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CERTIFICATION

ENGINEERS 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.

SIGNATURE (Affix Seal):

Mitchell Hess, Colorado P.E. No. 53916 Date

DEVELOPER’S STATEMENT

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

Name of Developer

Authorized Signature Date

Printed Name

Title

Address:

Please revise to
"Joshua Palmer,

EL PASO COUNTY g

Filed in accordance with requirements of the Drainage Criteria Manual, Volumes 1 and 2, El
Paso County Engineefing Criteria Manual and Land Development Code as amended.

Z
Jennifer Irvine, P.E. Date
County Engineer / ECM Administrator

Conditions:
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INTRODUCTION

PURPOSE AND SCOPE OF STUDY

The purpose of this final drainage report is to outline the drainage facilities for 16975 Falcon Hwy
Peyton, CO (the “Property”), EI Paso County, Colorado (the “County”). This final drainage report
identifies drainage patterns and infrastructure for the Site and proposes to safely route storm
water to adequate outfalls. The Property is 40 acres in size.

The Property is located in the Haegler Ranch major drainage basin and is tributary to Black
Squirrel Creek. The Site is discussed in the Haegler Ranch Basin Drainage Basin Planning Study,
dated May 2009 and prepared by URS (“DBPS”).

GENERAL PROJECT DESCRIPTION

The project improvements consist of the construction of a single public road (60’ ROW), two
private driveways, and private utilities (the “Project”) within the Property (the “Site”). The Project
will be processed through El Paso County.

The Project is located in a portion of the northwest quarter of Section 13, Township 13 south,
Range 64 west of the 6th P.M., County of El Paso, State of Colorado (see Vicinity Map in Appendix
A). More specifically, the site is located at 16975 Falcon Hwy Peyton, CO 80831. The Property is
bounded by Falcon Hwy to the north, privately owned pastures to the west and south, and
Sagecreek South Filing No. 1 to the east. The Property is mostly vacant but contains two single
family houses, one large barn and some small chicken coops and sheds. The Site is to be
replatted as 7 individual lots approximately 5-6 acres each with two private driveways connected
to a public access road branching from Falcon Hwy. Stormwater will ultimately outfall to Black
Squirrel Creek after initially discharging into an unnamed vegetated creek along the western
portion of the Property.

A field survey was completed by Centennial Surveying, dated January 2021, and is the basis for
design for the drainage improvements.

PROJECT CHARACTERISTICS

The Project Site is 40 acres in size. The Project involves the construction of a public road with
two private driveways, roadside ditches, and culverts. The Site will be subdivided into large-lot
residential lots for future single-family residences. The proposed impervious area consists of 0.66
acres for the public/paved roadway in addition to any future single-family residences constructed
as part of the development.

The existing Project Site generally slopes from east to west as well as from the southeast to the
north at grades of approximately 1.5 — 3.5%. The historical drainage patterns will be generally
maintained. The Site consists of two single-family homes, a large barn and some small chicken
coops and sheds. The Site does not have any existing stormwater infrastructure with the
exception of a 24” culvert beneath Falcon Highway that allows the unnamed drainageway to drain
from the north side of Falcon Highway to the Site.
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DRAINAGE BASIN PLANNING STUDY INFRASTRUCTURE AND ANALYSIS

The Project Site is contained within the Haegler Ranch Basin and is discussed within the DBPS.
Haegler Ranch Drainage Basin consists of 16.6 square miles in unincorporated El Paso County.
The basin mostly consists of residential lots greater than 2-acres in size and large agricultural
parcels. According to the DBPS, “...the subregional detention alternative is preferred and
recommended for implementation” as the drainage basin continues to develop and more dense
zoning uses are developed. The DBPS does not recommend that a subregional detention basin
be constructed on the subject Site. The DBPS recommends that the existing storm drain culvert
that is beneath Falcon Highway which discharges stormwater onto the property be upsized to a
66" RCP Culvert. As no improvements are proposed for Falcon Highway, this culvert will not be
upsized as part of this Project.

SOILS CONDITIONS

NRCS soil data is available for this Site and it has been noted that onsite soils are primarily USCS
Type A. The NRSC Soils map has been provided in Appendix B.

DRAINAGE DESIGN CRITERIA

REGULATIONS

The proposed development does not propose any deviations from The City of Colorado Springs/El
Paso County Drainage Criteria Manual, dated October 12, 1994 or any subsequent revisions.

DEVELOPMENT DESIGN CRITERIA REFERENCE AND CONSTRAINTS

The custom Flood Insurance Rate Map (FIRM) map listed in Appendix B shows the western
portion of the Site to be located inside the 100-year flood plain. The proposed private storm
facilities follow The City of Colorado Springs/El Paso County Drainage Criteria Manual (the
“‘CRITERIA”), ElI Paso County Engineering Criteria Manual (the “ECM), and the Urban Storm
Drainage Criteria Manual (the “MANUAL”). Site drainage is not significantly impacted by
constraints such as utilities or existing development. Further detail regarding onsite drainage
patterns has been provided in the Proposed Drainage Conditions Section.

HYDROLOGIC CRITERIA

The 5-year and 100-year design storm events were used in determining rainfall and runoff for the
proposed drainage system per Chapter 6 of the CRITERIA. Table 6-2 of the CRITERIA is the
source for rainfall data for the 5-year and 100-year design storm events. Design runoff was
calculated using the Rational Method for developed conditions as established in the CRITERIA
and MANUAL. Runoff coefficients for the proposed development were determined using Table 6-
6 of the CRITERIA by calculating weighted impervious values for each specific site sub-basin.

HYDRAULIC CRITERIA

The proposed drainage facilities are designed in accordance with the CRITERIA and MANUAL.
Floodplain identification was determined using a custom FIRMette map by FEMA and information
provided in the CRITERIA. Results of hydraulic calculations are summarized in Appendix D.
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VARIANCES FROM CRITERIA

Due to existing grades and to match the historical flows presented at the Site, some drainage will
be directed back to the county ROW. This is an existing condition. Besides this condition, no
variances from the CRITERIA have been proposed for this development.

Unresolved Review 1 Comment:

EXISTING DRAINAGE CONDITION; _ The report is missing a discussion of off-site flows. Please
elaborate discussion to account for offsite flows. Refer to

EXISTING DRAINAGE BASIN Sagecreek South Drainage (SF85026) Map for off-site

flows.

Sub-Basin EX1

Sub-basin EX1 is 35.36 acres with a basin impervious value of 2% and [consists of agricultural
fields, gravel driveways, single-family residences and multiple agricult barns and sheds. The
existing runoff within this sub-basin drains directly to the unnamed drainageway. Runoff during
the 5-year and 100-year storm events is anticipated to be 5.99 38.94 cfs respectively.

Sub-Basin EX2

Sub-basin EX2 is 4.64 acres with a basin impervioug“value of 4% and consists of agricultural
fields, gravel driveways and a portion of an agricultdral barn. The existing runoff within this sub-
basin drains to an existing roadside ditch withip/Sub-Basin EX3 before flowing into the unnamed
drainageway. Runoff during the 5-year and 200-year storm events is anticipated to be 1.03 and
6.07 cfs respectively.

Sub-Basin EX3

Sub-Basin EX3 consists of a portion of the northern property frontage within the ROW that drains
to the property. Sub-Basin EX3 is 2.63 acres with a basin impervious value of 27% and 5-year
and 100-year storm event direct runoff values of 2.18 and 7.47 cfs respectively. Stormwater runoff

within Sub-Basin EX2will continue to follow its historical path.
EX3

PROPOSED DRAINAGE CONDITIONS

The developed runoff from the Project will generally be collected by means of roadside ditches
located adjacent to the proposed public road and private gravel driveways. The runoff collected
in the roadside ditches will be conveyed to the unnamed drainageway, following historical runoff
patterns. The Property has been divided into 2 sub-basins, Sub-Basin 1 and Sub-Basin EX2. The

proposed conditions map is provided in Appendix H. Please revise statement since the property
has been divided into more than 2 basins.

Sub-Basin 1

Sub-basin 1 is 29.06 acres with a basin impervious value of 10% and consists of the unnamed
drainageway as well as future single-family residential lots. The runoff developed within this sub-
basin drains directly to the unnamed drainageway. Developed runoff during the 5-year and 100-
year storm events will be 9.03 and 39.34 cfs respectively. Stormwater runoff within Sub-Basin 1
will continue to generally follow its historical path.

Sub-Basin 2

Sub-basin 2 is 1.78 acres with a basin impervious value of 17% and consists primarily of a portion
of a gravel driveway and driveway drainage ditch. The runoff developed within this sub-basin will
be collected within a proposed driveway ditch before flowing into the unnamed drainageway.

Provide channel (ditch) calculations and sizing

specifications. K|m|ey »Horn
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Discuss the combined flow from sub-basin 3 and provide
identify total flows.
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Developed runoff during the 5-year and 100-year storm events will be 0.87 and 3.24 cfs
respectively. Stormwater runoff within Sub-Basin 2 will continue to generally follow its historical
path.

Sub-Basin 3

Sub-basin 3 is 0.78 acres with a basin impervious value of 31% and consists primarily of a portion
of a gravel driveway and driveway drainage ditch. The runoff developed within this sub-basin will
be collected within a proposed driveway ditch before flowing into a drainage ditch within Sub-
Basin 2 and being routed to the unnamed drainageway. Developed runoff during the 5-year and
100-year storm events will be 0.86 and 2.48 cfs respectively. Stormwater runoff within Sub-Basin
3 will continue to generally follow its historical path.

Sub-Basin 4

Sub-basin 4 is 0.42 acres with a basin impervious value of 57% and consists of a portion of the
proposed public road. The runoff developed within this sub-basin will be collected within a
proposed roadside ditch before flowing into a driveway ditch within Sub-Basin 6 and being routed
to the unnamed drainageway. Developed runoff during the 5-year and 100-year storm events will
be 1.03 and 2.21 cfs respectively. Stormwater runoff within Sub-Basin 4 will continue to generally
follow its historical path.

Please revise/elaborate direction of flow for sub-basin 4. It
Sub-Basin 5 appears flows would go towards EX3.

Sub-basin 5 is 0.85 acres with a basin impervious value of 40% and consists of a portion of the
proposed public road, a portion of a gravel driveway and a driveway ditch. The runoff developed
within'tis sub-basin will be collected within proposed roadside and driveway ditches before
0 a drainage ditch within Sub-Basin 6 and being routed to the unnamed drainageway.

path. Basins do not include any proposed

public road. Please remove

proposed public road, a portion of ggravel driveway, a driveway ditch and future single-family
lots. The runoff developed withi is sub-basin will be collected within proposed roadside and
driveway ditches before flowjn§ into the unnamed drainageway. Developed runoff during the 5-
year and 100-year storm g¥ents will be 2.32 and 9.26 cfs respectively. Stormwater runoff within

Sub-Basin 6 will conti to generally follow its historical path.

Sub-Basin 7

Sub-basin, 745 1.57 acres with a basin impervious value of 6% and consists of a portion of the
proposed public road, roadside ditches and a future single-family lot. The runoff developed within
this sub-basin will be collected within an existing roadside ditch within Sub-Basin EX3 before
flowing into the unnamed drainageway. Developed runoff during the 5-year and 100-year storm
events will be 0.54 and 2.77 cfs respectively. Stormwater runoff within Sub-Basin 7 will continue
to follow its historical path.

Sub-Basin EX3

Sub-Basin EX3 consists of a portion of the northern property frontage within the ROW that drains
to the property. Sub-Basin EX3 is 2.63 acres with a basin impervious value of 27% and 5-year
and 100-year storm event direct runoff values of 2.18 and 7.47 cfs respectively. Stormwater runoff
within Sub-Basin EX2 will continue to follow its historical path.

EX3 The report indicates runoff from other
sub-basins will flow into EX3. Discuss how  |orn
sub-basin EX3's flows are remaining the

same in existing and proposed conditions.
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Under drainage fees, lists

%impervious for the site as being _ Please discuss where these values
: : o > DEL _
(1:3 n/os-iSFtQ:r\]/t'Stﬁrzz /r(;ATtpreeNg;:js 1 Master Development Drainage are obtained. The map summary
9 port. Pe€rless H table has 15.77 and 62.14 cfs.

CONFORMANCE WITH THE DBPS

The proposed Projecijncludes single-f
impervious value of 7% was used

ily lots which are all greater than 5-acres in size. The
r the total site (see ECM, Appendix L — Drainage Criteria
Manual 1 Addendum Table 3:1” The 5-year and 100-year storm event direct runoff for the site
will be 2.07 and 19.06 cfe&fespectively. The proposed development is in general conformance
with the DBPS and will not negatively affect downstream drainage.

EMERGENCY OVERFLOW ROUTING

All overflow routing will be directed to the existing unnamed drainageway that is located on the
western side of the site. This flow path matches the historical stormwater runoff path.

HYDRAULIC ANALYSIS METHODOLOGY

The proposed drainage facilities were designed in accordance with the CRITERIA and MANUAL.
Floodplain identification was determined using a custom FIRMette map by FEMA and information
provided in the CRITERIA. Apart from road culverts, no underground storm drain pipes as
proposed for the development. Culvert sizing calculations were computed using Flow master and
are included in Appendix D. There are no proposed variances from the City of Colorado Springs/El
Paso County Criteria for the proposed development.

No inlets have been proposed as part of the Project. Stormwater runoff will be routed above
ground through roadside ditches and culverts beneath the public roadway and private driveways.

Four-Step Process

The Site was designed in accordance with the four-step process to minimize adverse impacts of
urbanization, as outlined in Section I.7.2 BMP Selection of the CRITERIA. The four-step process
per the CRITERIA provides guidance and requirements for the selection of siting of structural
Best Management Practices (BMPs) for new development and significant redevelopment.

Step 1: Employ Runoff Reduction Practices

Currently the site is mostly vacant land. Development of the site will increase current runoff
conditions due to increased imperviousness values. The increase in impervious area is
minimal though due to the Site size of 40-acres and the proposed large residential lot sizes.

As discussed in Section I.7.1B of Appendix | of the ECM, water-quality facilities are not
required for the Project as the development consists of 5-acre residential lots. Water quality
treatment will be provided for the Proposed Public ROW though through means of runoff
reduction. Stormwater within the Public ROW will drain to vegetated roadside ditches which
will promote stormwater infiltration. A 94% WQVC reduction will be achieved to accomplish
the requirements of the 60% Runoff Reduction Standard as outlined by the County’s MS4.
Calculations showing the runoff reduction amounts have been included in Appendix C.

The Site was designed to conserve as much of the existing vegetation as possible and to
minimize the extent of paved areas. Additionally, the Site was designed to eliminate
underground storm drains and storm drain culverts will only be used to route water beneath
the public road and private driveways, allowing more opportunities for stormwater to infiltrate
into the ground.

Step 2: Stabilize Drainageways

An existing unnamed drainageway flows through the western portion of the Site. During a Site
visit, it was found that the drainageway is currently well-stabilized and extremely vegetated.
Site visit photos of the drainageway have been included in Appendix F. As the drainageway

8 Kimley»Horn
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is currently stable and the development of the large-lot subdivision will only minimally increase
the stormwater runoff it has been determined that leaving the unnamed drainageway as-is,
currently stabilized and vegetated, will allow the channel to remain stabilized. As discussed in
the DBPS, “The disturbance of the native vegetation and failure to properly revegetate areas
impacted by site development, utility, roadway and landscape construction activities have in
some cases negatively affected downstream areas.” Furthermore, as noted in Chapter 1,
Section 1.4 of the CRITERIA, “Natural channel systems, primarily the designated Major
Drainageways and Primary outfalls, serve to store flood waters, enhance water quality,
provide for ground water recharge and preserve riparian corridors. The use of historical

_ﬁrannels to convey storm water runoff from developed and developing areas is acceptable.

owevetr, if historical storm water flows are increased, or if historical channels are unstable in
their natural conditions, these channels must be adequately stabilized to prevent excessive
erosion.” Additionally, Chapter 2, Section 2.2 of the CRITERIA states, “A stable natural
channel reaches ‘equilibrium’ over many years. Therefore, channel modifications should be
minimal.” Because the existing drainageway is properly stabilized, it is felt that attempts to
change the natural channel may lead to destabilization of the drainageway and therefore, no
changes to the unnamed drainageway, with the exception of stabilization at the location of the
proposed ditches, are recommended.

The proposed Project involves construction of roadside ditches which will discharge into the

provide riprap
outlet
protection
calcs.

unnamed drainageway. To reduce the opportunity for erosion where the ditches outfall, riprap

; e IF the gravel drives are to remain driveways: add
will be added to dissipate energy from stormwater runoff. that the portion of the driveway that falls within

the property line must be included as part of the

Step 3: Provide Water Quality Capture V 10% impervious area on the lot.

=

The proposed Project develop Cludes large-lot single-family Tots which include minimal
impervious areas. T ingle-family lots will be restricted to a maximum impervious value of
10% per lot<As discussed above in Step 1, the residential lots are exempt from WQCV
requirements and the Public ROW_will meet County MS4 requirements by using runoff

See Planner's
comment on the
Prelim. Plan.

reduction methods which will meet the off reduction standard. j

IF the gravel drives are < |
Step 4: Consider Need for Industrial and Commercial BMPs |roadways, they will need WQ.

The proposed Project consists of a single-family subdivision. No industrial and commercial
uses or developments are anticipated as part of the proposed development.

WATER QUALITY AND DETENTION REQUIREMENTS

The proposed Project development includes large-lot single-family lots which include minimal
impervious areas. As discussed above in Step 1 of the Four-Step Process, the residential lots are
exempt from WQCYV requirements and the Public ROW will meet County MS4 requirements by

using runoff reduction methods which will meet the 60% runoff reduction standard.

The Project does not include a proposed detention pond for this development. Large-Lot
Residential Developments, especially those in excess of 5-acre lots, do not increase post-
development stormwater flows as substantially as smaller-lot residential and non-residential
developments. Stormwater flows collected from this development will drain to the existing
unnamed drainageway. As documented in the DBPS, the unnamed drainageway is made up of
the combination of the T3-02 and T4 Tributaries which both cross Falcon Highway using
corrugated metal pipes known as Facility Numbers 609 and 610. The proposed 100-year flows
for these tributaries at these locations are 460 cfs and 570 cfs respectively. Therefore, the

unnamed drainageway is expected to have proposed 100-year storm event flows of 1,030 cfs.

The Project currently contributes 7.02 cfs and 45.01 cfs to the unnamed drainageway during the
5-year and 100-year storm events respectively, and it is proposed that 15.77 cfs and 62.14 cfs

o Kimley»Horn
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will discharge to the unnamed drainageway in the redeveloped condition and during the 5-year
and 100-year storm events respectively. The existing stormwater flows for the Site account for
4.37% of the total flows in the unnamed drainageway. The proposed stormwater flows for the Site
will account for 6.03% of the total flows in the unnamed drainageway which results in a difference
of 1.66%.

Due to the minimal increase of stormwater flows caused by the redevelopment, the large 5-acre
and larger residential lot configuration, the recommendations of the DBPS for regional detention
ponds as opposed to private onsite detention and the negligible impact to the unnamed
drainageway, no stormwater detention has been proposed for this Project.

EROSION CONTROL PLAN
Erosion Control Plans will be submitted separately as a standalone construction document.
FLOODPLAIN STATEMENT

The western portion of the Site is within Area AE, special flood hazard areas with base flood
elevations and Zone X, 0.2% annual chance flood hazard, areas of 1% annual chance flood with
average depth less than one foot or with drainage areas of less than one square mile.

The remaining portion of the Site is located outside of the 100-year floodplain as determined by
the custom FIRMette map created on April 20, 2021 and contained with Appendix B.

FEES DEVELOPMENT

APPLICABLE FEES

Drainage and Bridge Fees are required to be paid at the time of Final Plat recording for the
Project. The Site is within the Haeger Drainage Basin. Drainage Fees are based on the number
of impervious acres for the development. The 2023 Drainage and Bridge Fees are $12,985 and
$1,916, respective, per impervious acre.

Total Acreage (40-acres) x Total Development (inclusive of Prop. Public ROW) Impervious
Value (12%) = Impervious Acres (4.8)

Drainage Basins Fees = 4.8-acres x ($12,985 + $1,916) = $71,524.80
25% Reduction for 5-acre lots
Final Fee = 0.75 x $71,524.80 = $53,643.60

CONSTRUCTION COST OPINION

An opinion of probable construction cost for the construction of the private drainage facilities for
the Project has been included in Appendix E. There are no public drainage ponds or permanent
control measures proposed as part of the Project.

MAINTENANCE AND OPERATIONS

No detention has been proposed as part of this Project. The public roadside ditches and culverts
within the proposed Public ROW which provide water quality treatment will be maintained by El
Paso County. Other proposed ditches, swales and culverts located outside of the proposed Public

, upon acceptance.
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ROW will be maintained by property owners of the development. Easements will be provided over
the shared driveways and ditches to allow all property owners the ability to access and maintain
ditches and culverts as needed.

GROUNDWATER CONSIDERATIONS

A Geotechnical Evaluation by RMG and dated 4/14/2021 was performed for the Site. According
to the Geotechnical Evaluation, “Groundwater was encountered in all three test borings at depths
ranging from between 11.0 feet to 18.0 feet below the existing ground surface at the time of boring.
When checked five days subsequent to drilling, groundwater was encountered at depths ranging
between 4.0 feet to 18.6 feet. Groundwater levels are anticipated to have sufficient separation
from the bottom of proposed crawlspace and basement foundation components on Lots 2, 4, 6
and 7. Due to the shallow groundwater conditions encountered near the unnamed intermittent
creek, the use of basements on Lots 1 and 5 may be limited. Groundwater conditions should be
considered in the site-specific soils investigations and OWTS designs.”

SUMMARY

COMPLIANCE WITH STANDARDS

The drainage design presented within this report for the Peerless Farms Large-Lot Single-Family
Development conforms to the City of Colorado Springs/El Paso County Storm Drainage Criteria
and the Urban Drainage and Flood Control District Manual. Additionally, the Site runoff and private
storm sewer facilities will not adversely affect the downstream and surrounding developments or
waterways. This report and its findings are consistent with the drainage requirements documented
in the DBPS.

Discuss temporary sediment basins shown on the GEC plan and
provide sizing calculations.

Discuss the amount of land disturbance for the proposed
road and infrastructure.

11 Kimley»Horn


Carlos
Text Box
Discuss temporary sediment basins shown on the GEC plan and provide sizing calculations.

Carlos
Text Box
Discuss the amount of land disturbance for the proposed road and infrastructure. 


Master Development Drainage Plan and Preliminary Drainage Report
Peerless Farms — El Paso County, Colorado

REFERENCES

1. The City of Colorado Springs Drainage Criteria Manual, May 2014
2. El Paso County Drainage Criteria Manual, Vol. 1 and 2, October 1994

3. Urban Drainage and Flood Control District Drainage Criteria Manual (UDFCDCM), Vol. 1,
prepared by Wright-McLaughlin Engineers, June 2001, with latest revisions.

4. Flood Insurance Rate Map, El Paso County, Colorado and Incorporated Areas, Map Number
08041C0553G, Effective Date December 7, 2018, prepared by the Federal Emergency
Management Agency (FEMA).

5. Haegler Ranch Basin Drainage Basin Planning Study. Prepared by URS, May 2009.

6. Geotechnical Evaluation prepared by RMG. April 14, 2021.

12 Kimley»Horn



Master Development Drainage Plan and Preliminary Drainage Report
Peerless Farms — El Paso County, Colorado

APPENDIX

13 Kimley»Horn



Master Development Drainage Plan and Preliminary Drainage Report
Peerless Farms — El Paso County, Colorado

APPENDIX A - VICINITY MAP

14 Kimley»Horn






Master Development Drainage Plan and Preliminary Drainage Report
Peerless Farms — El Paso County, Colorado

APPENDIX B - SOILS MAP AND FEMA FIRM PANEL

15 Kimley»Horn



USDA United States A product of the National Custom Soil Resource
ﬁ Department of Cooperative Soil Survey,

Agriculture a joint effort of the United Report for
N R CS States Department of
Agriculture and other E I P C t
Federal agencies, State as o O u n y
Natural agencies including the
Resources Agricultural Experiment A C I d
Conservation Stations, and local re a 3y O O ra O
Service participants

Falcon Hwy

———————————

O - 1000 ft

April 20, 2021



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.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous
areas in a specific area. They include a description of the soils and miscellaneous
areas and their location on the landscape and tables that show soil properties and
limitations affecting various uses. Soil scientists observed the steepness, length,
and shape of the slopes; the general pattern of drainage; the kinds of crops and
native plants; and the kinds of bedrock. They observed and described many soil
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the unconsolidated material in which the
soil formed or from the surface down to bedrock. The unconsolidated material is
devoid of roots and other living organisms and has not been changed by other
biological activity.

Currently, soils are mapped according to the boundaries of major land resource
areas (MLRAs). MLRAs are geographically associated land resource units that

share common characteristics related to physiography, geology, climate, water

resources, soils, biological resources, and land uses (USDA, 2006). Soil survey
areas typically consist of parts of one or more MLRA.

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

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

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them
to identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of 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 18, Jun 5, 2020

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.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
8 Blakeland loamy sand, 1 to 9 13.9
percent slopes
9 Blakeland-Fluvaquentic 75.0
Haplaquolls
95 Truckton loamy sand, 1 to 9 99.9
percent slopes
Totals for Area of Interest 188.9

Map Unit Descriptions

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

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

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

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or

11
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landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and miscellaneous
areas.

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

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

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

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

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

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

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

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

12
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El Paso County Area, Colorado

8—Blakeland loamy sand, 1 to 9 percent slopes

Map Unit Setting
National map unit symbol: 369v
Elevation: 4,600 to 5,800 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 46 to 48 degrees F
Frost-free period: 125 to 145 days
Farmland classification: Not prime farmland

Map Unit Composition
Blakeland and similar soils: 98 percent
Minor components: 2 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Blakeland

Setting
Landform: Hills, flats
Landform position (three-dimensional): Side slope, talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from sedimentary rock and/or eolian deposits
derived from sedimentary rock

Typical profile
A -0to 11 inches: loamy sand
AC - 11 to 27 inches: loamy sand
C - 27 to 60 inches: sand

Properties and qualities
Slope: 1 to 9 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Runoff class: 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: None
Frequency of ponding: None
Calcium carbonate, maximum content: 5 percent
Available water capacity: Low (about 4.5 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: R049XB210CO - Sandy Foothill
Hydric soil rating: No

Minor Components

Pleasant
Percent of map unit: 1 percent

13
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Landform: Depressions
Hydric soil rating: Yes

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

9—Blakeland-Fluvaquentic Haplaquolls

Map Unit Setting
National map unit symbol: 36b6
Elevation: 3,500 to 5,800 feet
Mean annual precipitation: 13 to 17 inches
Mean annual air temperature: 46 to 55 degrees F
Frost-free period: 110 to 165 days
Farmland classification: Not prime farmland

Map Unit Composition
Blakeland and similar soils: 60 percent
Fluvaquentic haplaquolls and similar soils: 38 percent
Minor components: 2 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Blakeland

Setting
Landform: Hills, flats
Landform position (three-dimensional): Side slope, talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy alluvium derived from arkose and/or eolian deposits
derived from arkose

Typical profile
A -0to 11 inches: loamy sand
AC - 11 to 27 inches: loamy sand
C - 27 to 60 inches: sand

Properties and qualities
Slope: 1 to 9 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Runoff class: 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: None
Frequency of ponding: None
Calcium carbonate, maximum content: 5 percent
Available water capacity: Low (about 4.5 inches)
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Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: R049XB210CO - Sandy Foothill
Hydric soil rating: No

Description of Fluvaquentic Haplaquolls

Setting
Landform: Swales
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Typical profile
H1 - 0to 12 inches: variable

Properties and qualities
Slope: 1 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.20 to 6.00 in/hr)
Depth to water table: About 0 to 24 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Maximum salinity: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)

Interpretive groups
Land capability classification (irrigated): 6w
Land capability classification (nonirrigated): 6w
Hydrologic Soil Group: D
Hydric soil rating: Yes

Minor Components

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

15
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95—Truckton loamy sand, 1 to 9 percent slopes

Map Unit Setting
National map unit symbol: 36bd
Elevation: 6,000 to 7,000 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 46 to 50 degrees F
Frost-free period: 125 to 145 days
Farmland classification: Not prime farmland

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

Description of Truckton

Setting
Landform: Hills, flats
Landform position (three-dimensional): Side slope, talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Arkosic alluvium derived from sedimentary rock and/or arkosic
residuum weathered from sedimentary rock

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

Properties and qualities
Slope: 1 to 9 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): High (1.98 to 6.00
in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 5.4 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: R049XB210CO - Sandy Foothill
Hydric soil rating: No
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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

17



Soil Information for All Uses

Soil Properties and Qualities

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

Soil Erosion Factors

Soil Erosion Factors are soil properties and interpretations used in evaluating the
soil for potential erosion. Example soil erosion factors can include K factor for the
whole soil or on a rock free basis, T factor, wind erodibility group and wind erodibility
index.

K Factor, Whole Soil

Erosion factor K indicates the susceptibility of a soil to sheet and rill erosion by
water. Factor K is one of six factors used in the Universal Soil Loss Equation
(USLE) and the Revised Universal Soil Loss Equation (RUSLE) to predict the
average annual rate of soil loss by sheet and rill erosion in tons per acre per year.
The estimates are based primarily on percentage of silt, sand, and organic matter
and on soil structure and saturated hydraulic conductivity (Ksat). Values of K range
from 0.02 to 0.69. Other factors being equal, the higher the value, the more
susceptible the soil is to sheet and rill erosion by water.

"Erosion factor Kw (whole soil)" indicates the erodibility of the whole soil. The
estimates are modified by the presence of rock fragments.

Factor K does not apply to organic horizons and is not reported for those layers.
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Custom Soil Resource Report
Map—K Factor, Whole Soil
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Map Scale: 1:6,130 if printed on A landscape (11" x 8.5") sheet.

1500
Map projection: Web Mercator Comer coordinates: WGS84 Edge tics: UTM Zone 13N WGS84
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Custom Soil Resource Report

MAP LEGEND
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Water Features

Not rated or not available

Not rated or not available

Streams and Canals

Transportation
Rails

—_
— Interstate Highways
US Routes
Major Roads
Local Roads
Background

- Aerial Photography

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 18, Jun 5, 2020

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.
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Table—K Factor, Whole Soil

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
8 Blakeland loamy sand, 1 |.10 13.9 7.4%
to 9 percent slopes
9 Blakeland-Fluvaquentic |.10 75.0 39.7%
Haplaquolls
95 Truckton loamy sand, 1 A7 99.9 52.9%

to 9 percent slopes

Totals for Area of Interest 188.9 100.0%

Rating Options—K Factor, Whole Soil

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

Tie-break Rule: Higher

Layer Options (Horizon Aggregation Method): Surface Layer (Not applicable)

Wind Erodibility Group

A wind erodibility group (WEG) consists of soils that have similar properties
affecting their susceptibility to wind erosion in cultivated areas. The soils assigned
to group 1 are the most susceptible to wind erosion, and those assigned to group 8
are the least susceptible.
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Map—Wind Erodibility Group
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Map Scale: 1:6,130 if printed on A landscape (11" x 8.5") sheet.
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Map projection: Web Mercator Comer coordinates: WGS84 Edge tics: UTM Zone 13N WGS84
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Custom Soil Resource Report

MAP LEGEND MAP INFORMATION
Area of Interest (AOI) ‘ [~} 1 The soil surveys that comprise your AOI were mapped at
Area of Interest (AOI) g 2 1:24,000.
Soils 3
Soil Rating Polygons O Warning: Soil Map may not be valid at this scale.
1 o ¢4
O aL Enlargement of maps beyond the scale of mapping can cause
] 2 o misunderstanding of the detail of mapping and accuracy of soil
] 3 O 5 line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
] 4 o ¢ scale.
] 4 m 7
5 ‘ m 8 Please rely on the bar scale on each map sheet for map
] measurements.
|:| 6 O Not rated or not available
O v Water Features \?fubrcse g:fSMap: ll}l}g}_ural Resources Conservation Service
eb Soil Survey :
St d Canal
m s reams and Lanais Coordinate System: Web Mercator (EPSG:3857)
) Transportation
Bl Notrated or not available - Rails Maps from the Web Soil Survey are based on the Web Mercator
Soil Rating Lines ) projection, which preserves direction and shape but distorts
— Interstate Highways . "
1 distance and area. A projection that preserves area, such as the
US Routes Albers equal-area conic projection, should be used if more
w2 accurate calculations of distance or area are required.
Major Roads
- 3
Local Roads This product is generated from the USDA-NRCS certified data as
w4 of the version date(s) listed below.
Background
- & 4L .
[ Aerial Photography Soil Survey Area:  El Paso County Area, Colorado
ww 5 Survey Area Data: Version 18, Jun 5, 2020
w6
Soil map units are labeled (as space allows) for map scales
w7 1:50,000 or larger.
g 8
Date(s) aerial images were photographed: Sep 11, 2018—Oct
s Not rated or not available 20, 2018

Soil Rating Points
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.

23




Custom Soil Resource Report

Table—Wind Erodibility Group

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

8 Blakeland loamy sand, 1 |2 13.9 7.4%
to 9 percent slopes

9 Blakeland-Fluvaquentic |2 75.0 39.7%
Haplaquolls

95 Truckton loamy sand, 1 |2 99.9 52.9%
to 9 percent slopes

Totals for Area of Interest 188.9 100.0%

Rating Options—Wind Erodibility Group

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified

Tie-break Rule: Lower

Soil Qualities and Features

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

Hydrologic Soil Group

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

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

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

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
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Custom Soil Resource Report

soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

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

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell

potential, soils that have a high water table, soils that have a claypan or clay layer at
or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.
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Map—Hydrologic Soil Group
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Map Scale: 1:6,130 if printed on A landscape (11" x 8.5") sheet.
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Map projection: Web Mercator Comer coordinates: WGS84 Edge tics: UTM Zone 13N WGS84
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MAP LEGEND
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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.

i+ Rails
— Interstate Highways
US Routes
Major Roads
Local Roads
Background

Aerial Photography

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:
Survey Area Data:

El Paso County Area, Colorado
Version 18, Jun 5, 2020

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.
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Table—Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
8 Blakeland loamy sand, 1 |A 13.9 7.4%
to 9 percent slopes
9 Blakeland-Fluvaquentic |A 75.0 39.7%
Haplaquolls
95 Truckton loamy sand, 1 |A 99.9 52.9%

to 9 percent slopes

Totals for Area of Interest 188.9 100.0%

Rating Options—Hydrologic Soil Group

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher
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Master Development Drainage Plan and Preliminary Drainage Report
Peerless Farms — El Paso County, Colorado
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Kimley»Horn EXISTING

RUNOFF COEFFICIENTS - IMPERVIOUS CALCULATION

PROJECT NAME: Peerless Farms DATE: 6/15/2023
PROJECT NUMBER: 196114000
CALCULATED BY: MOH
CHECKED BY: MOH

SOIL:
Roof Landscape Pavement Gravel
LAND USE: AREA AREA AREA AREA
2-YEAR COEFF. 0.71 0.02 0.89 0.57
5-YEAR COEFF. 0.73 0.08 0.90 0.59
10-YEAR COEFF. 0.75 0.15 0.92 0.63
100-YEAR COEFF. 0.81 0.35 0.96 0.70
IMPERVIOUS % 90% 0% 100% 80%
Roof Landscape Pavement Gravel TOTAL
DESIGN DESIGN AREA AREA AREA AREA AREA
BASIN POINT (AC) (AC) (AC) (AC) (AC) C(2) C(5) C(10) C(100) Imp %
On-Site Basins
EX1 EX1 0.26 34.58 0.06 0.46 35.36 0.03 0.09 0.16 0.36 2%
EX2 EX2 0.09 4.45 0.00 0.10 4.64 0.05 0.10 0.17 0.37 4%
0.35 39.03 0.06 0.56 40.00 0.04 0.09 0.16 0.36 2%
BASIN SUBTOTAL 1% 98% 0% 1% 100%
Off-Site Basins
EX3 EX3 0.00 1.93 0.70 0.00 2.63 0.25 0.30 12.02 0.51 27%
0.00 1.93 0.70 0.00 2.63 0.25 0.30 12.02 0.51 27%
BASIN SUBTOTAL 0% 73% 27% 0% 100%




PROJECT NAME:

Kimley»Horn

Peerless Farms

EXISTING

Time of Concentration

DATE: 6/15/2023
PROJECT NUMBER: 196114000
CALCULATED BY: MOH
CHECKED BY: MOH
SUB-BASIN INITIAL TRAVEL TIME Tc CHECK FINAL
DATA TIME (T (Ty (URBANIZED BASINS) Tc
DESIGN AREA C5 LENGTH | SLOPE T, LENGTH | SLOPE C, VEL T, COMP. TOTAL TOTAL TOTAL Tc
BASIN Ac Ft % Min. Ft. % fps Min. tc LENGTH | SLOPE IMP. Min. Min.
(1) (2) (3) (4) (5) (6) (7 (8) (9) (11) (12) (13) (14) (15) (16) (17)
On-Site Basins
EX1 35.36 0.093 300 1.6% 27.3 1,618 3.4% 25 0.5 58.5 85.8 1918 3.1% 2% 45.2 45.2
EX2 5 0.104 300 2.8% 22.4 569 1.9% 25 0.3 27.5 50.0 869 2.2% 4% 35.7 35.7
Off-Site Basins
EX3 | 2.63 [ 030 | 40 [ 25% | 69 [ 1500 | 19% [ 200 | 28 [ 91 | 15.9 [ 1540 | 19% | 27% 36.1 15.9
T, g L L E
‘ :{J-J"}'J'{l-ll';f s WL £ = ——— = = L.=(26—-17i)+ - -
5" 60K.[S, 60V, 60(14i +9)4/[S,

Existing CIA Calculations.xIsx

Page 2 of 5



- EXISTING
Klmley») Horn STORM DRAINAGE DESIGN - RATIONAL METHOD 5 YEAR EVENT
PROJECT NAME: Peerless Farms DATE: 6/15/2023
PROJECT NUMBER: 1.96E+08 P, (1-Hour Rainfall) - 15

CALCULATED BY: MOH
CHECKED BY: MOH

DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME REMARKS
=\ 5 = (ZD z| <« ~ m Ll = S - <1< = L m ﬁ% ﬁ Wl S IE E -
o Z = |lo2| U9 |Qu| E T |[-S|log|l E|58l-S|log oSG2 HoS|lz w| Q8 |0 >]|= =
e mo [Bg]l 22 (59 = | ¢ sl T2 52| £ SlaC|EQwo |2a¥EN| &= |2 g
7 ac |A® zO| = [0 | = G = > logka |” | o3 S
1) (2) 3) (4) 5 | (6) M 1@ 9 [(0g] dYy (12 (13 ] (34 [d5 | (16 | (17|18 (19 |(20)](21) (22)

On-Site Basins

EX1 EX1 35.36 0.09 45.23 3.28 1.83 5.99

EX2 EX2 4.64 0.10 35.66 0.48 212 1.03

Off-Site Basins

Exs | Ex3 | 263 | 025 [ 1593 | 066 | 331 218 | | | | | | | | | | | | |




- EXISTING
Klmley ))) Horn STORM DRAINAGE DESIGN - RATIONAL METHOD 100 YEAR EVENT
PROJECT NAME: Peerless Farms DATE: 6/15/2023
PROJECT NUMBER: 1.96E+08 P; (1-Hour Rainfall) - 2.52

CALCULATED BY: MOH
CHECKED BY: MOH

DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME REMARKS
VI K P o e B 3 S = I PO i ) O ) I <
o Z 2 |z2|dQ|Su]| E|Z|-S| o8 | E|53|-Sl o2 |GS|wE20S|lzauw]l 28 0] £
= w O LIJ<EE$ 5 O e X = = = Q2 = 2 _IVP_:OUJO 4 ~|a N E‘-’_I g
B Ao |ao z0| ¢ |Oo| = e = 2 logled | ol 3 |8
(1) (2) B [ @ | ® | 6 |(O]®B 9) (10)] (11) | (12) | (13) | (14) [ (15)| (16) [(17) ] (18) | (19) [ (20)] (21) (22)

On-Site Basins

EX1 EX1 | 3536 | 0.36 45.23 | 12.69| 3.07 38.94

EX2 EX2 | 464 0.37 35.66 | 1.70 | 3.56 6.07

Off-Site Basins

Ex3 | Ex3 | 263 | 051 | 1593 | 134 [ 556 | 747 | | | | | | | | | | | | |




Kimley»Horn

PROJECT NAME: Peerless Farms

PROJECT NUMBER: 196114000
CALCULATED BY: MOH
CHECKED BY: MOH

DATE:

6/15/2023

EXISTING RATIONAL CALCULATIONS SUMMARY

DESIGN POINT TRIBUTARY |TRIBUTARY AREA| IMPERVIOUSNESS PEAK FLOWS (CFS)
BASINS (AC) % Q5 | Q100
On-Site Basins
EX1 EX1 35.36 2% 5.99 38.94
EX2 EX2 4.64 4% 1.03 6.07
TOTAL 40.00 2% 7.02 45.01
Off-Site Basins
EX3 | EX3 2.63 27% 2.18 7.47
TOTAL 2.63 27% 2.18 7.47




PROJECT NAME:

Kimley»Horn

Peerless Farms

RUNOFF COEFFICIENTS - IMPERVIOUS CALCULATION

PROPOSED

DATE: 6/15/2023

PROJECT NUMBER: 196114000
CALCULATED BY: MOH
CHECKED BY: MOH
SOIL:
Roof Landscape Pavement Gravel
LAND USE: AREA AREA AREA AREA
2-YEAR COEFF. 0.71 0.02 0.89 0.57
5-YEAR COEFF. 0.73 0.08 0.90 0.59
10-YEAR COEFF. 0.75 0.15 0.92 0.63
100-YEAR COEFF. 0.81 0.35 0.96 0.70
IMPERVIOUS % 90% 0% 100% 80%
Roof Landscape Pavement Gravel TOTAL
DESIGN DESIGN AREA AREA AREA AREA AREA
BASIN POINT (AC) (AC) (AC) (AC) (AC) C(2) C(5) C(10) C(100) Imp %
On-Site Basins
1 1 3.34 25.67 0.00 0.05 29.06 0.10 0.16 0.22 0.40 10%
2 2 0.00 1.43 0.09 0.26 1.78 0.14 0.20 0.26 0.43 17%
3 3 0.00 0.49 0.04 0.26 0.78 0.24 0.29 0.35 0.50 31%
4 4 0.00 0.18 0.24 0.00 0.42 0.51 0.55 0.59 0.70 57%
5 5 0.00 0.47 0.16 0.22 0.85 0.33 0.37 0.42 0.56 40%
6 6 0.56 4.70 0.06 0.23 5.55 0.12 0.18 0.24 0.42 13%
7 7 0.00 1.48 0.09 0.00 1.57 0.07 0.13 0.19 0.38 6%
3.90 34.42 0.68 1.01 40.00 0.12 0.17 0.23 0.41 12%
BASIN SUBTOTAL 10% 86% 2% 3% 100%
Off-Site Basins
EX3 EX3 0.00 1.93 0.70 0.00 2.63 0.25 0.30 12.02 0.51 2%
0.00 1.93 0.70 0.00 2.63 0.25 0.30 12.02 0.51 27%
BASIN SUBTOTAL 0% 73% 27% 0% 100%




Kimley»Horn

PROJECT NAME:
PROJECT NUMBER:

Peerless Farms

196114000

PROPQOSED
Time of Concentration

DATE: 6/15/2023

]

60V,

CALCULATED BY: MOH
CHECKED BY: MOH
SUB-BASIN INITIAL TRAVEL TIME Tc CHECK FINAL
DATA TIME (T (T (URBANIZED BASINS) Tc
DESIGN AREA C5 LENGTH | SLOPE T; LENGTH | SLOPE C, VEL T COMP. TOTAL TOTAL TOTAL Tc
BASIN Ac Ft % Min. Ft. % fps Min. tc LENGTH | SLOPE IMP. Min. Min.
(1) (2) (3) (4) (5) (6) (7 (8) (9) (11) (12) (13) (14) (15) (16) (17)
On-Site Basins
1 29.06 0.16 300 6.0% 16.5 1,090 1.1% 5.0 0.5 34.6 51.1 1390 2.2% 10% 39.3 39.3
2 1.78 0.20 300 2.5% 21.1 1,243 3.2% 20.0 3.6 5.8 26.9 1543 3.1% 17% 36.1 26.9
3 0.78 0.29 61 5.0% 6.8 981 2.9% 20.0 3.4 4.8 11.6 1042 3.0% 31% 28.2 11.6
4 0.42 0.55 61 5.0% 4.6 477 1.7% 20.0 2.6 3.0 7.7 538 2.1% 57% 20.0 7.7
5 0.85 0.37 61 5.0% 6.1 1,056 1.5% 20.0 2.4 7.2 13.3 1117 1.7% 40% 29.1 13.3
6 5.55 0.18 300 2.0% 23.3 1,036 2.0% 20.0 2.8 6.1 29.4 1336 2.0% 13% 38.2 29.4
7 1.57 0.13 260 2.0% 22.9 5 3.0% 5.0 0.9 0.1 23.0 265 2.0% 6% 28.2 23.0
Off-Site Basins
EX3 | 2.63 030 | 40 [ 25% | 69 | 1500 [ 19% | 200 [ 28 [ 91 | 15.9 1540 1.9% | 27% 36.1 15.9
105 £y T L L, E
¢ :{J.Jg'_‘:'{l.l—f.ﬁ L i t i L f.={2ﬁ—1?f}‘i' i
60(14i +9)./5,

5

a

‘T e0K.5,

Proposed CIA Calculations.xlsx

Page 2 of 5



- PROPOSED
Klmley») Horn STORM DRAINAGE DESIGN - RATIONAL METHOD 5 YEAR EVENT
PROJECT NAME: Peerless Farms DATE: 6/15/2023
PROJECT NUMBER: 1.96E+08 P, (1-Hour Rainfall) - 15

CALCULATED BY: MOH
CHECKED BY: MOH

DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME REMARKS
= selzzl <~ |t lal o lzlesl of | |=8BS v |uElE [ | 4
G Z s2 |z2| e |24l E| 2 [-E|08|E|uB|-S| 08 |oS|HEEEoglzul 28 [9>|= £
= mg UJ% < = 5 O ~ > =3 =l sl =3 = |2 ~-|FCuC |22 N E“’d £
» a) a) xC| - O =1 2 Joglz |© w| J >
(1) @ | B (4) G 1 6 | M 1G] O (0] A1) 1(12)] (d3) | (14 1(d5] (16) [A7N ] (A8 ] (19 |(20) | (21) (22)
On-Site Basins

1 1 29.06 0.16 39.29 4.52 2.00 9.03

2 2 1.78 0.20 26.92 0.35 251 0.87

3 3 0.78 0.29 11.60 0.23 3.82 0.86

4 4 0.42 0.55 7.69 0.23 4.47 1.03

5 5 0.85 0.37 13.32 0.31 3.60 1.12

6 6 5.55 0.18 29.41 0.97 2.38 2.32

7 7 1.57 0.13 22.96 0.20 2.74 0.54

Off-Site Basins

Ex3 | Exa | 263 | 025 | 1593 | o066 | 331 | 218 | | | | | | | | | | | | |




= PROPOSED
Klmley ») Horn STORM DRAINAGE DESIGN - RATIONAL METHOD 100 YEAR EVENT
PROJECT NAME: Peerless Farms DATE: 6/15/2023
PROJECT NUMBER: 1.96E+08 P, (1-Hour Rainfall) - 2.52

CALCULATED BY: MOH
CHECKED BY: MOH

DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME REMARKS
- selazlsoliel el o - |sl=a] o - le |58BE |v wElE_|5 | 2
Sz 7= |z2|EQ|I2U| E|Z|-E| o8 |E|HB8-E| o€ |oSl¥2G2Ho8lzu|l 28 |O>|= £
= LIJE LIJ% < = 5 O = X = — T | = = - _Ivl_OLuO -~ N Evd g
% & a xC| = | © = |° 2 logled [ w| J >
1) (2) @ 1@ 6 [ 6 10O ©) (10) | (11) | (12)] (13) | (14) | (15 ] (16) | (17| (18) ] (19) [ (20) | (21) (22)
On-Site Basins

1 1 29.06 0.40 39.29 | 11.72| 3.36 39.34

2 2 1.78 0.43 26.92 | 0.77 | 4.21 3.24

3 3 0.78 0.50 11.60 | 0.39 | 6.42 2.48

4 4 0.42 0.70 7.69 0.29 | 751 2.21

5 5 0.85 0.56 13.32 | 047 | 6.04 2.84

6 6 5.55 0.42 2941 | 2.32 | 4.00 9.26

7 7 1.57 0.38 22.96 | 0.60 | 4.60 2.77

Off-Site Basins

Ex3 | Ex3 | 263 [ 051 | 1593 | 134|556 [ 747 | | | | | | | | | | | | |




Kimley»Horn

PROJECT NAME: Peerless Farms DATE: 6/15/2023
PROJECT NUMBER: 196114000
CALCULATED BY: MOH
CHECKED BY: MOH
PROPOSED RATIONAL CALCULATIONS SUMMARY
DESIGN POINT TRIBUTARY |TRIBUTARY AREA| IMPERVIOUSNESS PEAK FLOWS (CFS)
BASINS (AC) % Q5 [ Q100
On-Site Basins
1 1 29.06 10% 9.03 39.34
2 2 1.78 17% 0.87 3.24
3 3 0.78 31% 0.86 2.48
4 4 0.42 57% 1.03 2.21
5 5 0.85 40% 1.12 2.84
6 6 5.55 13% 2.32 9.26
7 7 1.57 6% 0.54 2.77
TOTAL 40.00 12% 15.77 62.14
Off-Site Basins
EX3 | EX3 2.63 27% 2.18 7.47
TOTAL 2.63 27% 2.18 7.47




Design Procedure Form: Runoff Reduction

Designer:
Company:
Date:
Project:

Location:

Mitchell Hess

UD-BMP (Version 3.07, March 2018)

Kimley-Horn

June 15, 2023

Peerless Farms

Proposed Public ROW

Sheet 1 of 1

SITE INFORMATION (User Input in Blue Cells)

will review UIA:RPA areas with the next
submittal and updated figure

WQCYV Rainfall Depth 0.60 inches
Depth of Average Runoff Producing Storm, dg = 0.43 inches (for Watersheds Outside of the Denver Region, Figure 3-1 in USDCM Vol. 3)
Area Type| UIA:RPA | UIA:RPA | UIA:RRPA | UIA:RPA | UIA:RRPA | UIA:RPA | UIA:RPA SPA
Area ID A B C D E F G H
Downstream Design Point ID A B C D E F G H
Downstream BMP Type None None None None None None None None
DCIA (ft?) -- - - -- -- -- -- -
UIA (f)] 1,903 1,903 10,435 2,144 6,606 3,553 999 --
RPA (f)| 1,189 1,190 4,982 1,093 3,013 538 122 --
SPA (ft%) -- - - -- -- - - 5,523
HSG A (%)| 100% 100% 100% 100% 100% 100% 100% 100%
HSG B (%) 0% 0% 0% 0% 0% 0% 0% 0%
HSG C/D (%) 0% 0% 0% 0% 0% 0% 0% 0%
Average Slope of RPA (ft/ft)|  0.330 0.330 0.330 0.330 0.330 0.330 0.330 --
UIA:RPA Interface Width (ft)| 119.00 119.00 545.00 118.00 314.00 125.00 19.00 --
please adjust ratio so that you dont get an error here.
CALCULATED RUNOFF RESULTS this error inflates the actual runoff reduction %
Area ID A B C D E F G H
UIAIRPA Area (ft%)| 3,092 3,093 15,417 3,237 9,619 4,091 1,121 --
L / W Ratio 0.22 0.22 0.06 0.23 0.10 0.26 3.11 --
UIA/Area| 0.6155 0.6153 0.6769 0.6623 0.6868 0.8685 0.8912 --
Runoff (in) 0.00 0.00 0.00 0.00 0.00 0.15 0.20 0.00
Runoff (ft°) 0 0 0 0 0 52 18 0
Runoff Reduction (ft%) 79 79 435 89 275 96 23 276
CALCULATED WQCV RESULTS
Area ID A B C D E F G H
WQCV (ft°) 79 79 435 89 275 148 42 0
WQCV Reduction (ft%) 79 79 435 89 275 96 23 0
WQCYV Reduction (%)| 100% 100% 100% 100% 100% 65% 56% 0%
Untreated WQCV (ft°) 0 0 0 0 0 52 18 0
CALCULATED DESIGN POINT RESULTS (sums results from all columns with the same Downstream Design Point ID)
Downstream Design Point ID A B C D E F G H
DCIA (ft%) 0 0 0 0 0 0 0 0
UIA (f)] 1,903 1,903 10,435 2,144 6,606 3,553 999 0
RPA (ft)| 1,189 1,190 4,982 1,093 3,013 538 122 0
SPA (ft%) 0 0 0 0 0 0 0 5,523
Total Area (ft)| 3,092 3,093 15,417 3,237 9,619 4,091 1,121 5,523
Total Impervious Area (ft%) 1,903 1,903 10,435 2,144 6,606 3,553 999 0
WQCV (ft°) 79 79 435 89 275 148 42 0
WQCV Reduction (ft%) 79 79 435 89 275 96 23 0
WQCYV Reduction (%)|  100% 100% 100% 100% 100% 65% 56% 0%
Untreated WQCV (ft°) 0 0 0 0 0 52 18 0

CALCULATED SITE RESULTS (sums

Total Area (ft)| 45,193
Total Impervious Area (ft?)| 27,543
WQCV (ft’)| 1,148
WQCYV Reduction (ft})| 1,077
IWQCV Reduction (%)|  94%
Untreated WQCYV (ft%) 71

results from

all columns in worksheet)
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will review UIA:RPA areas with the next submittal and updated figure 
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Culvert 1 Sizing

Project Description

Friction Method Manning
Formula
Solve For Fyll Flow
Diameter
The drawing
Input Data indicates this is a
Roughness Coefficient 0.013 18in culvert. Please
Channel Slope 0.005 ft/ft revise.
Normal Depth 11.4in
Diameter 114 in
Discharge 2.21 cfs
Results
Diameter 114 in
Normal Depth 11.4in
Flow Area 0.7 ft2
Wetted Perimeter 3.0 ft
Hydraulic Radius 29in
Top Width 0.00 ft
Critical Depth 7.7 in
Percent Full 100.0 %
Critical Slope 0.008 ft/ft
Velocity 3.10 ft/s
Velocity Head 0.15 ft
Specific Energy 1.10 ft
Froude Number (N/A)
Maximum Discharge 2.38 cfs
Discharge Full 2.21 cfs
Slope Full 0.005 ft/ft
Flow Type Subcritical
GVF Input Data
Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 30.0 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 11.4in
Critical Depth 7.7 in
Channel Slope 0.005 ft/ft
Critical Slope 0.008 ft/ft
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Peerless Farms.fm8 Center [10.03.00.03]
6/15/2023 27 Siemon Company Drive Suite 200 W Page 1 of 2

Watertown, CT 06795 USA +1-203-755-1666


Carlos
Callout
The drawing indicates this is a 18in culvert. Please revise.


Culvert 1 Sizing

Notes:

Flows from Sub-Basin 4.

Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Peerless Farms.fm8 Center [10.03.00.03]
6/15/2023 27 Siemon Company Drive Suite 200 W Page 2 of 2

Watertown, CT 06795 USA +1-203-755-1666



Culvert 2 Sizing

Project Description

Friction Method Manning
Formula
Solve For Fyll Flow
Diameter
Input Data The drawing
Roughness Coefficient 0.013 indicates this is a
Channel Slope 0.005 ft/ft 18in culvert. Please
NF)rmaI Depth 12.6 ?n /_ revise.
Diameter 12.6 in
Discharge 2.84 cfs
Results
Diameter 12.6 in
Normal Depth 12.6 in
Flow Area 0.9 ft2
Wetted Perimeter 3.3 ft
Hydraulic Radius 3.1in
Top Width 0.00 ft
Critical Depth 8.6 in
Percent Full 100.0 %
Critical Slope 0.008 ft/ft
Velocity 3.31 ft/s
Velocity Head 0.17 ft
Specific Energy 1.22 ft
Froude Number (N/A)
Maximum Discharge 3.05 cfs
Discharge Full 2.84 cfs
Slope Full 0.005 ft/ft
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 55.2 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 12.6 in
Critical Depth 8.6 in
Channel Slope 0.005 ft/ft
Critical Slope 0.008 ft/ft

Peerless Farms.fm8
6/15/2023

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.03.00.03]
Page 1 of 2


Carlos
Callout
The drawing indicates this is a 18in culvert. Please revise.


Culvert 2 Sizing

Notes:

Flows from Sub-Basin 5.

Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Peerless Farms.fm8 Center [10.03.00.03]
6/15/2023 27 Siemon Company Drive Suite 200 W Page 2 of 2

Watertown, CT 06795 USA +1-203-755-1666



Culvert 3 Sizing

Project Description

Friction Method Manning
Formula
Full Flow
Solve For Diameter
Input Data The drawing
Roughness Coefficient 0.013 indicates this is a

Channel Slope
Normal Depth

0.005 ft/ft 24in culvert. Please
23.0in revise.
23.0in

Diameter
Discharge 14.31 cfs
Results
Diameter 23.01in
Normal Depth 23.0in
Flow Area 2.9 ft2
Wetted Perimeter 6.0 ft
Hydraulic Radius 5.8 in
Top Width 0.00 ft
Critical Depth 16.5 in
Percent Full 100.0 %
Critical Slope 0.007 ft/ft
Velocity 4.95 ft/s
Velocity Head 0.38 ft
Specific Energy 2.30 ft
Froude Number (N/A)
Maximum Discharge 15.39 cfs
Discharge Full 14.31 cfs
Slope Full 0.005 ft/ft
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 55.2 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 23.0in
Critical Depth 16.5 in
Channel Slope 0.005 ft/ft
Critical Slope 0.007 ft/ft

Bentley Systems, Inc. Haestad Methods Solution

Peerless Farms.fm8
6/15/2023

Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.03.00.03]
Page 1 of 2


Carlos
Callout
The drawing indicates this is a 24in culvert. Please revise.


Culvert 3 Sizing

Notes:

Flows from Sub-Basin 4, 5, and 6.

Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Peerless Farms.fm8 Center [10.03.00.03]
6/15/2023 27 Siemon Company Drive Suite 200 W Page 2 of 2

Watertown, CT 06795 USA +1-203-755-1666



Culvert 4 Sizing

Project Description

Friction Method Manning
Formula
Full Flow
Solve For Diameter
Input Data The drawing
Roughness Coefficient 0.013 indicates this is a

Channel Slope
Normal Depth

O-OOS ftfy_ 18in culvert. Please
119 in .
e revise.

Diameter
Discharge 2.48 cfs
Results
Diameter 119 in
Normal Depth 11.9in
Flow Area 0.8 ft2
Wetted Perimeter 3.1ft
Hydraulic Radius 3.0in
Top Width 0.00 ft
Critical Depth 8.1in
Percent Full 100.0 %
Critical Slope 0.008 ft/ft
Velocity 3.19 ft/s
Velocity Head 0.16 ft
Specific Energy 1.15 ft
Froude Number (N/A)
Maximum Discharge 2.67 cfs
Discharge Full 2.48 cfs
Slope Full 0.005 ft/ft
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 55.2 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 119 in
Critical Depth 8.1in
Channel Slope 0.005 ft/ft
Critical Slope 0.008 ft/ft

Peerless Farms.fm8
6/15/2023

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.03.00.03]
Page 1 of 2


Carlos
Callout
The drawing indicates this is a 18in culvert. Please revise.


Culvert 4 Sizing

Notes:

Flows from Sub-Basin 3

Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Peerless Farms.fm8 Center [10.03.00.03]
6/15/2023 27 Siemon Company Drive Suite 200 W Page 2 of 2

Watertown, CT 06795 USA +1-203-755-1666



Typical Ditch and Swale Cross-Section

Project Description

Friction Method

Manning
Formula

Solve For Normal Depth
Input Data
Roughness Coefficient 0.030
Channel Slope 0.025 ft/ft
Left Side Slope 4.000 H:V
Right Side Slope 4.000 H:V
Discharge 62.14 cfs
Results
Normal Depth 18.6 in
Flow Area 9.6 ft2
Wetted Perimeter 12.8 ft
Hydraulic Radius 9.0in
Top Width 12.39 ft . . . -
Critical Depth 206 in velocities this high require
Critical Slope 0.014 ft/ft bermuda grass or sodded
Velocity 6.47 ft/s grass
Velocity Head 0.65 ft
Specific Energy 2.20 ft
Froude Number 1.296
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
go_ﬁmﬁ' DEpt: ;gz in | swales must have a minimum
ritical Dept .6in
Channel Slope 0.025 ft/ft of 1ft freeboard
Critical Slope 0.014 ft/ft

The discharge for the entire site was used to show that 2-ft deep drainage ditches and swales can
accommodate the entire site's 100-year stormwater runoff. Please note though that this amount of
runoff is not anticipated to ever be in just one ditch/swale.

Peerless Farms.fm8
6/15/2023

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.03.00.03]
Page 1 of 1
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Text Box
The discharge for the entire site was used to show that 2-ft deep drainage ditches and swales can accommodate the entire site's 100-year stormwater runoff. Please note though that this amount of runoff is not anticipated to ever be in just one ditch/swale.  

Christina Prete
Highlight
6.47

Christina Prete
Text Box
velocities this high require bermuda grass or sodded grass

Christina Prete
Text Box
swales must have a minimum of 1ft freeboard
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Kimley-Horn & Associates, Inc.

Opinion of Probable Construction Cost

Client: Robert S. Williams
Project: Peerless Farms, El Paso County, CO
KHA No.: 196114000

Date:

Prepared By:
Checked By:

7/19/2021
MH

Sheet:

lofl I

This OPC is not intended for basing financial decisions, or securing funding. Review all notes and assumptions. Since Kimley-Horn & Associates, Inc.
has no control over the cost of labor, materials, equipment, or services furnished by others, or over methods of determining price, or over competitive
bidding or market conditions, any and all opinions as to the cost herein, including but not limited to opinions as to the costs of construction materials,
shall be made on the basis of experience and best available data. Kimley-Horn & Associates, Inc. cannot and does not guarantee that proposals,
bids, or actual costs will not vary from the opinions on costs shown herein. The total costs and other numbers in this Opinion of Probable Cost have

been rounded.

Item No. Item Description Quantity Unit Unit Price Item Cost
Private Storm Sewer (Non-Reimbursible)
1 18" RCP Storm Pipe 146 LF $67.00 $9,782
Include 24" RCP, riprap, FES.
Subtotal: $9,782
Contingency (%,+/-) 10% $978
Project Total: $10,760

Basis for Cost Projection:

No Design Completed
Preliminary Design

O =0

Final Design

Design Engineer:

Mitchell O. Hess

Registered Professional Engineer, State of Colorado No. 53916


Carlos
Text Box
Include 24" RCP, riprap, FES.
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Master Development Drainage Plan and Preliminary Drainage Report
Peerless Farms — El Paso County, Colorado
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Figure 2: Looking East Towards the Unnamed Drainageway

20 Kimley»Horn



Master Development Drainage Plan and Preliminary Drainage Report

Peerless Farms — El Paso County, Colorado

Figure 3: Looking East Twards te Unnamed Drainagewy ‘

e — |

Figure 4: Looking North Towards Falcon Highway

21 Kimley»Horn



Master Development Drainage Plan and Preliminary Drainage Report

Peerless Farms — El Paso County, Colorado

Figure 5: Looking Southeast at the Unnamed Drainageway

igur 6: Unnamed Daingeway
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Master Development Drainage Plan and Preliminary Drainage Report
Peerless Farms — El Paso County, Colorado

Figure 8: Looing East at th Unnamed Drainageway at the South End of the Site
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Table 6 5 Regional Detention Pond Summary

. Pond ,'Volume (AR}’ Peak-Inflow. (cfs) L Peak Outﬂo’w (cfs) °
T R o, 2yr | 100-yr- . 2-yr’ 100-yr :
RG-01 9.02 100 320 T 63
RG-02 170 600 4800 {50 2200
RG-03 0.04 3 70 2 9
RG-04 L.07 19 120 ] 55
RG-05 0.03 12 120 11 3

For the 100-year peak flow, flood impacts downstream from the regional detention pond will not increase.

6.3.1.1. Channels

Channels upstream of the regional detention ponds need to be sized for the future undetained 100-year
peak flow rates from development, while culverts and channels downstream of regional ponds are sized
for the existing 100-year peak flow rates. Proposed channel improvements along the corresponding
reaches are summarized in Table 6-6.

Table 6 6 Channel Des:gns for Reglonal Detentlon Alternatlve

Lol - ExXistin Proposed A
= :. Cha;ln : 100-yr F l%)w' Oﬂ-y[:'OFlow _ ;Rigl{,(gcnfsg*‘low : L(e::;tliln(ef!t) Mate{-}a] :
et vi]o e efs) - (cfs) - 5 o L e
Main Stem (MS-04) 1700 3400 3500 7140 Riprap
Main Stem (MS-05) 1500 3000 3000 11100 Grass
Main Stem (MS-06) : 590 890 900 7330 Grass
Main Stem (MS-06) 660 930 1000 3170 Grass
Main Stem (MS-06) 720 1500 1500 4450 Grass
Main Stem (MS-06) 750 1600 2000 3330 Grass
Tributary 3 (T3-01) 720 1500 1500 10710 Grass
Tributary 4 (T4) 200 570 600 1840 Grass
Tributary 5 (T5) 150 240 300 930 Grass
Tributary 5 (T'5) 270 410 500 7770 Grass
Tributary 6 (TG) 200 440 500 4270 Grass
Tributary 6 (T6) 240 570 600 3940 Grass

6.3.1.2. Culverts '

As with the channels, culverts upstream of a regional detention pond need to be sized for the future
undetained 100-year peak flow rates, while culverts and channels downstream are sized for the existing
100-year peak flow rates. Proposed culvert improvements along the corresponding reaches are
summarized in Table 6-7 for the Regional Detention Alternative.

Haegler Ranch
Drainage Basin Planning Study

Table 6-7 Culvert Designs for Regional Detention

S o R s * Necessary -

o epepnn ‘ o | Propesed. |0 <t e Facility fof
' ~,£::;ll;?r T Cil:)zz?ng |+ Channel Exsl;s;ng . 100-yr Flow - Defiélency ‘1. Proposed .
2T - S oo (efs) ST 1060-year -

' . ) . . " Flow -
Main Stem 6-10'X6’
405 Murr Road (MS-04) 66" RCP 3,400 Overtops RCBs
Peerless Tributary 3 (13- . 2-100Xe’
507 Farms Road 01) 60" CMP 1200 Overtops RCBs
Falcen Tributary 3 (T3-
609 Highway 02) 18”7 CMP 460 Overtops 2-66" RCPs -
Falcon
610 Highway Tributary 4 (T4) | 24" CMP 570 Overtops 2-72” RCPs
Falcon
612 Highway - Tributary 5 (T5) | 24" CMP 240 Overtops 72" RCP
Falcon Main Stem 2-60" 4-10° X6’
628 Highway (MS-05) CMPs 2,200 Overtops RCBs
702 Curtis Road Tributary 6 (T6) | 36" CMP 140 Overtops 60" RCP
Main Stem
703 Curtis Road (MS-06) 24” CMP 890 Overtops 2-8"X6’ RCBs
Judge Orr Main Stem Blocked
704 Road {MS-06) Culvert 230 Overtops 2-8°X6’ RCBs
Future Main Stem
1001 Pastura Street | (MS-06) N/A 930 Future Road 2-8°X6’ RCBs
Future Arroyo ‘
Hondo Blvd. | Main Stem
1002 N. {MS-06) N/A 930 Future Road 2-8"X6” RCBs
Future Arroyo
Hondo Blvd. | Main Stem _
1003 S. (MS-06) N/A 1500 Future Road 3-8°X6’ RCBs
Future :
1004 Pastura Street | Tributary 6 (T6) | N/A 440 Future Road 2-66” RCPs
Future El
1005 Vado Road Trbutary 6 (T6) | N/A 440 Future Road 2-66” RCPs
Future
1006 Socorro Trail | Tributary 6 (T6) | N/A 440 Future Road 2-66" RCPs

6.3.2. Subregional Detention

Note: Changes recommended 1o other culverts under existing conditions still apply

For this alternative, subregional detention ponds are located and sized to address development as it will
occur. Locations of proposed subregional detention ponds are shown in Figure 6-2 and are summarized in
Table 6-8. A connectivity diagram for the sub-regional HEC-HMS model is shown in Figure 6-3.
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PRIVATE RESIDENTIAL
(CALEY, ROBERT A JR)
6320 PEERLESS FARMS RD
~5 ACRES, RR-5
PLAT NO. 7450, LOT 3

PROJECT NAME:
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196114000
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6/15/2023

EXISTING RATIONAL CALCULATIONS SUMMARY
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Text Box
Unresolved Review 1 Comment:
- Any offsite flow from this general area? From Sagecreek South Drainage (Proj # SF85026) Map it looks like there may be some flow from here. 

CDurham
Text Box
State flows at this crossing and where they came from (FEMA, DBPS, etc)

CDurham
Text Box
Include BFE's

CDurham
Text Box
Label High & Low points
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Carlos
Text Box
Show and label base flood elevations provided by FEMA.

Carlos
Text Box
Provide calculations for this culvert.

Carlos
Callout
Recommend revising basin boundary linework so that the boundary of sub-basin 3 can be visible.

Carlos
Callout
Label contours, it does not appear flows would be in this direction

Christina Prete
Callout
Label UIA:RPA and SPA areas to correlate with UD-BMP Spreadsheet. you may want to create a new figure so that you can show dimensions and not clutter this figure.

Christina Prete
Callout
not shown on figure but included on UD-BMP Spreadsheet

Christina Prete
Highlight

CDurham
Text Box
Label  High points & low points

CDurham
Callout
Show culvert

CDurham
Text Box
Show riprap outlet protection. Calculations will need to be provided with final drainage report. 

CDurham
PolyLine

CDurham
Callout
This area should be a separate basin
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IF the gravel drives are to remain driveways: add
that the portion of the driveway that falls within the
property line must be included as part of the 10%
impervious area on the lot.

will review UIA:RPA areas with the next submittal
and updated figure

velocities this high require bermuda grass or
sodded grass

swales must have a minimum of 1ft freeboard

provide riprap outlet protection calcs.



Subject: Text Box

Page Label: 48

Author: CDurham

Date: 8/9/2023 11:14:32 AM
Status:

Color: H
Layer:
Space:

Label High points
& low points

Subject: Text Box

Page Label: 82

Author: CDurham

Date: 8/9/2023 12:51:03 PM

Status:

Color: W
Layer:
Space:

State flows at this crossing and
where they came from (FEMA,

J’EX\ST\NG 24" CULVERT

Subject: Text Box

Page Label: 81

Author: CDurham

Date: 8/9/2023 12:57:38 PM

Status:

Color: H
Layer:
Space:

7777

Include BFE's /

277/

Subject: Text Box

Page Label: 81

Author: CDurham

Date: 8/9/2023 12:58:00 PM

Status:

Color: W
Layer:
Space:

Label High & Low points

Subject: Text Box

Page Label: 81

Author: CDurham

Date: 8/9/2023 12:59:26 PM

Status:

Color: H
Layer:
Space:

Calculations will need to be
provided with final drainage
report.

Subject: Text Box

Page Label: 82

Author: CDurham

Date: 8/9/2023 1:02:17 PM

Status:

Color: W
Layer:
Space:

BFE's shown on this exhibit need to be included on
drainage maps, preliminary plan and GEC plans.

Label High points & low points

State flows at this crossing and where they came
from (FEMA, DBPS, etc)

Include BFE's

Label High & Low points

Show riprap outlet protection. Calculations will
need to be provided with final drainage report.
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