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CERTIFICATIONS

Design Engineer’s Statement:
The attached drainage plan and report were prepared under my direction and supervision and are correct to the
best of my knowledge and belief. Said drainage report has been prepared according to the criteria established
by the County for drainage reports and said report is in conformity with the applicable master plan of the
drainage basin. I accept responsibility for any liability caused by any negligent acts, errors or omissions on
my part in preparing this report.

Seal

Charlene. M. Durham, P.E. #36727

Owner/Developer’s Statement:
I, the owner/developer have read and will comply with all of the requirements specified in this drainage report
and plan.

By (signature): Date:

Title:

Address: 2727 Glen Arbor Drive

Colorado Springs, CO 80124

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

Jennifer Irvine, P.E., Date
County Engineer / ECM Administrator
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GENERAL LOCATION & DESCRIPTION

The Gardens at North Carefree is approximately 11.6 acres of single family development. Site will
include the construction of 3 public roads, 71 single family and 5 tracts. The project is bounded by North
Carefree Circle to the north, Akers Drive to the west, Sika Deer Place to the south and open land to the
east. The project is located in the eastern portion of Section 29, Township 13 South, Range 65 West.

The Gardens at North Carefree development site is located within the northern end of the Sand Creek
Basin.

Design, phasing, responsibility and maintenance of any proposed improvements will be discussed in the
final drainage report. Fees will be assessed and paid according to the current rates at the time of platting
for each filing. All easements for utilities and drainage features will be provided with the final plat
process.

Description of Property

The project site is 11.6 acres of vegetation, consisting of short grasses and weeds. The average slope of
the site is between 3 and 9%.

The site is composed of a single soil type. From the NRCS report in Appendix A, the site falls into the
following soil type:

97 — Truckton sandy loam (3-9%) — Type A Soil

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. Group A soil is defined by:

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.

Climate

The climate of the site is typical of a sub-humid to semiarid climate with mild summers and winters. The
average temperature is 31 degrees F in the winter and 68.4 degrees in the summer. Total annual
precipitation is 15.21 inches.

Floodplain Statement

The Flood Insurance Rate Map (FIRM No. 08041C0539-F dated 3/17/99) indicates that there is no
floodplain in the vicinity of the proposed site.

Utilities & Other Encumbrances
The site is currently undeveloped and there are no known utilities on site.
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DRAINAGE DESIGN CRITERIA

Development Criteria Reference

Resolution No. 15-042, Adoption for portions of the City of Colorado Springs Drainage Criteria Manual
(DCM), El Paso County Engineering Criteria Manual (ECM) and Urban Storm Drainage Criteria
Manual (USDCM) by Urban Drainage & Flood Control District was used in preparation of this report.
Additional preliminary and final drainage plans, master development drainage plans, and drainage basin
planning studies used in the preparation of the report are listed in the References Section.

Make sure to indicate that detention
Hydrologic Criteria facilities are full spectrum detention.
Update the narrative throughout the report
Rational Method accordingly.

The rational method was used to determine onsite flows, as required by the current City of Colorado
Springs Drainage Criteria Manual (DCM). Both the #-year and 100-year storm events were considered
in this analysis. Runoff coefficients appropriate to the existing and proposed land uses were selected for
an SCS type “B” soil from Table 6-6 of the DCM/even though the existing soil type is designated as a
type “A” soil. The time of concentration was calglilated per DCM requirements. Rational Method results
are shown in the Appendix B & C. USDCM spreadsheets were used to design the detention and water
quality pond features.

Storm Sewer Design

Storm Sewer systems will be designed tg the 100-year storm and checked with the 5-year storm. Inlets
will be placed at sump areas and intergections where street flow is larger than street capacity. UDFCD
Inlet spreadsheet will be used to detepmine the size of all at-grade and sump inlets. Onsite flow captured
within the storm system will be relegsed into one of the two water quality facilities. Final design of these
facilities will be included in the Figal Drainage Report for the development.

Detention Storage Criteria

This report addresses the preliminary design stage of the 2 detention/water quality features within the
proposed development. Water quality requirements were determined from the UDFCD Volume 3
spreadsheet for an Extended Detention Basin.

Preliminary storage volumes and outflows have been calculated for both detention facilities. A copy of
these designs has been included in the appendix. Final calculations will be completed at the time of final
platting for these facilities.

Waivers
No variances are being requested for this development.

DRAINAGE BASINS

Offsite Basins

There is one off site basin contributing flows to the proposed development. It is located on the east side
of the property along the southern half. The basin is 2.25 acres and is currently undeveloped. Flows from
the basin are 0.59 cfs and 4.3 cfs for the minor and major storms. If this parcel develops, it will need to
provide its own on site water quality.
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Existing Drainage Analysis
Historic drainage analysis was determined by analyzing runoff quantities and patterns for the site. There
are 9 existing basins for the proposed site.

Basin E-1 (5.41 acres) is the top north half of the site between North Carefree Circle and Akers
Drive. Flows are diverted through existing drainage swales to where they will release into Akers
Drive. Flows for this basin are 1.41 cfs for the 5-year storm and 10.33 cfs for the 100-year storm.

Basin E-2 (0.61 acres) is located south of Basin E-1. Existing drainage swales will divert this
flow to an existing low point/detention area. Flows for this basin are 0.23 cfs for the 5-year storm
and 1.72 cfs for the 100-year storm.

Basin E-3 (1.59 acres) is south of Basin E-2. Flows are diverted to the west through existing
drainage swales to an existing low point. Flows for this basin are 0.56 cfs for the 5-year storm
and 4.11 cfs for the 100-year storm.

Basin E-4 (1.28 acres) is south of Basin E-3. Existing drainage swales direct flows to the west to
an existing low area. Flows for this basin are 0.46 cfs for the 5-year storm and 3.35 cfs for the
100-year storm.

Basin E-5 (0.36 acres) is south of Basin E-1 and west of Basin E-2. Flows for this basin are 0.15
cfs for the 5-year storm and 1.08 cfs for the 100-year storm.

Basin E-6 (1.55 acres) is south of Basin E-4. Existing drainage swales direct flows towards the
west, where they will release into Akers Drive. Flows for this basin are 0.55 cfs for the 5-year
storm and 4.03 cfs for the 100-year storm.

Basin E-7 (0.10 acres) is south of Basin E-5 and west of Basin E-3. Flows for this basin are 0.04
cfs for the 5-year storm and 0.29 cfs for the 100-year storm.

Basin E-9 (0.05 acres) is located between Basin E-7 and Akers Drive. This area is the low
area/detention where an existing 30” rcp collects runoff. Flows for this basin are 0.02 cfs for the
5-year storm and 0.14 cfs for the 100-year storm.

Basin E-10 (0.51 acres) is along the south boundary of the project, along the private driveway.
Flows for this basin are 0.21 cfs for the 5-year storm and 1.52 cfs for the 100-year storm.

Design Points

Design Point Z (Q5=0.6, Q100=4.4) consists of flow from Basin OS-1. Flow from this basin
release on site and combine with other on site basins.

Design Point A (Qs=1.4, Q100=10.6) consists of flow from Basin E-1. Flow from this basin is
released directly into Akers Drive where it is intercepted by an existing Type R inlet.

Design Point B (Q5=0.2, Q100=1.8) consists of flow from Basin E-2. It is a natural low point on
the site. Flows will release from this location via an existing culvert and continue to DP E.
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Design Point D (Qs=0.5, Q100=3.5) consists of flow from Basin E-4. Flows will continue over
existing ground to combine at DP C.

Design Point C (Qs5=1.2, Q100=9.4) consists of flow from Basins, OS-1and E-3 and DP D. Flows
will continue to the north where they will combine with other flows at DP H.

Design Point E (Qs5=0.4, Q100=2.9) consists of flow from Basin E-5 and DP B. This is a naturally
occurring low spot on site. Flows will continue via an existing pipe to DP G.

Design Point F (Qs=0.6, Q100=4.2) consists of flow from Basin E-6. These flows are released
directly into Akers Drive where they are intercepted by an existing Type R inlet.

Design Point G (Qs5=0.4, Q100=3.22) consists of flow from Basin E-7 and DP E. This is a sump
area which has an existing culvert for flows to continue to DP H.

Design Point H (Qs=1.5, Qi00=11.4) consists of flow from Basin E-9 and DP C and DP G. This
is the final low point where flows are collected and via a 30” RCP, exit the site and combine with
flows from Akers Drive and the Mule Deer development to the west.

Design Point I (Qs=0.2, Q100=1.6) consists of flow from Basin E10. Flow will be collected in the
curb and gutter of the existing driveway and flow west to Akers Drive.

Proposed Drainage Analysis

The proposed development consists of 20 developed basins and the offsite basin has been divided into 4
separate basins, based on where flows enter onto developed site basins . The majority of the runoff from
the site will be collected via inlets and pipes and diverted to one of two water quality ponds for the
development. The ponds will then release into the existing inlets in Akers Drive and continue through
the existing storm system to the existing drainage channel to the west.

Basin OS-1 (0.26 acres) is the southern most offsite basin. This flow is released into Basin D-20
Flows for this basin are 0.08 cfs for the 5-year storm and 0.56 cfs for the 100-year storm.

Basin OS-2 (0.27 acres) is north of OS-1. Runoff is directed towards Basin D-13. Flows for this
basin are 0.08 cfs for the 5-year storm and 0.57 cfs for the 100-year storm.

Basin OS-3 (0.1.63 acres) is located between OS-2 and OS-4 along the south portion of the
eastern boundary of the site. Runoff is directed towards Basin D-2. Flows for this basin are 0.43
cfs for the 5-year storm and 3.17 cfs for the 100-year storm.

Basin OS-4 (0.07 acres) is the north of OS-3. Runoft is directed towards Basin D-1. Flows for
this basin are 0.02 cfs for the 5-year storm and 0.17 cfs for the 100-year storm.

Basin D-1 (1.24 acres) is the north half of the site along the east boundary to the east leg of
Vineyard Circle. This flow is directed towards a sump inlet on the east side of Vineyard Circle.
Flows for this basin are 2.34 cfs for the 5-year storm and 5.15 cfs for the 100-year storm.
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e Basin D-2 (0.99 acres) is the south half of the site along the east boundary to the east leg of
Vineyard Circle. Runoft is directed towards a sump inlet on the west side of Vineyard Circle.
Flows for this basin are 1.81 cfs for the 5-year storm and 3.99 cfs for the 100-year storm.

e Basin D-3 (0.17 acres) is the southeast half of Vineyard Circle. Runoff is directed towards a
sump inlet on the west side of the east leg of Vineyard Circle. Flows for this basin are 0.37 cfs
for the 5-year storm and 0.82 cfs for the 100-year storm.

e Basin D-4 (0.21 acres) is the northeast half of Vineyard Circle. Runoft is directed towards a
sump inlet on the west side of the east leg of Vineyard Circle. Flows for this basin are 0.48 cfs
for the 5-year storm and 1.06 cfs for the 100-year storm.

e Basin D-5 (1.72 acres) is along the north boundary of the site, along North Carefree and along
Akers Drive, north of Fallow Lane. Runoff continues to an at-grade inlet on the west side of the
west leg of Vineyard Circle. Flows for this basin are 3.26 cfs for the 5-year storm and 7.18 cfs
for the 100-year storm.

e Basin D-6 (0.08 acres) is the east half of Fallow Lane. Flows for this basin are 0.37 cfs for the 5-
year storm and 0.66 cfs for the 100-year storm.

e Basin D-7 (0.05 acres) is the southwest half of Fallow Lane. Flows for this basin are 0.23 cfs for
the 5-year storm and 0.41 cfs for the 100-year storm.

e Basin D-8 (1.90 acres) is the northwest half of the area inside of Vineyard Circle. Runoff is
released into the east side of the west leg of Vineyard Circle to an at-grade inlet. Flows for this
basin are 3.46 cfs for the 5-year storm and 7.62 cfs for the 100-year storm.

e Basin D-9 (0.47 acres) is the area between the west leg of Vineyard Circle, Fallow Lane and
Akers Drive. Runoff releases to an at-grade inlet on the west side of Vineyard Circle. Flows for
this basin are 0.89 cfs for the 5-year storm and 1.96 cfs for the 100-year storm.

e Basin D-10 (0.37 acres) is the North Pond area. Flows for this basin are 0.48 cfs for the 5-year
storm and 1.28 cfs for the 100-year storm.

e Basin D-11 (0.09 acres) is the north half of Running Deer Way. Flows for this basin are 0.41 cfs
for the 5-year storm and 0.74 cfs for the 100-year storm.

e Basin D-12 (0.93 acres) is the south half of the area in between the two legs of Vineyard Circle.
Runoff will release to a sump inlet in the east side of Vineyard Circle. Flows for this basin are
1.99 cfs for the 5-year storm and 4.38 cfs for the 100-year storm.

e Basin D-13 (1.42 acres) is the south portion of the site. Runoft is directed towards a sump inlet
on the west half of Vineyard Circle. Flows for this basin are 2.80 cfs and 6.16 cfs for the minor
and major storms, respectively.

e Basin D-14 (0.64 acres) is the middle area on the west half of the area between the two legs of
Vineyard Circle, across from Running Deer Way. Flows are 1.31 cfs for the 5-year storm and
2.88 cfs for the 100-year storm.
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Basin D-15 (0.07 acres) is northwest half of Fallow Lane. Flows are 0.16 cfs for the 5-year storm
and 0.35 cfs for the 100-year storm.

Basin D-16 (0.11 acres) is the South Pond area. Flows for this basin are 0.18 cfs for the minor
storm and 0.48 cfs for the major storm.

Basin D-17 (0.07 acres) is the south half of Running Deer Way. Flows are 0.32 cfs and 0.57 cfs
or the minor and major storms respectively.

Basin D-18 (0.64 acres) is the area north of Fallow Land and south of North Carefree which
flows towards Akers Drive. Runoff for this basin is 1.40 cfs for the 5-year storm and 3.09 cfs for
the 100-year storm.

Basin D-19 (0.08 acres) is the area between Fallow Land and Running Deer Way which flows
towards Akers Drive. Flows are 0.18 cfs and 0.40 cfs for the minor and major storms,
respectively.

Basin D-20 (0.64 acres) is the area south of Running Deer Way, along the western boundary,
which flows towards Akers Drive. Flows are 1.37 cfs for the minor storm and 3.01 cfs for them
major storm.

Design Points

Design Point Z (Qs=0.1, Q100=0.6) consists of flow from Basin OS-1. Flow from this basin
release on site and will combine with Basin D-20.

Design Point Y (Qs=0.1, Q100=0.6) consists of flow from Basin OS-2. Flow from this basin
release on site and will combine with Basin D-13.

Design Point X (Qs5=0.4, Q100=3.3) consists of flow from Basin OS-3. Flow from this basin
release on site and will combine with Basin D-2.

Design Point W (Q5=0.0, Q100=0.2) consists of flow from Basin OS-4. Flow from this basin
release on site and will combine with Basin D-1.

Design Point A (Qs5=3.4, Q100=9.9) consists of flow from Basins D-1 and D-2 and Design Points
DP W and DP X. A sump inlet will be installed on the east side of the east leg of Vineyard Circle
to intercept this flow. This will connect with the storm system which will release into the North
Pond.

Design Point B (Qs=0.9, Q100=2.0) consists of flow from Basins D-3 and D-4. A, at-grade inlet
will be installed on west side of the east leg of Vineyard Circle to intercept the street flow. The
inlet will connect with a storm system which releases into the North Pond.

Design Point C (Qs5=3.5, Q100=7.9) consists of flow from Basin D-8. A sump inlet will be
installed on the east side of the west leg of Vineyard Circle to intercept gutter flow. The inlet will
be part of a storm system which releases into he the North Pond.
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e Design Point V (Q5=3.6, Q100=8.0) combines flow from Basins D-5 and D-6 at the Fallow Lane
and Vineyard Circle intersection. Flows will continue as gutter flow to the south along Vineyard
Circle.

e Design Point D (Qs5=4.2, Q100=9.6) consists of flow from Basin D-9 and design point DP V. This
at-grade inlet will intercept the flows from the west half of the west leg of Vineyard Circle. The
inlet will connect to the system which will release into the North Pond.

e Design Point E (Qs5=3.2, Q100=7.4) consists of flow from Basins D-12 and D-14. This is street
flow at the east half of Vineyard Circle beginning at the southeast knuckle. Flows will direct
towards a sump inlet on the east half of the west leg of Vineyard Circle, which releases into the
South Pond.

e Design Point F (Qs=2.1, Q100=5.1) consists of flow from Basin D-13 and design point DP Y.
This is street flow at the west half of Vineyard Circle beginning at the southeast knuckle. Flows
will direct towards a sump inlet on the west half of the west leg of Vineyard Circle, which
releases into the South Pond.

e Design Point G (Qs=1.4, Q100=3.3) consists of flow from Basin D-18. This is the street flow
which has been released into Akers Drive north of Fallow Lane. Flow is intercepted by an
existing type R inlet, north of the Fallow Lane Intersection.

e Design Point H (Qs5=0.4, Q100=0.8) consists of flow from Basins D-7, D-15 and D-19. This is
flow from Fallow Lane and street flow from Akers Drive, between Fallow Lane and Running
Deer Way. Runoff is intercepted by an existing type R inlet in Akers Drive, north of the Running
Deer Way intersection.

e Design Point I (Qs=1.3, Q100=2.8) consists of flow Basins D-11, D-17 and D-20. This is the flow

from Running Deer Way and the flow released onto Akers Drive from the site south of Running

Deer Way. An existing type R inlet, south of the Running Deer Way intersection will intercept

these flows. Per the drainage plan Basin D6 flows are directed to Vineyard Circle. It
appears that Basin D15 flows are directed to Akers Drive. Revise narrative.
e Design Point NP (Q5=9.9, Q100=24.8) combines basin D-10 with flows from DP A, DP B, DP C

and DP D. This is the flow being released into the North Pond.

¢ Desijgn Point SP (Qs=4.4, Q100=10.4) combines basin D-16 with flows from DP E and DP F.
Thig is the flow being released into the South Pond.

Deviations

A deviation is being requested for El Paso County ECM_Appendix I Section 1.7.1.B: 1st Bullet;
Providing Water Quality for Entire Development.

Basins D-6, D-7, D-11 and D-17 thru D-20 all release into Akers Drive and are intercepted by existing
inlets and will not reach an on-site water quality facility. These basins account for approximately 14%
(1.64 Kres-of H-56)-ofthe overall site area. The remaining 86% of the development area is treated

thranoh 1 af the 7 nrannced wrater anality facilitiec
Review 1: Partially resolved.
A deviation request is required since 100% of storm water is not captured in the detention pond. CDPS General Permit COR090000
(MS4 permit) Part | section E.4.iv.(A), page 29 of 63, may be used for justification of the deviation. Note that changes to the basins and
grading will be required to comply with section E.4.iv.(A).
Review 2:
Per MS4 permit the exclusion is for max 20% but not to exceed 1 acre. It appears that basins D18 and D20 boundaries where
not tindated to reflect the reviced aradina Make the chanaes and verifv that it meets the MS4 excliision above Combliance
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Review 1: Partially resolved. 
A deviation request is required since 100% of storm water is not captured in the detention pond. CDPS General Permit COR090000 (MS4 permit) Part I section E.4.iv.(A), page 29 of 63, may be used for justification of the deviation. Note that changes to the basins and grading will be required to comply with section E.4.iv.(A).
Review 2:
Per MS4 permit the exclusion is for max 20% but not to exceed 1 acre. It appears that basins D18 and D20 boundaries where not updated to reflect the revised grading. Make the changes and verify that it meets the MS4 exclusion above. Compliance with MS4 permit is needed to consider approval of deviation.

Daniel Torres
Callout
Per the drainage plan Basin D6 flows are directed to Vineyard Circle. It appears that Basin D15 flows are directed to Akers Drive. Revise narrative.


The topography of the site will not allow all areas within the site to drain to proposed water quality
ponds. Of the area inside the development boundary that will not reach a facility only 0.19 acres is
proposed roadway, 0.64 acres is developed lots, the remaining 0.81 acres will be sloped areas at the back
of lots along the exterior boundary.

DRAINAGE FACILITY DESIGN

General Concept
The Gardens at North Carefree is located in the Sand Creek Drainage Basin.

Storm Sewer System

All development is anticipated to be urban and will include storm sewer and street inlets. Storm sewers
collect storm water runoff and convey the runoff to the proposed water quality facilities prior to
discharging into the existing storm system offsite. The WQ outlet structures will connect to the existing
inlets via proposed concrete culverts

Final Plat submittals will include details concerning inlet location, storm sewer sizing and locations as
part of the Final Drainage Report for each submittal.

On-Site Water Quality

There are two proposed water quality ponds on site that will provide water quality for the proposed
improvements. Flows will pass through the outlet structures of one of the two proposed ponds. The
existing storm system was designed to account for a 100-year flow of 55 cfs from this development. The
two water quality ponds, based on the UDFCD pond spreadsheets, have a release rate of 33.5 cfs (South
Pond is 6.0 cfs and North Pond is 27.5 cfs). The basins releasing offsite have a combined flow of 8.9 cfs.
Flows in Akers Drive and the two ponds have a total combined flow of 42.4 cfs being captured in the
existing storm system. The existing storm system will be analyzed with the developed flows at time of
final platting. Preliminary pond sizing calculations are provided in Appendix D. Complete design details
for the ponds will be included in the Final Drainage Report for the site. Such items to be finalized will
be pond forebays, micropools, outlet configuration and emergency spillways. Also, at the time of final
design, a geotechnical report may be required for the design of pond embankments.

The WQCYV is treated through two proposed extended detention basins, North Pond and South Pond.
There are no proposed major drainageways for the site that would need to be stabilized. Some site
specific source control BMPs that will be implemented include, but are not limited to, silt fencing placed
around downstream areas of disturbance, construction vehicle tracking pads at the entrances, designated
concrete truck washout basin, designated vehicle fueling areas, covered storage areas, spill containment
and control, etc.

Four Step Process

In accordance with the El Paso County Engineering Criteria Manual, Appendix I, this site has
implemented the four step process to minimize adverse impacts of urbanization and helps with the
management of smaller, frequently occurring events. The four step process includes reducing runoff
volumes, treating and slowly releasing the water quality capture volume (WQCV), stabilizing
drainageways, and implementing long-term source controls.

V:\52876\active\187608744-Mule Deer\Reports\Drainage\Mule Deer PDR.doc 11



Reduce Runoff

In order to reduce runoff volume, the new impervious area for the site was minimized. Existing features
will be preserved as all of the offsite basins which are undeveloped open space will continue to be so,
and all developable areas will be required to release existing flows and handle their own detention and
water quality needs. Existing drainage paths have been maintained as much as possible to also help
reduce overall impacts from the site.

Treat & Release WQCV

The WQCYV is treated through 2 separate extended detention basins. The outlet structures for both ponds
have been designed according to the FSD spreadsheet by UDFCD to ensure the release times of the
facilities meet the requirements.

Stabilize Stream Channels

There are no proposed major drainageways for the site that would need to be stabilized. Downstream of
the project, all flows enter into existing storm systems, which are adequate to handle existing released
flows, which will be the case as both ponds are designed to release less than existing flows. Therefore,
those downstream channel/facilities would also, not see any increase or adverse effects to their
functionality.

Implement Source Controls

Some site-specific source control BMPs that will be implemented include, but are not limited to, silt
fencing placed around downstream areas of disturbance, construction vehicle tracking pads at the
entrances, sediment ponds, designated concrete truck washout basin, designated vehicle fueling areas,
covered storage areas, spill containment and control, etc.

Maintenance

The water quality ponds will be maintained by the Home Owners Association. Facilities located within
the project boundary will be private facilities and will also be maintained by Home Owners Association.
All facilities located outside of the project boundary and within public right-of-way, will be maintained
by the county. A BMP maintenance agreement and easement will be provided for the ponds, as well as
an Operations and Maintenance manual.

All easements will be provided as part of the Final Plat process.

SUMMARY

Development within the site is to be single family residential. The existing storm sewer will connect to
the new water quality facilities, allowing flows to continue as they currently are.
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Figure 1: Vicinity Map
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Appendix A: NRCS Soil Report
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Preface

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

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

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

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

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

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

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political beliefs, reprisal, or because all or a
part of an individual's income is derived from any public assistance program. (Not
all prohibited bases apply to all programs.) Persons with disabilities who require


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

alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.
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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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Custom Soil Resource Report

Map Unit Legend

El Paso County Area, Colorado (C0O625)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
97 Truckton sandy loam, 3 to 9 11.5 100.0%
percent slopes
Totals for Area of Interest 11.5 100.0%

Map Unit Descriptions

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

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic

class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some

observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made

up of the soils or miscellaneous areas for which it is named and some minor

components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different

management. These are called contrasting, or dissimilar, components. They

generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a

given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not

mentioned in the descriptions, especially where the pattern was so complex that it

was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the

usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,




Custom Soil Resource Report

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.
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El Paso County Area, Colorado

97—Truckton sandy loam, 3 to 9 percent slopes

Map Unit Setting
National map unit symbol: 36bg
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: 80 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Truckton

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 and/or arkosic
residuum weathered from sedimentary rock

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

Properties and qualities
Slope: 3 to 9 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 6.00
in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 5.7 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: Sandy Foothill (R049BY210CO)
Hydric soil rating: No

Minor Components

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

10
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Haplaquolls
Percent of map unit:
Landform: Marshes
Hydric soil rating: Yes

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

11



Appendix B: Existing Hydrology Calculations

V:\52876\active\187608744-Mule Deer\Reports\Drainage\Mule Deer PDR.doc

16



| obed xs|xBuisix3 - 45 - Poyld [euoney\sojeD\eBeuleiq\spodey\Iead SINN-# 280928 1\OAIOB\QL8ZS\ A

(¥-0Y uonenb3) suonenba gy4an uo paseq 193(oid 3y} 40 PAUIWIIRIAP 4

0L (paungq jou) deidry /s
0z sajems paned moO||eyS pue Seale paned 9
Gl Aemuajem passel o] S-0¥ ub3 @d4an woJ} ‘08T/1+0T = xew 1 (g)
ol punoib aieq AeaN 4 N09/1=1 ()
/ sume| pue ainjsed Yoy € -0y uonenb3 ad4an wouy ‘s'ov"s,"d = A woly Ad0J3A (€)
S EMELE Z 7-0Y d|9eL @24an wouy A (z)
ST mopeaw AresH 3 €-0Y uonenb3 ad4an wouy ‘(€€0vS)/((S'0v1)+(*I-T'T)«56€°0) =1 (T)
D uonduosag apo) jjouny/jenuely elau) adeulelg @d4aN wody aJe suonenby |y
SjuBIOIPa0) B0BHNG puBT  2-OY @98l d04dn 15930N
0'S 39340 1901 00°0Ck ON 98¢ 060 S6°L 000l punoub aieq AueaN 14 18€0°0 {013 96'L S0 Sl 150 800 Aemaauq areaud| o1-3
Buoje ayg jo uoiod yinog
0’6 A93yd 6101 00°'s€ ON 8€’L 600 101G 000} punoib aieq AeaN 14 €€ee0 o€ 62’} €eee0 S G0'0 800 /33019  6-3
0'S 39340 €eol 0009 ON es’ 6€0 ve'e 000l punoib aieq AueaN 14 G¥50°0 ef¢] €Ll g0 S 0L'0 800 €-3J0 1S9\ pue G-3 Jo yinosg| /-3
6L A98yd 85¢ClL 00°59¥ ON 181 1G°¢€ 16'L 000t punoib aieq AeaN 14 99€0°0 oLy 62’V |€€Eeeeo GG GGg'L 800 1 s19¥y buoje pue -3 jo yinog|  9-3
0'S 39340 8201 00°0¥1 ON e e cL'L 000l punoib aieq AueaN 14 9620°0 gel €Ll g0 S 9¢'0 800 -3 J01s8M\ pue |- jo yinog)  G-3
8L Ao8yd €ecl 000y ON G8'. GlL'E o'l 000t punoib aieq AeaN 14 04200 0.€ 60y |€€Eeeeo 0S 8¢t 80°0 g-3joyinogl -3
08 39340 €8¢l 000LS ON G0'8 6E'Y 6L 000l punoub aieq AueaN 14 61€0°0 0Ly 99'¢  |€€EEEE0 (014 69’1 800 Z-3jouynnogl ¢-3
1’9 A98yd 98'LL 00's€€ ON €19 96°¢C cl’) 000t punoib aieq AleaN 14 §6¢0°0 G0€ AR €eeee’0 0¢ 190 80°0 L-3jouyinos| 23
991 39340 8.6l 00°0¥0L ON 1691 89'Ch Lel 000l punoub aieq AueaN 14 1210°0 G66 88'¢ |€EEEEL0 14 34 800 a)is jo uood yuoN| 13
g9l Ao3yd v9'€lL 00°559 ON ¢s9l 124 €L'e 000l punoib aieq AuesN 14 GG¥0°0 GGG 8Ll G€0'0 00l Ge'e 800 apIs 1se3 @ uiseg ayspo| 1L-SO
<oy (s) () yaBua1 | (oN/s3A) | (uw) (v) (€) (@ uopdudsaq 2pod | (u/m) [ (W) (r) (u/) (u) (o|) 2 uopndudsaq ai uiseg
(urw) ueqin h+h=" (urw) (s/4) (") 3200 g y18uai (utw) | s‘adojs |1‘yr8ual| easy
xews) awiL (A) Axdojap | Asauon k)
[ELGITR
V10l adeyng puet jo adAy
(unw) (suiseq paziuequn) () (9)
91 TVNI4 MJ3HD 2L JINIL 1IAVYHL MO14 ANVIHIAO/IVILINI Y.1va NIsva-ans
ulw ol ="“00L leiny
uw g =""9QL veqin
:81eq MO :Aq paxoay) suopipuo) Bupsixg  :uonoss
L10Z/ELIL :ajeq ano :Aq pajeaid 981j91e0 UHON Je suspies  :j0sfoid

uoljeIJUBDUOY JO dWI] * |-4S W04 piepue}g




Z abed

Xs|x'Bunsix3 - 4S - PoYBIN [euolex\sojeD\abeureiq\sHodey\1eaa SINN-712809281\OAIOB\G/8ZS\A

120 | 606G | 00 | 00G | 800 | 150 | 03 Remaniq ojelid
Buole syig Jo uonlod yinos
200 | 60G | 000 | 00G | 800 | S00 | 63 7-3 40150/
¥00 | 606G | 10O | 00G | 800 | 00 | 23 €
-3 JO 1S9\ PUE G-3 JO YINOS
G50 | evv | cv0 | 282 | 800 | S5+ | 93 1Q sy
Buoje pue -3 Jo yinog
G0 | 60G | €00 | 00G | 800 | 960 | &3 z
-3 JO 1S9 PUE -3 JO YINoS
or0 | vby | OLO | S8Z | 800 | 82t | v €-3J0 yInos
950 | Ovv | €40 | 08 | 800 | 65+ | €3 Z-3 40 (nos
€20 | 187 | S00 | €19 | 800 | 190 | <= 1-3J0 yInos
WL | G¢€ | €v0 | 259k | 800 | ¥S =] a)is Jo uoipod YHoN
650 | S2€ | 810 | 259k | 800 | Szz | LSO | epiSise3 ® uiseg aysho
@ W | ©@ | 60 | @ | @ | 0 | @ | o» € | @ | [ | ® ® | © o | @ W © 0]
m M
< =3 - - _ (2] _ [2] >
e |=m hlzs| ol o9 |09 o | -~ = c|- —_ > — oz =)
2-135|32|2% /25| 28 | 23| 5| Q0 |2-|B3[2~| %o |2-|30 |2~ |32 |58 &2
SYNVINTY Z |29|239 me|I<e 5@ [am| 2| z |89|2 @ |27z ol o8| ok NOILY901
M =l %] o m 4 M_._Q\U - < W < @ - luw 4
3L 13AVEL 3did 1334918 J440NNY 1V.LOL J40NNY 1o3dIa
uoosL =d G :wiojg ubise@
e)leq_ MO :Aq pax08yD SUORIPUCD BUNSIXT :uoo9g
ZL0Z/EME | eled” AW :Aq pejeaid 991J1e]) UHON JE SUspIes 00loid

(a1npasoud poyla|\ Jeuoney) ubiseq walsAg abeujeisq wuols - z-4S wio4 piepuels




¢ abedq Xs|x'Bunsix3 - 4S - PoYBIN [euolex\sojeD\abeureiq\sHodey\1eaa SINN-712809281\OAIOB\G/8ZS\A

982°0v(0} UWIN0D+01)/d.5'82= (21)

o215 adid |euolppY (81) senjep V-0 199US L-4S 0} payul| uolesuaou0) Jo swil  (9)
edojg adid [euonppy (£1) aAEINWIWND 8y} 86 0} 2 UWN|OD SenjeA V'O au} PPY (| 1) 188US enjeA-O 0} paxul O eysodwo) ()
mol4 ubisa( adid [euomppy (91) 12 uwnjoQ + 9 uwnjod= (01) 199Us 8njeA-O 0} payul| eauy uiseq (1)
09 /0Z UwWn|od ¥O 91 UWN|ED HO G uwnjod= (1g) MO|f PUBLIBAQ J9911S [BUONIPPY (1) 8 uwnjod X £ uwnjod= (6) 188US enjeA-O WOy sweN uiseg ey} el  (g)
Aooja adid Jo 19811 (02) ado|g |eulpnyBuoT J90.1S [BUOHIPPY (171) 982°0v(9 UWNIOD+01)/d.G"82= (8) juiod ubiseq uiseg ()
uibua mo4 [euohiPpY (61) SO Jowns (g}) G UWINoY X ¥ uwNjoD= (2) 188US 8njeA-O 0} payul uonduoseq uiseg (1)
poyidN [euoley o4an Mojjo) suoienb3 |1y
cs’L Gé'8 | 810 00'S | s€0 160 oL-3 Aemanuq ajeaud
Buoje a)ig Jo uoiod yinos
1454 GGé'8 | 200 006 | S€°0 S00 6-3 /-3 JOISOM
620 GG'8 | €00 00§ | S€°0 0L0 /-3 €
-3 JO }S9 M\ pue G-3 JO yinog
€0y Sv'L | ¥9°0 /18, | S€0 jeioph 9-3 1Q sieny
buoje pue -3 jo yinos
80°'L GG'8 | €10 00§ | s€0 9¢'0 G-3 4
-3 JO SO\ pue L-3 JO Yinog
Ge'e 9v'L | GV'0 G8'L | G€°0 8C’L -3 €-3 jo yinog
(424 6€°L | 990 G0'8 | S€°0 651 €-3 ¢-3 40 yinog
cl’) 108 12’0 €19 | 6€°0 190 ¢3 L-3 Jo yinog
€e0l S¥'S | 68'L | LG9l | G€0 374°] -3 8IS Jo uoiod YyuoN
(01504 9v'G | 640 |CS9L | G€0 gc'c 1-SO apIS ise3] @ uiseqd 8NP0
(22) (2) | (02 | (61) | (8L) | (21) (1) (1) (1) (e1) () | G | (ov (6) (8) (2) (9) () () (€) (1)
m m
< — T - - (7] (2]
m [l R o %) = c = ] > o
_ _ _m|Z3 (2] [e] o = () _ = - _ _ = — _ o c|l = >
2~|30|FZ|2M|R5| 22 [23| 25| %0 |S-|BE(Er| Q0 |S-|BQ2|E~ |02 |30 | @
Z |wo|329 mel<3 50 om| 3| Z |29|2 (4 z or |z mo| 82 z NOILYO01
M = K] _.7__._ m 4 “._Q\u - < w < m - IV\ o
SHIVINTIY JNIL 13AVHL 3did 13341S 440NNy TV1O0L 440NNy 103dId
u gz =d JA-001 ‘wiojg ubiseQ
°rea  OMO :Aq pexoayd suopipuo) bupsix3 ‘uoioeg
/L0Z/SL/L  ®ed  dWD ‘Aq pejeald 231j9180 UHON JE SUdple ;osfoid

(a1npasoud poyla|\ Jeuoney) ubiseq walsAg abeujeisq wuols - z-4S wio4 piepuels




GARDENS AT NORTH CAREFREE

SURFACE ROUTING
DESIGN [ONTRIBUTIN CA(equivalent) Tc INTENSITY TOTAL FLOWS
POINT BASINS CA(5) CA(100) 1(5) 1(100) Q(5) Q(100)
(min.) (infhr) (in/hr) (cfs) (cfs)
Z 0S-1 0.18 0.79 16.5 3.2 5.6 0.6 4.4
TRAVEL TIME
0.18 0.79 |Type/flow | Length (ft) | Velocity (fps)| d. Time (min) [ T. Time (min)
Channel 510 3.5 2.4 18.9
A E-1 0.43 1.89 16.6 3.2 5.6 14 10.6
TRAVEL TIME
0.43 1.89 |Type/flow | Length (ft) | Velocity (fps) | d. Time (min) | T. Time (min)
3.5 0.0 16.6
B E-2 0.05 0.21 6.1 49 8.5 0.2 1.8
TRAVEL TIME
0.05 0.21 |Typefflow | Length (ft) | Velocity (fps) | d. Time (min) [ T. Time (min)
PIPE 25 4.4 0.1 6.2
D E-4 0.10 0.45 7.8 45 7.8 0.5 3.5
TRAVEL TIME
0.10 0.45 |Type/flow | Length (ft) | Velocity (fps) | d. Time (min) [ T. Time (min)
CHANNEL 65 2.8 0.4 8.2
C E-3 0.13 0.56 18.9 3.0 5.2 1.2 9.4
DPD 0.10 0.45 TRAVEL TIME
DPZ 0.18 0.79
0.41 1.79 ITypelflow | Length (ft) [ Velocity (fps) [ d. Time (min) | T. Time (min)
0 4.4 0.0 18.9
E E-5 0.03 0.13 6.2 48 8.5 0.4 291
DPB 0.05 0.21 TRAVEL TIME
0.08 0.34 |Type/flow | Length (ft) | Velocity (fps) | d. Time (min) | T. Time (min)
PIPE 15 5.0 0.1 6.3
F E-6 0.12 0.54 7.9 45 7.8 0.6 4.2
TRAVEL TIME
0.12 0.54 |Type/flow | Length (ft) | Velocity (fps) | d. Time (min) | T. Time (min)
270 4.4 1.0 8.9
G E-7 0.01 0.03 6.3 48 8.4 0.4 3.2
DPE 0.08 0.34 TRAVEL TIME
0.09 0.37 |Type/flow | Length (ft) | Velocity (fps) | d. Time (min) | T. Time (min)
PIPE 15 5.0 0.1 6.3
H D-9 0.00 0.02 18.9 3.0 5.2 15 114
DPC 0.41 1.79
DPG 0.09 0.37 TRAVEL TIME
0.50 2.18 |Type/flow | Length (ft) | Velocity (fps)| d. Time (min) [ T. Time (min)
PIPE 15 5.0 0.1 19.0
E-10 0.04 0.18 5.0 5.2 9.1 0.2 1.6
TRAVEL TIME
0.04 0.18 |Type/flow | Length (ft) | Velocity (fps)| d. Time (min) [ T. Time (min)
PIPE 15 5.0 0.1 5.1
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GARDENS AT NORTH CAREFREE

SURFACE ROUTING
DESIGN | CONTRIBUTING] CA(equivalent) Tc INTENSITY TOTAL FLOWS
POINT BASINS CA(5) CA(100) I(5) 1(100) Q(5) Q(100)
(min.) (in/hr) (in/hr) (cfs) (cfs)
Zz 0S-1 0.02 0.09 13.4 3.6 6.2 0.1 0.6
TRAVEL TIME
0.02 0.09 |Type/flow | Length (ft) | Velocity (fps)| d. Time (min)| T. Time (min)
750 2.1 6.0 19.3
Y 0S-2 0.02 0.10 13.9 3.5 6.1 0.1 0.6
TRAVEL TIME
0.02 0.10 |Type/flow | Length (ft) | Velocity (fps)| d. Time (min)| T. Time (min)
450 2.1 3.6 17.5
X 0S-3 0.13 0.57 16.0 3.3 5.7 0.4 3.3
TRAVEL TIME
0.13 0.57 |Type/flow | Length (ft) | Velocity (fps)| d. Time (min)| T. Time (min)
115 2.1 0.9 16.9
w 0S-4 0.01 0.03 10.8 3.9 6.8 0.0 0.2
TRAVEL TIME
0.01 0.03 |Type/flow | Length (ft) | Velocity (fps)| d. Time (min)| T. Time (min)
115 2.1 0.9 1.7
A D-1 0.56 0.73 19.3 3.0 5.2 3.4 9.9
D-2 0.45 0.58
DPW 0.01 0.03
DP X 0.13 0.57 TRAVEL TIME
1.14 1.91 ITypefflow | Length (ft) | Velocity (fps) | d. Time (min)| T. Time (min)
PIPE 34 2.5 0.2 19.5
B D-3 0.08 0.10 5.0 5.2 9.0 0.9 2.0
D-4 0.09 0.12 TRAVEL TIME
0.17 0.22 |Type/flow | Length (ft) | Velocity (fps)| d. Time (min)| T. Time (min)
PIPE 205 2.5 1.4 6.4
C D-8 0.86 1.12 10.1 4.0 7.1 35 7.9
TRAVEL TIME
0.86 1.12 ITypefflow | Length (ft) | Velocity (fps) | d. Time (min)| T. Time (min)
CHANNEL 34 2.5 0.2 10.3
% D-5 0.77 1.01 9.1 4.2 74 3.6 8.0
D-6 0.07 0.08
0.85 1.09 ITypefflow | Length (ft) | Velocity (fps) | d. Time (min)| T. Time (min)
STREET 205 2.8 1.2 10.3
D D-9 0.21 0.28 10.3 4.0 7.0 4.2 9.6
DPV 0.85 1.09
1.06 1.37 I Typefflow | Length (ft) | Velocity (fps) | d. Time (min)|T. Time (min)
PIPE 10 2.5 0.1 10.4
E D-12 0.42 0.55 7.3 46 8.0 3.2 74
D-14 0.29 0.38 TRAVEL TIME
0.71 0.93 |Type/flow | Length (ft) | Velocity (fps) | d. Time (min)| T. Time (min)
PIPE 34 2.5 0.2 7.5
F D-13 0.64 0.84 175 3.1 5.5 2.1 5.1
DPY 0.02 0.10 TRAVEL TIME
0.66 0.93 |Type/flow | Length (ft) | Velocity (fps) | d. Time (min)| T. Time (min)
PIPE 10 2.5 0.1 17.6




DESIGN | CONTRIBUTING] CA(equivalent) Tc INTENSITY TOTAL FLOWS
POINT BASINS CA(5) CA(100) 1(5) 1(100) Q(5) Q(100)
(min.) (in/hr) (in/hr) (cfs) (cfs)
G D-18 0.29 0.38 5.9 4.9 8.6 14 3.3
TRAVEL TIME
0.29 0.38 JType/flow | Length (ft) | Velocity (fps)| d. Time (min) | T. Time (min)
25 5.0 0.1 6.0
H D-15 0.03 0.04 5.0 5.2 9.1 0.4 0.8
D-7 0.05 0.05 TRAVEL TIME
D-19 0.04 0.05
0.08 0.09 |Type/flow | Length (ft) | Velocity (fps)| d. Time (min)| T. Time (min)
25 5.0 0.1 5.1
D-11 0.08 0.09 19.3 3.0 5.2 1.3 2.8
D-17 0.06 0.07
D-20 0.29 0.38
DPZ 0.02 0.09 TRAVEL TIME
0.43 0.53 |Type/flow | Length (ft) | Velocity (fps)| d. Time (min)| T. Time (min)
5.0 0.0 19.3
NP D-10 0.12 0.19 19.5 3.0 5.2 9.9 24.8
DPA 1.14 1.91
DPB 0.17 0.22
DPC 0.86 112
DPD 1.06 1.37 TRAVEL TIME
3.34 4.82 |Typelflow | Length (ft) | Velocity (fps)| d. Time (min)|T. Time (min)
80 4.0 0.3 19.9
SP D-16 0.04 0.06 17.6 3.1 5.4 44 10.4
DPE 0.71 0.93
DPF 0.66 0.93 TRAVEL TIME
1.40 1.92 ITypefflow | Length (ft) | Velocity (fps) | d. Time (min)| T. Time (min)
5.0 0.0 17.6




Appendix D: Water Quality Pond Calculations

V:\52876\active\187608744-Mule Deer\Reports\Drainage\Mule Deer PDR.doc

18



DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Project: Gardens at North Carefree

UD-Detention, Version 3.07 (February 2017)

Basin ID: North Pond

100v8
VOLUME| euv.
wocy

ORIFICE Depth Increment =| 0.5 Ift
PERMANENT- ORIFICES. Optional Optional
PoOL. Example Zone Configuration (Retention Pond) Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (ft) (ft) (ft"2) Area (ft"2) (acre) (ft"3) (ac-ft)
Required Volume C: Top of Micropool - 0.00 - - - 3,456 0.079
Selected BMP Type =| EDB - 0.50 - - - 3,821 0.088 1,781 0.041
Watershed Area =| 6.84 acres - 1.00 - - - 4,204 0.097 3,784 0.087
Watershed Length = 570 ft - 1.50 - - - 4,605 0.106 5,982 0.137
Watershed Slope =| 0.022 fft - 2.00 - - - 5,024 0.115 8,385 0.192
Watershed Imperviousness =|  80.00% _|percent - 2.50 - - - 5,461 0.125 11,056 0.254
Percentage Hydrologic Soil Group A =| 100.0% |percent - 3.00 - - - 5,915 0.136 13,900 0.319
Percentage Hydrologic Soil Group B =| 0.0% percent - 3.50 - - - 6,388 0.147 16,976 0.390
Percentage Hydrologic Soil Groups C/D =| 0.0% percent - 4.00 - - - 6,878 0.158 20,292 0.466
Desired WQCV Drain Time =| 40.0 hours - 4.50 - - - 7,386 0.170 23,858 0.548
Location for 1-hr Rainfall Depths = User Input - 5.00 - - - 7912 0.182 27,683 0.636
Water Quality Capture Volume (WQCV) =|  0.187  |acre-feet  Optional User Override - - - —
Excess Urban Runoff Volume (EURV) =| 0720 |acrefeet  1-hr Precipitation - - - -
2-yr Runoff Volume (P1 = 1.19in.) = 0.498 |acre-feet 1.19 inches -
5-yr Runoff Volume (P1=1.5in.) = 0.647 |acre-feet 1.50 inches - - - -
10-yr Runoff Volume (P1=1.75in.) =| 0.780 |acre-feet 1.75 inches - - - -
25-yr Runoff Volume (P1=2in.) =| 0.924 |acre-feet 2.00 inches - - - -
50-yr Runoff Volume (P1=2.25in.) =| 1.065 |acre-feet 225 inches - - - -
100-yr Runoff Volume (P1 = 2.52in.) = 1.234 |acre-feet 2.52 inches - - - -
500-yr Runoff Volume (P1 = 3.29in.) =| 1.692 |acre-feet 3.29 inches - - - -
Approximate 2-yr Detention Volume =| 0472 |acre-feet - - - -
Approximate 5-yr Detention Volume =| 0614 |acre-feet - - - -
Approximate 10-yr Detention Volume = 0.733 |acre-feet - - - -
Approximate 25-yr Detention Volume = 0.871 |acre-feet - - - -
Approximate 50-yr Detention Volume = 0.952 |acre-feet - - - -
Approximate 100-yr Detention Volume = 1.026 |acre-feet [
tage-stoag — Review 1: Since improvements downstream has

Zone 1 Volume (WQCV) =|
Select Zone 2 Storage Volume (Optional) =
Select Zone 3 Storage Volume (Optional) =
Total Detention Basin Volume =|

Initial Surcharge Volume (ISV) =

Initial Surcharge Depth (ISD) =

Total Available Detention Depth (i) =
Depth of Trickle Channel (Hrc) =

Slope of Trickle Channel (Syc) =|

Slopes of Main Basin Sides (Span) =|

Basin Length-to-Width Ratio (R ) =

Initial Surcharge Area (As,) =
Surcharge Volume Length (Lis,) =
Surcharge Volume Width (Wis,) =

Depth of Basin Floor (Heo0n) =
Length of Basin Floor (Lsor) =
Width of Basin Floor (W0 =

Area of Basin Floor (A 0or) =
Volume of Basin Floor (Vo) =
Depth of Main Basin (Hyyu) |
Length of Main Basin (Lyan) =
Width of Main Basin (Wyn) =
Area of Main Basin (Ayn) =

Volume of Main Basin (Vyyu) =

Calculated Total Basin Volume (Vi) =

acre-feet

UD-Detention_v3.07-North Pond xism, Basin

0.187 _ |acre-feet
user |3
user |t
user |t
user |t
user |t
user |y
user

user |fin2
user |t
user |t
user |t
user |t
user |t
user |fin2
user |3
user |t
user |t
user |t
user |fin2
user |3
user  |acre-feet

Total detention volume
is less than 100-year

—1 not been fully constructed provide Full Spectrum
—| Detention (FSD) per current criteria. Update the
—1 narrative accordingly.
—1 Review 2: Un-Resolved

10/8/2018, 8:48 AM


Daniel Torres
Callout
Review 1: Since improvements downstream has not been fully constructed provide Full Spectrum Detention (FSD) per current criteria.  Update the narrative accordingly.
Review 2: Un-Resolved


DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (February 2017)

20 400
15 300
z g
H g
$10 200 £
] H

8
s f 100
0 ‘o
000 150 3.00 450 6.00
Stage (ft)
——Length (f) ——Width (i) ——Area (sa.ft
0200 0640
0150 0.480
z g
H &
£ 0100 | 0320 g
H 5
< 2
0050 0160
0,000 ' 0,000
000 150 3.00 450 600
Stage (ft)

~—Area (acres) ===Volume (ac-ft)

UD-Detention_v3.07-North Pond xism, Basin

10/8/2018, 8:48 AM



DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Project: Gardens at North Carefree

Basin ID: South Pond

100v8
VOLUME| euv.
wocy

UD-Detention, Version 3.07 (February 2017)

oRiFicE Depth Increment=| 0.5 |t
PERMANENT- ORIFICES. Optional Optional
e Example Zone Configuration (Retention Pond) Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (ft) (ft) (ftr2) Area (ft2) | (acre) (ft*3) (ac-ft)
Required Volume C: Top of Micropool - 0.00 - - - 1,062 0.024
Selected BMP Type =| EDB - 0.50 - - - 1,262 0.029 569 0.013
Watershed Area =| 3.14 acres - 1.00 - - - 1,480 0.034 1,252 0.029
Watershed Length =| 605 |ft - 1.50 - - - 1,715 0039 2,049 0047
Watershed Slope =|  0.030 |t - 200 - - - 1,968 0045 2,967 0068
Watershed Imperviousness =|  80.00% _|percent - 250 - - - 2237 0051 4,038 0093
Percentage Hydrologic Soil Group A=|  100.0% _|percent - 3.00 - - - 25524 0058 5228 0.120
Percentage Hydrologic Soil GroupB=|  0.0% _|percent - 350 - - - 2828 0065 6,566 0151
Percentage Hydrologic Soil Groups C/D =|  0.0% _|percent - 400 - - - 3,149 0072 8,060 0.185
Desired WQCV Drain Time =| _ 40.0 _|hours - 450 - - - 3488 0080 9719 0223
Location for 1-hr Rainfall Depths = User Input - 5.00 - - - 3843 0088 11,652 0265
Water Quality Capture Volume (WQCV) = 0.086 |acre-feet  Optional User Override - 550 - - - 4216 0097 13,567 0311
Excess Urban Runoff Volume (EURV) =| 0330 |acre-feet  1-Nr Precipitation - 6.00 - - - 4605 0.106 15,772 0362
2-yr Runoff Volume (P1=1.19in)=| 0229 |acre-feet 119 linches - 650 5010 0115 18,176 0417
5-yr Runoff Volume (P1=15in)=| 0207 |acre-feet 150 linches - 7.00 - - - 5431 0125 20,786 0477
10-yr Runoff Volume (P1=1.75in)=| 0358 |acre-feet 175 linches - 7.50 - - - 5870 0135 23,611 0542
25-yr Runoff Volume (P1=2in)=| 0424 |acre-feet 200 |inches - 800 - - - 6324 0.145 26,660 0612
50-yr Runoff Volume (P1=225in)=| 0489 |acre-feet 225 |inches - - - -
100-yr Runoff Volume (P1=252in)=| 0567 |acre-feet 252 |inches - - - -
500-yr Runoff Volume (P1=3.291in.)=|  0.777 |acre-feet 329 |inches - - - -
Approximate 2-yr Detention Volume =|  0.217 _|acre-feet - - - =
Approximate 5-yr Detention Volume =|  0.282 |acre-feet - - - =
Approximate 10-yr Detention Volume =|  0.337 _acre-feet - - - -
Approximate 25-yr Detention Volume =| 0400 acre-feet - - - -
Approximate 50-yr Detention Volume =| 0437 acre-feet - - - -
Approximate 100-yr Detention Volume =| 0471 acre-feet - - - -
Zone 1Volume (WQCV) =|  0.086 |acre-feet - - - -
Zone 2 Volume (EURV - Zone 1) =] 0.244 |acre-feet - - = -
Zone 3 Volume (100-year - Zones 1&2)=| 0141 |acre-feet - - = -
Total Detention Basin Volume =| 0471 |acre-feet - - - -
Initial Surcharge Volume (ISV) =|  user |3 - ,, = -
Initial Surcharge Depth (ISD)=|  user |t - - = -
Total Available Detention Depth (He) =|  user |t - - = =
Depth of Trickle Channel (Hrc)=| _ user | ,, - = -
Slope of Trickle Channel (Src)=|  user |yt - - = =
Slopes of Main Basin Sides (Su) = user  |Hv - - = =
Basin Length-to-Width Ratio (R ) =|__user - - = =
Initial Surcharge Area (Ag) <[ user qno - - - =
Surcharge Volume Length (L) =|  user | -
Surcharge Volume Width (Wisy) = user |t - - = =
Depth of Basin Floor (Huoor) = user gt - - = =
Length of Basin Floor (Lrioor) | user gt - - = =
Width of Basin Floor (Wrioon) =|  user gt - - = =
Area of Basin Floor (Ancor) = user g - ,, = =
Volume of Basin Floor (Veigo) =|  user a3 - ,, = =
Depth of Main Basin (Hua) =|  user gt - - = =
Length of Main Basin (Lyap) =| user It - — — —
Width of Main Basin (Wan) =|_ user gt - - = =
Area of Main Basin (Ausn) =] user g - ,, = =
Volume of Main Basin (Vuan) =| _user |ging - ,, = =
Calculated Total Basin Volume (Vi) =|  user  |acre-feet =

UD-Detention_v3.07-South Pond.xism, Basin

10/6/2018, 10:40 AM



DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (February 2017)

20 400
15 300
z g
H ¢
210 + + 200 £
] H

3
5 100
o o
0.00 2.00 4.00 6.00 8.00
Stage (ft)
——Length (ft) ——Width (ft) ——Area (sq.ft.)

0.160 0.620
0120 0.65
z g
H &
£0.080 + 0310 E
g H
< s
0040 0155
0.000 + 0.000
0.00 2.00 4.00 6.00 8.00
Stage (ft.)

~——Area (acres)

——Volume (ac-ft)
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El

Paso County

Development Services Department Procedure # R-FM-051-07

Procedures Manual

Page 1 of 6

Subject: DEVIATION REVIEW AND DECISION FORM

Date Issued: 12/31/07
Revision Issued: N/A
Rescinded: N/A

1.1. PURPOSE
The purpose of this resource is to provide a form for documenting the findings and decision by
the ECM Administrator concerning a deviation request.

1.2. BACKGROUND
A deviation is a critical aspect of the review process and needs to be documented to ensure that
the deviations granted are applied to a specific development application in conformance with the
criteria for approval and that the action is documented as such requests can point to potential
needed revisions to the ECM.

1.3. APPLICABLE STATUTES AND REGULATIONS
Section 5.9 of the ECM establishes a mechanism whereby an engineering design standard can
be modified when if strictly adhered to, would cause unnecessary hardship or unsafe design
because of topographical or other conditions particular to the site, and that a departure may be
made without destroying the intent of such provision.

1.4. APPLICABILITY
All provisions of the ECM are subject to deviation by the ECM Administrator provided that one of
the following conditions is met:

= The ECM standard is inapplicable to a particular situation.

= Topography, right-of-way, or other geographical conditions or impediments impose an
undue hardship on the applicant, and an equivalent alternative that can accomplish the
same design objective is available and does not compromise public safety or
accessibility.

» Achange to a standard is required to address a specific design or construction problem,
and if not modified, the standard will impose an undue hardship on the applicant with little
or no material benefit to the public.

1.5. TECHNICAL GUIDANCE
The review shall ensure all criteria for approval are adequately considered and that justification
for the deviation is properly documented.
1.6. RELATED PROCEDURES
1.6.1. Governing Procedures
P-AR-063-07 Deviation
1.6.2. Other Related Procedures
P-AR-012-07  Administrative Relief
El Paso County Development Services Department

Procedures Manual




1.7.

El Paso County

Development Services Department

Subject: DEVIATION REVIEW AND DECISION FORM
Procedure # R-FM-051-07

Issue Date: 12/31/07

Revision Issued: 00/00/00

RESOURCE

Attached is the Deviation Review and Decision Form that is used by the applicant/engineer for
requesting and justifying a deviation. The form is reviewed by the ECM Administrator and
approved or denied. The form is used to document the review and decision concerning a
requested deviation. The request and decision concerning each deviation from a specific section
of the ECM shall be recorded on a separate form.

El Paso County Development Services Department
Procedures Manual
Page 2 of 6



Development Services Department D E VvV
2880 International Circle AN

Colorado Springs, Colorado 80910

VIATION REVIEW
D DECISION FORM

Phone: 719.520.6300
Fax: 719.520.6695 Procedure # R-FM-051-07

Issue Date: 12/31/07
Revision Issued: 00/00/00
DSD FILE NO.:

Website www.elpasoco.com

General Property Information:
Address of Subject Property (Street Number/Name):
Tax Schedule ID(s) #: 5500000135

Legal Description of Property: _See attached

Subdivision or Project Name: Gardens at
North Carefree PUD Plan

Section of ECM from Which Deviation is Sought: _Appendix | Section 1.7.1.B
Specific Criteria from Which a Deviation is Sought: _1st Bullet; Providing Water Quality for Entire Development

Proposed Nature and Extent of Deviation: Approximately 1.64 acres of 11.89 acres of the area inside the
development boundary will not reach a proposed on-site water quality facility. Of the area inside the development
boundary that will not reach a facility only 0.19 acres is proposed roadway, 0.64 acres is developed lots, the
remaining 0.81 acres will be sloped areas at back of lots along exterior boundary.

Applicant Information:

Applicant: _Mule Deer Investments Email Address: _HHerber@me.com _
Applicantis: __X___ Owner __ Consultant Contractor
Mailing Address: __2727 Glen Arbor Drive . State: CO Postal Code: 80920
Telephone Number: _719-331-0083 _ Fax Number: 719-227-7392
Engineer Information: -
Engineer: _Charlene Durham, P.E. _ Email Address: charlenedurham@stantec.com
Company Name: _Stantec Consulting Services _—
Mailing Address: 5725 Mark Dabling Blvd, Suite 190 o State: _CO___ Postal Code: 80919
Registration Number: _36727 —_— State of Registration: _CO
Telephone Number: _719-227-7388 __ Fax Number: _719-227-7392

Explanation of Request (Attach; diagrams, figures, and other documentation to clarify request):

Section of ECM from Which Deviation is Sought: _Appendix | Section |.7.1.B
Specific Criteria from Which a Deviation is Sought: _1st Bullet, Providing Water Quality for Entire Development

Proposed Nature and Extent of Deviation: Approximately 1.64 acres of 11.89 acres of the area inside the
development boundary will not reach a proposed on-site water quality facility. Of the area inside the development
boundary that will not reach a facility only 0.19 acres is proposed roadway, 0.64 acres is developed lots, the
remaining 0.81 acres will be sloped areas at back of lots along exterior boundary.

Reason for the Requested Deviation: _ The topography of the site will not allow all areas to drain to proposed water
quality facilites.
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Comparison of Proposed Deviation to ECM Standard: _ The areas of the site that do not drain to water quality
ponds will be accommodated in the discharge of the detention ponds for developed to historic discharge. Open
space/buffer areas do not require detention or water quality. __

Applicable Regional or National Standards used as Basis: _

Application Consideration:
CHECK IF APPLICATION MEETS CRITERIA FOR JUSTIFICATION
CONSIDERATION

[0 The ECM standard is inapplicable to a particular

situation.

X Topography, right-of-way, or other geographical The topography of the site does not allow all areas to be
conditions or impediments impose an undue hardship  conveyed to water quality (site is higher that adjacent Akers
on the applicant, and an equivalent alternative that Drive).

can accomplish the same design objective is available
and does not compromise public safety or
accessibility.

[0 A change to a standard is required to address a
specific design or construction problem, and if not
modified, the standard will impose an undue hardship
on the applicant with little or no material benefit to the
public.

If at least one of the criteria listed above is not met, this application for deviation cannot be considered.

Criteria for Approval:
PLEASE EXPLAIN HOW EACH OF THE FOLLOWING CRITERIA HAVE BEEN SATISFIED BY THIS REQUEST
The request for a deviation is This request has little or no relationship to financial considerations.

not based exclusively on
financial considerations.

The deviation will achieve the Open space, and buffering parcels will provide water quality inherent to natural
intended result with a infiltration of storm water into the ground.
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comparable or superior design
and quality of improvement.

The deviation will not adversely There will be no negative effects related to safety or operations, __
affect safety or operations.

The deviation will not adversely
affect maintenance and its
associated cost.

The deviation will not adversely ] -
affect aesthetic appearance,

Owner, Applicant and Engineer Declaration:

To the best of my knowledge, the information on this application and all additional or supplemental documentation is
true, factual and complete. | am fully aware that any misrepresentation of any information on this application may be
grounds for denial. lhave familiarized myself with the rules, regulations and procedures with respect to preparing and
filing this application. | also understand that an incorrect submittal will be cause to have the project removed from the
agenda of the Planning Commission, Board of County Commissioners and/or Board of Adjustment or delay review, and
that any approval of this application is based an the representations made in the application and may be revoked an any

breach of represantation oWual. . 4 .
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This request has heen determined to have met the criteria for approval. A deviation from Section
of ECM is hereby granted based on the justification provided. Comments:

Additional comments or information are attached.

DENIED by the ECM Administrator

Date
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This request has been determined not to have met criteria for approval. A deviation from Section
of ECM is hereby denied. Comments:

Additional comments or information are attached.
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Figure 2: Existing Drainage Map
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Figure 3: Proposed Drainage Map
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Daniel Torres
Area Measurement
19,848 sf

Daniel Torres
Line

Daniel Torres
Area Measurement
9,801 sf

Daniel Torres
Callout
It appears that the sub-basin boundaries where not updated to reflect the revised grading.
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