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RE:   Colorado Centre Metropolitan District 
 Administrative Building 
 Drainage Letter 
 
 
Dear Mr. Howser: 
 
The purpose of this drainage letter is to satisfy requirements of the El Paso County Site Development Plan 
(SDP) submittal for the Colorado Centre Metropolitan District (CCMD) administrative building.  In 2015, 
CCMD submitted a drainage report for the water treatment plant and future administrative building on the 
project site located at the northeast corner of the intersection of Flagstone Street and East Anvil Drive.  At 
the time, the water treatment plant was planned for construction with the administration building to be 
constructed in the future.  

The water treatment plant construction was completed in 2016 and the improvements included 
construction of the water treatment plant building, access driveway, drainage channel west of the site with 
area inlet, RCP, and other exterior improvements.   

The current SDP submittal is for the administrative building.  The drainage report submitted in 2015 for 
the CCMD Water Treatment Plant SDP submittal included the administration building while noting that a 
separate Site Development Plan and drainage report would be submitted for the future administration 
building. However, there are minimal changes proposed in the current submittal which provides a 
reduction in developed flows.  Therefore, a revised drainage report is not proposed for this SDP submittal.  
Further explanation of the drainage for the administrative building is provided below.  A copy of the 2015 
drainage report is included as an attachment to this letter. 

Proposed drainage improvements with supporting calculations for the development of the administrative 
building, including driveway, sidewalks, patios, and other impervious area were included in the 
previously submitted drainage report.  The administration building is within Proposed Drainage Basin D1 
as shown in Figure DR2 in Appendix F of the drainage report. Curb and gutter directs storm flows to two 
curb openings with drainage chases and into the channel west of the site.  Then the developed flow from 
drainage basin D1 flows down the western channel, through straw bale check dams, and eventually into a 
5-ft by 5-ft area inlet.  From there, flows are sent directly to the existing channel along Flagstone via a 
buried 24-inch Reinforced Concrete Pipe (RCP).  The drainage channel, southern most curb opening and 
drainage chase, area inlet, and RCP were constructed in 2016 as part of the CCMD Water Treatment Plant 
project.  Any necessary channel grading as well as additional rock check dams will be installed in the 
western channel for this project.  

There are no proposed changes to the drainage path or discharge point for this basin.  The only difference 
is a reduction in the impervious area between the values submitted in 2015 and the revised site 
development plan.  Below is a summary of the changes in impervious area.   
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Table 1 – Impervious Area Comparison 

Item 2015 Drainage Report Revised Site Plan Difference 

Building 5,357 sf 5,399 sf +42 sf 

Streets (Paved) 24,557 sf 25,488 sf +931 sf 

Patios and Walks 10,675 sf 5,489 sf -5,186 sf 

Total 40,589 sf 36,376 sf -4,213 sf 

 

Since there is less impervious area and therefore less developed flow than that included in the 2015 
drainage report, no anticipated negative impact is anticipated downstream and on-site detention is not 
necessary.  The area inlet and RCP were originally sized to convey the 100-year storm event. However, 
rock check-dams are proposed in the current SDP to help prevent erosion and provide small amounts of 
detention.   

 

Sincerely, 

JDS-Hydro Consultants, Inc. 

 

Ryan Mangino, P.E. 
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I. Purpose 
 
The purpose of this drainage report is to satisfy requirements of the El Paso County Site Development 
Plan application.  The information in this drainage report is in conformance with the El Paso County 
Drainage Criteria Manual and includes property information, existing and proposed drainage 
characteristics, and hydrologic calculations.  The applicant is the Colorado Centre Metropolitan District 
(CCMD, the District). 
 
II. General Location and Description 
 
The subject facility is a proposed water treatment plant located within Colorado Centre Metropolitan 
District property, approximately 10 miles southeast of downtown Colorado Springs, CO (see vicinity map 
below).  The site is situated at the northeast corner of the intersection of Flagstone Street and East Anvil 
Drive.  A legal description is included in Appendix A. 
 
Vicinity Map 
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The intent of the applicant is to construct a water treatment facility that will treat groundwater from wells 
within the District.  This plant will be able to serve the demand for water in CCMD.  The site is zoned 
RS-5000 and will remain as such.   
 

This report contains drainage calculations for the proposed water treatment facility as well as a future 
District administration building.  Certain assumptions for impervious areas have been made for the future 
administration building in this report with the understanding that a separate Site Development Plan and 
drainage report will be submitted for the future administration building.   
 

Construction of the site improvements and water treatment facility is slated to start in the summer of 
2015. 
 

The subject site is bounded by Jimmy Camp Creek to the east; existing “Morning Sun II” Subdivision to 
the north; undeveloped land to the west; and Flagstone Street/Drainage Channel to the south (per the site 
plan below). 
 

Site Plan 
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The drainage channel to the south was built due to a previous drainage study for the area called 
Horizonview Drive, submitted in 1986 by JR Engineering, LTD.  That report documented 
calculations for development improvements in CCMD, specifically developed flows from areas 
north and upstream of the existing Flagstone channel.  Part of the area in that report 
encompassed the site where the current treatment facility is proposed.  The original drainage 
study is enclosed as Appendix B. 
 
III. Soils Information 
 
Soil on the property, according to the USDA National Resources Conservation Service (NRCS), 
consists of Ustic Torrifluvents (101) which are classified within Hydrologic Soul Group B.  Per 
the NRCS, this soil is well drained with a low runoff class.  Please refer to the enclosed NRCS 
soil report as well as the soils report for the area performed by Earth Engineering Consultants, 
LLC in Appendix C. 
 
IV. Floodplain Statement 
 
The Floodplain Insurance Rate Map (FIRM, Panel 08041C0769 F) was reviewed to determine 
any potential floodplain delineation.  A copy of the FIRM panel can be found in Appendix D.  
As shown, the entirety of the proposed site is located in Zone X, an area determined to be outside 
of the 100-year floodplain of Jimmy Camp Creek. 
 
V. Hydrology 
 
The hydrology for this site was estimated using the methods outlined in the El Paso County 
Drainage Criteria Manual (DCM, Volume 1 – May 2014,) as well as the Engineering Criteria 
Manual (ECM).   
 

The topography for the site was compiled using as-built survey information obtained within days 
prior to generation of this report.  
 

All flow rates for the subject area were estimated using the Rational Method per Section 3.0 of 
the DCM.  Runoff coefficients, times of concentration, and rainfall intensities were derived from 
calculations, tables and figures included in the DCM.  Please refer to Appendix E for existing 
and developed drainage calculations. 
 
VI. Existing Drainage Patterns 
 
The major drainage characteristics include the conveyance of water south and east into the 
existing ditch along Flagstone Street, as well as directly into Jimmy Camp.  The subject property 
was modeled using four existing drainage basins designated A through D.   
 

These basins do not cover the entire property (per the legal description), but are the only basins 
in which proposed development will occur.  Some turf sod for future soccer/baseball fields falls 
outside of these basins.  However, values for existing ground cover is the same as the future turf 
sod per Table 6-7 of the DCM (short pasture and lawns) 
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Using the coefficients, formulas, tables, and figures in Section 3.0 of the DCM, existing drainage 
basin flows were calculated as follows: 
 
Existing Drainage Basin Flows 
 

 
 
VII. Proposed Drainage Patterns 
 
The proposed drainage of this site will be similar to the existing drainage with included impacts 
from the water treatment building, future administration building, and asphalt access road.  
Water will continue to flow from the site into the existing ditch along Flagstone Street, while 
other flows will be conveyed directly to Jimmy Camp Creek. 
 

The developed areas of the site were also modeled using four drainage basins designated D1 
through D4.  The developed basins drain to roughly the same locations as their “existing basin” 
counterparts, with D1 relative to existing Basin A, D2 relative to existing Basin B, and so on. 
 

Basin D1 is roughly 70% larger than Basin A as it picks up a majority of the access drive and 
future administration building site.  Consequently, Basin D3 is roughly 30% less than Basin C.   
 
Basin D2 remains similar in size to Basin B, but becomes nearly 100% impervious.  Basin D4 
increases slightly in size compared to Basin D, but contains no impervious area.  Flows slightly 
increase due to a decrease in Time of Concentration since the basin becomes shorter. 
 
Two (2) proposed curb openings with drainage chases are proposed to intercept some flow from 
the access drive and convey it into the main channel west of the site.  The openings are designed 
to be 4 feet wide and must be in accordance with details SD_3-25 and SD_3-25A of the ECM.  
The drainage swales that convey flow to the west channel are comprised of riprap from the back 
of the curb opening to the flowline of the west channel. 
 
As with the existing basins, the developed basins do not cover the entire property, but are the 
only areas in which proposed development will occur.  Again, future turf sod falls outside of the 
modeled areas, but values for existing ground cover is the same as the future turf sod per Table 
6-7 of the DCM (short pasture and lawns) 
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Using the same coefficients, formulas, tables, and figures in Section 3.0 of the DCM, developed 
drainage basin flows were calculated as follows: 
 
Developed Drainage Basin Flows 

 
 
With the proposed development, flows from Basin D1 will flow down the western channel, 
through straw bale check dams, and eventually into a 5-ft by 5-ft area inlet.  From there, flows 
will be sent directly to the existing channel along Flagstone via a buried 24-inch Reinforced 
Concrete Pipe (RCP).   
 
The area inlet was sized to convey the 100-year storm, using the grate inlet capacity formula in 
Section 7.5.2 of the DCM.  The RCP was sized using Figure 9-17 of the DCM.  Appendix E 
contains the calculations and figures used to size the inlet and RCP. 
 
There were no existing calculations in the original drainage study.  However, 5-year and 100-
year developed flows at the same locations where the subject site discharges were calculated to 
be a total of 32 CFS and 65 CFS, respectively.  These numbers are the sum of flows from 
discharge locations referred to in the report as Off Site 3 (OS.3) and Off Site 4 (OS.4). 
 
The developed calculations for the subject site are less than those calculated in the original 
report.  This is due to a decrease in impervious areas when comparing the currently proposed 
improvements versus those in the original report.  Also, much of the subject area in the original 
drainage report currently sheet flows directly to Jimmy Camp Creek and not to the design points 
in the original drainage study.  Per this project, much of the subject site will also continue to 
sheet flow directly to Jimmy Camp Creek and not to the design points considered in the original 
drainage study. 
 
Since the proposed developed flows from this site are less than the developed flows in the 
original drainage study, the Applicant is proposing that on-site detention is not necessary.  
However, straw-bale check-dams are proposed to help prevent erosion and provide small 
amounts of detention.   
 
The area inlet and RCP were designed to convey flows directly to the existing Flagstone channel 
instead of via surface flow in the existing cross-pan. 
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VIII. Proposed Water Quality Improvements 
 
Although the applicant is not proposing a detention pond, the basin with the largest flows (D1) is 
slated to have straw-bale check dams at intervals within the channel to help with erosion as well 
as provide small amounts of detention.  Please refer to the Existing and Developed Drainage 
drawings and details in Appendix F for locations and additional information on the check dams.   
 
IX. Economic Analysis 
 
Included in Appendix G is the Financial Assurance Estimate form with unit costs per El Paso 
County’s latest template. 
 
X. Erosion Control 
 
Grading of the site will be related to the construction of the proposed treatment facility, access 
drive, and drainage channel west of the access drive.  The proposed methods of erosion control 
are shown on the Grading & Erosion Control Plan in Appendix H.  Erosion control shall include 
installation of silt fence at the toe of grading operations, curb socks, straw bale check dams, a 
vehicle tracking control pad, and permanent stabilization of all disturbed areas.  Disturbed areas 
shall be re-seeded with native grasses. 
 
The District will be responsible for maintenance of all permanent BMP’s.   
 
XI. Conclusion 
 
Since the proposed developed flows from this site are less than the developed flows per the 
original drainage study, and since the drainage channel along Flagstone Street was sized to 
accommodate the flows anticipated in the original drainage study, it is estimated that the flows 
from the proposed development will not negatively impact the channel. Therefore, the Applicant 
is proposing that on-site detention is not necessary.  However, straw-bale barrier check-dams are 
proposed to preserve water quality by helping prevent erosion and provide small amounts of 
detention.  Also, an area inlet and RCP pipe are proposed to convey the larger flows from Basin 
D1 directly to the Flagstone channel to prevent surface flows into the cross-pan at the 
intersection of Flagstone St. and East Anvil Dr. 
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El Paso County Development Services June 10, 2015 
2880 International Circle 
Colorado Springs, CO  80910 
Attn: Craig Dossey 
 
Re: Colorado Centre Metropolitan District  
 Water Treatment Facility – Site Development Plan 
 LEGAL DESCRIPTION 
 
A TRACT OF LAND IN SECION 3, TOWNSHIP 15 SOUTH, RANGE 65 WEST OF THE 6TH 
P.M., BEING MORE PARTICULARLY DESCRIBED AS FOLLOWS: 
 
COMMENCING AT THE SOUTHEST CORNER OF SAID SECTION; THENCE N 00°10'17'' 
EAST, A DISTANCE OF 1322.35 FEET; THENCE S 89°24'57'' WEST, A DISTANCE OF 636.74 
FEET TO THE POINT OF BEGINNING OF THIS DESCRIPTION: 

 
- THENCE S 89°24’57” WEST, A DISTANCE OF 416.33 FEET;  
- THENCE S 12°40'27'' WEST, A DISTANCE OF 635.54 FEET; 
- THENCE S 77°19'33'' EAST, A DISTANCE OF 520.00 FEET; 
- THENCE N 12°40'27'' EAST, A DISTANCE OF 243.91 FEET;  
- THENCE N 00°35'03'' WEST, A DISTANCE OF 500.45 FEET TO THE POINT OF 

BEGINNING OF THIS DESCRIPTION: 
 
ABOVE DESCRIBED PARCEL CONTAINS APPROXIMATELY 7.73 ACRES, MORE OR LESS. 
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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 (http://
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 alternative means
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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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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:  http://websoilsurvey.nrcs.usda.gov
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 12, Sep 29, 2014

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

Date(s) aerial images were photographed:  Apr 15, 2011—Sep 22,
2011

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

El Paso County Area, Colorado (CO625)

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

2 Ascalon sandy loam, 1 to 3
percent slopes

92.6 12.2%

28 Ellicott loamy coarse sand, 0 to 5
percent slopes

71.1 9.4%

33 Heldt clay loam, 0 to 3 percent
slopes

23.6 3.1%

43 Kim loam, 1 to 8 percent slopes 10.4 1.4%

52 Manzanola clay loam, 1 to 3
percent slopes

35.1 4.6%

56 Nelson-Tassel fine sandy loams,
3 to 18 percent slopes

2.2 0.3%

75 Razor-Midway complex 27.9 3.7%

86 Stoneham sandy loam, 3 to 8
percent slopes

120.1 15.9%

96 Truckton sandy loam, 0 to 3
percent slopes

7.4 1.0%

101 Ustic Torrifluvents, loamy 365.3 48.3%

Totals for Area of Interest 755.8 100.0%

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

Custom Soil Resource Report
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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, 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

2—Ascalon sandy loam, 1 to 3 percent slopes

Map Unit Setting
National map unit symbol: 367q
Elevation: 5,500 to 6,500 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 47 to 50 degrees F
Frost-free period: 130 to 150 days
Farmland classification: Prime farmland if irrigated

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

Description of Ascalon

Setting
Landform: Flats
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Mixed alluvium and/or eolian deposits

Typical profile
A - 0 to 8 inches: sandy loam
Bt - 8 to 21 inches: sandy clay loam
BC - 21 to 27 inches: sandy loam
Ck1 - 27 to 48 inches: sandy loam
Ck2 - 48 to 60 inches: loamy sand

Properties and qualities
Slope: 1 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
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
Calcium carbonate, maximum in profile: 10 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Moderate (about 7.1 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: Sandy Plains (R069XY026CO)
Other vegetative classification: SANDY PLAINS (069BY026CO)

Custom Soil Resource Report
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Minor Components

Other soils
Percent of map unit: 

Pleasant
Percent of map unit: 
Landform: Depressions

28—Ellicott loamy coarse sand, 0 to 5 percent slopes

Map Unit Setting
National map unit symbol: 3680
Elevation: 5,500 to 6,500 feet
Mean annual precipitation: 13 to 15 inches
Mean annual air temperature: 47 to 50 degrees F
Frost-free period: 125 to 145 days
Farmland classification: Not prime farmland

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

Description of Ellicott

Setting
Landform: Flood plains, stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy alluvium

Typical profile
A - 0 to 4 inches: loamy coarse sand
C - 4 to 60 inches: stratified coarse sand to sandy loam

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95

to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Frequent
Frequency of ponding: None
Available water storage in profile: Low (about 4.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7w

Custom Soil Resource Report
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Hydrologic Soil Group: A
Ecological site: Sandy Bottomland (R069XY031CO)
Other vegetative classification: SANDY BOTTOMLAND (069AY031CO)

Minor Components

Fluvaquentic haplaquoll
Percent of map unit: 
Landform: Swales

Other soils
Percent of map unit: 

Pleasant
Percent of map unit: 
Landform: Depressions

33—Heldt clay loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 3686
Elevation: 5,200 to 6,500 feet
Mean annual precipitation: 12 to 14 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 135 to 155 days
Farmland classification: Prime farmland if irrigated

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

Description of Heldt

Setting
Landform: Alluvial fans, stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Clayey alluvium derived from shale

Typical profile
Ap - 0 to 8 inches: clay loam
Bw - 8 to 41 inches: silty clay
Bk - 41 to 60 inches: silty clay loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
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Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 10 percent
Gypsum, maximum in profile: 4 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 10.0
Available water storage in profile: High (about 10.4 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 4c
Hydrologic Soil Group: C
Ecological site: Alkaline Plains (R069XY047CO)
Other vegetative classification: ALKALINE PLAINS (069BY047CO)

Minor Components

Other soils
Percent of map unit: 

Pleasant
Percent of map unit: 
Landform: Depressions

43—Kim loam, 1 to 8 percent slopes

Map Unit Setting
National map unit symbol: 368k
Elevation: 5,300 to 5,600 feet
Mean annual precipitation: 12 to 14 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 135 to 155 days
Farmland classification: Not prime farmland

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

Description of Kim

Setting
Landform: Fans, hills
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Calcareous loamy alluvium

Typical profile
A - 0 to 6 inches: loam
C - 6 to 60 inches: loam

Custom Soil Resource Report
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Properties and qualities
Slope: 1 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural 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
Calcium carbonate, maximum in profile: 20 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Available water storage in profile: High (about 9.6 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: Loamy Plains (R069XY006CO)

Minor Components

Other soils
Percent of map unit: 

Pleasant
Percent of map unit: 
Landform: Depressions

52—Manzanola clay loam, 1 to 3 percent slopes

Map Unit Setting
National map unit symbol: 368w
Elevation: 5,200 to 6,000 feet
Mean annual precipitation: 12 to 14 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 135 to 155 days
Farmland classification: Prime farmland if irrigated

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

Description of Manzanola

Setting
Landform: Fans, terraces
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Calcareous clayey alluvium

Custom Soil Resource Report

14



Typical profile
Ap - 0 to 6 inches: clay loam
Bt - 6 to 32 inches: clay loam
Bk - 32 to 60 inches: clay loam

Properties and qualities
Slope: 1 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 25 percent
Gypsum, maximum in profile: 4 percent
Salinity, maximum in profile: Very slightly saline to moderately saline (2.0 to 8.0

mmhos/cm)
Sodium adsorption ratio, maximum in profile: 5.0
Available water storage in profile: High (about 10.0 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 4c
Hydrologic Soil Group: C
Ecological site: Saline Overflow (R069XY037CO)
Other vegetative classification: SALINE OVERFLOW (069AY037CO)

Minor Components

Other soils
Percent of map unit: 

Pleasant
Percent of map unit: 
Landform: Depressions

56—Nelson-Tassel fine sandy loams, 3 to 18 percent slopes

Map Unit Setting
National map unit symbol: 3690
Elevation: 5,600 to 6,400 feet
Mean annual precipitation: 12 to 14 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 135 to 155 days
Farmland classification: Not prime farmland

Map Unit Composition
Nelson and similar soils: 45 percent
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Tassel and similar soils: 30 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Nelson

Setting
Landform: Hills
Landform position (three-dimensional): Crest, side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Calcareous residuum weathered from interbedded sedimentary

rock

Typical profile
A - 0 to 5 inches: fine sandy loam
Ck - 5 to 23 inches: fine sandy loam
Cr - 23 to 27 inches: weathered bedrock

Properties and qualities
Slope: 3 to 12 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Natural drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high

(0.06 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 10 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Very low (about 2.8 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B
Ecological site: Shaly Plains (R069XY046CO)
Other vegetative classification: SHALY PLAINS (069AY046CO)

Description of Tassel

Setting
Landform: Hills
Landform position (three-dimensional): Crest, side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Calcareous slope alluvium over residuum weathered from

sandstone

Typical profile
A - 0 to 4 inches: fine sandy loam
C - 4 to 10 inches: fine sandy loam
Cr - 10 to 14 inches: weathered bedrock

Properties and qualities
Slope: 3 to 18 percent
Depth to restrictive feature: 6 to 20 inches to paralithic bedrock
Natural drainage class: Well drained
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Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20

to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 10 percent
Available water storage in profile: Very low (about 1.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: D
Ecological site: Shaly Plains (R069XY046CO)
Other vegetative classification: SHALY PLAINS (069AY046CO)

Minor Components

Pleasant
Percent of map unit: 
Landform: Depressions

Other soils
Percent of map unit: 

75—Razor-Midway complex

Map Unit Setting
National map unit symbol: 369p
Elevation: 5,300 to 6,100 feet
Mean annual precipitation: 12 to 14 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 135 to 155 days
Farmland classification: Not prime farmland

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

Description of Razor

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Linear, concave
Across-slope shape: Linear
Parent material: Clayey slope alluvium over residuum weathered from shale
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Typical profile
A - 0 to 4 inches: stony clay loam
Bw - 4 to 22 inches: cobbly clay loam
Bk - 22 to 29 inches: cobbly clay
Cr - 29 to 33 inches: weathered bedrock

Properties and qualities
Slope: 3 to 15 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Natural drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Gypsum, maximum in profile: 5 percent
Salinity, maximum in profile: Moderately saline to strongly saline (8.0 to 16.0

mmhos/cm)
Sodium adsorption ratio, maximum in profile: 15.0
Available water storage in profile: Low (about 4.7 inches)

Interpretive groups
Land capability classification (irrigated): 6e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: D
Ecological site: Alkaline Plains (R069XY047CO)
Other vegetative classification: ALKALINE PLAINS (069AY047CO)

Description of Midway

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Slope alluvium over residuum weathered from shale

Typical profile
A - 0 to 4 inches: clay loam
C - 4 to 13 inches: clay
Cr - 13 to 17 inches: weathered bedrock

Properties and qualities
Slope: 3 to 25 percent
Depth to restrictive feature: 6 to 20 inches to paralithic bedrock
Natural drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Gypsum, maximum in profile: 15 percent
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Salinity, maximum in profile: Very slightly saline to moderately saline (2.0 to 8.0
mmhos/cm)

Sodium adsorption ratio, maximum in profile: 15.0
Available water storage in profile: Very low (about 2.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: D
Ecological site: Shaly Plains (R069XY046CO)
Other vegetative classification: SHALY PLAINS (069AY045CO)

Minor Components

Pleasant
Percent of map unit: 
Landform: Depressions

Other soils
Percent of map unit: 

86—Stoneham sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 36b2
Elevation: 5,100 to 6,500 feet
Mean annual precipitation: 13 to 15 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 135 to 155 days
Farmland classification: Not prime farmland

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

Description of Stoneham

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Calcareous loamy alluvium

Typical profile
A - 0 to 4 inches: sandy loam
Bt - 4 to 8 inches: sandy clay loam
Btk - 8 to 11 inches: sandy clay loam
Ck - 11 to 60 inches: loam
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Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural 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
Calcium carbonate, maximum in profile: 15 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: High (about 9.5 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: Sandy Plains (R069XY026CO)
Other vegetative classification: SANDY PLAINS (069AY026CO)

Minor Components

Other soils
Percent of map unit: 

Pleasant
Percent of map unit: 
Landform: Depressions

96—Truckton sandy loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 36bf
Elevation: 6,000 to 7,000 feet
Mean annual precipitation: 14 to 15 inches
Mean annual air temperature: 46 to 50 degrees F
Frost-free period: 125 to 145 days
Farmland classification: Prime farmland if irrigated and the product of I (soil erodibility)

x C (climate factor) does not exceed 60

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

Description of Truckton

Setting
Landform: Flats
Landform position (three-dimensional): Talf
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Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Arkosic alluvium derived from sedimentary rock and/or arkosic

residuum weathered from sedimentary rock

Typical profile
A - 0 to 8 inches: sandy loam
Bt - 8 to 24 inches: sandy loam
C - 24 to 60 inches: coarse sandy loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 5.7 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: A
Ecological site: Sandy Foothill (R049BY210CO)

Minor Components

Other soils
Percent of map unit: 

Pleasant
Percent of map unit: 
Landform: Depressions

101—Ustic Torrifluvents, loamy

Map Unit Setting
National map unit symbol: 3673
Elevation: 5,500 to 7,000 feet
Mean annual precipitation: 13 to 16 inches
Mean annual air temperature: 47 to 52 degrees F
Frost-free period: 125 to 155 days
Farmland classification: Not prime farmland

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

Setting
Landform: Flood plains, stream terraces
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy, clayey, stratified loamy

Typical profile
A - 0 to 6 inches: variable
C - 6 to 60 inches: stratified loamy sand to clay loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.20 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 10 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Moderate (about 8.6 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: Saline Overflow (R069XY037CO)
Other vegetative classification: OVERFLOW (069BY036CO)

Minor Components

Other soils
Percent of map unit: 

Pleasant
Percent of map unit: 
Landform: Depressions
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AREA PERCENT 5-yr RUNOFF 100-yr RUNOFF

PERCENTAGE2 IMPERVIOUS2 COEFFICIENT2 COEFFICIENT2

SF AC

A 80,943 1.86
Pasture/ 
Meadow

100.0% 0.0% 0.08 0.35

B 2,605 0.06
Pasture/ 
Meadow

100.0% 0.0% 0.08 0.35

C 133,444 3.06
Pasture/ 
Meadow

100.0% 0.0% 0.08 0.35

D 32,423 0.74
Pasture/ 
Meadow

100.0% 0.0% 0.08 0.35

Totals 249,415 5.73 0.08 0.35

Notes:

WEIGHTED CURVE NUMBERS / RUNOFF COEFFICIENTS

EXISTING DRAINAGE BASINS
COLORADO CENTRE METROPOLITAN DISTRICT

WATER TREATMENT FACILITY

BASIN INFORMATION AND VALUES

1. 101=Ustic Torrifluevents, Loamy (NRCS)

2. Values taken from Table 6-6 of the Drainage Criteria Manual (DCM) May 2014

1011 (Group B)

Composite C Values

LAND USE2

AREA (AC) OF EACH SOIL TYPE

BASIN

JDS-Hydro Consultants, Inc



Units Notes Units Notes

C5= 0.08 unitless Per Table 6-6 (Pasture/Meadow) C5= 0.08 unitless Per Table 6-6 (Pasture/Meadow)

L= 300.0 feet L= 138.0 feet
Elev. Difference= 4.90 feet Elev. Difference= 5.91 feet

S= Elev. Difference/L S= Elev. Difference/L
S= 0.016 feet/foot S= 0.043 feet/foot

Ti= (0.395(1.1-C5)(L^0.5))/(S^0.33) Ti= (0.395(1.1-C5)(L^0.5))/(S^0.33)

Ti= 27.18 minutes Ti= 13.41 minutes

No Concentrated Flow
V= (Cv)*(Sw^0.5) V= (Cv)*(Sw^0.5)

Cv= 7 unitless Table 6-7 - Shor Pasture & Lawns Cv= 0 unitless Table 6-7 - Shor Pasture & Lawns
Sw= Elev. Difference/L Sw= Elev. Difference/L

Elev. Difference= 13.11 feet Elev. Difference= 0 feet
L= 580.5 feet L= 0 feet

Sw= 0.0226 feet/foot Sw= 0.0000 feet/foot
V= 1.1 feet/second V= 0.0 feet/second

Tt= L/V Tt= L/V
Tt= 551.83 seconds Tt= 0.00 seconds
Tt= 9.20 minutes Tt= 0.00 minutes

Tc= Ti+Tt Tc= Ti+Tt
Tc= 36.38 minutes Tc= 13.41 minutes

Units Notes Units Notes

C5= 0.08 unitless Per Table 6-6 (Pasture/Meadow) C5= 0.08 unitless Per Table 6-6 (Pasture/Meadow)

L= 284.6 feet L= 300.0 feet
Elev. Difference= 12.00 feet Elev. Difference= 14.31 feet

S= Elev. Difference/L S= Elev. Difference/L
S= 0.042 feet/foot S= 0.048 feet/foot

Ti= (0.395(1.1-C5)(L^0.5))/(S^0.33) Ti= (0.395(1.1-C5)(L^0.5))/(S^0.33)

Ti= 19.36 minutes Ti= 19.09 minutes

V= (Cv)*(Sw^0.5) V= (Cv)*(Sw^0.5)
Cv= 7 unitless Table 6-7 - Shor Pasture & Lawns Cv= 7 unitless Table 6-7 - Shor Pasture & Lawns
Sw= Elev. Difference/L Sw= Elev. Difference/L

Elev. Difference= 8 feet Elev. Difference= 4.86 feet
L= 528.6 feet L= 162.8 feet

Sw= 0.0151 feet/foot Sw= 0.0299 feet/foot
V= 0.9 feet/second V= 1.2 feet/second

Tt= L/V Tt= L/V
Tt= 613.83 seconds Tt= 134.61 seconds
Tt= 10.23 minutes Tt= 2.24 minutes

Tc= Ti+Tt Tc= Ti+Tt
Tc= 29.59 minutes Tc= 21.33 minutes

Velocity of Concentrated Flow

Overland Initial Flow Time

Velocity of Concentrated Flow

Travel Time of Concentrated Flow

Travel Time of Concentrated Flow

Total Time of Concentration

Total Time of Concentration

BASIN D
Formulas and Values

Overland Initial Flow Values

Overland Initial Flow Time

Velocity of Concentrated Flow

Travel Time of Concentrated Flow

Total Time of Concentration

BASIN C
Formulas and Values

Overland Initial Flow Values

Overland Initial Flow Time

Velocity of Concentrated Flow

Total Time of Concentration

Travel Time of Concentrated Flow

TIMES OF CONCENTRATION

EXISTING DRAINAGE BASINS
COLORADO CENTRE METROPOLITAN DISTRICT

WATER TREATMENT FACILITY

Overland Initial Flow Values

BASIN A

Per Section 3.2 of the Drainage Criteria Manual - May 2014

Formulas and Values
BASIN B

Formulas and Values

Overland Initial Flow Values

Overland Initial Flow Time



SURFACE AREA AREA % of % IMP. AREA
TYPE (SF) (AC) TOTAL AREA IMPERVIOUS (AC)

Roofs 5,357 0.123 0.730 0.81 0.100 3.88% 90
Streets (Paved) 24,557 0.564 0.900 0.96 0.541 17.79% 100

138,020 SF Drive and Walks 10,675 0.245 0.900 0.96 0.235 7.73% 100
3.169 AC Pasture/Meadow (Native) 97,431 2.237 0.080 0.35 0.783 70.59% 0

Totals/Weighted 138,020 3.169 0.31 0.52 100.00% 29.02% 0.932

SURFACE AREA AREA % of % IMP. AREA
TYPE (SF) (AC) TOTAL AREA IMPERVIOUS (AC)

Roofs 0 0.000 0.730 0.81 0.000 0.00% 90
Streets (Paved) 5,366 0.123 0.900 0.96 0.118 68.51% 100

7,832 SF Drive and Walks 2,412 0.055 0.900 0.96 0.053 30.80% 100
0.180 AC Pasture/Meadow (Native) 54 0.001 0.080 0.35 0.000 0.69% 0

Totals/Weighted 7,832 0.180 0.89 0.96 100.00% 99.31% 0.179

SURFACE AREA AREA % of % IMP. AREA
TYPE (SF) (AC) TOTAL AREA IMPERVIOUS (AC)

Roofs 3,680 0.084 0.730 0.81 0.068 3.98% 90
Streets (Paved) 0 0.000 0.900 0.96 0.000 0.00% 100

92,451 SF Drive and Walks 3,074 0.071 0.900 0.96 0.068 3.33% 100
2.122 AC Pasture/Meadow (Native) 85,697 1.967 0.080 0.35 0.689 92.69% 0

Totals/Weighted 92,451 2.122 0.13 0.39 100.00% 6.91% 0.155

SURFACE AREA AREA % of % IMP. AREA
TYPE (SF) (AC) TOTAL AREA IMPERVIOUS (AC)

Roofs 0 0.000 0.730 0.81 0.000 0.00% 90
Streets (Paved) 0 0.000 0.900 0.96 0.000 0.00% 100

29,769 SF Drive and Walks 0 0.000 0.900 0.96 0.000 0.00% 100
0.683 AC Pasture/Meadow (Native) 29,769 0.683 0.080 0.35 0.239 100.00% 0

Totals/Weighted 29,769 0.683 0.08 0.35 100.00% 0.00% 0.000

Total Impervious Area 1.265 AC

WEIGHTED CURVE NUMBERS / RUNOFF COEFFICIENTS

DEVELOPED DRAINAGE BASINS
COLORADO CENTRE METROPOLITAN DISTRICT

C100 AREA*(C100)

DEVELOPED

BASIN

D1

WATER TREATMENT FACILITY

DEVELOPED

BASIN

D2

DEVELOPED

BASIN

D3

C100 AREA*(C100)

DEVELOPED

BASIN

D4

C5

C100 AREA*(C100)

C100 AREA*(C100)C5

C5

C5



Units Notes Units Notes

C5= 0.08 unitless Per Table 6-6 (Pasture/Meadow) C5= 0.90 unitless Per Table 6-6 (Streets - Paved)

L= 100.0 feet L= 89.6 feet
Elev. Difference= 5.30 feet Elev. Difference= 3.90 feet

S= Elev. Difference/L S= Elev. Difference/L
S= 0.053 feet/foot S= 0.044 feet/foot

Ti= (0.395(1.1-C5)(L^0.5))/(S^0.33) Ti= (0.395(1.1-C5)(L^0.5))/(S^0.33)

Ti= 10.64 minutes Ti= 2.11 minutes

V= (Cv)*(Sw^0.5) V= (Cv)*(Sw^0.5)
Cv= 7 unitless Table 6-7 - Short Pasture & Lawns Cv= 20 unitless Table 6-7 - Paved Areas
Sw= Elev. Difference/L Sw= Elev. Difference/L

Elev. Difference= 12 feet Elev. Difference= 3.9 feet
L= 766 feet L= 89.6 feet

Sw= 0.0157 feet/foot Sw= 0.0435 feet/foot
V= 0.9 feet/second V= 4.2 feet/second

Tt= L/V Tt= L/V
Tt= 874.29 seconds Tt= 21.47 seconds
Tt= 14.57 minutes Tt= 0.36 minutes

Tc= Ti+Tt Tc= Ti+Tt
Tc= 25.21 minutes Tc= 2.47 minutes

Tc Min.= 5 minutes

Units Notes Units Notes

C5= 0.08 unitless Per Table 6-6 (Pasture/Meadow) C5= 0.08 unitless Per Table 6-6 (Pasture/Meadow)

L= 61.8 feet L= 230.0 feet
Elev. Difference= 7.00 feet Elev. Difference= 14.90 feet

S= Elev. Difference/L S= Elev. Difference/L
S= 0.113 feet/foot S= 0.065 feet/foot

Ti= (0.395(1.1-C5)(L^0.5))/(S^0.33) Ti= (0.395(1.1-C5)(L^0.5))/(S^0.33)

Ti= 6.51 minutes Ti= 15.11 minutes

V= (Cv)*(Sw^0.5) V= (Cv)*(Sw^0.5)
Cv= 7 unitless Table 6-7 - Short Pasture & Lawns Cv= 7 unitless Table 6-7 - Short Pasture & Lawns
Sw= Elev. Difference/L Sw= Elev. Difference/L

Elev. Difference= 8 feet Elev. Difference= 2.75 feet
L= 518.6 feet L= 147 feet

Sw= 0.0154 feet/foot Sw= 0.0187 feet/foot
V= 0.9 feet/second V= 1.0 feet/second

Tt= L/V Tt= L/V
Tt= 596.49 seconds Tt= 153.54 seconds
Tt= 9.94 minutes Tt= 2.56 minutes

Tc= Ti+Tt Tc= Ti+Tt
Tc= 16.45 minutes Tc= 17.67 minutes

Total Time of Concentration Total Time of Concentration

Overland Initial Flow Time Overland Initial Flow Time

Velocity of Concentrated Flow Velocity of Concentrated Flow

Travel Time of Concentrated Flow Travel Time of Concentrated Flow

BASIN C BASIN D
Formulas and Values Formulas and Values

Overland Initial Flow Values Overland Initial Flow Values

Velocity of Concentrated Flow Velocity of Concentrated Flow

Travel Time of Concentrated Flow Travel Time of Concentrated Flow

Total Time of Concentration Total Time of Concentration

Formulas and Values Formulas and Values

Overland Initial Flow Values Overland Initial Flow Values

Overland Initial Flow Time Overland Initial Flow Time

BASIN A BASIN B

TIMES OF CONCENTRATION

DEVELOPED DRAINAGE BASINS
COLORADO CENTRE METROPOLITAN DISTRICT

WATER TREATMENT FACILITY

Per Section 3.2 of the Drainage Criteria Manual - May 2014







Area Discharge Q5 Q100

(Acres) Point (CFS) (CFS)

A 1.86 0.08 0.35 36.38 1.70 3.60 DE1 0.25 2.34

B 0.06 0.08 0.35 13.41 2.80 6.00 DE2 0.01 0.13

C 3.06 0.08 0.35 29.59 1.90 4.00 DE3 0.47 4.29

D 0.74 0.08 0.35 21.33 2.30 4.80 DE4 0.14 1.25

Totals 5.73 0.87 8.01

Notes:
1. C values taken from Table 6-6 of the Drainage Criteria Manual (DCM) May 2014
2. Intensity values taken from Figure 6-5 of the DCM May 2014

Area Discharge Q5 Q100

(Acres) Point (CFS) (CFS)
D1 3.17 0.31 0.52 25.21 2.10 4.40 DP1 2.09 7.30
D2 0.18 0.89 0.96 5.00 4.10 8.70 DP2 0.66 1.50
D3 2.12 0.13 0.39 16.45 2.60 5.60 DP3 0.73 4.62

D4 0.68 0.08 0.35 17.67 2.50 5.40 DP4 0.14 1.29

Totals 6.15 Totals 3.62 14.70

Notes:

2. Intensity values taken from Figure 6-5 of the DCM May 2014

EXISTING DRAINAGE BASIN FLOWS

COLORADO CENTRE METROPOLITAN DISTRICT
WATER TREATMENT FACILITY

i100TcBASIN C5 C100 i5

1. C values taken from Table 6-6 of the Drainage Criteria Manual (DCM) May 2014 and are weighted per the 
developed basin tables

DEVELOPED DRAINAGE BASIN FLOWS

COLORADO CENTRE METROPOLITAN DISTRICT
WATER TREATMENT FACILITY

BASIN C5 C100 Tc i5 i100



Formula:

P= 20 ft (Perimeter)*
F= 2 Clogging Factor
d= 0.4 ft (depth of water)

Qi= 7.5895 cfs

 *P= 5 ft x 5 ft square opening

Per 7.5.2 of the Drainage Criteria Manual

Area Inlet Capacity

Qi=(3.0*P*d1.5)/F

Values:

Solution:
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2015 Financial Assurance (Basic form) 3/17/2015   

Estimate Form

Project Name Date

Earthwork* 12,472.00 CY @ $ $5 = $ 62,360.00 *

Permanent Seeding* 4.50 AC @ $ $582 = $ 2,619.00 *

Mulching* 4.90 AC @ $ $507 = $ 2,484.30 *

Permanent Erosion Control Blanket* SY @ $ $6 = $ *

Temporary Erosion Control Blanket SY @ $ $3 $

Vehicle Tracking Control 1.00 EA @ $ $1,625 = $ 1,625.00

Safety Fence LF @ $ $3 = $

Silt Fence 1,813.00 LF @ $ $4 = $ 7,252.00

Temporary Seeding 5.35 AC @ $ $485 = $ 2,594.75

Temporary Mulch 5.35 AC @ $ $507 = $ 2,712.45

Erosion Bales 27.00 EA @ $ $21 = $ 567.00

Erosion Logs LF @ $ $6 = $

Rock Ditch Checks EA @ $ = $

Inlet Protection 2.00 EA @ $ $153 = $ 306.00

Sediment Basin EA @ $ $1,625 = $

Concrete Washout Basin 1.00 EA @ $ $776 = $ 776.00
@ $ = $

= $ 83,296.50

- Roadway Improvements

Construction Traffic Control LS @ $ = $

Aggregate Base Course Tons @ $ $18 = $

Asphalt Pavement Tons @ $ $65 = $

Raised Median, Paved SF @ $ $7 = $

Electrical Conduit, Size = LF @ $ $14 = $

Traffic Signal, complete intersection EA @ $ $250,000 = $

Regulatory Sign 1.00 EA @ $ $100 = $ 100.00

Advisory Sign EA @ $ $100 = $

Guide/Street Name Sign EA @ $ $

Epoxy Pavement Marking SF @ $ $12 = $

Thermoplastic Pavement Marking SF @ $ $22 = $

Barricade - Type 3 EA @ $ $115 = $

Delineator (Type I) EA @ $ $21 = $

Curb and Gutter, Type C (Ramp) LF @ $ $21 = $

Curb and Gutter, Type A (6" Vertical) LF @ $ $16 = $

Curb and Gutter, Type B (Median) LF @ $ $13 = $

Pedestrian Ramp SY @ $ $108 = $

8/17/2015Colorado Centre - Water Treatment Facility

Project Information

Quantity

Quantity Units

Section 1 Subtotal

PriceUnitsSection 1 - Grading and Erosion Control BMPs

PriceSection 2 - Public Improvements**

  * specified items subject to defect warranty financial 
assurance

VOID



Cross Pan SY @ $ $53 = $

Curb Chase EA @ $ $1,300 = $

Guardrail Type 3 (W-Beam) LF @ $ $18 = $

Guardrail Type 7 (Concrete) LF @ $ $67 = $

Guardrail End Anchorage EA @ $ $1,978 = $

Guardrail Impact Attenuator EA @ $ $3,564 = $

Sound Barrier Fence LF @ $ $100 = $

- Storm Drain Improvements

Concrete Box Culvert (M Standard), Size (  W  x   H   ) LF @ $ = $

Reinforced Concrete Pipe (RCP) Size LF @ $ = $

18" Reinforced Concrete Pipe LF @ $ $69 = $

24" Reinforced Concrete Pipe LF @ $ $84 = $

30" Reinforced Concrete Pipe LF @ $ $94 = $

36" Reinforced Concrete Pipe LF @ $ $124 = $

42" Reinforced Concrete Pipe LF @ $ $134 = $

48" Reinforced Concrete Pipe LF @ $ $178 = $

54" Reinforced Concrete Pipe LF @ $ $182 = $

60" Reinforced Concrete Pipe LF @ $ $216 = $

66" Reinforced Concrete Pipe LF @ $ $263 = $

72" Reinforced Concrete Pipe LF @ $ $283 = $

High Density Polyethylene (HDPE) Pipe Size LF @ $ = $

Corrugated Steel Pipe (CSP) Size LF @ $ = $

18" Corrugated Steel Pipe LF @ $ $66 = $

24" Corrugated Steel Pipe LF @ $ $96 = $

30" Corrugated Steel Pipe LF @ $ $101 = $

36" Corrugated Steel Pipe LF @ $ $136 = $

42" Corrugated Steel Pipe LF @ $ $147 = $

48" Corrugated Steel Pipe LF @ $ $169 = $

54" Corrugated Steel Pipe LF @ $ $193 = $

60" Corrugated Steel Pipe LF @ $ $227 = $

66" Corrugated Steel Pipe LF @ $ $278 = $

72" Corrugated Steel Pipe LF @ $ $330 = $

78" Corrugated Steel Pipe LF @ $ $381 = $

84" Corrugated Steel Pipe LF @ $ $432 = $

Flared End Section (FES) RCP ┼ EA @ $ = $

Flared End Section (FES) HDPE ┼ EA @ $ = $

Flared End Section (FES) CSP ┼ EA @ $ = $

End Treatment- Headwall EA @ $ = $

End Treatment- Wingwall EA @ $ = $

End Treatment - Cutoff Wall EA @ $ = $

Curb Inlet (Type R) L=5', Depth < 5 feet EA @ $ $3,791 = $

Curb Inlet (Type R) L=5', 5'-10' Depth EA @ $ $5,044 $

Curb Inlet (Type R) L =5' , 10'-15' Depth EA @ $ $6,027 = $

Curb Inlet (Type R) L =10', Depth < 5 feet EA @ $ $5,528 = $

Curb Inlet (Type R) L =10' , 5'-10' Depth EA @ $ $6,694 = $

Curb Inlet (Type R) L =10' , 10'-15' Depth EA @ $ $7,500 = $

Curb Inlet (Type R) L =15' , Depth < 5 feet EA @ $ $7,923 = $

Curb Inlet (Type R) L =15' , 5'-10' Depth EA @ $ $8,000 = $

Curb Inlet (Type R) L =15' , 10'-15' Depth EA @ $ $8,800 = $

Curb Inlet (Type R) L =20' , Depth < 5 feet EA @ $ $8,000 = $

Curb Inlet (Type R) L =20' , 5'-10' Depth EA @ $ $8,830 = $

VOID



Curb Inlet (Type R) L =_____', __' - __' Depth EA @ $ = $

Curb Inlet (Type R) L =_____', __' - __' Depth EA @ $ = $

Grated Inlet (Type C), < 5' deep EA @ $ $3,270 = $

Grated Inlet (Type D), < 5' deep EA @ $ $3,908 = $

Storm Sewer Manhole, Box Base, Depth < 15 feet EA @ $ $8,592 = $

Storm Sewer Manhole, Slab Base, Depth < 15 feet EA @ $ $4,575 = $

Geotextile (Erosion Control) SY @ $ $5 = $

Rip Rap,   d50 Size from 6" to 24" CY @ $ $98 = $

Rip Rap,  Grouted CY @ $ $215 = $

Drainage Channel Construction, Size (  W  x   H   ) LF @ $ = $

Channel Lining, Concrete CY @ $ $450 = $

Channel Lining, Rip Rap CY @ $ $98 = $

Channel Lining, Grass AC @ $ $1,287 = $

Channel Lining, Other Stabilization SY @ $ $3 = $

Detention Outlet Structure EA @ $ = $

Detention Emergency Spillway EA @ $ = $

Permanent Water Quality Facility (Describe) EA @ $ = $

= $ 100.00 **Section 2 Subtotal

**all items this section subject to defect warranty financial 
assurance.     ┼ For flared end sections, multiply pipe LF cost by 6

VOID



- Roadway Improvements

@ $ = $
@ $ = $
@ $ = $

Concrete Sidewalk 596.00 SY @ $ $38 = $ 22,648.00

Asphalt Pavement 767.00 TON @ $ 65 = $ 49,855.00

Aggregate Base 1,465.00 TON @ $ 18 = $ 26,370.00

Curb and Gutter, Type A (6" Vertical) 1,974.00 LF $ 16 31,584.00

Curb Chase 1.00 EA $ 1,300 1,300.00

- Storm Drain Improvements

@ $ = $
@ $ = $
@ $ = $
@ $ = $
@ $ = $
@ $ = $

- Water System Improvements

Water Main Pipe (PVC), Size 8" 815.00 LF @ $ $94 = $ 76,610.00

Water Main Pipe (Ductile Iron), Size 8" LF @ $ $137 = $
Gate Valves, 8" 10.00 EA @ $ $1,852 = $ 18,520.00

Fire Hydrant Assembly w/ all valves 4.00 EA @ $ $6,430 = $ 25,720.00

Water Service Line Installation, inc. tap & valves 2.00 EA @ $ $1,253 = $ 2,506.00

Fire Cistern Installation, complete EA @ $ = $

- Sanitary Sewer Improvements

Sewer Main Pipe (PVC), Size 8" 456.00 LF @ $ $94 = $ 42,864.00

Sanitary Sewer Manhole, Depth < 15 feet 3.00 EA @ $ $4,575 = $ 13,725.00

Sanitary Service Line Installation, complete 2.00 EA @ $ 1,516 = $ 3,032.00

Sanitary Sewer Lift Station, complete EA @ $ = $

- Landscaping (If Applicable)

1.00 LS @ $ 2,000 = $ 2,000.00

EA @ $ = $
EA @ $ = $
EA @ $ = $
EA @ $ = $

= $ 283,850.00Section 3 Subtotal

(Include any applicable items from above Public 
Improvements list, that are to be private and NOT 
maintained by El Paso County)

PriceQuantity
Section 3 - Common Development Improvements 

(Private or District)***

(Include any applicable items from above Public 
Improvements list, that are to be private and NOT 
maintained by El Paso County)

(List landscaping line items and cost - usually only in case 
of subdivision specific condition of approval, or PUD)

***items in this section are not subject to defect warranty 
financial assurance

Units

VOID



As-built drawings - (FILL IN IF THERE ARE ANY PUBLICLY-MAINTAINED IMPROVEMENTS) $
( Inc. survey to verify detention pond volumes.) Construction Financial Assurance Total = $ 367,246.50

(Sum of all Section Totals)

Public Improvements Total* ** $ 67,563.30

Defect Warranty Financial Assurance Total = $ 13,512.66

(20%of Section 2 Subtotal and 20% of identified Grading and Erosion BMP items)

Engineer Date

(P.E. Seal)

Approved by Owner / Applicant Date

Approved by El Paso Couny Engineer / ECM Administrator Date

Approvals

Financial Assurance Totals

I hereby certify that this is an accurate and complete estimate of costs for the work as shown on the approved Construction Drawings associated with 
the Project.

VOID
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