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Preliminary Drainage 
Report

The purpose of this Preliminary Drainage Report is to identify drainage patterns and quantities within
and  affecting  the  proposed  Eagle  Rising  development  and  Eagle  Rising subdivision.   The
development project  is a residential  subdivision with  seventeen (17) 2.5± acre lots,  and two (2)
tracts.  The report will  identify specific solutions to problems on-site and off-site resulting from the
proposed project.  The report and included maps present results of hydrologic and drainage facilities
analyses.  The report will discuss the recommended drainage improvements to the site and identify
drainage  requirements  relative  to  the  proposed  project.   This  report  has  been  prepared  and
submitted  in  accordance  with  the  requirements  of  the  El  Paso  County  development  approval
process.  An Appendix is included with this report with pertinent calculations and graphs used in the
drainage analyses and design.

1   General Location and Description

1.1   Location

The proposed Eagle Rising project and is located within the east one-half of Section 29, Township
12 South, Range 65 west of the 6th principal meridian in El Paso County, Colorado.  The Eagle
Rising project  site consists  of  70.8+/-  acres and is  situated east  of  Black Forest  Road north  of
Highland Park subdivision filing No. 2.  The site contains two existing single-family residences and
several  ancillary  buildings.   The El  Paso County Assessor's  Schedule Numbers for the site are
5229000034 and 5229000035. The proposed site has never been platted.  A Vicinity Map is included
in the Appendix.  

The south edge of the site is adjacent to Highland Park Subdivision Filing No. 2 zoned RR-2.5 (Rural
Residential (2.5 acres).  Lots 9, 10 & 11 Eagle Wing Estates zoned RR-2.5 each containing a single
family residence are located adjacent to the west side of the site. Also adjacent to the west side of
the site is an unplatted parcel containing a single-family residence zoned RR-5.  Lots 135, 136, 137,
141 & 142, Highland Park Filing No. 3, vacant lots zoned RR-2.5, are all adjacent to the east side of
the site.  Lot 1, Poco Subdivision, containing a single-family residence zoned RR-5, is also adjacent
to the east side of the site.  Also, adjacent to the east side of the site are lots 8 & 9 block 19 Park
Forest Estates Filing No 2 zoned RR-5, containing a single-family residence. Lot 14 block 18, and lot
5 block 19, Park Forest Estates Filing No. 2, each containing a single-family residence and zoned
RR-5, are adjacent to the north of the site. The site is located in El Paso County's Cottonwood Creek
Drainage Basin.

1.2   Description of Property

The  Eagle Rising site is 70.8+/- acres and is zoned RR-2.5 (Residential  Rural (2.5 Acres).  The
property is the location of two (2) single-family residences, several ancillary buildings with an existing
unpaved driveway.  In addition, there are two on-line ponds along the main stem of Cottonwood
Creek.  These  two  man-made  ponds  along  the  said  channel  reach  which  were  believed  to  be
constructed around the 1950's. The purpose for their construction is unknown due to lack of history
but is speculated to be for livestock use. 

The site is covered with native grass and weeds in good condition, and coniferous trees. Cottonwood
Creek flows to the east through the eastern portion of the site.  The existing site topography slopes
toward Cottonwood Creek with grades that range from 1% to 12%.  Cottonwood Creek flows north to
south to the east through the Eagle Rising site with all storm runoff flows from said Eagle Rising
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2 Preliminary Drainage Report

flowing into Cottonwood Creek. The site is located in the Cottonwood Creek Drainage Basin.  The
flows from in Cottonwood Creek are tributary to Monument Creek.

According to the National Resource Conservation Service, there are two (2) soil types in the  Eagle
Rising site.  Kettle gravelly loamy sand (map unit 40) makes up a portion of the soil in the northern
end of the site.  The soil is deep and somewhat excessively drained.  Permeability is moderately
rapid, surface runoff is slow, and the hazard of erosion is slight to moderate.  Kettle gravelly loamy
sand is classified as being part of Hydrologic Soil Group B.  

The other soil type is Pring Coarse Sandy Loam (map unit 71) which makes up the rest of the site.
The soil is deep and well drained.  Permeability is moderately rapid, surface runoff is slow, and the
hazard of erosion is slight to moderate.  Pring Coarse Sandy Loam is classified as being part of
Hydrologic Soil Group B.

A portion of the Soil Map and data tables from the National Cooperative Soil Survey and relevant
Official Soil Series Descriptions (OSD) are included in the Appendix.1 2

Cottonwood Creek, a major drainage way, runs through the eastern portion of the Eagle Rising site.
The 100-year water surface elevation for the drainage-way was determined by hydraulic analysis
utilizing HEC-RAS as prepared by M&S Civil which is included and accepted in this report.  No build
areas are shown on the Preliminary Plan for Eagle Rising that include the 100-year inundated area
determine in the hydraulic analyses as well as Construction/Disturbance Limits from the Wetland
Determination Mapping for the project.  Two existing ponds, which are to remain, are present in the
drainageway. 

The  current  Flood  Insurance  Study  of  the  region  includes  Flood  Insurance  Rate  Maps (FIRM),
effective on December 7, 2018.3  The proposed subdivision is included in the Community Panels
Numbered 08041C0527 G and 08041C0535 G of the Flood Insurance Rate Maps for the El Paso
County.  A small area in the southeastern corner of the Eagle Rising Site is shown to be included in
a  100-year  flood  hazard  area  as  determined  by  FEMA.  A  portion  of  the  current  FEMA  Flood
Insurance Rate Maps with the site delineated is included in the Appendix.

2   Drainage Basins and Sub-Basins

2.1   Major Basin Descriptions

The  Eagle  Rising site  is  located  in  the  Cottonwood Creek Drainage Basin (FOMO2200)  of  the
Fountain Creek Major Drainage Basin.  The Cottonwood Creek Drainage Basin Covers an area of
approximately 19 square miles and drains to Monument  Creek.  The Cottonwood Creek Drainage
Basin  Planning  Study provides  development  recommendations  and  requirements  for  drainage
development in the Cottonwood Creek Drainage Basin (DBPS).4  The Cottonwood Creek Drainage
Basin encompasses a part of the northeast portion of the City of Colorado Springs and extends to
the north and east.   The drainage basin and Cottonwood Creek drain southwest into  Monument
Creek.   The  Eagle  Rising site  is  located north  of  Cottonwood Creek as it  flows offsite  towards
Monument Creek . The site is located in sub-basin WR 050, upstream of Design Point 040 of the
Drainage Basin Planning Study.  No improvements are recommended on or near the Eagle Rising
site.    The proposed Eagle Rising project is in conformance with the DBPS.

2.2   Other Drainage Reports

The “Eagle Rising Preliminary Drainage Report” by M&S Civil Consultants, Inc. dated June 2013 and
Revised July, 2013 was reviewed in preparation of this Preliminary Drainage Report. 5  Said report is
not approved and therefore was only used for informational purposes.  Calculations in said report

1 WSS
2 OSD
3 FIRM
4 DBPS
5 2015 PDR

61145-EagleRising Preliminary DR.odt



Drainage Basins and Sub-Basins 3

were reviewed and found to be in compliance with the Drainage Design Criteria used to for the
preparation of this report.

2.3   Sub-Basin Description

The existing drainage patterns of the Eagle Rising development project are described by various
sub-basins making up 21 Existing Design Points and  22 Developed Design Points.  All existing sub-
basin delineations and data are depicted on the attached Eagle Rising Hydrology Map Existing
(on-site). 

3   Drainage Design Criteria

3.1   Development Criteria Reference

This  Preliminary  Drainage  Report for  Eagle  Rising has  been  prepared  according  to  the  report
guidelines presented in the latest edition of El Paso County Drainage Criteria Manual (DCM)6.   The
County has also adopted portions of the City of Colorado Springs Drainage Criteria Manual Volumes
1 and 2, especially concerning the calculation of rainfall runoff flow rates.7 8 The  hydrologic analysis
is  based  on  a  collection  of  data  from  the  DCM,  the  NRCS  Web  Soil  Survey9,  and  existing
topographic data by Land Resource Associates. 

3.2   Hydrologic Criteria

For this  Preliminary Drainage Report,  the Rational Method as described in the Drainage Criteria
Manual has been used for all Storm Runoff calculations, as the development and all sub-basins are
less than 130 acres in area.  “Colorado Springs Rainfall Intensity Duration Frequency” curves, Figure
6-5 in the DCM, was used to obtain the design rainfall values; a copy is included in the Appendix.
The “Overland (Initial) Flow Equation” (Eq. 6-8) in the DCM, and Manning's equation with estimated
depths were used in time of concentration calculations.  “Runoff Coefficients for Rational Method”,
Table 6-6 in the DCM, was utilized as a guide in estimating runoff coefficient and Percent Impervious
values;  a  copy is  included in  the  Appendix.   Peak runoff  discharges  were  calculated for  each
drainage sub-basin for both the 5-year storm event and the 100-year storm event with the Rational
Method formula, (Eq. 6-5) in the DCM.10

4   Drainage Facility Design

4.1   General Concept

The intent of the drainage concept presented in this Preliminary Drainage Report is to allow for the
development Eagle Rising which consists of  seventeen (17) 2.5-acre lots, and two (2) tracts while
maintaining the existing drainage patterns  on the site.   The site  will  be in  compliance with  the
County's  Stormwater  Management  regulations.  Major  and minor  storm flows will  continue  to  be
safely conveyed through the site and downstream.

The proposed drainage facilities for the development of Eagle Rising are minimal.  The proposed use
of the land being 2.5 acre lots does not lead to the necessity of onsite drainage facilities, other than
culverts to convey the existing flows under the proposed roadways and driveways.  As mentioned
above,  the existing channel  is  currently  witnessing close to  the ultimate flows from the existing
upstream developed property with minimum signs of deterioration.  

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

6 DCM Section 4.3 and Section 4.4
7 CS DCM Vol 1
8 CS DCM Vol 2
9 WSS
10 DCM

61145-EagleRising Preliminary DR.odt



4 Preliminary Drainage Report

4.2   Existing Hydrologic Conditions

The Eagle Rising Development is approximately 70.8+/- acres in size. The site primarily consists of
grass land with slopes ranging from 4% to 12% and greater adjacent to Cottonwood Creek. The
Cottonwood Creek main stem and several tributary branches are located within the site boundary. In
addition, there are two on-line ponds along the main stem. These two man-made ponds along the
channel  reach  which  were  believed  to  be  constructed  around  the  50's.  The  purpose  for  their
construction is unknown due to lack of history but is speculated to be for livestock use. There are two
existing single – family residences and several ancillary buildings present. Existing gravel roadways
provide access. There is no evidence of severe erosion or degradation of existing channel. However,
it has been mentioned by the previous owner that the existing ponds did overflow at the existing
locations,  into  the  downstream  channel.  Also,  there  is  no  evidence  of  large  sediment  transfer
deposits in the channel way or in the existing ponds.

The slopes located on the downstream ends of the aforementioned ponds needed improvements to
ensure safety.  The downstream pond slopes have be regarded to a 2.5:1 slopes, maximum.  The
downstream slopes  were  cleaned  of  organics  and  have  soft  areas  re-compacted.  The  fill  was
benched into  the existing  compacted  slopes and the toes keyed into  the existing ground.   It  is
proposed that a maintenance access road be constructed along the embankment of the south pond.  
No other improvements to the pond embankments or overflow structures are proposed at this time.  

The ponds along the main stem (described in the Existing Drainage Characteristics narrative) were
treated  as  wide  channels  due  to  their  limited  capacity  for  storage.  Utilizing  this  approach  is
conservative in nature because the model assumes no storage; therefore yielding a certain amount
of velocity thru the pond reach, albeit minor.  Upon field investigation, an outlet structure and pipe
was discovered.  This was not taken into consideration in the model since the size (12") is not large
enough to convey a significant amount of flow and is thought to be used as an overflow structure
during minor  storm events only.  A "mixed" flow regime approach was used in the model.  This
approach is typically used for reaches of channels when you have a "mixture" of subcritical and
supercritical flow regimes as was evident from review of the model's output data.

The existing upstream land is currently 80% developed into 2.5 acre lots or larger, as planned in the
Cottonwood  Creek  DBPS.  Therefore,  the  planned  developed  flows  per  the  DBPS  are  closely
matched to the current flows routed through the site. A brief description of each existing drainage
basin including runoff rates, and drainage patterns for each basin is provided in this section of the
report.   A summary  of  peak developed runoff  for  the  basins and designated design  points  are
depicted on the Hydrologic  Map -  On-site  Existing in  the  Appendix.  The off-site  drainage area
impacting Eagle Rising Development and more particularly on-site drainage areas have been divided
into existing drainage basins described as follows:

Design Point E1 (DP El) flows (Q5=307cfs, Q100=547cfs) are generated from off-site basins A1,
A2, A3, A4, A5, A8, A9 & A13. These basins were delineated in the 1994 Cottonwood Creek DBPS.
These basins are located at the top of the Cottonwood Creek watershed and consist of large lot
subdivisions, open space, fields and pastures. DP El is located on the main stem of Cottonwood
Creek at the site northern boundary as creek flow enters the Eagle Rising development.

Design Point E2 (DP E2) flows (Q5=24cfs, Q100=57cfs) are generated from off-site basin OS-B1A.
This basin is a sub-basin of DBPS basin B1 and has been created to determine the flow at the entry
point  into  the  site  along  a  tributary  branch  of  the  main  stem.  This  basin  consists  of  large  lot
subdivisions, open space, fields and pastures.

Design Point E3 (DP E3) flows (Q5=42cfs, Q100=98cfs) are generated from off-site basin OS-B1B.
This basin 1s a sub-basin of DBPS basin B1 and has been created to determine the flow at the entry
point  into  the  site  along  a  tributary  branch  of  the  main  stem.  This  basin  consists  of  large  lot
subdivisions, open space, fields and pastures.

Design Point E4 (DP E4) flows (Q5=76cfs, Q100=136cfs) are generated from off-site basins A6, A7
and A10. These basins were delineated in the 1994 Cottonwood Creek DBPS. These basins consist
of large lot subdivisions, open space, fields and pastures. DP E4 is located along a tributary reach off
the main stem of Cottonwood Creek as flow enters the Eagle Rising development

61145-EagleRising Preliminary DR.odt
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Drainage Facility Design 5

Design Point E5 (DP E5) flows (Q5=408cfs, Q100=728cfs) are generated from DP El, DP E4 on-
site basin EX-A and off-site basin A11. On-site basin EX-A consists of open space as well as a small
portion of the creek itself. Off-site basin A11 consists of large lot subdivisions, open space, fields and
pastures. These basins were delineated in the 1994 Cottonwood Creek DBPS. DPE5 is located on
the main stem of Cottonwood Creek

Design Point E6 (DP E6) flows (Q5=484cfs, Q100=884cfs) are generated from DP E2, DP E3, DP
E5, on-site basin EX-B and off-site basin A12. On-site basin EX-B consists of large lot (2.5ac +/-)
existing development as well as a small portion of the creek itself. Off-site basin A12 consists of
large  lot  subdivisions,  open  space,  fields  and  pastures.  This  basin  was  delineated  in  the  1994
Cottonwood Creek.

Design Point E7 (DP E7) flows (Q5=l.7cfs, Q100=4.0cfs) are generated from off-site basin OS-B1C.
Off-site basin OS-B1C consists of large lot subdivisions, open space, fields and pastures.

Design Point E8 (DP E8) flows (Q5=6cfs, Q100=14cfs) are generated from off-site basin OS-B1D.
Off-site basin OS-B1D consists of large lot subdivisions, open space, fields and pastures.

Design Point E9 (DP E9) flows (Q5=485cfs, Q100=893cfs) are generated from DP E6, D, DP E8,
and on-site basin EX-C, EX-D, and off-site basin OS-B4A. Off-site basin OS-B4A is a sub-basin of
DBPS basin B4 and has been created to determine the flow at the entry point into the site as sheet
flow into the main stem. Off-site basin OS-B4A consists of large lot subdivisions, open space, fields
and pastures. On- site basins EX-C and EX-D consist of large lot (~2.5ac+/-) existing development.
There are two existing ancillary structures present within the basins.

Design Point E10 (DP E10) flows (Q5=10cfs, Q100=24cfs) are generated from off-site basin OS-
B1E. Off-site basin OS-B1E consists of large lot subdivisions, open space, fields and pastures.

Design Point E11 (DP E11) flows (Q5=9cfs, Q100=21cfs) are generated from off-site basin OS-
B3A. Off-site basin OS-B3A consists of large lot subdivisions, open space, fields and pastures.

Design Point E12 (DP E12) flows (Q5=499cfs, Q100=926cfs) are generated from DP E9, DP El, DP
E11, on¬ site basins EX-E, EX-F, and off-site basin OS-B4B. Off-site basin OS-B4B is a sub-basin of
DBPS basin B4 and has been created to determine the flow at the entry point into the site as sheet
flow into the main stem. Off and pastures. On-site basins EX-E and EX-F consist of pasture.

Design Point E13 (DP El3)-site basin OS-B4A consists of large lot subdivisions, open space, fields
flows (Q5=2.1cfs, Q100=5.1cfs) are generated from off-site basin OS-B3B. Off¬ site basin OS-B3A
consists of large lot subdivisions, open space, fields and pastures.

Design Point E14 (DP E14) flows (Q5=496cfs, Q100=925cfs) are generated from DP E12, DP E13,
on-site basins EX-G and EX-H, and off-site basin OS-B4C. Off-site basin OS-B4C consists of large
lot subdivisions, open space, fields and pastures. This basin is a sub-basin of DBPS basin B4 and
has been created to determine the flow at the entry point into the site at the southern pond along the
main stem as primarily sheet flow. DP14 is located on the main stem of Cottonwood Creek. On-site
basins EX·G and EX-H consist of pasture.

Design Point E15 (DP E15) flows (Q5=6.5cfs, Q100=14.8cfs) are generated from off-site basin OS-
B3C. This basin is a sub-basin of DBPS basin B3 and has been created to determine the flow at the
entry point to the site. This calculated flow for information only since it does not mix with on-site flow.
This basin consists of large lot subdivisions, open space, fields and pastures within the Eagle Wing
subdivision.

Design Point El6 (DP E16) flows (Q5=4.9cfs, Q100=11.6cfs) are generated from off-site basin OS-
B3C, and basin EX-H. DP E16 is a summation of the off-site basin and future onsite developed
basin. DP El6 can be compared to DP16 in the next section for the total flows exiting the site.

Design Point E17 (DP E17) flows (Q5=64cfs, Q100=152cfs) are generated from off-site basins OS-
B1A and OS-B1B (DP E2 & DP E3). The summations of these flows at DP E17 are combined in an
existing small local depression area. The depression appears to be man-made, possibly for livestock
watering. The current condition of the depression appears to hold some water at certain times of
year but not continually. The downstream end of the depression area is a small bank to trap the
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6 Preliminary Drainage Report

water in the existing natural swale. The depression area is proposed to be left intact, non disturbed,
and is within a no build area.

Design Point E18 (DP E18) flows (Q5=4.2cfs, Q100=l0cfs) are generated from off-site basin OS-
B1C (DP¬ E7) and basin EX-Cl. Basin EX-C1 was created by the construction of the existing Barn
Building. The Barn construction has redirected the historic flows to the east and into the Cottonwood
channel.

Design Point E19 (DP E19) flows (Q5=64cfs, Q100=151cfs) are generated from the summation of
DP E18, basin EX-B, and DP E17. The summations of these historic flows enter the Cottonwood
Creek channel and combine with flows from DP E5.

Design Point E20 (DP E20) flows (Q5=9.7cfs, Q100=23cfs) are generated from off-site basin OS-
B1D (DP E8) and basin EX-D. Basin EX-D was created by the construction of the existing Barn
Building and riding arena. This construction created a flat graded area and man-made pond. The
pond overflow continues in the historic drainage swale to DP E20.

Design Point E21 (DP E21) flows (Q5=18cfs, Q100=43cfs) are generated from off-site basin OS-
B1E (DP E10), OS-B3A (DP E11) and basin EX-F. Basin EX-F is an undisturbed historic drainage
area. The summation of flows at DP E21 discharges into the existing south pond area and combine
with flows from upstream DP E9.

The  included  Eagle  Rising  Hydrology  Maps  (Existing  On-Site  &  Off-Site)  depicts  the  existing
topographic  mapping,  drainage  basin  delineations,  drainage  patterns,  existing  drives,  drainage
facilities, and runoff quantities with a data table including drainage areas and flow rates.

4.2.1     Developed Hydrologic Conditions

Proposed drainage facilities for development of Eagle Rising are minimal. The proposed use of the
land being 2.5  acre  lots  does not  lead  to  the  necessity  of  onsite  drainage facilities,  other  than
culverts to convey the existing flows under the proposed roadways and driveways. As mentioned
above,  the existing channel  is  currently  witnessing close to  the ultimate flows from the existing
upstream developed property. The channel will be left in a natural condition for its aesthetic value,
better water quality conditions, for both engineering and economic considerations.  The 100 year
storm water flow level has been established and used to provide the establishment of drainage no
build easements above said 100 years levels in the Eagle Rising areas that are impacted.

The existing up-graded ponds  may be used for detention of the increase in existing Eagle Rising site
storm water flows compared to the Eagle Rising developed storm water flow.  The existing 12” outlet
culverts would need to be re-vamped with a riser, trash rack, and appropriate orifice outlet control to
release Eagle Rising storm water flows at their existing historic rate.  The Owner/Developer may
qualify for 50% of the costs of these small on-site ponds as they would meet the criteria of 3.10.4a
Reimbursement of Construction Costs for On-Site Ponds, El Paso County Engineering Design
Criteria Manual.  Said section 3.10.4a also reads “It is important to note that reductions for meeting
certain on site detention criteria and for development that consists of 2.5 or 5.0 acres lots (discussed
above)  cannot  both  be  applied  to  the  same development.   Owner/Developer  will  elect  the  fee
reduction mechanism at the Final Plating stage. 

A brief  description of  each developed drainage basin including developed runoff rates,  drainage
patterns and proposed drainage facilities for each basin is provided in this section of the report.   A
summary of peak developed runoff for the basins and designated design points are depicted on the
Proposed Hydrologic Map (on-site) in the  Appendix.  The site has been divided into twenty-two
developed drainage basins described as follows:

Design Point 1 (DP1) flows (Q5=307cfs, Q100=547cfs) are generated from off-site basins A1, A2,
A3, A4, A5, A8, A9 & A13.  These basins were delineated in the 1994 Cottonwood Creek DBPS. 
These basins are located at the top of the Cottonwood Creek watershed and consist of large lot
subdivisions, open space, fields and pastures.  DP1 is located on the main stem of Cottonwood
Creek at the site northern boundary as creek flow enters the Eagle Rising development.  
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Drainage Facility Design 7

Design Point 2 (DP2) flows (Q5=76cfs, Q100=136cfs) are generated from off-site basins A6, A7 and
A10.  These basins were delineated in the 1994 Cottonwood Creek DBPS.  This basin consists of
large lot subdivisions, open space, fields and pastures.  DP2 is located along a tributary reach off the
main stem of Cottonwood Creek as flow enters the Eagle Rising development.  This design point
was set at this location for entry into the HECRAS model.

Design Point 3 (DP3) flows (Q5=408cfs, Q100=728cfs) are generated from DP1, DP2, on-site basin
A and off-site basin A11.  On-site basin A consists of large lot (~2.5ac +/-) proposed development as
well as a small portion of the creek itself.  Off-site basin A11 consists of large lot subdivisions, open
space, fields and pastures.  These basins were delineated in the 1994 Cottonwood Creek DBPS. 
DP3 is located on the main stem of Cottonwood Creek. This design point was set at this location for
entry into the HECRAS model.

Design Point 4 (DP4)  flows (Q5=24cfs, Q100=57cfs) are generated from off-site basin OS-B1A. 
This basin is a sub-basin of DBPS basin B1 and has been created to determine the flow at the entry
point  into  the  site  along  a  tributary  branch  of  the  main  stem.  This  basin  consists  of  large  lot
subdivisions,  open  space,  fields  and  pastures.  This  flow  is  contained  within  a  drainage-way
(Drainageway  1)  that  runs  through  Lot  1,  Filing  No.  1.  The  slope  of  the  drainage-way  is
approximately 3.6% and has velocities of 3.8fps and 4.7fps, depths of 0.8' and 1.1' during the 5yr
and  100yr  storms  respectively,  at  the  steepest  and  most  defined  a  point  along  the  reach.  A
threshold of 5 fps has been utilized for all natural drainage-ways within the project site due to the
presence  of  well  established vegetation in  the bottom and along the side slopes.  Refer  to  the
hydraulic calculations in appendix 1 for additional information for all drainage-ways. 

Design Point 5 (DP5) flows (Q5=42cfs, Q100=98cfs) are generated from off-site basin OS-B1B. 
This basin is a sub-basin of DBPS basin B1 and has been created to determine the flow at the entry
point  into  the  site  along  a  tributary  branch  of  the  main  stem.  This  basin  consists  of  large  lot
subdivisions,  open  space,  fields  and  pastures.  This  flow  is  contained  within  a  drainage-way
(drainage-way 2)  that  runs through Lots  1 & 2,  Filing No.  1.  The slope of  the drainage-way is
approximately 3.7% and has velocities of 3.8 fps and 4.7 fps, depths of 0.8' and 1.1' during the 5yr
and 100yr storms respectively, at the steepest and most defined a point along the reach.  

Design Point 6 (DP6) flows (Q5=68cfs, Q100=160cfs) are generated from DP4 and DP5 and on-site
basins B and C.  On-site basins B & C consist of large lot (~2.5ac +/-) proposed development. 
Drainagways 1 and 2 combine at this location.  Immediately downstream of this outfall, there is an
existing depression area which appears to be man-made.

Design Point 6A (DP 6A) flows (Q5=4.2cfs, Q100=10cfs) are generated from off-site basin OS-B1C
(DP E7) and basin E1.   Basin E1 was created by the construction of the existing Barn Building and
the proposed development of large lots.  On-site basins E1 consist of large lot (~2.5ac +/-) proposed
development.

Design Point 6B (DP 6B) flows (Q5=65cfs, Q100=155cfs) are generated from the summation of DP
6A, and basin D.   The summations of these flows will  enter the Cottonwood Creek channel and
combine with flows from DP 3.

Design Point 7 (DP7) flows (Q5=488cfs, Q100=892cfs) are generated from DP3, DP6, on-site basin
D and off-site basin A12.  On-site basin D consists of large lot (~2.5ac +/-) proposed development as
well as a small portion of the creek itself.  Off-site basin A12 consists of large lot subdivisions, open
space, fields and pastures.  This basin was delineated in the 1994 Cottonwood Creek DBPS.  Flow
is contained within  a drainage-way (Drainage-way 3) that  runs through numerous lots contained
within the development (see map).  A conservative 5 yr and 100 yr flow calculated along this reach is
approximately 80 cfs and 197 cfs (DP6 and basin D direct runoff) respectively.  The slope of the
drainage-way is approximately 4.0% and has velocities of 6.1 fps and 7.7 fps, depths of 1.5' and 2.1'
during the 5yr and 100yr storms respectively, at the steepest and most defined a point along the
reach.  These velocity values are above the threshold chosen for the project (5fps) and are therefore
considered erosive in nature.  However, this drainage-way is located along the rear lot lines of the
lots noted and is not felt to be a threat to proposed structures.  Therefore, no improvements are
proposed at this time, thereby preserving the natural drainage-way characteristics.  DP7 is located
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on the main stem of Cottonwood Creek. This design point was set at this location for entry into the
HECRAS model.

Design Point 8 (DP8) flows (Q5=490cfs, Q100=898cfs) are generated from DP7, on-site basins E
and off-site basin OS-B1C.  Off-site basin OS-B1C is a sub-basin of DBPS basin B1 and has been
created to determine the flow at the entry point into the site along a tributary branch of the main
stem.  This basin consists of large lot subdivisions, open space, fields and pastures. On-site basins
E consists  of  large lot  (~2.5ac +/-)  proposed development.  There is  an existing residence and
ancillary structures present within the basin.  Flow is contained within a drainage-way (Drainage-way
4) that runs through lot 7 in Filing No. 1.  A conservative 5 yr and 100 yr flow calculated along this
reach is approximately 11 cfs and 26 cfs (DP6 and basin E2 direct runoff) respectively.  The slope of
the drainageway is approximately 4.0% and has velocities of 2.9 fps and 3.6 fps, depths of 0.5' and
0.7' during the 5yr and 100yr storms respectively, at the steepest and most defined a point along the
reach.  These velocity values are below the threshold chosen for the project (5 fps) and are therefore
considered non-erosive in nature.  Therefore, no improvements are proposed.  DP8 is located on the
main  stem of  Cottonwood  Creek.  This  design  point  was  set  at  this  location  for  entry  into  the
HECRAS model. 

Design Point 8A (DP 8A) flows (Q5=8.2cfs, Q100=20cfs) are generated from off-site basin OS-B1D
(DP  E8)  and  approximately  half  of  basin  F.  The  purpose  of  the  computation  of  DP 8A is  to
understand the proposed flows in the roadside ditch and to size the driveway culverts to access Lots
3, 4, 5 & 6.  At this time the exact location of the driveway culvert is unknown.  However, a 36” CMP
culvert  or equivalent should be installed under the driveway to adequately convey the flows in a
roadside ditch downstream.

Design Point 8B (DP 8B) flows (Q5=9.7cfs, Q100=23cfs) are generated from off-site basin OS-B1D
(DP E8) and all of basin F.  Flows from DP 8B are calculated to design Drainage-way 6 that runs
along the shared property line of Lot 9 & 10.  On each side of this property line, a 25’ wide drainage
easement (50’ wide total) is proposed.  A proposed swale in the drainage easement will convey the
flows into  the Cottonwood Creek Channel.  The swale shall  be constructed with  temporary and
permanent  BMP’s.  At  the  base  of  the  proposed  swale,  a  permanent  sediment  basin  shall  be
constructed to prevent sediment transfer into the channel.  A conservative 100 yr flow calculated at
this location is approximately 23 cfs (basin F and OS-B1D direct runoff – DP 8B).  To convey this
flow a 36" RCP with flared end sections at each end are proposed.  The proposed slope of the
culvert  is 5.5%, with an outflow velocity of 18.5 fps.  A riprap plunge pool will  be located at the
downstream  end  to  dissipate  energy.  Downstream  from  the  aforementioned  culvert,  flow  is
contained within a proposed drainage-way (Drainage-way 6) that runs between lots 9 and 10 in Filing
No. 1.  The slope of the drainage-way is approximately 6.4% and has velocities of 5.4 fps and 6.4
fps, depths of 0.9' and 1.2' during the 5yr and 100yr storms respectively, at the steepest and most
defined a point  along the reach.  These velocity  values are above the threshold chosen for the
project (5fps) and are therefore considered erosive in nature.  However, this drainage-way is located
along the side lot  lines of  the lots  noted and is  not  felt  to  be a threat  to  proposed structures. 
Therefore, no improvements are proposed.  At the downstream end of the drainage-way, flows reach
the main stem.  Since the drainage-way outfall is immediately adjacent to the creek, short in nature,
and within the prudent line setback, no proposed improvements are recommended.  DP9 is located
on the main stem of Cottonwood Creek. This design point was set at this location for entry into the
HECRAS model.

Design Point 9 (DP9) flows (Q5=490cfs, Q100=903cfs) are generated from DP8, on-site basin F
and off-site basins OS-B1D and OS-B4A .  Off-site basin OS-B1D is a sub-basin of DBPS basin B1
and has been created to determine the flow at the entry point into the site.  Off-site basin OS-B4A is
a sub-basin of DBPS basin B4 and has been created to determine the flow at the entry point into the
site as sheet flow into the main stem.  Off-site basins OS-B1D and OS-B4A consists of large lot
subdivisions, open space, fields and pastures. On-site basins F consists of large lot (~2.5ac +/-)
proposed development.  There is an existing ancillary structure present within the basin.  

Design Point  10 (DP10) flows (Q5=490cfs,  Q100=904cfs)  are  generated from  DP9 and on-site
basin G.  On-site basin G consists of large lot (~2.5ac +/-) proposed development as well as a small
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portion of the creek itself.  Flow from basin G is contained within a broad swale that runs through lots
10 & 11 in Filing No. 1.  At the downstream end of the swale, flow concentrates into a drainage-way
prior to reaching the main stem.  Since the drainage-way is immediately adjacent to the creek, short
in nature, and within the prudent line setback, no proposed improvements are recommended.  DP10
is located on the main stem of Cottonwood Creek. This design point was set at this location for entry
into the HECRAS model. 

Design Point 11 (DP11) flows (Q5=24cfs, Q100=58cfs) are generated from on-site basins H and I
and off-site basins OS-B1E and OS-B3A.  Off-site basin OS-B1E is a sub-basin of DBPS basin B1
and has been created to determine the flow at the entry point into the site.  Off-site basin OS-B3A is
a sub-basin of DBPS basin B3 and has been created to determine the flow at the entry point into the
site.  Off-site basins OS-B1E and OS-B3A consist of large lot subdivisions, open space, fields and
pastures. On-site basins H and I consist of large lot (~2.5ac +/-) proposed development.  Flow from
off-site basin OS-B1E and on-site basin H is contained within a drainage-way (Drainage-way 7) that
runs through Lots 1 & 2 in Filing No. 1 adjacent to the proposed Eagle Wing Drive.   The slope of the
drainage-way is approximately 4.8% and has velocities of 2.6fps and 3.2fps, depths of 0.3' and 0.5'
during the 5yr and 100yr storms respectively.  Drainage-way 7 and flow from basin OS-B3A and
basin I combine at the location of proposed Eagle Wing Drive.  The proposed Eagle Wing Drive  has
been rough graded and 2-24” culverts with flared end sections at each end have been installed.  A
riprap plunge pool will be located at the downstream end to dissipate energy. 

Design Point 11A (DP11A) flows (Q5=27cfs, Q100=64cfs) are generated from DP 11, and basin J. 
The combination of these flows are conveyed in Drainage-way 5, and into the existing pond area.  
Flow is contained within a drainage-way (Drainage-way 5) that runs through a tract in Lot 11, Filing
No 1.  A conservative 5 yr and 100 yr flow calculated along this reach is approximately 27 cfs and 64
cfs (DP11A).  The slope of the drainage-way is approximately 5.1% and has velocities of 4.2 fps and
5.2fps, depths of 0.7' and 1.0' during the 5yr and 100yr storms respectively, at the steepest and most
defined a point along the reach.  These velocity values are right at the threshold chosen for the
project (5 fps).  However, this drainage-way is located along the open space tract and is not felt to be
a threat to proposed structures.  Therefore, no improvements are proposed at this time, other than
the  upstream  sediment  control  basin  at  the  end  of  the  culvert,  thereby  preserving  the  natural
drainage-way characteristics.

Design Point 12 (DP12) flows (Q5=501cfs, Q100=930cfs) are generated from DP10, DP11, DP 11A
and on-site basin J.  On-site basin J consists of large lot (~2.5ac +/-) proposed development as well
as a small portion of the creek itself as well as an open space drainage tract designated to convey
from upstream.    DP12 is located on the main stem of Cottonwood Creek. This design point was set
at this location for entry into the HECRAS model.

Design Point 13 (DP13) flows (Q5=504cfs, Q100=937cfs) are generated from DP12, and off-site
basin OS-B4B.  Off-site basin OS-B4B consists of large lot  subdivisions,  open space, fields and
pastures. This basin is a sub-basin of DBPS basin B4 and has been created to determine the flow at
the entry point into the site at the southern pond along the main stem as sheet flow.   DP13 is located
on the main stem of Cottonwood Creek. This design point was set at this location for entry into the
HECRAS model.

Design Point 14 (DP14) flows (Q5=507cfs, Q100=943cfs) are generated from  DP13, and off-site
basin OS-B4C.  Off-site basin OS-B4C consists of large lot subdivisions,  open space, fields and
pastures. This basin is a sub-basin of DBPS basin B4 and has been created to determine the flow at
the entry point into the site at the southern pond along the main stem as primarily sheet flow.   DP14
is located on the main stem of Cottonwood Creek. This design point was set at this location for entry
into the HECRAS model as well as for sizing the future crossing for Briargate Parkway which will be
determined at  the time of the those improvements with a separate study (DBPS recommends a
12’x9’ CBC). This design point corresponds with design point E14.  Design point E14 has existing
flow values of 496cfs and 925cfs for the 5yr and 100yr storms respectively.  This is an increase in
developed flows of 13cfs and 18cfs for the 5yr and 100yr storms respectively.  These are negligible
increases and are so close to the existing conditions due to the proposed development being large
lot development and relatively small (70.8+/- acres) compared to the entire tributary watershed.
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Design Point 15 (DP15) flows (Q5=2.1cfs, Q100=5.1cfs) are generated from off-site basin OS-B3B. 
This basin is a sub-basin of DBPS basin B3 and has been created to determine the flow at the entry
point into the site.  This basin consists of large lot subdivisions, open space, fields and pastures. 
This flow is contained within a broad swale that runs through Lot 12, Filing No. 1.   The 100 yr flow
calculated at this location is approximately 5.1 cfs.   To convey this flow an existing 24" RCP with
flared end sections at each end is already installed under the existing driveway.   The existing slope
of the culvert is ~1.1%, with an outflow velocity of 8.0 fps.  A riprap plunge pool will be located at the
downstream end to dissipate energy.  

Design Point 16 (DP16) flows (Q5=7cfs, Q100=16cfs) are generated from DP15 and on-site basin
L.  On-site  basin  L  consists  of  large  lot  (~2.5ac  +/-)  proposed development.  Flow from  DP15,
downstream from the aforementioned culvert, is contained within a broad swale that runs through
lots 12 & 13 in Filing No. 1.  Due to the minimal amount of calculated flow within this swale, no
calculations  have  been  performed  to  determine  erosiveness.  Therefore,  no  improvements  are
proposed.  DP16 is located along the northern ROW of future Briargate Parkway.  This design point
was located to  size  the  diversion drainage-way (Drainage-way 8).   The drainage-way has been
created to ensure site flow does not enter the Briargate Parkway ROW.  A conservative 5 yr and 100
yr flow calculated along this reach is approximately 7cfs and 16cfs (DP15 and basin L direct runoff)
respectively.  The slope of the drainage-way is approximately 1.4% and has velocities of 2.6 fps and
3.2fps, depths of 1.0' and 1.3' during the 5yr and 100yr storms respectively.   These velocity values
are below the threshold chosen for the project (5fps) and are therefore considered non-erosive. 

It is anticipated that with the future construction of the roadway, an area inlet be located within a
roadside  drainage-way,  thus picking up the  flows and routing them to  the southern  side  of  the
roadway directly downstream of proposed main stem crossing structure.  Until  such time as this
occurs, flow will be shallow unconcentrated sheet flow routing directly into the main stem below the
southern pond.  

Design Point 17 (DP17) flows (Q5=6.5cfs, Q100=14.8cfs) are generated from off-site basin OS-
B3C.  This basin is a sub-basin of DBPS basin B3 and has been created to determine the flow at the
entry point adjacent to the site.  This calculated flow for information only since it does not mix with
on-site flow.  This basin consists of large lot subdivisions, open space, fields and pastures within the
Eagle Wing subdivision.  Flows from the Eagle Wing development were calculated to be 17cfs and
36cfs for the 5yr and 100yr storms respectively.  The flows are therefore almost double of that which
was  calculated  in  this  report.   Upon  construction  and  analysis  of  the  Briargate  Parkway
improvements and storm system sizing, this difference needs to be taken into consideration.

4.3   Proposed Residence and Ancillary Structure Protection

At this time, proposed home pads and ancillary structures (sheds, animal corals, etc.) locations are
not known.  It shall be the responsibility of the home builder and subsequently the homeowner to
ensure flows from stormwater are appropriately routed around said structures to prevent flooding and
damage to property.  This can be accomplished by the use of broad swales as opposed to ditches
which tend to concentrate flows and are therefore more susceptible to erosion.  Swales shall  be
protected  from erosion  until  such  time that  vegetation  is  established.   A  civil  engineer  may be
necessary to aid in determination of swale placement and erosion control measures to be used.

5   Drainage and Bridge Fees

The site is located within the Cottonwood Creek Drainage Basin of Fountain Creek, El Paso Basin
Number FOMO2200, which was last studied in 1994.  Fees associated with this basin are Drainage
Fees of $19,752 per impervious acre and Bridge Fees of $1,080 per impervious acre.  The percent
Imperiousness of  the 2.5-acre Rural Residential  site is 11% in accordance with  El Paso County
Engineering Criteria Manual Appendix L Table 3-1.  Also, reduction in the per acre Drainage Fee are
allowed pursuant to El Paso County Resolution 99-383 in the amount of 25% for lots 2.5 acres or
larger will be utilized for this project.  

Fees will be calculated in accordance with the future final plat.    
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6   Conclusion

This  Preliminary  Drainage  Report presents  existing  and  proposed  drainage  conditions  for  the
proposed  Eagle Rising project. The development  contains 70.8+/- acres with seventeen (17)  2.5-
acre  single  family  residential  lots,  and  associated  roadways which  will  have  negligible  and
inconsequential  effects on the existing site  drainage and drainage conditions downstream.  The
proposed project will not, with respect to stormwater runoff, negatively impact the adjacent properties
and downstream properties.
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7   General Maps and Supporting Data

Vicinity Map
Portions of Flood Insurance Rate Map
Portion of Drainage Area Identification Study Map
NRCS Soil Map and Tables
SCS Soil Type Descriptions
Hydrologic Soil Group Map and Tables
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Hydrologic Soil Group

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

8 Blakeland loamy sand, 1 
to 9 percent slopes

A 0.1 0.1%

40 Kettle gravelly loamy 
sand, 3 to 8 percent 
slopes

B 12.3 16.9%

41 Kettle gravelly loamy 
sand, 8 to 40 percent 
slopes

B 0.0 0.0%

71 Pring coarse sandy 
loam, 3 to 8 percent 
slopes

B 60.5 83.0%

Totals for Area of Interest 72.9 100.0%
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Description

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

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

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

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

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

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

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

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

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

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

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

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

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

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 19, Aug 31, 2021

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

Date(s) aerial images were photographed: Aug 19, 2018—May 
26, 2019

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 
percent slopes

0.1 0.1%

40 Kettle gravelly loamy sand, 3 to 
8 percent slopes

12.3 16.9%

41 Kettle gravelly loamy sand, 8 to 
40 percent slopes

0.0 0.0%

71 Pring coarse sandy loam, 3 to 8 
percent slopes

60.5 83.0%

Totals for Area of Interest 72.9 100.0%

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

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

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

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

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

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

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

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

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

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

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

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

Custom Soil Resource Report
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El Paso County Area, Colorado

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 - 0 to 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 supply, 0 to 60 inches: 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

Other soils
Percent of map unit: 1 percent

Custom Soil Resource Report
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Hydric soil rating: No

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

40—Kettle gravelly loamy sand, 3 to 8 percent slopes

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

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

Description of Kettle

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

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

Properties and qualities
Slope: 3 to 8 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 (2.00 to 6.00 

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

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: F048AY908CO - Mixed Conifer
Hydric soil rating: No

Custom Soil Resource Report
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Minor Components

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

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

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

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

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

Description of Kettle

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

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

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

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

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

Custom Soil Resource Report
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Hydrologic Soil Group: B
Ecological site: F048AY908CO - Mixed Conifer
Hydric soil rating: No

Minor Components

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

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

71—Pring coarse sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 369k
Elevation: 6,800 to 7,600 feet
Farmland classification: Not prime farmland

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

Description of Pring

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

Typical profile
A - 0 to 14 inches: coarse sandy loam
C - 14 to 60 inches: gravelly sandy loam

Properties and qualities
Slope: 3 to 8 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 (2.00 to 6.00 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 6.0 inches)

Custom Soil Resource Report
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Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: R048AY222CO - Loamy Park
Hydric soil rating: No

Minor Components

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

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

Custom Soil Resource Report
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8   Hydrologic Calculations
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9   Hydraulic Calculations

Culvert Calculations
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10   Report Maps

Preliminary Plan Reinstated
Offsite Drainage Basin Map
Existing Condition Drainage Map 
Proposed Condition Drainage Map
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NO SCALE

DEVELOPMENT NOTES:

WITHIN THIS APPLICATION.

GEOLOGIC HAZARDS.  MITIGATION MEASURES AND A MAP OF THE

HAZARD AREA CAN BE FOUND IN THE SOILS, GEOLOGY, HAZARD

APPROVED BY AND ACCEPTABLE TO THE EL PASO COUNTY

ATTORNEYS OFFICE.

PLAN FOR THIS SUBDIVISION AND ARE ON FILE AT THE COUNTY DEVELOPMENT SERVICES

DEPARTMENT: TRANSPORTATION IMPACT STUDY; DRAINAGE REPORT; WATER RESOURCES

REPORT; WASTEWATER DISPOSAL REPORT; GEOLOGY AND SOILS REPORT; FIRE PROTECTION

REPORT; NATURAL FEATURES REPORT.

2. ALL PROPERTY OWNERS ARE RESPONSIBLE FOR MAINTAINING PROPER STORM WATER

DRAINAGE IN AND THROUGH THEIR PROPERTY.  PUBLIC DRAINAGE EASEMENTS AS

SPECIFICALLY NOTED ON THE PLAT SHALL BE MAINTAINED BY THE LOT OWNERS UNLESS

OTHERWISE INDICATED.  STRUCTURES, FENCES, MATERIALS OR LANDSCAPING THAT COULD

IMPEDE THE FLOW OR RUNOFF SHALL NOT BE PLACED IN DRAINAGE EASEMENTS.

REVIEW AND PERMIT REQUIREMENTS, AND OTHER AGENCY REQUIREMENTS, IF ANY, OF

APPLICABLE AGENCIES INCLUDING, BUT NOT LIMITED TO, THE COLORADO DIVISION OF

WILDLIFE, COLORADO DEPARTMENT OF TRANSPORTATION, U.S. ARMY CORPS OF ENGINEERS

AND THE U.S. FISH AND WILDLIFE SERVICE REGARDING THE ENDANGERED SPECIES ACT,

PARTICULARLY AS RELATED TO THE LISTED SPECIES IDENTIFIED IN THE PROJECT'S

ENVIRONMENTAL ASSESSMENT.

POSTAL SERVICE REGULATIONS.

CONSTRUCTION, AND MAINTENANCE OF PRIVATE DETENTION POND/WATER QUALITY BMP(s)

AS DESCRIBED IN THE APPROVED PRELIMINARY/FINAL DRAINAGE REPORT FOR THIS 

SUBDIVISION.  FINAL DESIGN, CONSTRUCTION DRAWINGS AND DRAINAGE REPORT UPDATES

SHALL BE CONSTRUCTED AND COMPLETED PRIOR TO THE ISSUANCE OF ANY BUILDING

1. TRACT A - USE OPEN SPACE - TO BE PLACED INTO A CONSERVATION

3. NO NON-MOTORIZED TRAILS OR TRAIL EASEMENTS ARE INCLUDED

6. WASTE WATER TO BE INDIVIDUAL ON SITE SEPTIC SYSTEMS.

7. THIS PROPERTY IS LOCATED WITHIN AND SERVICED BY MOUNTAIN VIEW

ELECTRIC ASSOCIATION SERVICE DISTRICT, THE BLACK FOREST FIRE 

DISTRICT, THE ACADEMY SCHOOL DISTRICT NO. 20 AND THE BLACK HILLS

ENERGY CORPORATION SERVICE DISTRICT.

8. MAXIMUM BUILDING HEIGHT - 35'

9. BUILDING SETBACKS FOR FRONT, SIDE AND REAR YARDS - 25'

UNLESS SHOWN OTHERWISE.

10. STANDARD DRAINAGE AND UTILITY EASEMENTS: FRONT - 15', SIDE - 10',

REAR - 10' AND PERIMETER 30'.

DEVELOPMENT DATA -

 

TOTAL PROJECT - 17 LOTS, 70.79 AC, 100%

 

MIN LOT SIZE - 2.5 AC

GROSS DENSITY - 1 LOT PER 4.16 AC

MAX BLDG HEIGHT - 35 FEET

 

 

 

EAGLE RISING PRELIMINARY PLAN AVAILABLE AT THE EL PASO

COUNTY DEVELOPMENT SERVICES DEPARTMENT.

AREAS OF THE FOLLOWING LOTS HAVE BEEN FOUND TO BE IMPACTED BY

AREAS OF POTENTIALLY SHALLOW GROUND WATER:

PROPERTY OWNERS:

PO BOX 2076 

COLORADO SPRINGS, CO 80901-2076

IQ INVESTORS LLC

PO BOX 2076

DEVELOPER

MYPAD, INC.

STEPHEN J. JACOBS, JR., PRESIDENT

PO BOX 2076

COLORADO SPRINGS, CO 80901-2976

COLORADO SPRINGS, CO 80901-2976

CASAS LIMITED PARTNERSHIP #4
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OR OTHER ENTITY ACCEPTABLE TO BOTH THE APPLICANT AND THE 

BOARD OF COUNTY COMMISSIONERS.

11. PROPOSED METHOD OF GUARANTEEING FUNDS SHALL BE
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WITH FINAL PLAT SUBMITTALS.  THE DETENTION POND/WATER QUALITY BMP(S)
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4. NO DRIVEWAY SHALL BE ESTABLISHED UNLESS AN ACCESS PERMIT HAS BEEN GRANTED
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12. ALL RECORDED EASEMENTS WHOSE LOCATION CAN BE DEFINED ARE SHOWN

ON THE PLAN.  A UTILITY MAINTENANCE EASEMENT WHICH AFFECTS THE ENTIRE

PROPERTY IS RECORDED IN BK 3673 PG 917 OF THE EL PASO COUNTY PUBLIC RECORDS.

BY ENTECH ENGINEERING DATED 5/30/2012 AND 9/14/2012, IN FILE SP-12-006
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5. WATER TO A CENTRAL DISTRIBUTION SYSTEM OWNED AND OPERATED

BY THE PARK FOREST WATER DISTRICT.  FIRE HYDRANTS TO BE PROVIDED

WITH THE CENTRAL WATER DISTRIBUTION SYSTEM PER THE BLACK FOREST

FIRE PROTECTION DISTRICT'S CODE AND SPECIFICATION REQUIREMENTS.

BE RELOCATED DEPENDING UPON FINAL UTILITY ENGINEERING PROVIDED BY INDIVIDUAL

UTILITY COMPANIES.

SHALL BE A DRAINAGE & DRAINAGE MAINTENANCE ACCESS EASEMENT
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DATE - DEC 08. 2022

STANDARD DSD PLAT NOTES

2. AREAS WITHIN PLATTED DRAINAGE EASEMENTS AND TRACT A

4. THE EAGLE WING DRIVE EXTENSION SHALL BE OWNED AND MAINTAINED BY

THE HOME OWNERS ASSOCIATION.  THE KURIE ROAD EXTENSION SHALL BE

OWNED AND MAINTAINED BY EL PASO COUNTY.  BOTH ROADWAY EXTENSIONS

SHALL BE GRAVEL SURFACED AND DESIGNED AND CONSTRUCTED TO 

EL PASO COUNTY STANDARDS.

13. UTILITY LINES PROVIDING SERVICE TO EXISTING BUILDINGS AND FACILITIES MAY

EXISTING ZONING - RR2.5

OPEN SPACE (TRACT A) - 12.08 AC, 17%

SINGLE FAMILY RESIDENTIAL - 17 LOTS, 55.31 AC, 78%

ROAD ROW PUBLIC - 2.09 AC, 3%

ROAD ROW PRIVATE - 1.31 AC, 2%

AVE LOT SIZE - 3.38 AC

AREAS OF PONDED WATER: LOTS 3, 6, 11 & 16

LOTS 1, 7, 8, 9 & 10

AREAS OF SEASONALLY WET SOILS: LOTS 4, 5, 6, 9, 10, 11, 14, 15, 16 & 17

AREAS WHERE SEPTIC SYSTEMS ARE NOT RECOMMENDED: LOTS 3, 6, 7, 8, 9, 10, 11, 14, 15, 16 & 17

AREAS WHERE SHALLOW BEDROCK MAY REQUIRE ENGINEERED SEPTIC SYSTEMS:

     LOTS 3, 5, 8, 12 & 14

AREAS WHERE 30% + SLOPES EXIST: LOT 17

TWO

RURAL GRAVEL LOCAL ROADWAY

SCALE: 1" = 10'
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REF: EPC STD

DTL SD_2-10

NOTE: A PAVEMENT DESIGN REPORT WILL BE REQUIRED BEFORE PLACEMENT OF GRAVEL.
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