MVE, INC.

ENGINEERS SURVEYORS

1903 lelaray street, suite 200
colorado springs, co 80909
719.6355736

Final
Dramage
Report

RMCC Ellicott
Subdivision Filing
No. 1

Project No. 61182

April 8, 2025

PCD File No. PPR2420

Copyright © MVE, Inc., 2025



Final Drainage Report

for
RMCC Ellicott Subdivision Filing No. 1

Project No. 61182

April 8, 2025

prepared for

Rocky Mountain Calvary, Inc.
4285 N Academy Blvd
Colorado Springs, CO 80918
719.597.1133

prepared by

MVE, Inc.

1903 Lelaray Street, Suite 200
Colorado Springs, CO 80909
719.635.5736

Copyright © MVE, Inc., 2025
61182-RMCC Ellicott Drainage Report.odt



Statements and
Acknowledgments

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. | accept responsibility for any liability caused by any
negligent acts, errors or omissions on my part in preparing this report.

David R. Gorman, P.E.
Colorado No. 31672 /
For and on Behalf of MVE, Inc.

Developer's Statement

I, the owner/developer have read and will comply with all of the requirements specified in this
drainage report and plan.

g£2§&¥%i;\ §-24-25

Date

Rocky Mountain Calvary, Inc.
4285 N Academy Blvd
Colorado Springs, CO 80918

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., Date
County Engineer / ECM Administrator


David Gorman
DRG Seal
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Final
Draimnage
Report

The purpose of this Final Drainage Report is to identify drainage patterns and quantities within and
affecting the proposed RMCC Ellicott Subdivision Filing No. 1 site. The report will discuss the
recommended drainage improvements to the site and identify drainage requirements relative to the
existing conditions and proposed project. This report has been prepared and submitted in
accordance with the requirements of the El Paso County development approval process. An
Appendix is included with this report with pertinent calculations and graphs used in the drainage
analyses and design.

1 General Location and Description
1.1 Location

The proposed RMCC Ellicott Subdivision Filing No. 1 site is a tract of land located in the southeast
quarter of the northeast quarter of Section 1, Township 14 south, Range 63 west of the 6th Principal
Meridian, El Paso county, Colorado. The property has El Paso County Tax Schedule No.
3400000207. The current address of the site is 2150 North Ellicott Highway.

The site is situated on the west side of existing North Ellicott Highway, approximately a mile and a
half North of State Highway 94 in El Paso County. Existing North Ellicott Highway, a paved public
roadway, is adjacent to the eastern edge of the site. Lot 1, Cordero Minor Subdivision, zoned A-35
and containing one agricultural residence, borders the site on the north side. Lot 2, Cordero Minor
Subdivision, zoned A-35 and containing one agricultural residence borders the site on the west and
south sides. An unplatted parcel, zone A-35 is located on the east side of existing North Ellicott
Highway opposite the site and contains two (2) mobile homes and one (1) shed. Lot 2, Replat of Lot
1 MUHE Subdivision, zoned A-5 with no existing structures, is also located on the ease side of North
Ellicott Highway opposite the site. Lot 2, MUHE Subdivision, zoned A-5 and containing one single
family residence, is also located on the east side of North Ellicott Highway opposite the site. A
Vicinity Map is included in the Appendix.

1.2 Description of Property

The RMCC Ellicott Subdivision Filing No. 1 site is currently occupied by one (1) one-story building
housing the Ellicott Campus of Rocky Mountain Calvary Chapel, a gravel parking lot and a children's
playground. The remainder of the site contains natural grass and a few sparse trees. The area of the
site is 2.639+ acres and it is zoned A-5 (Agricultural 5 Acre).

Ground cover in most of the Lot is undisturbed pasture/meadow conditions with fair to good ground
cover featuring native grasses and existing gravel drive and parking areas.

The site slopes from northwest to southeast with grades of approximately 2%. No significant
drainageways flow through the site and no significant drainage improvements or drainage facilities
currently exist on the site.

1.3 Soils

According to the National Resource Conservation Service, there are two (2) soil type identified in the
RMCC Ellicott Subdivision Filing No. 1 site. The primary soil is Ellicott loamy coarse sand, 0 to 5
percent slopes (map unit 28) lying in the west 80% of the site.
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Ellicott loamy coarse sand (map unit 28) is deep and somewhat excessively well drained, has rapid
permeability, slow surface runoff and high hazard of erosion. Ellicott loamy sand is classified as
being part of Hydrologic Soil Group A.

The east 20% of the site is made up of Sampson loam, 0 to 3 percent slopes (map unit 78).

Sampson loam is deep and well drained, has moderate permeability, slow surface runoff and slight
hazard of erosion. Sampson loam is classified as being part of Hydrologic Soil Group B.

A portion of the Soil Map and data tables from the National Cooperative Soil Survey and relevant
Official Soil Series Descriptions (OSD) are included in the Appendix.' 2

1.4 Flood Insurance

The current Flood Insurance Study of the region includes Flood Insurance Rate Maps (FIRM),
effective on December 7, 2018.® The proposed subdivision is included in Community Panel
Numbered 08041C0807 G of the Flood Insurance Rate Maps for the El Paso County. No part of the
site is shown to be included in a 100-year flood hazard area as determined by FEMA. A portion of
the current FEMA Flood Insurance Rate Maps with the site delineated is included in the Appendix.

2 Drainage Basins and Sub-Basins
2.1 Major Basin Descriptions

The RMCC Ellicott Subdivision Filing No. 1 site is located in the Hook and Line Ranch Drainage
Basin (CHBS1800) of the Black Squirl Creek Major Drainage Basin (BS). The Hook and Line Ranch
Drainage Basin encompasses a portion of El Paso County south of Colorado Springs extending from
northwest of Judge Orr Rd and Peyton Highway down to Highway 94 east of Ellicott, generally
draining southeasterly into Black Squirrel Creek.

2.2 Other Drainage Reports

No other drainage reports are on file for the areas surrounding RMCC Ellicott Subdivision Filing No.
1.

2.3 Sub-Basin Description

The existing drainage patterns of the RMCC Ellicott Subdivision Filing No. 1 are described by one
on-site drainage basin. No off-site flows enter the site from the surrounding properties. All of these
basins are previously disturbed or developed to a degree as described below. All existing basin
delineations and data are depicted on the attached Existing Drainage Map.

2.3.1 Existing Drainage Patterns (Off-Site)
There are no offsite sub-basins that drain into this site.
2.3.2 Existing Drainage Patterns (On-Site)

Existing Sub-Basin EX-A1 (2.64+ acres) represents the entirety of the existing site. This sub-basin
slopes approximately 1% from northwest to southeast. The flows are generally overland flows and
continue southeast off of the south property line near the southeast corner of the site onto the
adjacent lot.

3 Drainage Design Criteria
3.1 Development Criteria Reference

This Final Drainage Report for RMCC Ellicott Subdivision Filing No. 1 has been prepared according
to the report guidelines presented in the latest edition of El Paso County Drainage Criteria Manual
(DCM)*.  The County has also adopted portions of the City of Colorado Springs Drainage Criteria

WSS
OsD
FIRM
DCM Section 4.3 and Section 4.4
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Manual Volumes 1 and 2, especially concerning the calculation of rainfall runoff flow rates.® ¢ The
hydrologic analysis is based on a collection of data from the DCM, the NRCS Web Soil Survey’, and
existing topographic data by Polaris Surveying.

3.2 Hydrologic Criteria

For this Final Drainage Report, the Rational Method as described in the Drainage Criteria Manual
has been used for all Storm Runoff calculations, as the development and all sub-basins are less than
130 acres in area. “Colorado Springs Rainfall Intensity Duration Frequency” curves, Figure 6-5 in
the DCM, was used to obtain the design rainfall values; a copy is included in the Appendix. The
“Overland (Initial) Flow Equation” (Eg. 6-8) in the DCM, and Manning's equation with estimated
depths were used in time of concentration calculations. “Runoff Coefficients for Rational Method”,
Table 6-6 in the DCM, was utilized as a guide in estimating runoff coefficient and Percent Impervious
values; a copy is included in the Appendix. Peak runoff discharges were calculated for each
drainage sub-basin for both the 5-year storm event and the 100-year storm event with the Rational
Method formula, (Eq. 6-5) in the DCM.®

4 Drainage Facility Design
4.1 General Concept

The intent of the drainage concept presented in this Final Drainage Report is to maintain the existing
drainage patterns on the site Major and minor storm flows will continue to be safely conveyed
through the site and downstream.

The existing and proposed drainage hydrologic conditions are described in more detail below. Input
data and results for all calculations are included in the Appendix. Drainage maps for the hydrology
are also included in the Appendix.

4.2 Specific Details
4.2.1 Existing Hydrologic Conditions

Existing Off-Site Sub-Basin OS-EXA (0.39+ acres) represents the existing gravel drive north of the
site. This sub-basin slopes approximately 1% from southwest to northeast. The flows travel northerly
off of the drive then east towards N Ellicott Highway Design Point 1 (EX DP1) represents the total
flows arriving at the western edge of N. Ellicott Highway The runoff discharges for this design point
are Qs = 0.5 cfs and Qi = 1.2 cfs (existing flows) that travel south along the shallow depression
west of the highway.

Existing Sub-Basin EX-A1 (2.64+ acres) represents the entirety of the existing site. This sub-basin
slopes approximately 1% from northwest to southeast. The majority of the site is pasture / Meadow
with a gravel parking area and drive along the north side of the site. There is an existing building of
approximately 3,700 sf. in the east central portion of the site. The flows leaving the east side of the
site towards N Ellicott Highway travel south and flows leaving the south of the site travel east along
the adjacent property's driveway and both join at the southeast corner of the site and continue south
off of the south property line onto the adjacent lot.

Design Point 3 (EX DP3) represents the total flows leaving the property and traveling south in the
shallow roadside depression along the west edge of N. Ellicott Highway. The runoff discharges for
this design point are Qs = 1.6 cfs and Qo = 5.8 cfs (existing flows).

The Existing Drainage Map depicts the existing topographic mapping, drainage basin delineations,
drainage patterns, existing drives, drainage facilities, and runoff quantities with a data table including
drainage areas and flow rates.

CS DCM Vol 1
CS DCM Vol 2
WSS
DCM
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4.2.2 Proposed Hydrologic Conditions

Off-Site Sub-Basin OS-PPA (0.39+ acres) represents the existing gravel drive north of the site that
will be paved with asphalt as part of this development. This sub-basin slopes approximately 1% from
southwest to northeast. The runoff discharges for this sub-basin are Qs = 0.8 cfs and Qi = 1.7 cfs
(proposed flows) that travel south along the shallow depression west of the highway. This sub-basin
contains the existing gravel drive to be paved and the necessary minor grading required. The paved
portion can not feasibly drained to a water quality facility and is therefor excluded from WQ
Treatment per ECM 1.7.1.C.1.

Proposed Sub-Basin A1 (DP1) (0.34% acres) represents the north portion of the site containing
landscape, paved and parking. This sub-basin slopes approximately 1% from west to east. The flows
exit the site to the east into N Ellicott Highway then continue south joining with the other on-site flows
at Design Point 3 (DP3). Proposed runoff discharges for this sub-basin are Qs = 0.8 cfs and Qo =
1.9 cfs. This sub-basin can not be reasonably directed to the water quality facility or have treatment
provided, therefor it is excluded from WQ Treatment per ECM 1.7.1.C.1 for the paved areas and by
Runoff Reduction for the regraded pervious areas.

Design Point 1 (PP DP1) represents the total flows arriving at the western edge of N. Ellicott
Highway east of the site. The runoff discharges for this design point are Qs = 0.8 cfs and Q1o = 1.7
cfs (proposed flows) that travel south along the shallow depression west of the highway.

Proposed Sub-Basin A2 (0.05+ acres) represents the west portion of the site containing only pasture
/ meadow. Flows from the west edge of the site will leave the property and south along the property
line in the natural drainage path before turning east and traveling along the adjacent property's
driveway where it joins with the other on-site flows at Design Point 3 (DP3). Proposed runoff
discharges for this sub-basin are Qs = 0.1 cfs and Q100 = 0.1 cfs (proposed flows). This sub-basin
consist of only regraded pervious areas and WQ Treatment is provided by Runoff Reduction.

Proposed Sub-Basin A3 (1.29% acres) represents the majority of the proposed area of the site
containing landscape, paved parking, the proposed building and the proposed Full Spectrum
Extended Detention Basin (FS-EDB). This sub-basin slopes approximately 1% from northwest to
southeast. All flows from this sub-basin are directed to the FS-EDB where it is treated and detained
before being piped in a proposed private 8" HDPE storm drain to the southeast corner of the site
where it joins with the other on-site flows at Design Point 3 (DP3). Proposed runoff discharges for
this sub-basin (DP2 / Pond In) are Qs = 2.2 cfs and Q1o = 4.9 cfs.

Full Spectrum Extended Detention Basin (Design Point 2/DP2) (1.29 + acres) is the proposed
private Full Spectrum Extended Detention Basin for sub-basin A3. Despite the impervious tributary
area being less than 1 acre, an Extended Detention Basin was chosen as the type of facility to
provide water quality and detention due to the site's flat nature and lack of a discharge point
sufficient in elevation to provide for an understain. The runoff accepted by this pond enters via sheet
flow from the parking area and a shallow swale from the northeast. The tributary area of the swale is
less than 1 acre and no receiving forebay and associated trickle channel is necessary. Flows from
the north half of the building enter the FS-EDB through a roof drain pipe to a riprap pad for
concentrated inflow. Emergency overflow flows will be across a spillway along the east side of the
pond. This pond accepts storm discharges of Qs = 2.2 cfs and Q100 = 4.9 cfs (developed flows) with
a discharge rate of Qs = 0.0 cfs and Q100 = 0.6 cfs draining into the proposed private 8" HDPE. A
deviation shall be requested for an outfall pipe less than 18” due to the shallow grade and lack of
pipe cover downstream. This flow existing the pond join with the other on-site flows at Design Point
3 (DP3).

Proposed Sub-Basin A4 (0.95+ acres) represents the majority of the existing developed area of the
site containing landscape, gravel parking, the existing building and pasture/meadow. This sub-basin
slopes approximately 1% from northwest to southeast. All flows from this sub-basin drain to the
southeast corner of the site where it joins with the other on-site flows at Design Point 3 (DP3).
Proposed runoff discharges for this sub-basin are Qs = 0.5 cfs and Q1 = 2.0 cfs. The majority of this
sub-basin is undisturbed by this project and only minimal regrading is proposed. The regraded
pervious areas receive WQ Treatment by Runoff Reduction.
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Design Point 3 (DP3) represents the total flows leaving the property in the developed conditions and
the runoff discharges for this design point are Qs = 1.7 cfs and Qi = 5.2 cfs (developed flows).
These developed flows are a change from the existing condition by discharges of Qs= 0.1 cfs (6%)
and a negative Q1o = 0.6 cfs (-10%) .

4.3 Erosion Control

During future construction, control measures (CM's) for erosion control will be employed based on
the previously referenced City of Colorado Springs Drainage Criteria Manual Volume 2 and the
Erosion Control Plan for the site. During Construction, silt fencing, sediment control logs, vehicle
tracking control, concrete washout area will be in place to minimize erosion from the site. Silt
Fencing will be placed along the west, south and east portions of the disturbed areas. This will
inhibit suspended sediment from leaving the site during construction. Silt fencing is to remain in
place until the proposed berms are stabilized and vegetation is reestablished in the other disturbed
areas which are to be reseeded. Vehicle tracking control will be placed at the construction access
point in the existing driveway connecting to the N Ellicott Highway. CM's will be utilized as deemed
necessary by the contractor, engineer, owner, or County inspector and are not limited to the
measures described above.

4.4 Water Quality Enhancement Best Management Practices

The Full Spectrum Extended Detention Basin described above will provide storage for the Water
Quality Capture Volume (WQCV) for the site. A Grading and Erosion Control Plan for the
construction of the site has been prepared in accordance with the provisions of the DCM. Placement
of construction stormwater CM's will as required by the plan will limit soil erosion and deposition by
stormwater flowing over the site.

The El Paso County Engineering Criteria Manual (Appendix |, Section 1.7.2 ) requires the
consideration of a “Four Step Process for receiving water protection that focuses on reducing runoff
volumes, treating the water quality capture volume (WQCV), stabilizing drainageways, and
implementing long term source controls”. The Four Step Process is incorporated in this project and
the elements are discussed below.

1) Step 1: Employ Runoff Reduction Practices: Runoff Reduction Practices are employed in this
project. Impervious surfaces have been reduced as much as practically possible. Minimized Directly
Connected Impervious Areas (MDCIA) is employed on the project because runoff passes through
the open space meadow areas east and south of the existing building before leaving the site.

2) Step 2: Stabilize Drainageways: All drainage paths on the site are stabilized with pavement or
appropriate landscape treatment. The water quality ponds are intended to intercept flows from
developed areas. Additionally, the pond outflow points will have rip rap protection.

3) Step 3: Provide Water Quality Capture Volume (WQCV): Water Quality is provided for the majority
of this site via the proposed Full Spectrum Extended Detention Basin as described above. Areas
unable to be drained to the pond that undergo disturbance are self treating or excluded from
treatment as detailed in Section 4.2.2 above.

4) Step 4: Consider Need for Industrial and Commercial BMPs: The site contains no storage of
potentially harmful substances or use of potentially harmful substances. No Site Specific or Other
Source Control CM's are required.
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5 Opinion of Probable Cost for Drainage Facilities

The following cost opinion is for the construction of the required private storm water appurtenances
which are non reimbursable. There are no public storm water facilities required.

Opinion of Costs — On-Site Private Storm Water Facilities — Non Reimbursable

+  Outlet Structure = $10,000
+ 274 LF 8" HDPE Drain Pipe @ $18/LF =% 4,932
« 1 HDPE Flared End-section @ $108/EA =$ 108
+ 3.7 tons of VL Riprap @ $104/Ton =% 385

Total = $15,425

6 Drainage and Bridge Fees

The RMCC Ellicott Subdivision Filing No. 1 site is located in the Hook and Line Ranch Drainage
Basin (CHBS1800) of the Black Squirl Creek Major Drainage Basin (BS). The Hook and Line Ranch
Drainage Basin is an unstudied basin. Fees associated with this basin are Drainage Fees of $0 per
impervious acre and Bridge Fees of $0 per impervious acre. No drainage or bridge fees are due.

7 Conclusion

This Final Drainage Report presents existing and proposed drainage conditions for the proposed
RMCC Ellicott Subdivision Filing No. 1 project. The development will have negligible and
inconsequential effects on the existing site drainage and drainage conditions downstream. The
proposed project will not, with respect to stormwater runoff, negatively impact the adjacent properties
and downstream properties.
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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


http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
https://offices.sc.egov.usda.gov/locator/app?agency=nrcs
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951

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.



Contents

Preface...... ..o oo a e aa e e 2
How Soil Surveys Are Made...............ccooooiiiiiiiiee e 5
SOOI IMAP.....eeeeeeeeieeee e e aaaa s 8
Lo T 1Y =T o U PSP PPPPPPRRR 9
=Y 0 =Y o o PP PPPRRRR 10
Map UNit LEGENG...... .o e e e e e e e e e e e e e e e e e e eeeeaanranes 1"
Map Unit DESCIIPIONS.......cciiiiiiieieire e 1"
El Paso County Area, Colorado............cooeciuiiiiiiiiiie e 13
28—Ellicott loamy coarse sand, 0 to 5 percent slopes........cccccceeveeiiieneeen.. 13
78—Sampson loam, 0 to 3 percent sIOpes..........ccccvvvieeeeeeeeeeiieeeciiieee, 14
REFEIENCES.......oo oot e e e e e annaeee s 16



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 soll
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 soll
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
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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.



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 INFORMATION

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 19, Aug 31, 2021

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

Date(s) aerial images were photographed: Sep 11, 2018—Oct
20, 2018

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.

10
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
28 Ellicott loamy coarse sand, 0 to 2.2 80.4%
5 percent slopes
78 Sampson loam, 0 to 3 percent 0.5 19.6%
slopes
Totals for Area of Interest 2.8 100.0%

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
maijor 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.

12
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El Paso County Area, Colorado

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: 97 percent
Minor components: 3 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 - 0to 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
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: FrequentNone
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 4.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7w
Hydrologic Soil Group: A
Ecological site: R069XY031CO - Sandy Bottomland LRU's A and B
Other vegetative classification: SANDY BOTTOMLAND (069AY031CO)
Hydric soil rating: No

Minor Components

Fluvaquentic haplaquoll
Percent of map unit: 1 percent
Landform: Swales
Hydric soil rating: Yes

13
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Other soils
Percent of map unit: 1 percent
Hydric soil rating: No

Pleasant
Percent of map unit: 1 percent
Landform: Depressions
Hydric soil rating: Yes

78—Sampson loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 369s
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: 135 to 155 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Sampson and similar soils: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Sampson

Setting
Landform: Depressions, alluvial fans, terraces
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Typical profile
A -0to 15inches: loam
Bt - 15 to 34 inches: clay loam
Bk - 34 to 60 inches: sandy clay loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
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 content: 15 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: High (about 9.2 inches)

14
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Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 3c
Hydrologic Soil Group: B
Ecological site: R049XB202CO - Loamy Foothill
Hydric soil rating: No

Minor Components

Other soils
Percent of map unit: 4 percent
Hydric soil rating: No

Pleasant
Percent of map unit: 1 percent
Landform: Depressions
Hydric soil rating: Yes

15
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22 SOIL SURVEY

Woodland wildlife, such as mule deer and wild turkey,
is attracted to this soil because of its potential to produce
ponderosa pine, Gambel oak, and various grasses and
shrubs. Water developments, such as guzzlers, would
enhance populations of wild turkey as well as other kinds
of wildlife. Where wildlife and livestock share the same
range, proper grazing management is needed to prevent
overuse and to reduce competition. Livestock watering
facilities would also benefit wildlife on this soil.

This soil has good potential for use as homesites. The
main limitation is the moderate shrink-swell potential in
the subsoil and frost action potential. Special road design
is necessary on this soil to overcome these limitations.
Slope is also a limitation. Special planning is needed on
this soil to minimize site disturbance and tree and
seedling damage. During seasons of low precipitation, fire
may become a hazard to homesites on this soil. The
hazard can be minimized by installing firebreaks and
reducing the amount of potential fuel on the forest floor.
Capability subclass VIe.

27—Elbeth-Pring complex, 5 to 30 percent slopes.
These moderately sloping to steep soils are on upland side
slopes and ridges. Elevation ranges from 7,200 to 7,400
feet. The average annual precipitation is about 18 inches,
the average annual air temperature is about 43 degrees
F, and the average frost-free period is about 120 days.

The Elbeth soil makes up about 60 percent of the com-
plex, the Pring about 20 percent, and other soils about 20
percent. The Elbeth soil has slopes of 5 to 15 percent, and
the Pring soil has slopes of 5 to 30 percent.

Included with these soils in mapping are areas of
Peyton-Pring complex, 8 to 15 percent slopes, Kettle-Rock
outcrop complex, and ridges that are covered with gravel
and cobbles.

The Elbeth soil is deep and well drained. It formed in
material transported from arkose deposits. Typically, the
surface layer is very dark grayish brown sandy loam
about 3 inches thick. The subsurface layer is light gray
loamy sand about 20 inches thick. The subsoil is brown
sandy clay loam about 45 inches thick. The substratum is
light brown sandy clay loam.

Permeability of the Elbeth soil is moderate. Effective
rooting depth is 60 inches or more. Available water
capacity is high. Surface runoff is medium to rapid, and
the hazard of erosion is moderate to high. Deep gullies
occur throughout areas of this soil. Some soil slippage oc-
curs on some of the steeper slopes.

The Pring soil is deep and well drained. It formed in
arkosic sediment. Typically, the surface layer is dark
grayish brown coarse sandy loam about 4 inches thick.
The next layer is dark grayish brown coarse sandy loam
about 10 inches thick. The underlying material is pale
brown gravelly sandy loam to a depth of 60 inches.

Permeability of the Pring soil is rapid. Effective root-
ing depth is 60 inches or more. Available water capacity
is moderate. Surface runoff is medium, and the hazard of
erosion is moderate.

The soils in this complex are used for woodland, recrea-
tion, livestock grazing, and homesites.

The Elbeth soil is suited to the production of ponderosa
pine. It is capable of producing about 2,240 cubic feet, or
4,900 board feet (International rule), of merchantable
timber per acre from a fully stocked, even-aged stand of
80-year-old trees. Conventional methods can be used for
harvesting, but operations may be restricted during wet
periods. Reforestation, after harvesting, must be carefully
managed to reduce competition of undesirable understory
plants.

The Pring soil is suited to the production of native
vegetation suitable for grazing by cattle and sheep. Ran-
geland vegetation is mainly mountain muhly, little
bluestem, needleandthread, Parry oatgrass, and junegrass.

Deferment of grazing in spring promotes plant vigor
and reproduction of the cool-season bunchgrasses. Fenc-
ing and proper location of livestock watering facilities
may be needed to obtain proper distribution of grazing.
Locating salt blocks in areas not generally grazed in-
creases the use of the available forage.

Woodland wildlife such as mule deer and wild turkey is
attracted to the Elbeth soil because of its potential to
produce ponderosa pine, Gambel oak, and various grasses
and shrubs. Water developments, such as guzzlers, would
enhance populations of wild turkey as well as other kinds
of wildlife. Where wildlife and livestock share the same
range, proper grazing management is needed to prevent
overuse and to reduce competition. Livestock watering
facilities would also benefit wildlife on this soil.

The Pring soil is suited to wildlife habitat. It is best
suited to habitat for openland and rangeland wildlife.
Rangeland wildlife, such as pronghorn antelope, can be
encouraged by developing livestock watering facilities,
properly managing livestock grazing, and reseeding range
where needed.

The main limitations of this complex for construction
are the moderate shrink-swell potential in the subsoil of
the Elbeth soil and the steep slopes of both soils. Special
site or building designs for dwellings and roads are
required to offset these limitations. Special practices must
be used to minimize surface runoff and keep soil erosion
to a minimum. Capability subclass Vle.

28—Ellicott loamy coarse sand, 0 to 5 percent slopes.
This deep, somewhat excessively drained soil is on ter-
races and flood plains (fig. 1). The average annual
precipitation is about 14 inches, the average annual air
temperature is about 48 degrees F, and the average frost-
free period is about 135 days.

Typically, the surface layer is grayish brown loamy
coarse sand about 4 inches thick. The underlying material
to a depth of 60 inches is light brownish gray coarse sand
stratified with layers of loamy sand, loamy coarse sand,
and coarse sandy loam.

Included with this soil in mapping are small areas of
Ustic Torrifluvents, loamy; Fluvaquentic Haploquolls,
nearly level; Blakeland loamy sand, 1 to 9 percent slopes;
Blendon sandy loam; and Truckton sandy loam, 0 to 3 per-
cent slopes.
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Permeability of this Ellicott soil is rapid. Effective
rooting depth is 60 inches or more. Available water
capacity is low. Surface runoff is slow, the hazard of ero-
sion is high, and the hazard of soil blowing is moderate.

Almost all areas of this soil are used as rangeland.

The rangeland vegetation on this soil is mainly
switchgrass, needleandthread, sand bluestem, and prairie
sand reedgrass.

Seeding is a good practice if the range is in poor condi-
tion. Seeding of the native grasses is desirable. Yellow or
white sweetclover may be added to the seeding mixture
to provide a source of nitrogen for the grasses. Too much
clover can create a danger of bloat by grazing animals.
This soil is subject to flooding and should be managed to
keep a heavy cover of grass to protect the soil. Fencing is
a necessary practice in range management. Brush control
and grazing management may help to improve deteri-
orated range.

Windbreaks and environmental plantings are fairly well
suited to this soil. Blowing sand and low available water
capacity are the principal limitations for the establish-
ment of trees and shrubs. The soil is so loose that trees
need to be planted in shallow furrows and plant cover
needs to be maintained between the rows. Supplemental
irrigation may be needed to insure survival of trees.
Trees that are best suited and have good survival are
Rocky Mountain juniper, eastern redcedar, ponderosa
pine, and Siberian elm. Shrubs that are best suited to
skunkbush sumag, lilac, and Siberian peashrub.

Rangeland wildlife, such as antelope, cottontail, coyote,
and scaled quail, is best adapted to life on this droughty
soil. Forage production is typically low, and proper
livestock grazing management is needed if wildlife and
livestock share the range. Livestock watering develop-
ments are also important and are used by various wildlife
species.

The main limitation of this soil for construction is the
hazard of flooding. All construction on this soil should be
kept off the flood plain as much as possible. Capability
subclass VIw.

29—Fluvaquentic Haplaquolls, nearly level. These
deep, poorly drained soils are in marshes, in swales, and
on creek bottoms. The average annual precipitation is
about 14 inches, and the average annual air temperature
is about 47 degrees F.

Included with these soils in mapping are small areas of
Ustic Torrifluvents, loamy; Blakeland loamy sand, 1 to 9
percent slopes; Columbine gravelly sandy loam, 0 to 3
percent slopes; and Ellicott loamy coarse sand, 0 to 5 per-
cent slopes.

These soils are stratified. Typically, the surface layer is
light gray to very dark gray loamy fine sand to gravelly
loam 2 to 6 inches thick. The underlying material, 48 to 58
inches thick, is very pale brown to gray, stratified heavy
sandy clay loam to sand and gravel. The lower part of
some of the soils, at depths ranging from 18 to 48 inches,
ranges from light blueish gray to greenish gray. The
water table is usually at a depth of less than 48 inches,
and it is on the surface during part of the year.

Permeability of these soils is moderate. Effective root-
ing depth is limited by the water table. Available water
capacity is moderate. Surface runoff is slow, and the
hazard of erosion is slight. At times overflow deposits a
damaging amount of silt and sand in the lower lying
areas.

These soils are in meadow. They are used for native
hay or for grazing.

These soils are well suited to the production of native
vegetation suitable for grazing. The vegetation is mainly
switchgrass, indiangrass, sedges, rushes, prairie
cordgrass, western wheatgrass, and bluegrass. Cattails
and bulrushes commonly grow in the swampy areas.

Management of distribution of livestock and stocking
rates is necessary on these soils to avoid abuse of the
range. In large areas, fences should be used to control
grazing.

Wetland wildlife can be attracted to these soils and the
wetland habitat enhanced by several means. Shallow
water developments can be created by digging or by
blasting potholes to create open-water areas. Fencing to
control livestock use is beneficial, and it allows wetland
plants such as cattails, reed canarygrass, and rushes to
grow. Control of unplanned burning and prevention of
drainage that would remove water from the wetlands are
also good practices. These shallow marsh areas are often
especially important for winter cover if natural vegeta-
tion is allowed to grow.

These soils are severely limited for use as homesites.
The main limitations are a high water table and a hazard
of periodic flooding. Community sewerage systems are
needed because the high water table prevents septic tank
absorption fields from functioning properly. Roads must
also be designed to prevent frost-heave damage. Capabili-
ty subclass Vw.

30—Fort Collins loam, 0 to 3 percent slopes. This
deep, well drained soil formed in medium textured alluvi-
um on uplands. Elevation ranges from 5,200 to 6,500 feet.
The average annual precipitation ranges from about 13
inches at the lower elevations to about 15 inches at the
higher elevations; the average annual temperature is
about 49 degrees F'; and the average frost-free period is
about 145 days.

Typically, the surface layer is brown loam about 6
inches thick. The subsoil is brown clay loam about 15
inches thick. The substratum is pale brown loam.

Included with this soil in mapping are small areas of
Stoneham sandy loam, 3 to 8 percent slopes; Keith silt
loam, 0 to 3 percent slopes; Olney sandy loam, 0 to 3 per-
cent slopes; Bresser sandy loam, 0 to 3 percent slopes;
and Wiley silt loam, 1 to 3 percent slopes.

Permeability of this Fort Collins soil is moderate. Ef-
fective rooting depth is 60 inches or more. Available
water capacity is high. Surface runoff is medium, and the
hazard of erosion is moderate.

This soil is used as rangeland and for dryland farming.
Wheat and feed grains such as millet are the crops com-
monly grown. Crop residue management, minimum tillage,
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ble water capacity can influence seedling survival
Seedling mortality is severe on the Rizozo soil because of
low available water capacity.

These soils are suited to habitat for wildlife such as' an-
telope, mule deer, and wild turkey. The combination of ju-
niper and pinyon on these soils makes them attractive to
wild turkey, but a shortage of surface water may limit
turkey populations. This limitation can be overcome by
constructing watering facilities, such as guzzlers.

The main limitations of the Rizozo soil for construction
are shallow depth to bedrock, a stony surface, and steep
slopes. The main limitation of the Neville soil is its
limited ability to support a load and shrink-swell poten-
tial. Buildings and roads must be designed to overcome
these limitations. Access roads should have adequate cut-
slope grade and be provided with drains to control sur-
face runoff. Capability subclass VIIe.

77—Rock outcrop-Coldcreek-Tolman complex, 9 to 90
percent slopes. This strongly sloping to extremely steep
complex is on mountains. The average annual precipita-
tion is about 20 inches, and the average annual air tem-
perature is about 42 degrees F.

Rock outecrop makes up about 30 percent of the com-
plex, the Coldereek soil about 30 percent, the Tolman soil
about 20 percent, and other soils about 20 percent.

Included with this complex in mapping are areas of Ku-
tler-Broadmoor-Rock outerop complex, 25 to 90 percent
slopes; Fortwingate-Rock outcrop complex, 15 to 60 per-
cent slopes; and Nederland cobbly sandy loam, 9 to 25
percent slopes. Areas of talus occur below some areas of
Rock outerop.

Rock outerop occurs throughout the complex. It is most
commonly on the upper part of the slopes. Runoff is
rapid.

The Coldcreek soil is deep and well drained. It formed
in mixed, acid igneous material. Typically, the surface
layer is dark gray cobbly loam about 6 inches thick. The
subsurface layer is light gray extremely cobbly sandy
loam that is mixed with a lesser amount of brown clay
loam and is about 25 inches thick. The subsoil is brown
extremely cobbly clay loam that has coatings of light gray
and is about 12 inches thick. Hard fractured bedrock is at
a depth of about 43 inches.

Permeability of the Coldcreek soil is moderate. Effec-
tive rooting depth is 40 inches or more. Available water
capacity is moderate. Surface runoff is medium, and the
hazard of erosion is moderate.

The Tolman soil is shallow and well drained. It formed
in medium textured residuum derived from acid igneous
rock. Typically, the surface layer is dark grayish brown
gravelly sandy loam about 4 inches thick. The subsoil is
brown very cobbly sandy clay loam about 9 inches thick.
Hard igneous bedrock is at a depth of 13 inches.

Permeability of the Tolman soil is moderate. Effective
rooting depth is 10 to 20 inches. Available water capacity
is low. Surface runoff is medium, and the hazard of ero-
sion is moderate.

The Coldcreek soil is used mainly for woodland, recrea-
tion, and wildlife habitat and as a source of gravel. The
Tolman soil is used mainly as rangeland and for wildlife
habitat.

The Coldcreek soil is suited to the production of
Douglas-fir. It is capable of producing about 690 cubic
feet, or 1,000 board feet (International rule), of
merchantable timber per acre from a fully stocked, even-
aged stand of 80-year-old trees. The main limitations for
its use for timber production are slope, hazard of erosion,
and the presence of stones on the surface. The stones can
hinder felling, yarding, and other operations involving the
use of equipment. Practices must be used to minimize
erosion when harvesting timber.

The Tolman soil is suited to vegetation suitable for
grazing and to the production of some firewood. Range-
land vegetation is mainly mountain muhly, big bluestem,
little bluestem, side-oats grama, and western wheatgrass.
The common shrubs and trees are mountainmahogany,
skunkbush sumae, and Rocky Mountain juniper. There are
lesser amounts of ponderosa pine.

Proper range management is necessary on the Tolman
soil. Properly locating livestock watering facilities helps
to control grazing. Deferment of grazing helps to main-
tain vigor and production of plants.

The Coldcreek soil is suited to habitat suitable for
woodland wildlife, especially mule deer, wild turkey, and
blue grouse. To encourage wild turkey in areas where
there is little or no water, wildlife watering facilities, such
as guzzlers, can be developed. Because of the steep
slopes, livestock grazing should be discouraged, which
would benefit the wildlife that use these areas.

Rangeland wildlife, such as antelope, cottontail, coyote,
and scaled quail, is best adapted for life on the Tolman
soil. Forage production is typically low, and proper
livestock grazing management is necessary if wildlife and
livestock share the range. Livestock watering develop-
ments are needed, and they are used by various wildlife
species.

The main limitations of the soils of this complex for
urban use or homesite development are rock outcrops,
stones, depth to bedrock, especially on the Tolman soil,
and steep slope. Homesites should be located in places
where these limitations are the least severe. Special
designs for buildings and roads are required to overcome
these limitations. Capability subclass VIIe.

78—Sampson loam, 0 to 3 percent slopes. This deep,
well drained soil formed in alluvium derived from sedi-
mentary rock on terraces and alluvial fans and in small
closed basins. Elevation ranges from about 5,500 to 6,500
feet. The average annual precipitation is about 14 inches,
the average annual air temperature is about 48 degrees
F, and the average frost-free period is about 145 days.

Typically, the surface layer is dark grayish brown loam
about 6 inches thick. The subsoil, about 44 inches thick, is
dark brown to brown clay loam that grades to light
brownish gray sandy clay loam in the lower part. The
substratum is light brownish gray sandy clay loam to a
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depth of 60 inches. The lower part of the subsoil and the
substratum have visible soft masses of lime.

Included with this soil in mapping are small areas of
Bresser sandy loam, 0 to 3 percent slopes; Nunn clay
loam, 0 to 8 percent slopes; and Olney sandy loam, 0 to 3
percent slopes. Also included are areas of Vona sandy
loam, 1 to 3 percent slopes, and Ustic Torrifluvents,
loamy.

Permeability of this Sampson soil is moderate. Effec-
tive rooting depth is 60 inches or more. Available water
capacity is high. Surface runoff is slow, and the hazard of
erosion is slight.

About one-third of the acreage of this soil is used for
irrigated corn and alfalfa and for dryfarmed wheat. The
slow surface runoff and slight hazard of erosion reduce
the need for use of intensive conservation practices. Most
of the remaining acreage is used as rangeland.

This soil is well suited to the production of native
vegetation suitable for grazing. Native vegetation is
mainly blue grama, western wheatgrass, side-oats grama,
sand dropseed, and galleta. Needleandthread, big
bluestem, and native bluegrasses are also present where
this soil occurs in the northern part of the survey area.

Fencing and properly locating livestock watering facili-
ties help to control grazing. Deferment of grazing may be
necessary to maintain a needed balance between livestock
demands and forage production. In areas where the plant
cover has been depleted, pitting can be used to help the
native vegetation recover. Chemical control may be
needed in disturbed areas where dense stands of
pricklypear occur. Ample amounts of litter and forage
should be left on the soil because of the high hazard of
soil blowing.

Windbreaks and environmental plantings generally are
well suited to this soil. Summer fallow a year prior to
planting and continued cultivation for weed control are
needed to insure the establishment and survival of
plantings. Trees that are best suited and have good sur-
vival are Rocky Mountain juniper, eastern redcedar, pon-
derosa pine, Siberian elm, Russian-olive, and hackberry.
Shrubs that are best suited are skunkbush sumac, lilac,
Siberian peashrub, and American plum.

This soil is best suited to habitat for openland and ran-
geland wildlife. In cropland areas, habitat favorable for
ring-necked pheasant, mourning dove, and many nongame
species can be developed by establishing areas for nesting
and escape cover. For pheasant, undisturbed nesting
cover is vital and should be provided for in plans for
habitat development. This is especially true in areas of in-
tensive farming. Rangeland wildlife, such as pronghorn
antelope, can be encouraged by developing livestock
watering facilities, properly managing livestock grazing,
and reseeding range where needed.

The main limitations of this soil for homesites or urban
use are limited ability to support a load, the shrink-swell
potential of the subsoil, and frost-action potential. Special
designs for buildings and roads and streets are necessary
to overcome these limitations. Capability subclasses Ve,
nonirrigated, and Ile, irrigated.

79—Satanta loam, 0 to 3 percent slopes. This deep,
well drained soil formed in loamy eolian material derived
from mixed sources on uplands. Elevation ranges from
5900 to 6,500 feet. The average annual precipitation is
about 15 inches, the average annual air temperature is
about 47 degrees F, and the average frost-free period is
about 145 days.

Typically, the surface layer is brown loam about 4
inches thick. The lower part of the subsoil has visible soft
masses of lime. The subsoil is brown clay loam about 35
inches thick. The substratum is pale brown silt loam to a
depth of 60 inches or more.

Included with this soil in mapping are small areas of
Ascalon sandy loam, 1 to 3 percent slopes; Bresser sandy
loam, 0 to 3 percent slopes; and Wiley silt loam, 1 to 3
percent slopes.

Permeability of this Satanta soil is moderate. Effective
rooting depth is 60 inches or more. Available water
capacity is high. Surface runoff is slow, and the hazard of
erosion is slight.

Most areas of this soil in the northeastern part of the
survey area are cultivated. Most areas in the
southwestern part are used as rangeland, for wildlife
habitat, and for military maneuvers.

Wheat, fallow, and feed grains are used in a flexible
cropping system because precipitation is insufficient for
annual cropping. Minimum tillage and crop residue
management usually are adequate to control erosion. This
soil is one of the best in the survey area.

This soil is well suited to native vegetation suitable for
grazing. The native vegetation is mainly western wheat-
grass, needlegrasses, side-oats grama, and blue grama. If
the range has deteriorated, blue grama, junegrass, and
native bluegrasses increase. Sleepygrass and annuals
replace these grasses if the range has seriously deteri-
orated.

Seeding is a good practice if the range is in poor condi-
tion. Seeding of the native vegetation is desirable, but the
range can also be seeded with tame species of grass such
as Nordan crested wheatgrass, Russian wildrye, pu-
bescent wheatgrass, or intermediate wheatgrass. Use of
deferred grazing and other good range management prac-
tices helps to maintain vigor and growth of plants. Fenc-
ing and properly locating livestock watering facilities help
to control grazing.

Windbreaks and environmental plantings generally are
well suited to this soil. Summer fallow a year prior to
planting and continued cultivation for weed control are
needed to insure the establishment and survival of
plantings. Trees that are best suited and have good sur-
vival are Rocky Mountain juniper, eastern redcedar, pon-
derosa pine, Siberian elm, Russian-olive, and hackberry.
Shrubs that are best suited are skunkbush sumae, lilac,
Siberian peashrub, and American plum.

This soil is best suited to habitat for openland and ran-
geland wildlife. In cropland areas, habitat favorable for
ring-necked pheasant, mourning dove, and many nongame
species can be developed by establishing areas for nesting
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Table 6-6. Runeoff Coefficients for Rational Method

(Source: UDFCD 2001)

Land Use or Surface Percent Runoff Coefficients
Characteristics Impervious 2-year 5-year 10-year 25-year 50-year 100-year
HSGAZB | HSG C&D | HSG A&B | HSG C&D | HSG A&B | HSGC&D | HSG A&B | HSG C&D | HSG A&B | HSG C&D | HSG A&B | HSG C&D

Business

Commercial Areas 95 0.79 0.80 0.81 0.82 0.83 0.84 0.85 0.87 0.87 0.88 0.88 0,89

Neighborhood Areas 70 0.45 0.49 0.49 0.53 0.53 0.57 0.58 0.62 0.60 0.65 0.62 0.68
Residential

1/8 Acre or less 65 0.41 0.45 0.45 0.49 0.49 0.54 0.54 0.59 0.57 0.62 0.59 0.65

1/4 Acre 40 0.23 0.28 0.30 0.35 0.36 0.42 0.42 0.50 0.46 0.54 0.50 0.58

1/3 Acre 30 0.18 0.22 0.25 0.30 0.32 0.38 0.39 0.47 0.43 0.52 0.47 0.57

1/2 Acre 25 0.15 0.20 0.22 0.28 0.30 0.36 0.37 0.46 0.41 0.51 0.46 0.56

1Acre 20 0.12 0.17 0.20 0.26 0.27 0.34 0.35 0.44 0.40 0.50 0.44 0.55
Industrial

Light Areas 80 0.57 0.60 0.59 0.63 0.63 0.66 0.66 0.70 0.68 0.72 0.70 0.74

Heavy Areas a0 0.71 0.73 "0.73 0.75 0.75 0.77 0.78 0.80 0.80 0.82 0.81 0.83
Parks and Cemeteries 7 0.05 0.09 0.12 0.19 0.20 0.29 0.30 0.40 0.34 0.46 0.39 0.52
Playgrounds 13 0.07 0.13 0.16 0.23 0.24 0.31 0.32 0.42 0.37 0.48 0.41 0.54
[Railroad Yard Areas 40 023 | 028 030 | 035 | 036 | 042 | 042 | 050 | 046 | 054 | 0.50 0.58
Undeveloped Areas

Historic Flow Analysis-- 2 R

Greenbelts, Agriculture 0.03 0.05 0.09 0.16 0.17 0.26 0.26 0.38 0.31 0.45 0.36 0.51

Pasture/Meadow 0 0.02 0.04 0.08 0.15 0.15 0.25 0.25 0.37 0.30 0.44 0.35 0.50

Forest 0 0.02 0.04 0.08 0.15 0.15 0.25 0.25 0.37 0.30 0.44 0.35 0.50

Exposed Rock 100 0.89 0.89 0.90 0.90 0.92 0.92 0.94 0.94 0.95 0.95 0.96 0.96

Offsite Flow Analysis (when 45

landuse is undefined) 0.26 0.31 0.32 0.37 0.38 0.44 0.44 0.51 0.48 0.55 0.51 0.59

treets

Paved 100 0.89 0.89 0.90 0.90 0.92 0.92 0.94 0.94 0.95 0.95 0.96 0.96

Gravel 80 0.57 0.60 0.59 0.63 0.63 0.66 0.66 0.70 0.68 0.72 0.70 0.74
Drive and Walks 100 0.89 0.89 0.90 0.90 0.92 0.92 0.94 0.94 0.95 0.95 0.96 0.96
Roofs 90 0.71 0.73 0.73 0.75 0.75 0.77 0.78 0.80 0.80 0.82 0.81 0.83
Lawns 0 0.02 0.04 0.08 0.15 0.15 0.25 0.25 0.37 0.30 0.44 0.35 0.50
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Figure 6-5. Colorado Springs Rainfall Intensity Duration Frequency
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IDF Equations
Ti00 =-2.52 In(D) + 12.735
Iso = -2.25 In(D) + 11.375
I5=-2.00 In(D) + 10.111
I ;o =-1.75 In(D) + 8.847
Is=-1.50 In(D) + 7.583
L=-1.19 In(D) + 6.035

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

6-52 City of Colorado Springs May 2014
Drainage Criteria Manual, Volume 1



Job No.: 61182 Date: 2/27/2024 11:21
Project: RMCC Calcs By: TJW
Checked By:
Time of Concentration (Modified from Standard Form SF-1)
Sub-Basin Data Overland Shallow Channel Channelized t; Check

Sub- Area % Lo So t; Lot Sot Vosc t Loc Soc Voc te L tean te

Basin (Acres) Cs C10o/CN | Imp. || (ft) (%) | (min) |[ (/) | (fUft) | (ft/s) | (min) || (f) | (f/ft) | (ft/s) | (min) || (min) | (min) || (min)
EX-A1 2.64 0.21 0.44| 20% 300 1% 27.8 280| 0.007 0.6 7.9 0/ 0.000 0.0 0.0 580 N/Al[ 35.7
A1 0.34 0.49 0.65| 50% 28 7% 3.1 0/ 0.000 0.0 0.0 309 0.010 2.0 2.6 337 N/A 5.7
A2 0.18 0.08 0.35 0% 64 2% 12.0 0 0.000 0.0 0.0 0/ 0.000 0.0 0.0 64 N/A 12.0
A3 1.17 0.55 0.69| 59% 156 1% 12.7 92| 0.016 0.9 1.7 0/ 0.000 0.0 0.0 248 N/A 14.4
A4 0.95 0.20 0.43| 15% 270 1% 23.6 0/ 0.000 0.0 0.0 0/ 0.000 0.0 0.0 270 N/All 23.6

Z:\61182\Documents\Drainage\Calcs\Hydrology\61182-Runoff Spreadsheet-REV.xIsm

Form SF-1

Page 1




Job No.: 61182 Date: 2/27/2024 11:21
Project: RMCC Calcs By: TJW
Design Storm: 5-Year Storm (20% Probability) Checked By:
Jurisdiction: DCM
Sub-Basin and Combined Flows (Modified from Standard Form SF-2)
Direct Runoff Combined Runoff Streetflow Pipe Flow Travel Time
Sub- Area te CA 15 Q5 te CA 15 Q5 Slope | Length Q Q Slope | Mnngs Length| Dpje |Length| Vo t
DP Basin (Acres) C5 (min) (Acres) (in/hr) (cfs) (min) (Acres) (in/hr) (cfs) (%) (ft) (cfs) (cfs) (%) n (ft) (in) (ft) (ft/s) | (min)
EX-DP1 EX-A1 2.64 0.21 35.7 0.56 2.22 1.24]
DP1 A1 0.34 0.49 5.7 0.17 4.98 0.83
A2 0.18 0.08 12.0 0.01 3.86 0.05
DP2 A3 1.17 0.55 14.4 0.64 3.58 2.28
A4 0.95 0.20 23.6 0.19 2.84 0.53
DP3 1.47 0.25 23.6 0.37 2.84 1.0
DCM: 1=C1*In (tc) + C2
C1: 1.5
C1: 7.583
Z:\61182\Documents\Drainage\Calcs\Hydrology\61182-Runoff Spreadsheet-REV.xlsm
Form SF-2 (Minor) Page 2




Job No.: 61182 Date: 2/27/2024 11:21
Project: RMCC Calcs By: TJW
Design Storm: 100-Year Storm (1% Probability) Checked By:
Jurisdiction: DCM
Sub-Basin and Combined Flows (Modified from Standard Form SF-2)
Direct Runoff Combined Runoff Streetflow Pipe Flow Travel Time
Sub- Area te CA 1100 Q100 te CA 1100 Q100 Slope | Length Q Q Slope | Mnngs Length| Dpje |Length| Vo t
DP Basin (Acres) C100 (min) (Acres) (in/hr) (cfs) (min) (Acres) (in/hr) (cfs) (%) (ft) (cfs) (cfs) (%) n (ft) (in) (ft) (ft/s) | (min)
EX-DP1 EX-A1 2.64 0.44 35.7 1.17 3.73 4.35
DP1 A1 0.34 0.65 5.7 0.22 8.35 1.86)
A2 0.18 0.35 12.0 0.06 6.48 0.40
DP2 A3 1.17 0.69 14.4 0.81 6.02 4.86
A4 0.95 0.43 23.6 0.41 4.77 1.98
DP3 1.47 0.47 23.6 0.70 4.77 3.3
DCM: 1=C1*In (tc) + C2
C1: 2.52
C1: 12.735

Z:\61182\Documents\Drainage\Calcs\Hydrology\61182-Runoff Spreadsheet-REV.xlsm

Form SF-2 (Major)

Page 3




Sub-Basin Ex-A1 Runoff Calculations (EX DP1)

Job No.: 61182 Date: 2/27/2024 11:21
Project: RMCC Calcs by: TJW
Checked by:
Jurisdiction DCM Soil Type
Runoff Coefficient Surface Type Urbanization Non-Urban
Basin Land Use Characteristics
Area Runoff Coefficient %
Surface (SF) (Acres) C2 C5 Cc10 C25 C50 C100 Imperv.
Pasture/Meadow 87,714 2.01 0.02 0.08 0.15 0.25 0.3 0.35 0%
Gravel 21,106 0.48 0.57 0.59 0.63 0.66 0.68 0.7 80%
Roofs 3,733 0.09 0.71 0.73 0.75 0.78 0.8 0.81 90%
Paved 2,437 0.06 0.89 0.9 0.92 0.94 0.95 0.96 100%
Combined 114,990 2.64 0.16 0.21 0.27 0.36 0.40 0.44 19.7%
114990
Basin Travel Time
Shallow Channel Ground Cover Short Pasture/Lawns
Lmax.OverIand 300 ft Cv 7
L (ft) AZy (ft)  So (ft/ft) v (ft/s) t (min) tar (Min)
Total 580 5 - - - -
Initial Time 300 3 0.010 27.8 N/A DCM Eq. 6-8
Shallow Channel 280 2 0.007 0.6 7.9 - DCM Eq. 6-9
Channelized 0.000 0.0 0.0 - V-Ditch
t. 35.7 min.
Rainfall Intensity & Runoff
2-Yr o-Yr 10-Yr 25-Yr 90-Yr 100-Yr
Intensity (in/hr) 1.78 222 2.59 2.96 3.33 3.73
Runoff (cfs) 0.8 1.2 1.9 2.8 3.5 4.4
Release Rates (cfs/ac) - - - - -
Allowed Release (cfs) 0.8 1.2 1.9 2.8 3.5 4.4

Notes

Z:\61182\Documents\Drainage\Calcs\Hydrology\61182-Runoff Spreadsheet-REV.xIsm
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Sub-Basin A1 Runoff Calculations (DP1)

Job No.: 61182 Date: 2/27/2024 11:21
Project: RMCC Calcs by: TJW
Checked by:
Jurisdiction DCM Soil Type
Runoff Coefficient Surface Type Urbanization Non-Urban
Basin Land Use Characteristics
Area Runoff Coefficient %
Surface (SF) (Acres) C2 C5 Cc10 C25 C50 C100 Imperv.
Pasture/Meadow 7,480 0.17 0.02 0.08 0.15 0.25 0.3 0.35 0%
Gravel 0.57 0.59 0.63 0.66 0.68 0.7 80%
Roofs 0.71 0.73 0.75 0.78 0.8 0.81 90%
Paved 7,380 0.17 0.89 0.9 0.92 0.94 0.95 0.96 100%
Combined 14,860 0.34 0.45 0.49 0.53 0.59 0.62 0.65 49.7%
19860
Basin Travel Time
Shallow Channel Ground Cover Short Pasture/Lawns
Limax overtand 300 ft C, 7
L (ft) AZy (ft)  So (ft/ft) v (ft/s) t (min) tar (Min)
Total 337 5 - - - -
Initial Time 28 2 0.071 - 3.1 N/A DCM Eq. 6-8
Shallow Channel 0.000 0.0 0.0 - DCM Eq. 6-9
Channelized 309 3 0.010 2.0 2.6 - V-Ditch
t. 5.7 min.
Rainfall Intensity & Runoff
2-Yr o-Yr 10-Yr 25-Yr 90-Yr 100-Yr
Intensity (in/hr) 3.97 4.98 5.80 6.63 7.46 8.35
Runoff (cfs) 0.6 0.8 1.1 1.3 1.6 1.9
Release Rates (cfs/ac) - - -
Allowed Release (cfs) 0.6 0.8 1.1 1.3 1.6 1.9

Notes

Z:\61182\Documents\Drainage\Calcs\Hydrology\61182-Runoff Spreadsheet-REV.xIsm
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Sub-Basin A2 Runoff Calculations

Job No.: 61182 Date: 2/27/2024 11:21
Project: RMCC Calcs by: TJW
Checked by:
Jurisdiction DCM Soil Type B
Runoff Coefficient Surface Type Urbanization Non-Urban
Basin Land Use Characteristics

Area Runoff Coefficient %
Surface (SF) (Acres) C2 C5 Cc10 C25 C50 C100 Imperv.
Pasture/Meadow 7,672 0.18 0.02 0.08 0.15 0.25 0.3 0.35 0%
Gravel 0.57 0.59 0.63 0.66 0.68 0.7 80%
Roofs 0.71 0.73 0.75 0.78 0.8 0.81 90%
Paved 0.89 0.9 0.92 0.94 0.95 0.96 100%
Combined 7,672 0.18 0.02 0.08 0.15 0.25 0.30 0.35 0.0%

7672

Basin Travel Time

Shallow Channel Ground Cover Short Pasture/Lawns

Limax overtand 300 ft C, 7
L (ft) AZy (ft)  So (ft/ft) v (ft/s) t (min)  tag (mMin)
Total 64 1 - - - -
Initial Time 64 1 0.019 12.0 N/A DCM Eq. 6-8
Shallow Channel 0.000 0.0 0.0 - DCM Eq. 6-9
Channelized 0.000 0.0 0.0 - V-Ditch
t. 12.0 min.
Rainfall Intensity & Runoff
2-Yr o-Yr 10-Yr 25-Yr 90-Yr 100-Yr
Intensity (in/hr) 3.08 3.86 4.50 5.15 5.79 6.48
Runoff (cfs) 0.0 0.1 0.1 0.2 0.3 0.4
Release Rates (cfs/ac) - - - - -
Allowed Release (cfs) 0.0 0.1 0.1 0.2 0.3 0.4

Notes

Z:\61182\Documents\Drainage\Calcs\Hydrology\61182-Runoff Spreadsheet-REV.xIsm
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Sub-Basin A3 Runoff Calculations (DP2)

Job No.: 61182 Date: 2/27/2024 11:21
Project: RMCC Calcs by: TJW
Checked by:
Jurisdiction DCM Soil Type
Runoff Coefficient Surface Type Urbanization Non-Urban
Basin Land Use Characteristics
Area Runoff Coefficient %
Surface (SF) (Acres) C2 C5 Cc10 C25 C50 C100 Imperv.
Pasture/Meadow 19,908 0.46 0.02 0.08 0.15 0.25 0.3 0.35 0%
Gravel 0.57 0.59 0.63 0.66 0.68 0.7 80%
Roofs 10,000 0.23 0.71 0.73 0.75 0.78 0.8 0.81 90%
Paved 20,962 0.48 0.89 0.9 0.92 0.94 0.95 0.96 100%
Combined 50,870 1.17 0.51 0.55 0.59 0.64 0.67 0.69 58.9%
45870
Basin Travel Time
Shallow Channel Ground Cover Short Pasture/Lawns
Limax overtand 300 ft C, 7
L (ft) AZy (ft)  So (ft/ft) v (ft/s) t (min) tar (Min)
Total 248 3 - - - -
Initial Time 156 2 0.010 - 12.7 N/A DCM Eq. 6-8
Shallow Channel 92 2 0.016 0.9 1.7 - DCM Eq. 6-9
Channelized 0.000 0.0 0.0 - V-Ditch
t. 14.4 min.
Rainfall Intensity & Runoff
2-Yr o-Yr 10-Yr 25-Yr 90-Yr 100-Yr
Intensity (in/hr) 2.86 3.58 4.18 4.78 5.38 6.02
Runoff (cfs) 1.7 2.3 2.9 3.6 4.2 4.9
Release Rates (cfs/ac) -
Allowed Release (cfs) 1.7 2.3 2.9 3.6 4.2 4.9

Notes

Z:\61182\Documents\Drainage\Calcs\Hydrology\61182-Runoff Spreadsheet-REV.xIsm
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Sub-Basin A3 Runoff Calculations

Job No.: 61182 Date: 2/27/2024 11:21
Project: RMCC Calcs by: TJW
Checked by:
Jurisdiction DCM Soil Type B
Runoff Coefficient Surface Type Urbanization Non-Urban
Basin Land Use Characteristics

Area Runoff Coefficient %
Surface (SF) (Acres) C2 C5 Cc10 C25 C50 C100 Imperv.
Pasture/Meadow 34,906 0.80 0.02 0.08 0.15 0.25 0.3 0.35 0%
Gravel 0.57 0.59 0.63 0.66 0.68 0.7 80%
Roofs 3,733 0.09 0.71 0.73 0.75 0.78 0.8 0.81 90%
Paved 2,928 0.07 0.89 0.9 0.92 0.94 0.95 0.96 100%
Combined 41,567 0.95 0.14 0.20 0.26 0.35 0.39 0.43 15.1%

41587

Basin Travel Time

Shallow Channel Ground Cover Short Pasture/Lawns

Lmax.OverIand 300 ft Cv 7
L (ft) AZy (ft)  So (ft/ft) v (ft/s) t (min) tar (Min)
Total 270 4 - - - -
Initial Time 270 4 0.015 23.6 N/A DCM Eq. 6-8
Shallow Channel 0.000 0.0 0.0 - DCM Eq. 6-9
Channelized 0.000 0.0 0.0 - V-Ditch
t. 23.6 min.
Rainfall Intensity & Runoff
2-Yr o-Yr 10-Yr 25-Yr o0-Yr 100-YTr
Intensity (in/hr) 2.28 2.84 3.32 3.79 4.27 4.77
Runoff (cfs) 0.3 0.5 0.8 1.3 1.6 2.0
Release Rates (cfs/ac) - -
Allowed Release (cfs) 0.3 0.5 0.8 1.3 1.6 2.0

Notes

Z:\61182\Documents\Drainage\Calcs\Hydrology\61182-Runoff Spreadsheet-REV.xIsm
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Combined Sub-Basin Runoff Calculations
Includes Basins A1 A2 A4

Job No.: 61182 Date: 2/27/2024 11:21
Project: RMCC Calcs by: TJW
Checked by:
Jurisdiction DCM Soil Type
Runoff Coefficient Surface Type Urbanization Non-Urban
Basin Land Use Characteristics
Area Runoff Coefficient %
Surface (SF) (Acres) Cc2 C5 C10 C25 C50 C100 Imperv.
Pasture/Meadow 50,058 1.15 0.02 0.08 0.15 0.25 0.3 0.35 0%
Gravel - 0.00 0.57 0.59 0.63 0.66 0.68 0.7 80%
Roofs 3,733 0.09 0.71 0.73 0.75 0.78 0.8 0.81 90%
Paved 10,308 0.24 0.89 0.9 0.92 0.94 0.95 0.96 100%
Combined 64,099 1.47 0.20 0.25 0.31 0.39 0.43 0.47 21.3%
Basin Travel Time
Sub-basinor  Material Elev. Base or Sides
Channel Type Type L (ft) AZy (ft)  Q(cfs) Dia (ft) z:1 (ft/ft) v (ft/s) t (min)
Furthest Reach A4 - 270 4 - - - - 23.6
Channelized-1 2 10
Channelized-2
Channelized-3
Total 270 4
tc
(min) 23.6
Contributing Offsite Flows (Added to Runoff and Allowed Release, below.)
Contributing Basins/Areas Pond Outflow (DP2 Out)
Quinor 0 (cfs) - 5-year Storm
Quiajor 0.6 (cfs) - 100-year Storm
Rainfall Intensity & Runoff
T Z-Yr 5-YT T0-Yr 25-YT 50-Yr|  100-Yr
Intensity (in/hr)| 2.28 2.84 3.32 3.79 4.27 477
Site Runoff (cfs)|  0.67 1.05 1.51 2.19 2.72 3.34
OffSite Runoff (cfs)|| - 0.00 - - - 0.60
Release Rates (cfs/ac) - - - - - -
Allowed Release (cfs) - 1.0 - - - 3.9

Notes
Runoff from Offsite basins have been assumed constant, despite additional times of concentration.

Z:\61182\Documents\Drainage\Calcs\Hydrology\61182-Runoff Spreadsheet-REV.xIsm
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Final Drainage Report 11

10 Hydraulic Calculations

Extended Detention Basin Design Worksheet — UD-BMP Version 3.07
Extended Detention Basin Design Calculations — MHFD-Detention Version 4.02
Emergency Spillway Protection Design Calculations

Pond Outfall Pipe Rip Rap Calculations



Design Procedure Form: Extended Detention Basin (EDB)

UD-BMP (Version 3.07, March 2018)

Designer: TIW
Company: MVE, Inc.
Date: April 8, 2025
Project: RMCC
Location: Pond A3

Sheet 1 of 3

1. Basin Storage Volume
A) Effective Imperviousness of Tributary Area, |,
B) Tributary Area's Imperviousness Ratio (i =1,/ 100 )
C) Contributing Watershed Area

D) For Watersheds Outside of the Denver Region, Depth of Average
Runoff Producing Storm

E) Design Concept
(Select EURV when also designing for flood control)

o= 58.9 |%
i=| 0.589 |
Area = | 1.170 | ac
d =| 0.42 | in
Choose One

(O Water Quality Capture Volume (WQCV)
@ Excess Urban Runoff Volume (EURV)

F) Design Volume (WQCV) Based on 40-hour Drain Time VDES|GN=| | ac-ft
(Voesion = (1.0 * (0.91 **-1.19* #+ 0.78 *i) / 12 * Area )

G) For Watersheds Outside of the Denver Region, VbEsieN 0THER=| 0.022 | ac-ft
Water Quality Capture Volume (WQCV) Design Volume
(Mwacv otHer = (d6™"(Vpesien/0.43))

H) User Input of Water Quality Capture Volume (WQCV) Design Volume VDbESIGN USER™ | ac-ft
(Only if a different WQCV Design Volume is desired)

1) NRCS Hydrologic Soil Groups of Tributary Watershed
i) Percentage of Watershed consisting of Type A Soils HSG 5 = 100 %
ii) Percentage of Watershed consisting of Type B Soils HSG g = 0 %
ii) Percentage of Watershed consisting of Type C/D Soils HSG ¢p = 0 %

J) Excess Urban Runoff Volume (EURV) Design Volume
For HSG A: EURV, = 1.68 *i'*® EURVpesian =| 0.083 | ac-ft
For HSG B: EURVg = 1.36 *i"%®
For HSG C/D: EURVp = 1.20 * "%

K) User Input of Excess Urban Runoff Volume (EURV) Design Volume EURVpesian user= | ac-ft
(Only if a different EURV Design Volume is desired)

2. Basin Shape: Length to Width Ratio L:W =| 2.0 [: 1
(A basin length to width ratio of at least 2:1 will improve TSS reduction.)
3. Basin Side Slopes
A) Basin Maximum Side Slopes Z = 3.00 [ ft/ft

(Horizontal distance per unit vertical, 4:1 or flatter preferred)

DIFFICULT TO MAINTAIN, INCREASE WHERE POSSIBLE

4. Inlet

A) Describe means of providing energy dissipation at concentrated
inflow locations:

Flows enter the pond via sheet flow or a shallow swale. No concentrated inflows.

5. Forebay

A) Minimum Forebay Volume
(Vemn = 0% of the WQCV)

B) Actual Forebay Volume

C) Forebay Depth
(Df = 12 inch maximum)

D) Forebay Discharge
i) Undetained 100-year Peak Discharge

ii) Forebay Discharge Design Flow
(QF =0.02* Q100)

E) Forebay Discharge Design

F) Discharge Pipe Size (minimum 8-inches)

G) Rectangular Notch Width

UD-BMP_v3.07.xlsm, EDB

Vewn =| 0.000 | ac-ft ~ AFOREBAY MAY NOT BE
NECESSARY FOR THIS SIZE SITE
Ve =| 0.000 | ac-ft
D¢ =| 0.0 | in
Q1o =| 1.10 | cfs
Qr =| 0.02 [ cfs
Choose One

O Berm With Pipe

O Wall with Rect. Notch
O wall with V-Notch Weir

Flow too small for berm w/ pipe

Calculated Dp =|

|in

Calculated Wy =|

|in

4/8/2025, 11:35 AM




Design Procedure Form: Extended Detention Basin (EDB)

Designer: TIW
Company: MVE, Inc.
Date: April 8, 2025
Project: RMCC
Location: Pond A3

Sheet 2 of 3

B) Type of Screen (If specifying an alternative to the materials recommended
in the USDCM, indicate "other" and enter the ratio of the total open are to the
total screen are for the material specified.)

Other (Y/N):| N |

D) Total Water Quality Screen Area (based on screen type)

E) Depth of Design Volume (EURV or WQCV)
(Based on design concept chosen under 1E)

F) Height of Water Quality Screen (H+g)

G) Width of Water Quality Screen Opening (W gpening)
(Minimum of 12 inches is recommended)

Choose One
6. Trickle Channel
O Concrete
A) Type of Trickle Channel QO soft Bottom
F) Slope of Trickle Channel S =| [t / ft
. Micropool and Outlet Structure
A) Depth of Micropool (2.5-feet minimum) Dy = 2.5 | ft
B) Surface Area of Micropool (10 ft? minimum) Ay = 10 | sq ft
C) Outlet Type
Choose One
@ Orifice Plate
QO other (Describe):
D) Smallest Dimension of Orifice Opening Based on Hydrograph Routing
(Use UD-Detention) Doriice =| 0.15 linches
E) Total Outlet Area Ag =| 2.75 |square inches
. Initial Surcharge Volume
A) Depth of Initial Surcharge Volume Dis =| 4 | in
(Minimum recommended depth is 4 inches)
C) Initial Surcharge Provided Above Micropool VS=| 3.3 |cu ft
. Trash Rack
A) Water Quality Screen Open Area: A = Ay * 38.5*(e %%°P) A= 104 [square inches

S.S. Well Screen with 60% Open Area

Avctar =| 174 |sq. in.
H=| 1.67 |feet
Hre=| 48.04 | inches
W gpening =| 12.0

| inches VALUE LESS THAN RECOMMENDED MIN. WIDTH.

WIDTH HAS BEEN SET TO 12 INCHES.

UD-BMP_v3.07.xlsm, EDB
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Design Procedure Form: Extended Detention Basin (EDB)

Sheet 3 of 3
Designer: TIW
Company: MVE, Inc.
Date: April 8, 2025
Project: RMCC
Location: Pond A3
no concrete weir shown on plans,

10. Overflow Embankment sorry | missed this with the last review.

A) Describe embankment protection for 100-year and greater overtopping: Concrete weir with riprap protection.

B) Slope of Overflow Embankment Ze =| 3.00 [ ft/ft

(Horizontal distance per unit vertical, 4:1 or flatter preferred) DIFFICULT TO MAINTAIN, INCREASE WHERE POSSIBLE

Choose One

QO 1rrigated
@ Not Irrigated

11. Vegetation

12. Access
A) Describe Sediment Removal Procedures Pond has access from the parkling lot with no steep side slope.
Gravel maintenance access path provided from parking lot to outlet structure.
Notes:

UD-BMP_v3.07.xlsm, EDB 4/8/2025, 11:35 AM



Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
no concrete weir shown on plans, sorry I missed this with the last review. 


DETENTION BASIN STAGE-STORAGE TABLE BUILDER

MHFD-Detention, Version 4.02 (February 2020)
Project: RMCC
Basin ID: Pond A3

ZDNE{B)NEZ
(T
L?iﬁ;l: Eun'u':[ wocv_L o — \
= : y 18 \"‘1
<N / \h:}‘ﬁ,“:tf;" Depth Increment =|  0.20  [ft _
PERMANENT ORIFICES Optional Optional
PooL Example Zone Configuration (Retention Pond) Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (ft) (ft) (ft?) Area (ft?) (acre) (ft3) (ac-ft)
Watershed Information Top of Micropool - 0.00 - - - 10 0.000
Selected BMP Type = EDB Micropool=92.66 -- 0.54 -- -- -- 346 0.008 96 0.002
Watershed Area = 1.17 acres -- 0.74 -- - -- 1,109 0.025 242 0.006
Watershed Length = 250 ft -- 0.94 -- -- -- 2,056 0.047 558 0.013
Watershed Length to Centroid = 150 ft -- 1.14 -- - -- 3,130 0.072 1,077 0.025
Watershed Slope = 0.010 ft/ft -- 1.34 -- -- -- 4,369 0.100 1,827 0.042
Watershed Imperviousness =[ 58.90% |percent -- 1.54 -- -- -- 5,667 0.130 2,830 0.065
Percentage Hydrologic Soil Group A =[ 100.0% |percent -- 1.74 -- -- -- 7,264 0.167 4,123 0.095
Percentage Hydrologic Soil Group B = 0.0% percent -- 1.94 -- -- -- 9,096 0.209 5,759 0.132
Percentage Hydrologic Soil Groups C/D = 0.0% percent Spillway=94.7 -- 2.14 -- -- -- 11,146 0.256 7,783 0.179
Target WQCV Drain Time = 40.0 hours -- 2.34 -- -- - 13,395 0.308 10,238 0.235
Location for 1-hr Rainfall Depths = User Input -- 2.54 -- -- -- 13,395 0.308 12,917 0.297
After providing required inputs above including 1-hour rainfall - 2.74 - - - 13,395 0.308 15,596 0.358
depths, click 'Run CUHP' to generate runoff hydrographs using Top Berm=95.8 -- 3.14 -- -- -- 13,395 0.308 20,954 0.481
the embedded Colorado Urban Hydrograph Procedure. Optional User Overrides _ _ _ _
Water Quality Capture Volume (WQCV) = 0.023 acre-feet acre-feet -- -- -- --
Excess Urban Runoff Volume (EURV) = 0.083 acre-feet acre-feet -- -- -- --
2-yr Runoff Volume (P1 = 1.19in.) = 0.058 acre-feet 1.19 inches -- -- -- --
5-yr Runoff Volume (P1 = 1.5in.) = 0.077 acre-feet 1.50 inches -- -- -- --
10-yr Runoff Volume (P1 = 1.75in.) = 0.092 acre-feet 1.75 inches -- -- -- --
25-yr Runoff Volume (P1 = 2 in.) = 0.113 acre-feet 2.00 inches -- -- -- --
50-yr Runoff Volume (P1 = 2.25in.) = 0.133 acre-feet 2.25 inches - -- - -
100-yr Runoff Volume (P1 = 2.52 in.) = 0.158 acre-feet 2.52 inches -- -- -- --
500-yr Runoff Volume (P1 = 3.25in.) = 0.223 acre-feet 3.25 inches -- -- -- --

0.054 acre-feet - - -- -
0.071 acre-feet - - - -
0.086 acre-feet - - - -
0.104 acre-feet -- - -- --
0.115 acre-feet - - - -
0.127 acre-feet - - - -

Approximate 2-yr Detention Volume

Approximate 5-yr Detention Volume

Approximate 10-yr Detention Volume

Approximate 25-yr Detention Volume

Approximate 50-yr Detention Volume

Approximate 100-yr Detention Volume

Define Zones and Basin Geometry - - - -

Zone 1 Volume (WQCV) = 0.023 acre-feet - - - -

Zone 2 Volume (EURV - Zone 1) = 0.061 acre-feet - - - -

Zone 3 Volume (100-year - Zones 1 & 2) = 0.044 acre-feet -- - - -
Total Detention Basin Volume = 0.127 acre-feet -- - -- -

Initial Surcharge Volume (ISV) = user ft3 -- -- -- -

Initial Surcharge Depth (ISD) = user ft - - -- -

Total Available Detention Depth (Heptal) = user ft - - - -
Depth of Trickle Channel (Hyc) = user ft - -- - -

Slope of Trickle Channel (St¢) = user ft/ft - - -- -

Slopes of Main Basin Sides (Smain) = user H:V - - - -
Basin Length-to-Width Ratio (R;;w) = user - - - -

MHFD-Detention_v4 02-REV.xIlsm, Basin 4/4/2025, 3:49 PM



DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.02 (February 2020)

Project: RMCC
Basin ID: Pond A3
f ZOFESME 2 Estimated Estimated
-ZOME 1 .
,MI n o i P Stage (ft) Volume (ac-ft)  Outlet Type
voume| euay | wock_ : . s Zone 1 (WQCV) 1.12 0.023 Orifice Plate
7 “—100:vERR Zone 2 (EURV) 1.67 0.061 Orifice Plate
ZONE 1 AND 2 ORIFICE
PERMANENT ORIFICES Zone 3 (100-year) 1.92 0.044 Weir&Pipe (Restrict)
Example Zone Configuration (Retention Pond) Total (all zones) 0127

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP)

Underdrain Orifice Invert Depth =

N/A

Underdrain Orifice Diameter =

N/A

ft (distance below the filtration media surface)

inches

Underdrain Orifice Area =
Underdrain Orifice Centroid =

Calculated Parameters for Underdrain

N/A

ft?

N/A

feet

User Input: Orifice Plate with one or more orifices or Elliptical Slot

Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP)

Invert of Lowest Orifice =

0.00

Depth at top of Zone using Orifice Plate =

1.67

Orifice Plate: Orifice Vertical Spacing =

N/A

Orifice Plate: Orifice Area per Row =

N/A

ft (relative to basin bottom at Stage = 0 ft)
ft (relative to basin bottom at Stage = 0 ft)

inches
inches

User Input: Stage and Total Area of Each Orifice Row (numbered from lowest to highest)

WQ Orifice Area per Row =
Elliptical Half-Width =
Elliptical Slot Centroid =
Elliptical Slot Area =

Calculated Parameters for Plate

N/A ft?
N/A feet
N/A feet
N/A ft?

Row 1 (required)

Row 2 (optional)

Row 3 (optional)

Row 4 (optional)

Row 5 (optional)

Row 6 (optional)

Row 7 (optional)

Row 8 (optional)

Stage of Orifice Centroid (ft)

0.00

0.66

1.33

0.00

0.00

0.00

0.00

0.00

Orifice Area (sg. inches)

0.15

0.20

2.40

Row 9 (optional)

Row 10 (optional)

Row 11 (optional)

Row 12 (optional)

Row 13 (optional)

Row 14 (optional)

Row 15 (optional)

Row 16 (optional)

Stage of Orifice Centroid (ft) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Orifice Area (sqg. inches)
User Input: Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Not Selected Not Selected Not Selected Not Selected
Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A ft?
Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A feet
Vertical Orifice Diameter = N/A N/A inches

User Input: Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir (and No Outlet Pipe)

Overflow Weir Front Edge Height, Ho =

Overflow Weir Front Edge Length =

Overflow Weir Grate Slope =

Horiz. Length of Weir Sides =

Overflow Grate Open Area % =

Debris Clogging % =

Zone 3 Weir Not Selected
1.75 N/A
2.92 N/A feet
0.00 N/A H:V
3.50 N/A feet
82% N/A %, grate open area/total area
50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or

Rectanqular Orifice)

Depth to Invert of Outlet Pipe =

Outlet Pipe Diameter =

Restrictor Plate Height Above Pipe Invert =

Zone 3 Restrictor | Not Selected
0.26 N/A
8.00 N/A inches
2.50 inches

User Input: Emergency Spillway (Rectangular or

Trapezoidal)

Spillway Invert Stage=

2.04

Spillway Crest Length =

20.00

Spillway End Slopes =

3.00

Freeboard above Max Water Surface =

1.00

ft (distance below basin bottom at Stage = 0 ft)

Half-Central Angle of Restrictor Plate on Pipe

ft (relative to basin bottom at Stage = 0 ft)

feet
H:V
feet

ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H; =
Overflow Weir Slope Length
Grate Open Area / 100-yr Orifice Area
Overflow Grate Open Area w/o Debris

Overflow Grate Open Area w/ Debris

Calculated Parameters for Overflow Weir

Zone 3 Weir Not Selected
1.75 N/A
3.50 N/A

89.92 N/A
8.38 N/A
4.19 N/A

feet
feet

ft?
ft?

Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate

Outlet Orifice Area

Outlet Orifice Centroid

Zone 3 Restrictor| Not Selected
0.09 N/A
0.12 N/A
1.19 N/A

Calculated Parameters for Spillway

Spillway Design Flow Depth=

Stage at Top of Freeboard =

Basin Area at Top of Freeboard =
Basin Volume at Top of Freeboard =

0.10

3.14

0.31

0.48

feet
feet
acres
acre-ft

ft?
feet
radians

Routed Hydrograph Results

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).

Design Storm Return Period =

One-Hour Rainfall Depth (in) =

CUHP Runoff Volume (acre-ft) =

Inflow Hydrograph Volume (acre-ft) =

CUHP Predevelopment Peak Q (cfs) =

OPTIONAL Override Predevelopment Peak Q (cfs) =

Predevelopment Unit Peak Flow, g (cfs/acre) =

Peak Inflow Q (cfs) =

Peak Outflow Q (cfs) =

Ratio Peak Outflow to Predevelopment Q =

Structure Controlling Flow =

Max Velocity through Grate 1 (fps) =

Max Velocity through Grate 2 (fps) =

Time to Drain 97% of Inflow Volume (hours) =

Time to Drain 99% of Inflow Volume (hours) =

Maximum Ponding Depth (ft) =

Area at Maximum Ponding Depth (acres) =

Maximum Volume Stored (acre-ft) =

MHFD-Detention_v4 02-REV.xIlsm, Outlet S

WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.25
0.023 0.083 0.058 0.077 0.092 0.113 0.133 0.158 0.223
N/A N/A 0.058 0.077 0.092 0.113 0.133 0.158 0.223
N/A N/A 0.0 0.0 0.0 0.2 0.4 0.7 1.4
N/A N/A
N/A N/A 0.01 0.02 0.02 0.19 0.38 0.62 1.20
N/A N/A 0.9 1.2 1.5 1.9 2.3 2.8 4.0
0.0 0.1 0.0 0.1 0.1 0.2 0.4 0.6 0.9
N/A N/A N/A 3.0 2.4 0.8 1.0 0.9 0.7
Plate Plate Plate Plate Plate Overflow Weir 1 | Overflow Weir 1 | Outlet Plate 1 Spillway
N/A N/A N/A N/A N/A 0.0 0.0 0.1 0.1
N/A N/A N/A N/A N/A N/A N/A N/A N/A
40 66 64 67 68 69 67 65 62
42 72 69 72 74 76 76 75 73
1.12 1.67 1.45 1.58 1.67 1.77 1.80 1.86 2.07
0.07 0.15 0.12 0.14 0.15 0.17 0.18 0.19 0.24
0.023 0.083 0.054 0.070 0.083 0.100 0.103 0.116 0.159
tructure 4/4/2025, 3:49 PM
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Determination of Culvert Headwater and Outlet Protection

Project: RMCC
Basin ID: Pond Outfall Pipe Riprap

~
 RIPRAP

Soil Type:

{@

Choose One:
Sandy

(O Non-Sandy

Design Information (Input):

Box Culvert:

Design Discharge Q =cfs

Circular Culvert:

Barrel Diameter in Inches

Inlet Edge Type (Choose from pull-down list) ‘ 1.5: 1 Beveled Edge
Barrel Height (Rise) in Feet Height (Rise) =
Barrel Width (Span) in Feet Width (Span) =

OR

Inlet Edge Type (Choose from pull-down list)

D =| 8 |inches
v

Number of Barrels No = 1

Inlet Elevation Elev IN = 924 ft

Outlet Elevation OR Slope Elev OUT = 91 ft

Culvert Length L= 273.6 ft

Manning's Roughness n= 0.012

Bend Loss Coefficient kp = 0

Exit Loss Coefficient ke = 1

Tailwater Surface Elevation Elev Y, = ft

Max Allowable Channel Velocity = 5 ft/s
Required Protection (Output):

Tailwater Surface Height Y= 0.27 ft

Flow Area at Max Channel Velocity A= 0.12 ft2

Culvert Cross Sectional Area Available A= 0.35 ft*

Entrance Loss Coefficient ke = 0.20

Friction Loss Coefficient ke = 12.45

Sum of All Losses Coefficients ks = 13.65 ft

Culvert Normal Depth Yo = 0.39 ft

Culvert Critical Depth Y. = 0.36 ft

Tailwater Depth for Design d= 0.52 ft

Adjusted Diameter OR Adjusted Rise D, = - ft

Expansion Factor 1/(2*tan(©)) = 6.09

Flow/Diameter®® OR Flow/(Span * Rise'®) Q/D*2.5 = 1.65 ft*%s

Froude Number Fr= 0.89

Tailwater/Adjusted Diameter OR Tailwater/Adjusted Rise YD = 0.40

Inlet Control Headwater HW, = 0.52 ft

Outlet Control Headwater HWo = -0.26

Design Headwater Elevation HW = 92.92 ft

Headwater/Diameter OR Headwater/Rise Ratio HW/D = 0.78

Minimum Theoretical Riprap Size dso = 1 in

Nominal Riprap Size dso = 6 in

UDFCD Riprap Type Type = VL

Length of Protection L= 3 ft

Width of Protection = 2 ft




Design Procedure Form: Runoff Reduction

Designer:
Company:
Date:
Project:

Location:

TIW

UD-BMP (Version 3.07, March 2018)

MVE, Inc.

April 8, 2025

RMCC

Separate Pervious Area (SPA)

Sheet 1 of 1

SITE INFORMATION (User Input in Blue Cells)

Depth of Average Runoff Producing Storm, dg =

Area Type

Area ID

Downstream Design Point ID
Downstream BMP Type
DCIA (ft)

UIA (ft%)

RPA (ft?)

SPA (ft%)

HSG A (%)

HSG B (%)

HSG C/D (%)

Average Slope of RPA (ft/ft)
UIA:RPA Interface Width (ft)

WQCV Rainfall Depth

0.60

0.43

inches
inches (for Watersheds Outside of the Denver Region, Figure 3-1 in USDCM Vol. 3)

SPA

SPA

Self

None

CALCULATED RUNOFF RESULTS

Area ID

UIA:RPA Area (ft%)

L / W Ratio

UIA / Area

Runoff (in)

Runoff (ft%)

Runoff Reduction (ft*)

CALCULATED WQCV RESULTS

Area ID

WQCV (ft})

WQCV Reduction (ft°)
WQCYV Reduction (%)
Untreated WQCYV (ft°)

SPA

0.00

0

1044

SPA

0

0

0%

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

Downstream Design Point ID
DCIA (ft%)

UIA (ft%)

RPA (ft?)

SPA (ft?)

Total Area (ft%)

Total Impervious Area (ft)
WQCV (ft)

WQCV Reduction (ft)
WQCV Reduction (%)
Untreated WQCV (ft%)

Self

0

0

0

20,888

20,888

0%

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

Total Area (ft%)

Total Impervious Area (ft?)
WQCV (ft)

WQCV Reduction (ft)
WQCV Reduction (%)
Untreated WQCYV (ft%)

20,888




THIS PROPERTY IS LOCATED WITHIN FEMA DESIGNATED ZONE "X" (AREA OF MINIMAL

PASO COUNTY, COLORADO AND INCORPORATED AREAS - MAP NUMBER 08041C0807G,

EFFECTIVE DECEMBER 7, 2018.
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Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
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11 Report Maps

Existing Condition Hydraulic Analysis Map (Map Pocket)
Proposed Conditions Water Quality Area Map (Map Pocket)
Proposed Condition Hydraulic Analysis Map (Map Pocket)
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