specifically why an ESQCP and PCM are not required and the exclusions used. 

EPC Stormwater- Zachary
SW - Textbox
Pre-treatment via RPAs is a requirement for City of Colorado Springs' projects, but not for projects in the County. In the County, we consider RPAs to be official PCMs (like a pond), meaning we need an O&M Manual and Maintenance Agreement for them. And then they must be entered into our post-construction program which means inspections at least once every 5-yrs. I don't think any of that voluntary formality (extra work) is desired by your client or EPC. Instead of removing everything related to RR in the report and plans, feel free to leave the RR calcs plans in your Drainage Report but in all the report text, calcs, and figures, add disclaimers that the RR is informal and not considered a PCM.

EPC Stormwater- Zachary
SW - Highlight
Water quality treatment

EPC Stormwater- Zachary
SW - Highlight
receiving pervious surfaces
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2018. The negligible increase in flows associated with the proposed improvements should not 
adversely affect downstream or surrounding developments and water quality for the proposed private 
drive will be provided by infiltration.  
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Rational Method - Existing Conditions

Project Name: RED ROCK ACRES FILING NO. 1

Project Location: EL PASO COUNTY

Designer JTS 2

Notes: EXISTING CONDITIONS 3

4

Average Channel Velocity 4.00 ft/s (If specific channel vel is used, this will be ignored) 5

Average Slope for Initial Flow 0.04 ft/ft (If Elevations are used, this will be ignored) 6

7

Tc

Soil 

Group

Percent 

Impervious
Initial

True 

Initial
Channel True Channel

Average 

(decimal)
Initial Average (%)

Channel Flow Type 

(See Key above)
Velocity Channel Total i5 Q5 i100 Q100

sf acres C5 C100 Area (SF) C5 C100 Area C5 C100 ft Length ft ft Length ft Slope Tc (min) Slope Ground Type (ft/s) Tc (min) (min) in/hr cfs in/hr cfs

EX-Lot 1 154628 3.55 B 0.20 0.44 0.09 0.36 154628 0.09 0.36 2.0% 250 250 752 752 0.05 17.04 8.0 2 0.70 17.84 34.87 2.26 0.7 3.78 4.9 EX-Lot 1

EX-Lot 2 122935 2.82 B 0.20 0.44 0.09 0.36 122935 0.09 0.36 2.0% 100 100 515 515 0.15 7.37 11.7 2 0.85 10.08 17.45 3.29 0.8 5.53 5.7 EX-Lot 2

EX-Lot 3 136645 3.14 B 0.20 0.44 0.09 0.36 136645 0.09 0.36 2.0% 300 300 617 617 0.33 9.82 7.6 2 0.69 14.92 24.73 2.77 0.8 4.65 5.3 EX-Lot 3

EX-Lot 4 122395 2.81 B 0.20 0.44 0.09 0.36 122395 0.09 0.36 2.0% 300 300 538 538 0.33 9.82 11.2 2 0.83 10.77 20.58 3.05 0.8 5.11 5.2 EX-Lot 4

EX-Lot 5 115379 2.65 B 0.20 0.44 0.09 0.36 115379 0.09 0.36 2.0% 100 100 405 405 0.33 5.67 15.3 2 0.98 6.90 12.57 3.79 0.9 6.36 6.1 EX-Lot 5

OS-A 41455 0.95 B 0.20 0.44 41455 0.09 0.36 0.20 0.44 20.0% 100 100 226 226 0.16 6.43 16.0 2 1.00 3.77 10.19 4.10 0.8 6.89 2.9 OS-A

OS-B 116392 2.67 B 0.20 0.44 116392 0.09 0.36 0.20 0.44 20.0% 100 100 700 700 0.10 7.52 10.0 2 0.79 14.76 22.27 2.93 1.6 4.91 5.8 OS-B

OS-C 678754 15.58 B 0.20 0.44 678754 0.09 0.36 0.20 0.44 20.0% 100 100 1825 1825 0.10 7.52 6.0 2 0.61 49.67 57.18 1.51 4.8 2.54 17.5 OS-C

OS-D 39247 0.90 B 0.20 0.44 39247 0.09 0.36 0.20 0.44 20.0% 100 100 244 244 0.10 7.52 6.1 2 0.62 6.59 14.10 3.61 0.7 6.07 2.4 OS-D

OS-E 8300 0.19 B 0.20 0.44 8300 0.09 0.36 0.20 0.44 20.0% 50 50 266 266 0.05 6.70 3.4 2 0.45 9.76 16.46 3.38 0.1 5.68 0.5 OS-E

OS-F 21370 0.49 B 0.20 0.44 21370 0.09 0.36 0.20 0.44 20.0% 100 100 382 382 0.05 9.47 33.0 2 1.25 5.09 14.56 3.57 0.4 5.99 1.3 OS-F

DESIGN POINTS Sub-basins DESIGN POINTS

1
OS A, OS B 
& Lot 1

312475 7.17 B 0.20 0.44 157847 0.09 0.36 154628 0.15 0.40 11.1% 100 100 1201 1201 0.16 6.82 5.8 2 0.60 33.25 40.06 2.05 2.2 3.44 9.9 1

2 OS C 678754 15.58 B 0.20 0.44 678754 0.09 0.36 0 0.20 0.44 20.0% 100 100 1825 1825 0.10 7.52 6.0 2 0.61 49.67 57.18 1.51 4.8 2.54 17.5 2

3
DP 2, Lot 2 & 
Lot 3

938334 21.54 B 0.20 0.44 678754 0.09 0.36 259580 0.17 0.42 15.0% 100 100 2442 2442 0.10 7.77 5.7 2 0.60 68.19 75.96 1.09 4.0 1.82 16.5 3

4
OS D, OS E, 
OS F, Lot 4, 
& Lot 5

306691 7.04 B 0.20 0.44 68917 0.09 0.36 237774 0.11 0.38 6.0% 100 100 782 782 0.10 8.23 9.1 2 0.75 17.38 25.60 2.72 2.2 4.56 12.2 4

Sub-basin Sub-basin 

Area

Channel Flow Type Key

Heavy Meadow

Tillage/Field

Short Pasture and Lawns

Nearly Bare Ground

Grassed Waterway

Paved Areas

Undeveloped/Pervious Areas

(2% Impervious)
Composite

Rational 'C' Values

20% 2%

Flow Lengths Rainfall Intensity & Rational Flow Rate

Comments

Residential (1 acre lots)

(20% Impervious)

RED ROCK ACRES 2.5 AC LOTS - Rational Calcs Drainage Worksheet v5.1 - RF INTENSITY 1



Rational Method - Proposed Conditions

Project Name:

Project Location: EL PASO COUNTY

Designer JTS 2

Notes: PROPOSED CONDITIONS 3

4

Average Channel Velocity 4.00 ft/s (If specific channel vel is used, this will be ignored) 5

Average Slope for Initial Flow 0.04 ft/ft (If Elevations are used, this will be ignored) 6

7

Tc

Soil 

Group

Percent 

Impervious
Initial

True 

Initial
Channel True Channel

Average 

(decimal)
Initial Average (%)

Channel Flow Type 

(See Key above)
Velocity Channel Total i5 Q5 i100 Q100

sf acres C5 C100 C5 C100 Area (SF) C5 C100 ft Length ft ft Length ft Slope Tc (min) Slope Ground Type (ft/s) Tc (min) (min) in/hr cfs in/hr cfs

PR LOT 1 154628 3.55 B 0.20 0.44 0.15 0.40 154628 0.15 0.40 11.0% 250 250 752 752 0.05 16.03 8.0 2 0.70 17.84 33.86 2.30 1.2 3.86 5.5 PR LOT 1

PR LOT 2 122935 2.82 B 0.20 0.44 0.15 0.40 122935 0.15 0.40 11.0% 100 100 515 515 0.15 6.93 11.7 2 0.85 10.08 17.01 3.33 1.4 5.59 6.4 PR LOT 2

PR LOT 3 136645 3.14 B 0.20 0.44 0.15 0.40 136645 0.15 0.40 11.0% 300 300 617 617 0.33 9.23 7.6 2 0.69 14.92 24.15 2.81 1.3 4.71 6.0 PR LOT 3

PR LOT 4 122395 2.81 B 0.20 0.44 0.15 0.40 122395 0.15 0.40 11.0% 300 300 538 538 0.33 9.23 11.2 2 0.83 10.77 19.99 3.09 1.3 5.19 5.9 PR LOT 4

PR LOT 5 115379 2.65 B 0.20 0.44 0.15 0.40 115379 0.15 0.40 11.0% 100 100 405 405 0.33 5.33 15.3 2 0.98 6.90 12.23 3.83 1.5 6.43 6.9 PR LOT 5

OS-A 41455 0.95 B 0.20 0.44 41455 0.15 0.40 0.20 0.44 20.0% 100 100 226 226 0.16 6.43 16.0 2 1.00 3.77 10.19 4.10 0.8 6.89 2.9 OS-A

OS-B 116392 2.67 B 0.20 0.44 116392 0.15 0.40 0.20 0.44 20.0% 100 100 700 700 0.10 7.52 10.0 2 0.79 14.76 22.27 2.93 1.6 4.91 5.8 OS-B

OS-C 678754 15.58 B 0.20 0.44 678754 0.15 0.40 0.20 0.44 20.0% 100 100 1825 1825 0.10 7.52 6.0 2 0.61 49.67 57.18 1.51 4.8 2.54 17.5 OS-C

OS-D 39247 0.90 B 0.20 0.44 39247 0.15 0.40 0.20 0.44 20.0% 100 100 244 244 0.10 7.52 6.1 2 0.62 6.59 14.10 3.61 0.7 6.07 2.4 OS-D

OS-E 8300 0.19 B 0.20 0.44 8300 0.15 0.40 0.20 0.44 20.0% 50 50 266 266 0.05 6.70 3.4 2 0.45 9.76 16.46 3.38 0.1 5.68 0.5 OS-E

OS-F 21370 0.49 B 0.20 0.44 21370 0.15 0.40 0.20 0.44 20.0% 100 100 382 382 0.05 9.47 33.0 2 1.25 5.09 14.56 3.57 0.4 5.99 1.3 OS-F

DESIGN POINTS Sub-basins DESIGN POINTS

1
OS A, OS B & Lot 
1

312475 7.17 B 0.20 0.44 157847 0.15 0.40 154628 0.18 0.42 15.5% 100 100 1201 1201 0.16 6.61 5.8 2 0.60 33.25 39.85 2.06 2.6 3.45 10.5 1

2 OS C 678754 15.58 B 0.20 0.44 678754 0.15 0.40 0 0.20 0.44 20.0% 100 100 1825 1825 0.10 7.52 6.0 2 0.61 49.67 57.18 1.51 4.8 2.54 17.5 2

3 DP 2, Lot 2 & Lot 3 938334 21.54 B 0.20 0.44 678754 0.15 0.40 259580 0.19 0.43 86.70 100 100 2442 2442 0.10 7.63 5.7 2 0.60 68.19 75.82 1.09 4.4 1.83 17.0 3

4
OS D, OS E, OS F, 
Lot 4, & Lot 5

306691 7.04 B 0.20 0.44 68917 0.15 0.40 237774 0.16 0.41 71.74 100 100 782 782 0.10 7.84 9.1 2 0.75 17.38 25.22 2.74 3.1 4.60 13.4 4

RED ROCK ACRES FILING NO. 1

Nearly Bare Ground

20%

Area

Grassed Waterway

Paved Areas

Flow Lengths Rainfall Intensity & Rational Flow Rate

Channel Flow Type Key

Tillage/Field

Short Pasture and Lawns

Rational 'C' Values

Heavy Meadow

11%

Sub-basin Sub-basin 

Residential (2.5 acres or more)

(11% Impervious)Comments
Composite

Residential (1 acre lots)

(20% Impervious)

RED ROCK ACRES 2.5 AC LOTS - Rational Calcs Drainage Worksheet v5.1 - RF INTENSITY 1



Worksheet Unprotected

Designer:

Company:

Date:

Project:

Location:

SITE INFORMATION (User Input in Blue Cells)

WQCV Rainfall Depth 0.60 inches

Depth of Average Runoff Producing Storm, d6 = 0.43 inches (for Watersheds Outside of the Denver Region, Figure 3-1 in USDCM Vol. 3)

Area Type UIA:RPA UIA:RPA UIA:RPA

Area ID DRV WEST A DRV WEST B DRV EAST

Downstream Design Point ID Monument CRK Monument CRK Monument CRK

Downstream BMP Type RP

DCIA (ft
2
) -- -- --

UIA (ft
2
) 6,829 5,804 4,013

RPA (ft
2
) 8,787 4,531 11,300

SPA (ft
2
) -- -- --

HSG A (%) 0% 0% 0%

HSG B (%) 100% 100% 100%

HSG C/D (%) 0% 0% 0%

Average Slope of RPA (ft/ft) 0.023 0.015 0.157

UIA:RPA Interface Width (ft) 700.00 430.00 55.00

CALCULATED RUNOFF RESULTS

Area ID DRV WEST A DRV WEST B DRV EAST

UIA:RPA Area (ft
2
) 15,616 10,335 15,313

L / W Ratio 0.06 0.06 5.06

UIA / Area 0.4373 0.5616 0.2621

Runoff (in) 0.00 0.00 0.00

Runoff (ft
3
) 0 0 0

Runoff Reduction (ft
3
) 285 242 167

CALCULATED WQCV RESULTS

Area ID DRV WEST A DRV WEST B DRV EAST

WQCV (ft
3
) 228

WQCV Reduction (ft
3
) 285

WQCV Reduction (%) 125%

Untreated WQCV (ft
3
) -57

CALCULATED DESIGN POINT RESULTS (sums results from all columns with the same Downstream Design Point ID)

Downstream Design Point ID Monument CRK

DCIA (ft
2
) 0

UIA (ft
2
) 16,646

RPA (ft
2
) 24,618

SPA (ft
2
) 0

Total Area (ft
2
) 41,264

Total Impervious Area (ft
2
) 16,646

WQCV (ft
3
) 228

WQCV Reduction (ft
3
) 285

WQCV Reduction (%) 125%

Untreated WQCV (ft
3
) -57

CALCULATED SITE RESULTS (sums results from all columns in worksheet)

Total Area (ft
2
) 41,264

Total Impervious Area (ft
2
) 16,646

WQCV (ft
3
) 228

WQCV Reduction (ft
3
) 285

WQCV Reduction (%) 125%

Untreated WQCV (ft
3
) -57

EL PASO COUNTY, COLORADO

Design Procedure Form:  Runoff Reduction                

JTS

MATRIX DESIGN GROUP

October 24, 2024

RED ROCK ACRES FILING NO. 1

UD-BMP (Version 3.07, March 2018)

EPC Stormwater- Zachary
SW - Textbox
Use MHFD's most current spreadsheet "SCM Design" in future county projects. This version is okay for this project since the runoff reduction is not an official PCM. 



 
    

Matrix Design Group, Inc., 2024 
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1/19/23, 10:19 AM El Paso County, CO Engineering Criteria Manual

about:blank 1/1

Type of Development Percent Impervious

Commercial 95%

Industrial 85%

Multi-Family 65%

Single Family - 0.1377 acre lots (6,000 SF) 53%

Single-Family - 0.20 acre lots 43%

Single-Family - 0.25 acre lots 40%

Single-Family - 0.33 acre lots 30%

Single-Family - 0.5 acre lots 25%

Single-Family - 1.0 acre lots 20%

Single-Family - 2.5 acre lots 11%

Single-Family - 5 acre lots 7%
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Engineer

Bret
Engineer
Please update to 2025 fees and resolution 24-436
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A product of the National
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 

Custom Soil Resource Report
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

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

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

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 21, Aug 24, 2023

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

Date(s) aerial images were photographed: Jun 9, 2021—Jun 12, 
2021

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.

Custom Soil Resource Report
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

41 Kettle gravelly loamy sand, 8 to 
40 percent slopes

23.3 47.2%

92 Tomah-Crowfoot loamy sands, 
3 to 8 percent slopes

26.1 52.8%

Totals for Area of Interest 49.4 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
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onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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El Paso County Area, Colorado

41—Kettle gravelly loamy sand, 8 to 40 percent slopes

Map Unit Setting
National map unit symbol: 368h
Elevation: 7,000 to 7,700 feet
Farmland classification: Not prime farmland

Map Unit Composition
Kettle and similar soils: 85 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Kettle

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy alluvium derived from arkose

Typical profile
E - 0 to 16 inches: gravelly loamy sand
Bt - 16 to 40 inches: gravelly sandy loam
C - 40 to 60 inches: extremely gravelly loamy sand

Properties and qualities
Slope: 8 to 40 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 3.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: B
Ecological site: F048AY908CO - Mixed Conifer
Hydric soil rating: No

Minor Components

Other soils
Percent of map unit:
Hydric soil rating: No

Pleasant
Percent of map unit:
Landform: Depressions
Hydric soil rating: Yes

Custom Soil Resource Report
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92—Tomah-Crowfoot loamy sands, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 36b9
Elevation: 7,300 to 7,600 feet
Farmland classification: Not prime farmland

Map Unit Composition
Tomah and similar soils: 50 percent
Crowfoot and similar soils: 30 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Tomah

Setting
Landform: Hills, alluvial fans
Landform position (three-dimensional): Crest, side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from arkose and/or residuum weathered from 

arkose

Typical profile
A - 0 to 10 inches: loamy sand
E - 10 to 22 inches: coarse sand
Bt - 22 to 48 inches: stratified coarse sand to sandy clay loam
C - 48 to 60 inches: coarse sand

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 4.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: R049XY216CO - Sandy Divide
Hydric soil rating: No

Custom Soil Resource Report
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Description of Crowfoot

Setting
Landform: Alluvial fans, hills
Landform position (three-dimensional): Crest, side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Typical profile
A - 0 to 12 inches: loamy sand
E - 12 to 23 inches: sand
Bt - 23 to 36 inches: sandy clay loam
C - 36 to 60 inches: coarse sand

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 4.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: R049XY216CO - Sandy Divide
Hydric soil rating: No

Minor Components

Other soils
Percent of map unit:
Hydric soil rating: No

Pleasant
Percent of map unit:
Landform: Depressions
Hydric soil rating: Yes

Custom Soil Resource Report
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Soil Information for All Uses

Soil Properties and Qualities
The Soil Properties and Qualities section includes various soil properties and 
qualities displayed as thematic maps with a summary table for the soil map units in 
the selected area of interest. A single value or rating for each map unit is generated 
by aggregating the interpretive ratings of individual map unit components. This 
aggregation process is defined for each property or quality.

Soil Qualities and Features

Soil qualities are behavior and performance attributes that are not directly 
measured, but are inferred from observations of dynamic conditions and from soil 
properties. Example soil qualities include natural drainage, and frost action. Soil 
features are attributes that are not directly part of the soil. Example soil features 
include slope and depth to restrictive layer. These features can greatly impact the 
use and management of the soil.

Hydrologic Soil Group

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.

16



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.

Custom Soil Resource Report
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MAP LEGEND MAP INFORMATION

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

Soils
Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

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 21, Aug 24, 2023

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

Date(s) aerial images were photographed: Jun 9, 2021—Jun 12, 
2021

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.
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Table—Hydrologic Soil Group

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

41 Kettle gravelly loamy 
sand, 8 to 40 percent 
slopes

B 23.3 47.2%

92 Tomah-Crowfoot loamy 
sands, 3 to 8 percent 
slopes

B 26.1 52.8%

Totals for Area of Interest 49.4 100.0%

Rating Options—Hydrologic Soil Group

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Custom Soil Resource Report
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