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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 El Paso County for drainage reports and said report is in
conformity with the master plan of the drainage basin. | accept responsibility for any liability
caused by any negligent acts, errors, or omissions on my part in preparing this report.

Mike Bramlett, Colorado P.E. # 32314 Date
For and On Behalf of JR Engineering, LLC

DEVELOPER'S STATEMENT:
I, the developer, have read and will comply with all of the requirements specified in this drainage
report and plan.

Business Name: Jackson Dearborn Partners
By:

Title:

Address: 404 S. Wells Street

Chicago, IL 60607

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 Engineering Criteria Manual, as amended.

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

Conditions:
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PURPOSE

This document is the Final Drainage report for the Solace Apartments. The purpose of this report is
to:

1. Identify on-site and off-site drainage patterns.

2. Design storm water facilities to collect and convey storm runoff from the proposed
development to appropriate discharge and/or detention locations.

3. Design water quality and detention facilities to control discharge release rates to below
historic.

4. Demonstrate compliance with surrounding major drainage basin planning studies, master
development drainage plans and flood insurance studies.

GENERAL LOCATION AND DESCRIPTION

Location

The proposed Solace Apartments, known as “Solace” from herein, is a parcel of land located in
Section 7, Township 14 South, Range 65 West of the 6" Principal Meridian in El Paso County,
Colorado. Solace is a 28.83 acre, urban, multifamily-development and is comprised of 16 apartment
dwellings and associated infrastructure. Solace will be split into two phases for construction, lot 1
(phase 1) contains most of the site with lot 2 (phase 2) containing the northern most section of the
development. See appendix A for a site plan exhibit showing the Solace phasing. Solace is bound by
existing industrial developments to the North and vacant land to the West. Galley Road bounds the
property to the south and existing light industrial businesses to the east. A vicinity map of the area is
presented in Appendix A.

Currently, there is one major Drainageway that runs along Solace: Sand Creek (Center Tributary)
Drainageway. This Drainageway was analyzed, both hydrologically and hydraulically, in the
following reports:

e Sand Creek Drainage Basin Planning Study (KEC), January 1993.

e Flood Insurance Study— El Paso County, Colorado & Incorporated Areas Vol 7 of 8,
December 2018.

e Sand Creek — Center Tributary Channel Analysis Report for Solace Apartments (JR), June
2020

e LOMR- Case No. 05-08-0368P Federal Emergency Management Agency, May 23, 2007.

The impact of this Drainageway and planning studies on the proposed development will be discussed
later in the report.
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Description of Property

Solace is currently unoccupied and undeveloped. The existing ground cover is sparse vegetation and
open space, typical of a Colorado rolling range land condition. In general, Solace slopes from
northwest to southeast.

Per an NRCS web soil survey of the area, Solace is made up of Type B soils with a very small
percentage of Type A in the northwest corner of the property. This Type B soil is a Blendon sandy
loam. This soil type has a moderate infiltration rate when thoroughly wet. It also consists of
moderately deep or deep, moderately well drained or well drained soil. A soil survey map has been
presented in Appendix A.

Floodplain Statement

Based on the FEMA FIRM Maps number 08041C0751G and 08041C0752G, dated December 7,
2018, a portion of the existing drainageway lies within Zone AE and Zone X. Zone AE is defined as
area subject to inundation by the 1-percent-annual-chance flood event. Zone X is defined as area
outside the Special Flood Hazard Area (SFHA) and higher than the elevation of the 0.2-percent-
annual-chance (or 500-year) flood. The FIRM Maps have been presented in Appendix A.

DRAINAGE BASINS AND SUB-BASINS

Existing Major Basin Descriptions

Solace lies within Sand Creek Drainage Basin based on the “Sand Creek Drainage Basin Planning
Study” prepared by Kiowa Engineering in January 1993.

The Sand Creek Drainage Basin covers approximately 54 square miles in unincorporated El Paso
County, CO. The Sand Creek Drainage Basin is tributary to Fountain Creek. In its existing condition,
the basin is comprised of rolling rangeland with fair to good vegetative cover associated with
Colorado’s semi-arid climate. The natural Drainageway within the site limits is typically deep and
narrow with a well-defined flow path in most areas. Anticipated land use for the basin includes
multifamily residential and open space.

As part of its drainage research, JR Engineering reviewed the following drainage studies, reports and
LOMREs:

e Sand Creek Drainage Basin Planning Study prepared by Kiowa Engineering Corporation in
January 1993.

e Flood Insurance Study— El Paso County, Colorado, & Incorporated Areas Vol 7, December
2018.

e LOMR- Case No. 05-08-0368P Federal Emergency Management Agency, May 23, 2007.

e Sand Creek — Center Tributary Channel Analysis Report for Solace Apartments (JR), June
2020
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e Preliminary Drainage Report For Solace Apartments (JR), September 3, 2020

The Sand Creek Drainage Basin Planning Study was used to establish a stormwater management
plan for the existing and future stormwater infrastructure needs within the Sand Creek Drainage
Basin. Based on provided drainage maps and analysis, in its existing condition, the Sand Creek
Center Tributary Drainageway contains a 100-year flow of 820-1100 cfs along Solace’s east property
line. The major Sand Creek Drainageway conveys the stormwater south along the eastern property
line where it ultimately outfalls into the Fountain Creek. JR Engineering has performed checks on
these flow rates to verify their validity. Basin calculations show that the 820-1100 cfs are still valid
for this existing condition.

FEMA prepared a revised FIS for El Paso County Colorado, Volume 7 of 8, dated December 7,
2018. The effective floodplain for the site is shown on the FIRM 08041C0752G, revised to reflect
LOMR, dated December 7, 2018. The study area of the FIS where the Sand Creek Drainageway
crosses Galley Road, was found to overtop the culverts and flow onto the road. According to the FIS,
this crossing has a 10% annual chance of flooding and is located in Zone AE of the FIRM. The Sand
Creek Drainage Basin LOMR was executed on May 23, 2007. The LOMR revised the flood zone or
the area south of Galley Road. See FIRM Map Panel 08041C0752G for limits of LOMR study and
revised flood zones, presented in Appendix D.

Existing Sub-basin Drainage

On-site, existing basin drainage patterns are generally from northwest to southeast by way of on-site
swales. Existing on-site areas flow directly into the Sand Creek Drainageway. For this development,
the existing onsite drainage has been broken into Basin A and Basin B. All existing basins that are
offsite are represented by Basin OS. All basin delineation for the existing condition can be found in
the existing drainage map located in Appendix E.

Basin A contains a total of 23.98 acres and is broken down into three sub-basins: A1, A2, and A3.
This basin represents a majority of the proposed development and is comprised solely of
undeveloped land. Flows from this basin are tributary to the Sand Creek Center Tributary
Drainageway in the existing condition.

Sub-basin Al (Qs=3.1 cfs, Q100=21.0 cfs) is 14.75 acres of undeveloped land, and represents the
easternmost portion of the site that is adjacent to the Sand Creek Center Tributary Drainageway.
Storm runoff from this sub-basin flows southeast, via overland flow, directly into the Sand Creek
Center Tributary Drainageway at Design Point 1.

Sub-basin A2 (Qs=0.9 cfs, Q100=6.2 cfs) is 3.79 acres and represents the undeveloped land in the
center of the development. Storm runoff from this sub-basin flows south (Design Point 2), via
overland flow, directly onto Galley Road. From here, flows are conveyed east in the existing curb
and gutter into the Sand Creek Center Tributary Drainageway.
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Sub-basin A3 (Qs=1.4 cfs, Q100=9.5 cfs) is 5.44 Acres and represents the undeveloped land on the
southern property line of the development. Storm runoff from this sub basin flows south (Design
Point 3), via overland flow, directly onto Galley Road. From here, flows are conveyed east via the
existing curb and gutter to the Sand Creek Center Tributary Drainageway.

Sub-basin B1 (Qs=1.3 cfs, Q100=9.0 cfs) Sub-basin B1 consists of 4.84 acres of undeveloped land that
drains overland to the southwest (Design Point 4) and offsite where it ultimately outfalls into an
existing retention pond on the northeast corner of the intersection of Galley Road and Powers Blvd.
This basin represents the westernmost portion of the site.

Basin OS consists of Sub-Basins OS1-OS2 combining for a total of 26.66 acres. This basin
represents the developed land located to the north of the proposed development’s property line,
where the site ties in to Paonia Street. These sub-basins are primarily light industrial sites, and
stormwater runoff is conveyed via overland flow and local roads.

Sub-basin OS1 (Qs=36.7 cfs, Q100=73.1 cfs) consists of the existing Paonia Street and the existing
light industrial properties located just north of the site. In the existing condition, a portion of runoff
from this sub-basin is captured by an existing concrete line channel along the north boundary of the
site. The remaining runoff flows south onsite into the second drainageway where it ultimately
outfalls into Sand Creek Center Tributary Drainageway at Galley Road. In the proposed condition,
the runoff will be captured by the existing concrete channel and a proposed overflow channel at the
north property line (Design Point 5 in the existing condition and Design Point 43 in the proposed
condition) to prevent any offsite flows from entering the property. Once this existing flow has been
captured, the runoff will be conveyed directly into the existing Sand Creek Center Tributary
Drainageway at Design Point 1.1. Capturing this flow and draining it directly into the Sand Creek
Center Tributary Drainageway will cause a slight change in the existing drainage patterns. A portion
of this flow will no longer enter the existing second drainageway along the proposed Paonia Street
alignment. Instead, this entire flow will enter the Sand Creek Center Tributary Drainageway near the
north property line at Design Point 1.1. In order to accommodate this change, combination of rip rap
and concrete lining shall be utilized in the overflow channel to prevent channel erosion. The Sand
Creek Drainageway channel shall be modified to give the drainageway adequate capacity to contain
the 100 year water surface and protect against erosive velocities in the channel. A typical cross
section of the channel can also be found on the Channel Improvement Plans in Appendix E, for
further detail of channel improvements see the JR Engineering Sand Creek Center Tributary
Channel Improvements Letter. Channel analysis and weir calculations can be found in the Sand
Creek — Center Tributary Channel Analysis Report for Solace Apartments, prepared by JR
Engineering in May 2020.

Sub-basin OS2 (Qs=21.3 cfs, Q100=42.5 cfs) consists of the existing Ainsworth Street and the existing
light industrial properties located just east of Ainsworth Street. Runoff from this sub-basin is
captured by an existing swale along N. Powers Boulevard. The Solace Apartment site has a 5> berm
that is proposed along the northern property line. This berm will prevent any drainage from this
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basin to reach the site,ahd will utilize an onsite conveyance swale located at the toe of the berm to
convey the flow e western property line (Design Point 6 in the existing condition and Design
Point 44 in the“proposed condition). This proposed berm will slightly modify the existing drainage
patterns, &S it will prevent offsite flows from entering the northwestern corner of the site. These
flows nowever, will still continue to outfall into the CDOT right-of-way located to the west of the
site.

Flows within the Sand Creek Drainageway are represented by Design Points 1.0-1.3 in the existing
condition, and Design Points 5.0-5.3 in the proposed condition. Flows for these design points were
taken directly from modeling date used by FEMA for the determination of the flood plain extents
shown in FEMA FIRM 08041C0752G. These flows were used in the development of the HEC-RAS
model to show the 100-year capacity of the drainageway in its proposed condition. Design Point 1.0
in the existing condition and 5.0 in the proposed condition (Q100=820 cfs) represents the flows in the
drainageway prior to entering the site boundary. Design Point 1.1in the existing condition and 5.1 in
the proposed condition (Q100=820 cfs) represents the flow in the drainageway after the flows from
Basin OS1 enter the channel. Design Point 1.2 in the existing condition and 5.2 in the proposed
condition (Q100=1037 cfs) represents the area where flows enter the drainageway from developments
and roads located to the east of the site. Design Point 1.3 in the existing condition and 5.3 in the
proposed condition (Q100=1100 cfs) represents the flows at the Galley Road crossing. This flow was
used to analyze the overtopping of Galley Road and the existing weir structure on the south side of
the road.

Proposed Sub-basin Drainage
The proposed Solace basin delineation is as follows;

Sub-basin Al (Qs=1.7 cfs, Q100=3.3 cfs) contains a total of 0.50 acres. This basin represents the
north eastern portion of the proposed Phase 1 development. This basin is primarily multi-family
residential and minor open space. Stormwater runoff from this basin is conveyed via private streets,
where it is captured via a series of on-grade and sump inlets (Design Point 4). Runoff from this sub-
basin ultimately outfalls into the proposed onsite Pond A. From the detention pond, the treated flows
are then released directly into the Sand Creek Center Tributary Drainageway below historic rates at
Design Point 5.2.

Sub-basin A2 (Qs=1.6 cfs, Q100=3.1 cfs) contains a total of 0.47 acres. This basin represents the
eastern portion of the proposed along the Phase 1 development phase line. This basin is primarily
multi-family residential and minor open space. Stormwater runoff from this basin is conveyed via
private streets, where it is captured via a series of on-grade and sump inlets (Design Point 5). Runoff
from this sub-basin ultimately outfalls into the proposed onsite Pond A. From the detention pond, the
treated flows are then released directly into the Sand Creek Center Tributary Drainageway below
historic rates at Design Point 5.2.
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Sub-basin A3 (Qs=1.6 cfs, Q100=3.1 cfs) contains a total of 0.45 acres. This basin represents the
center portion of the proposed development along the Phase 1 development phase line. This basin is
primarily parking lot with garages and minor open space. Stormwater runoff from this basin is
conveyed via private streets, where it is captured by an area inlet (Design Point 6). Runoff from this
sub-basin ultimately outfalls into the proposed onsite Pond A. From the detention pond, the treated
flows are then released directly into the Sand Creek Center Tributary Drainageway below historic
rates at Design Point 5.2.

Sub-basin A4 (Qs=0.6 cfs, Q100=1.0 cfs) contains a total of 0.15 acres. This basin represents a
northern half of a proposed building and is comprised solely of proposed roof. Stormwater runoff
from this basin is captured by proposed roof drains and conveyed to the proposed storm sewer
infrastructure (Design Point 2.1). Runoff from this sub-basin ultimately outfalls into the proposed
onsite Pond A. From the detention pond, the treated flows are then released directly into the Sand
Creek Center Tributary Drainageway below historic rates at Design Point 5.2.

Sub-basin A5 (Qs=0.5 cfs, Q100=1.0 cfs) contains a total of 0.13 acres. This basin represents a
northern half of a proposed building and is comprised solely of proposed roof. Stormwater runoff
from this basin is captured by proposed roof drains and conveyed to the proposed storm sewer
infrastructure (Design Point 2.3). Runoff from this sub-basin ultimately outfalls into the proposed
onsite Pond A. From the detention pond, the treated flows are then released directly into the Sand
Creek Center Tributary Drainageway below historic rates at Design Point 5.2.

Sub-basin A6 (Qs=3.2 cfs, Q100=7.0 cfs) contains a total of 1.51 acres. This basin represents the
central portion of the proposed Phase 1 development. This basin is primarily multi-family residential
and minor open space. Stormwater runoff from this basin is conveyed via private streets, where it is
captured by a sump inlet (Design Point 10). Runoff from this sub-basin ultimately outfalls into the
proposed onsite Pond A. From the detention pond, the treated flows are then released directly into the
Sand Creek Center Tributary Drainageway below historic rates at Design Point 5.2.

Sub-basin A7 (Qs=1.0 cfs, Q100=2.4 cfs) contains a total of 0.58 acres. This basin represents the
northwestern portion of Paonia Street and minor open. This basin is primarily minor open space with
some asphalt paving and concrete sidewalks. Stormwater runoff from this basin is conveyed via curb
& gutter, where it is captured by an on-grade inlet (Design Point 11). Runoff from this sub-basin
ultimately outfalls into the proposed onsite Pond A. From the detention pond, the treated flows are
then released directly into the Sand Creek Center Tributary Drainageway below historic rates at
Design Point 5.2.

Sub-basin A8 (Qs=0.8 cfs, Q100=1.7 cfs) contains a total of 0.30 acres. This basin represents the
northeastern portion of Paonia Street. Half of this sub-basin is comprised of asphalt paving, while
the second half is open space. Stormwater runoff from this basin is conveyed via curb & gutter,
where it is captured by an on-grade inlet (Design Point 12). Runoff from this sub-basin ultimately
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outfalls into the proposed onsite Pond A. From the detention pond, the treated flows are then released
directly into the Sand Creek Center Tributary Drainageway below historic rates at Design Point 5.2.

Sub-basin A9 (Qs=0.4 cfs, Q100=2.9 cfs) contains a total of 1.33 acres. This basin represents the
northeastern portion of the development. This basin is primarily open space and Pond A.
Stormwater runoff from this basin is conveyed via overland flow, where it is captured by Pond A
(Design Point 6A). From the detention pond, the treated flows are then released directly into the Sand
Creek Center Tributary Drainageway below historic rates at Design Point 5.2.

Sub-basin B1 (Qs=1.6 cfs, Q100=2.8 cfs) contains a total of 0.37 acres. This basin represents the
western portion of the proposed Phase 1 development along the phase line. This basin is primarily
parking lot and minor open space. Stormwater runoff from this basin is conveyed via private streets,
where it is captured by an on-grade inlet (Design Point 14). Runoff from this sub-basin, ultimately
outfalls into the proposed onsite Pond B. From the detention pond, the treated flows are then released
directly into the Sand Creek Center Tributary Drainageway below historic rates at Design Point 5.3.

Sub-basin B2 (Qs=1.4 cfs, Q100=2.7 cfs) contains a total of 0.35 acres. This basin represents a small
western portion of the proposed Phase 1 development along the phase line. This basin is primarily
parking lot and minor open space. Stormwater runoff from this basin is conveyed via private streets,
where it is captured by an area inlet (Design Point 15). Runoff from this sub-basin ultimately
outfalls into the proposed onsite Pond B. From the detention pond, the treated flows are then released
directly into the Sand Creek Center Tributary Drainageway below historic rates at Design Point 5.3

Sub-basin B3 (Qs=1.2 cfs, Q100=2.4 cfs) contains a total of 0.35 acres. This basin represents the
northwestern portion of the proposed Phase 1 development along the phase line. This basin is
primarily parking lot and minor open space. Stormwater runoff from this basin is conveyed via
private streets, where it is captured by an area inlet (Design Point 16). Runoff from this sub-basin
ultimately outfalls into the proposed onsite Pond B. From the detention pond, the treated flows are
then released directly into the Sand Creek Center Tributary Drainageway below historic rates at
Design Point 5.3

Sub-basin B4 (Qs=0.1 cfs, Q100=0.2 cfs) contains a total of 0.03 acres. This basin represents a
western portion of a proposed building and is comprised solely of proposed roof. Stormwater runoff
from this basin is captured by proposed roof drains and conveyed to the proposed storm sewer
infrastructure (Design Point 3.2). Runoff from this sub-basin ultimately outfalls into the proposed
onsite Pond B. From the detention pond, the treated flows are then released directly into the Sand
Creek Center Tributary Drainageway below historic rates at Design Point 5.3.

Sub-basin B5 (Qs=1.0 cfs, Q100=1.8 cfs) contains a total of 0.26 acres. This basin represents a
eastern portion of a proposed building and a small western portion of an adjacent building. This sub-
basin is comprised solely of proposed roof. Stormwater runoff from this basin is captured by
proposed roof drains and conveyed to the proposed storm sewer infrastructure (Design Point 3.3).
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Runoff from this sub-basin ultimately outfalls into the proposed onsite Pond B. From the detention
pond, the treated flows are then released directly into the Sand Creek Center Tributary Drainageway
below historic rates at Design Point 5.3.

Sub-basin B6 (Qs=1.9 cfs, Q100=4.1 cfs) contains a total of 0.73 acres. This basin represents the
western drive aisle of the proposed Phase 1 development. This basin is primarily parking lot with
garages and minor open space. Stormwater runoff from this basin is conveyed via private streets,
where it is captured by an area inlet (Design Point 19). Runoff from this sub-basin ultimately
outfalls into the proposed onsite Pond B. From the detention pond, the treated flows are then released
directly into the Sand Creek Center Tributary Drainageway below historic rates at Design Point 5.3.

Sub-basin B7 (Qs=0.8 cfs, Q100=2.0 cfs) contains a total of 0.47 acres. This basin represents a
proposed building and open space in the center of the development. This sub-basin is comprised
primarily of proposed roof and open space. Stormwater runoff from this basin is captured by
proposed roof and area drains. Runoff is then conveyed to the proposed storm sewer infrastructure
(Design Point 3.5). Runoff from this sub-basin ultimately outfalls into the proposed onsite Pond B.
From the detention pond, the treated flows are then released directly into the Sand Creek Center
Tributary Drainageway below historic rates at Design Point 5.3.

Sub-basin B8 (Qs=0.9 cfs, Q100=1.7 cfs) contains a total of 0.25 acres. This basin represents an
eastern portion of a proposed building and a small western portion of an adjacent building. This sub-
basin is comprised solely of proposed roof. Stormwater runoff from this basin is captured by
proposed roof drains and conveyed to the proposed storm sewer infrastructure (Design Point 3.6).
Runoff from this sub-basin ultimately outfalls into the proposed onsite Pond B. From the detention
pond, the treated flows are then released directly into the Sand Creek Center Tributary Drainageway
below historic rates at Design Point 5.3.

Sub-basin B9 (Qs=0.7 cfs, Q100=1.3 cfs) contains a total of 0.19 acres. This basin represents a
eastern portion of a proposed building and is comprised solely of proposed roof. Stormwater runoff
from this basin is captured by proposed roof drains and conveyed to the proposed storm sewer
infrastructure (Design Point 3.7). Runoff from this sub-basin ultimately outfalls into the proposed
onsite Pond B. From the detention pond, the treated flows are then released directly into the Sand
Creek Center Tributary Drainageway below historic rates at Design Point 5.3.

Sub-basin B10 (Qs=1.0 cfs, Q100=2.2 cfs) contains a total of 0.38 acres. This basin represents the
clubhouse parking area and open space. This basin is primarily parking lot with open space.
Stormwater runoff from this basin is conveyed curb and gutter, where it is captured by an on-grade
inlet (Design Point 23). Runoff from this sub-basin ultimately outfalls into the proposed onsite Pond
B. From the detention pond, the treated flows are then released directly into the Sand Creek Center
Tributary Drainageway below historic rates at Design Point 5.3.
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Sub-basin B11 (Qs=1.0 cfs, Q100=2.6 cfs) contains a total of 0.74 acres. This basin represents a
proposed building and open space in the center of the development. This sub-basin is comprised
primarily of proposed roof and open space. Stormwater runoff from this basin is captured by
proposed roof and area drains. Runoff is then conveyed to the proposed storm sewer infrastructure
(Design Point 4.0). Runoff from this sub-basin ultimately outfalls into the proposed onsite Pond B.
From the detention pond, the treated flows are then released directly into the Sand Creek Center
Tributary Drainageway below historic rates at Design Point 5.3.

Sub-basin B12 (Qs=2.7 cfs, Q100=5.6 cfs) contains a total of 1.08 acres. This basin represents the
drive aisle just west of the clubhouse of the Phase 1 development. This basin is primarily parking lot
with garages and minor open space. Stormwater runoff from this basin is conveyed via private
streets, where it is captured by a sump inlet (Design Point 27). Runoff from this sub-basin ultimately
outfalls into the proposed onsite Pond B. From the detention pond, the treated flows are then released
directly into the Sand Creek Center Tributary Drainageway below historic rates at Design Point 5.3.

Sub-basin B13 (Qs=1.5 cfs, Q100=3.2 cfs) contains a total of 0.48 acres. This basin represents the
drive aisle and open space in the center of Basin B. This basin is primarily parking lot with open
space. Stormwater runoff from this basin is conveyed via private streets, where it is captured by an
area inlet (Design Point 25). Runoff from this sub-basin ultimately outfalls into the proposed onsite
Pond B. From the detention pond, the treated flows are then released directly into the Sand Creek
Center Tributary Drainageway below historic rates at Design Point 5.3.

Sub-basin B13A (Qs=0.5 cfs, Q100=1.6 cfs) contains a total of 0.58 acres. This basin represents a
northern portion of a proposed building and the southern portion of another, the middle portion of the
basin is comprised of minor open space. Stormwater runoff from this basin is captured by proposed
roof and area drains. Runoff is then conveyed to the propose storm sewer infrastructure (Design
Point 3.9). Runoff from this sub-basin ultimately outfalls into the proposed onsite Pond B. From the
detention pond, the treated flows are then released directly into the Sand Creek Center Tributary
Drainageway below historic rates at Design Point 5.3.

Sub-basin B14 (Qs=1.3 cfs, Q100=2.6 cfs) contains a total of 0.49 acres. This basin represents the
western portion of the clubhouse and associated parking and drive aisle. This basin is primarily roof,
parking lot, and open space. Stormwater runoff from this basin is conveyed via private streets, where
it is captured by a sump inlet (Design Point 28). Runoff from this sub-basin ultimately outfalls into
the proposed onsite Pond B. From the detention pond, the treated flows are then released directly into
the Sand Creek Center Tributary Drainageway below historic rates at Design Point 5.3.

Sub-basin B15 (Qs=0.9 cfs, Q100=1.8 cfs) contains a total of 0.27 acres. This basin represents the
eastern portion of the clubhouse and associated parking and drive aisle. This basin is primarily roof,
parking lot, and open space. Stormwater runoff from this basin is conveyed via private streets, where
it is captured by a sump inlet (Design Point 30). Runoff from this sub-basin ultimately outfalls into
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the proposed onsite Pond B. From the detention pond, the treated flows are then released directly into
the Sand Creek Center Tributary Drainageway below historic rates at Design Point 5.3.

Sub-basin B16 (Qs=0.4 cfs, Q100=0.8 cfs) contains a total of 0.15 acres. This basin represents a
southern portion of a proposed building and a small open space area. Stormwater runoff from this
basin is captured by proposed roof drains and an area inlet. Runoff is then conveyed to the proposed
storm sewer infrastructure (Design Point 4.3). Runoff from this sub-basin ultimately outfalls into the
proposed onsite Pond B. From the detention pond, the treated flows are then released directly into the
Sand Creek Center Tributary Drainageway below historic rates at Design Point 5.3.

Sub-basin B17 (Qs=1.8 cfs, Q100=4.5 cfs) contains a total of 0.99 acres. This basin represents the
northwestern portion of Paonia Street within Basin B. This basin is primarily road paving and open
space. Stormwater runoff from this basin is conveyed via curb & gutter, where it is captured by an
on-grade inlet (Design Point 31). Runoff from this sub-basin ultimately outfalls into the proposed
onsite Pond B. From the detention pond, the treated flows are then released directly into the Sand
Creek Center Tributary Drainageway below historic rates at Design Point 5.3

Sub-basin B18 (Qs=1.1 cfs, Q100=2.4 cfs) contains a total of 0.47 acres. This basin represents the
northeastern portion of Paonia Street within Basin B. This basin is primarily road paving and minor
open space. Stormwater runoff from this basin is conveyed via curb & gutter, where it is captured by
an on-grade inlet (Design Point 32). Runoff from this sub-basin ultimately outfalls into the proposed
onsite Pond B. From the detention pond, the treated flows are then released directly into the Sand
Creek Center Tributary Drainageway below historic rates at Design Point 5.3

Sub-basin B19 (Qs=2.1 cfs, Q100=5.7 cfs) contains a total of 1.92 acres. This basin represents the
southern half of the clubhouse and patio area, along with the southwestern portion of Paonia Street
within Basin B. This basin is primarily road paving, open space, and roof. Stormwater runoff from
this basin is conveyed via overland flow and curb & gutter, where it is captured by an on-grade inlet
(Design Point 33). Runoff from this sub-basin ultimately outfalls into the proposed onsite Pond B.
From the detention pond, the treated flows are then released directly into the Sand Creek Center
Tributary Drainageway below historic rates at Design Point 5.3

Sub-basin B20 (Qs=0.6 cfs, Q100=1.4 cfs) contains a total of 0.26 acres. This basin represents the
southeastern portion of Paonia Street within Basin B. This basin is primarily road paving and minor
open space. Stormwater runoff from this basin is conveyed via curb & gutter, where it is captured by
an on-grade inlet (Design Point 34). Runoff from this sub-basin ultimately outfalls into the proposed
onsite Pond B. From the detention pond, the treated flows are then released directly into the Sand
Creek Center Tributary Drainageway below historic rates at Design Point 5.3

Sub-basin B21 (Qs=0.5 cfs, Q100=3.6 cfs) contains a total of 2.46 acres. This basin represents the

northeastern portion of the development. This basin is primarily open space and Pond B.
Stormwater runoff from this basin is conveyed via overland flow, where it is captured by Pond B
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(Design Point 37). From the detention pond, the treated flows are then released directly into the Sand
Creek Center Tributary Drainageway below historic rates at Design Point 5.3

Sub-Basin C1 (Qs=0.8 cfs, Q100=2.2 cfs) contains a total of 0.74 acres. This basin represents the
southernmost portion of the proposed development. This basin is primarily proposed roadway and
minor open space. Stormwater runoff from this basin is conveyed via proposed curb and gutter to a
proposed crosspan (Design Point 40) at the intersection of Paonia Street and Galley Road. Runoff is
then conveyed east by the existing curb and gutter in Galley Road to the Sand Creek Center Tributary
Drainageway, per historic conditions.

Sub-Basin C2 (Qs=0.3 cfs, Q100=2.3 cfs) contains a total of 0.80 acres. This basin represents the
westernmost portion of the proposed Phase 1 development. This basin is solely comprised of open
space. Stormwater runoff from this basin follows historic drainage patterns and sheet flows offsite
(Design Point 41).

Sub-Basin D1 (Qs=0.7 cfs, Q100=2.6 cfs) contains a total of 0.95 acres and represents the northern
most portion of Paonia Street and the site. This basin is comprised primarily of proposed roadway
and open space. Runoff from this basin is conveyed via emergency overflow channel to the Sand
Creek Center Tributary Drainageway (Design Point 42) per historic conditions. See the Sand Creek-
Center Tributary Channel Analysis Report for Solace Apartments, prepared by JR Engineering
October 15", 2020 for overflow channel details.

Sub-Basin F1 (Qs=2.2 cfs, Q100=4.7 cfs) contains a total of 0.92 acres and represents the
northwestern most portion of the Pond A tributary. This basin is comprised primarily of future
parking areas, open space, and a future building. Runoff from this basin will be captured by future
storm sewer infrastructure (Design Point 1). The proposed storm sewer infrastructure for the Phase 1
improvements have been sized to account for the future flows from this sub-basin. The future flows
have also been analyzed in the Storm CAD model to ensure ultimate build out conditions have been
accounted for. Runoff from this sub-basin will ultimately outfall into the proposed onsite Pond A.
The proposed Pond A has also been sized to account for these future flows. From the detention pond,
the treated flows are then released directly into the Sand Creek Center Tributary Drainageway below
historic rates at Design Point 5.2.

Sub-Basin F2 (Qs=0.5 cfs, Q100=1.0 cfs) contains a total of 0.14 acres and represents the future
parking spaces along the drive aisle of the northernmost site access location. This basin is comprised
solely of future parking. Runoff from this basin will be captured by the existing storm sewer
infrastructure (Design Point 4). The proposed storm sewer infrastructure for the Phase 1
improvements have been sized to account for the future flows from this sub-basin. The future flows
have also been analyzed in the Storm CAD model to ensure ultimate build out conditions have been
accounted for. Runoff from this sub-basin will ultimately outfall into the proposed onsite Pond A.
The proposed Pond A has also been sized to account for these future flows. From the detention pond,
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the treated flows are then released directly into the Sand Creek Center Tributary Drainageway below
historic rates at Design Point 5.2.

Sub-Basin F3 (Qs=2.1 cfs, Q100=4.4 cfs) contains a total of 0.73 acres and represents the eastern
portion of the future parking spaces along the north property line of the site. This basin is comprised
primarily of future parking and open space. Runoff from this basin will be captured by future storm
sewer infrastructure (Design Point 3). The proposed storm sewer infrastructure for the Phase 1
improvements have been sized to account for the future flows from this sub-basin. The future flows
have also been analyzed in the Storm CAD model to ensure ultimate build out conditions have been
accounted for. Runoff from this sub-basin will ultimately outfall into the proposed onsite Pond A.
The proposed Pond A has also been sized to account for these future flows. From the detention
pond, the treated flows are then released directly into the Sand Creek Center Tributary Drainageway
below historic rates at Design Point 5.2.

Sub-Basin F4 (Qs=0.8 cfs, Q100=2.3. cfs) contains a total of 0.68 acres and represents a portion of the
Phase 2 improvements located in the center of the site. This basin is comprised primarily of future
open space and a future building. Runoff from this basin will be captured by future storm sewer
infrastructure (Design Point 7). The proposed storm sewer infrastructure for the Phase 1
improvements have been sized to account for the future flows from this sub-basin. The future flows
have also been analyzed in the Storm CAD model to ensure ultimate build out conditions have been
accounted for. Runoff from this sub-basin will ultimately outfall into the proposed onsite Pond A.
The proposed Pond A has also been sized to account for these future flows. From the detention pond,
the treated flows are then released directly into the Sand Creek Center Tributary Drainageway below
historic rates at Design Point 5.2.

Sub-Basin F5 (Qs=5.7 cfs, Q100=14.7 cfs) contains a total of 3.88 acres and represents the western
portion of the future parking spaces along the north property line of the site, the future buildings on
the northwest portion of the site, and the open space associated with these improvements. This basin
is comprised primarily of future parking, future buildings, and open space. Runoff from this basin
will be captured by future storm sewer infrastructure (Design Point 3.0). The proposed storm sewer
infrastructure for the Phase 1 improvements have been sized to account for the future flows from this
sub-basin. The future flows have also been analyzed in the Storm CAD model to ensure ultimate
build out conditions have been accounted for. Runoff from this sub-basin will ultimately outfall into
the proposed onsite Pond B. The proposed Pond B has also been sized to account for these future
flows. From the detention pond, the treated flows are then released directly into the Sand Creek
Center Tributary Drainageway below historic rates at Design Point 5.3.

Sub-Basin F6 (Qs=0.2 cfs, Q100=1.0 cfs) contains a total of 0.35 acres. This basin represents the
westernmost portion of the proposed Phase 1 development. This basin is solely comprised of open
space. Stormwater runoff from this basin follows historic drainage patterns and sheet flows offsite
(Design Point 41).
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Sub-Basin F7 (Qs=0.2 cfs, Q100=1.5 cfs) contains a total of 0.53 acres. This basin represents the
westernmost portion of the proposed Phase 1 development. This basin is solely comprised of open
space. Stormwater runoff from this basin follows historic drainage patterns and sheet flows offsite
(Design Point 41).

All calculations and stormwater routing can be found in Appendix B.

Existing Major Drainageway — Sand Creek

The Sand Creek channel conveys an existing 820-1100 cfs along the sites eastern property line. In
order to maintain the drainage patterns on the site, 2 detention ponds have been proposed to release
developed flows, at or below historic rates. Based on the results of the Sand Creek — Center
Tributary Channel Analysis Report for Solace Apartments, prepared by JR Engineering in May 2020,
the existing channel sections will need protection from erosion as a result of the Solace development.
This report analyzed the existing conditions to ensure that the Sand Creek channel is stable and
velocities do not exceed allowable limits. Based on the results of this report, it was found that the
channel in its current conditions is inadequate, as velocities in the channel exceeded allowable limits
and overtopping occurs at the Galley Road. The report recommended several improvements to ensure
channel stability, including channel lining such as riprap or concrete to protect from the high
velocities, widening the channel to increase capacity and decrease velocity & adding check/ drop
structures to reduce velocities. The report also indicates that improvements will be necessary to
address the overtopping at the Galley Road crossing. An existing overflow structure is currently in
place to convey any overtopping flows, but does not have adequate capacity. Analysis of the
proposed improvements to the channel can be found in the Sand Creek Center Tributary Channel
Improvements Letter. Channel hydraulic analysis sheets are presented in Appendix B of the
aforementioned report and Channel Plans for the proposed improvements can be found in Appendix
E. A drainage map for the Solace site can be found in Appendix E.

DRAINAGE DESIGN CRITERIA

Development Criteria Reference

Storm drainage analysis and design criteria for the project were taken from the “City of Colorado
Spring/El Paso County Drainage Criteria Manual” Volumes 1 and 2 (EPCDCM), dated October 12,
1994, the “Urban Storm Drainage Criteria Manual” Volumes 1 - 3 (USDCM) and Chapter 6 and
Section 3.2.1 of Chapter 13 of the “Colorado Springs Drainage Criteria Manual (CCSDCM), dated
May 2014, as adopted by El Paso County.

Hydrologic Criteria

All hydrologic data was obtained from the “El Paso Drainage Criteria Manual™ VVolumes 1 and 2, and
the “Urban Drainage and Flood Control District Urban Storm Drainage Criteria Manual” Volumes 1,
2, and 3. Onsite drainage improvements were designed based on the 5 year (minor) storm event and
the 100-year (major) storm event. Rational Method calculations were prepared, in accordance with
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Chapter 6, Section 3.0 of the EPCDCM, for the sub-basins that directly impact the sizing of the
proposed storm sewer outfalls. Rational method calculations are presented in Appendix B.

Mile High Flood District’s MHFD-Detention, Version 4.03 workbook was used for pond sizing.
Required detention volumes and allowable release rates were designed per USDCM and
CCS/EPCDCM. Pond sizing spreadsheets are presented in Appendix C.

Hydraulic Criteria

GeoHECRAS was used as the primary analysis method for the site in the Sand Creek — Center
Tributary Channel Analysis Report for Solace Apartments and the Sand Creek Center Tributary
Channel Improvements Letter. GeoHECRAS was used to model existing flows within the Sand
Creek Drainageway in its existing and proposed conditions. This model was used to verify flood
plains and analyze any overtopping that may occur within the project site. The 100-year water
surface profiles for the model were analyzed form the north property line of the site to the area just
south of the Galley Road Crossing.

Using StormCAD V8i, a modeling program for stormwater drainage, the hydraulic grade lines
and energy grade lines were determined for the storm sewer network. Manhole and pipe losses
for the model were obtained from the Urban Storm Drainage Criteria Manual, Mile High Flood
District. Model results for the project site have been included in Appendix B.

DRAINAGE FACILITY DESIGN

General Concept

The proposed stormwater conveyance system was designed to convey the developed Solace runoff to
two proposed full spectrum water quality and detention ponds via private storm sewer. The proposed
pond bottoms are approximately 1.5 feet higher than the existing channel bottom. This allows
adequate drainage from the ponds to outfall into the channel without the need for backflow
prevention measures. The proposed ponds were also designed to release at less than historic rates to
minimize adverse impacts downstream. Treated water will outfall directly into the Sand Creek
Drainageway, where it will eventually outfall into Fountain Creek. The current site will be
constructed in 2 phases. Both of the proposed ponds will be designed and constructed with the Phase
1 improvements along with the storm sewer within Paonia Street. Proposed drainage maps are
presented in Appendix E, showing locations of the pond and channel outfall locations and
improvements.

Specific Details

Four Step Process to Minimize Adverse Impacts of Urbanization
In accordance with the El Paso County Drainage Criteria Manual Volume 2, this site has
implemented the four step process to minimize adverse impacts of urbanization. The four step
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process includes reducing runoff volumes, stabilizing drainageways, treating the water quality
capture volume (WQCV), and consider the need for Industrial Commercial BMP’s.

Step 1, Reducing Runoff VVolumes: The development of the project site is a proposed multi-family
development with open spaces and lawn areas interspersed within the development which helps
disconnect impervious areas and reduce runoff volumes.

Step 2, Stabilize Drainageways: Solace utilizes private storm sewer throughout the project site. This
private storm sewer directs the on-site development flows to the multiple detention ponds within the
project that release at or below historic rates into the Sand Creek Drainageway. Sand Creek (Center
Tributary) Drainageway is stabilized downstream of the development, however additional
stabilization measures shall be implemented to prevent any negative impacts to the drainageway.
Drop structures have been added in order to reduce the slope of the channel. The channel shall also
utilize concrete paving to avoid any erosion of the channel along the site.

Step 3, Provide WQCV: Runoff from this development is treated through capture and slow release
of the WQCV in multiple full spectrum water quality and detention ponds that are designed per
current El Paso County drainage criteria for Extended Detention Basins (EDB). These ponds will
facilitate pollutant removal for the site, while also reducing peak stormwater rates into the Sand
Creek Drainageway.

Step 4, Consider the need for Industrial and Commercial BMP’s: No industrial or commercial uses
are proposed within this development. However, a site specific storm water quality and erosion
control plan and narrative have been prepared in conjunction with this final drainage report. Site
specific temporary source control BMPs as well as permanent BMP’s are detailed in this plan and
narrative to protect receiving waters.

Water Quality

In accordance with Section 13.3.2.1 of the CCS/EPCDCM, full spectrum water quality and detention
are provided for all developed basins. Outlet structure release rates shall be limited to less than
historic rates to minimize adverse impacts to downstream stormwater facilities. Complete pond and
outlet structure designs can be found in the appendix C. See Table 3 below for the proposed pond
parameters.

Table 3: Pond Summary

Comp. Total .
Tributary Pond Tributary % WQ Detention Provided
. Volume Volume
Sub-Basin | Name Acres Imperv. Volume
(ac-ft) (ac-ft)
(ac-ft)
A POND A 7.89 49.43 0.135 0.732 1.292
B POND B 17.50 40.6 0.264 1.412 2.659
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Per Section 1.7.1.B.7 of the ECM - Stromwater Quality Policy and Procedures, sites with land
disturbance to undeveloped land (land with no human-made structures such as buildings or
pavement) that will remain undeveloped after the site, may be excluded from the water quality
requirements set for in Section 1.7. Per this section, we respectfully request that Basins C2, F6, and
F7 be excluded from permanent stormwater quality management. Due to existing topography and
design constraints, Basins C1 and D1 could not be captured and routed to a permanent full spectrum
water quality and detention pond. Per Section 1.7.1.C.1 of the ECM — Stormwater Quality Policy and
Procedures, the County may exclude up to 20%, not to exceed 1 acre, of the applicable development
site, from the WQCYV standard. Basin C1 & D1 contain approximately 0.32 acres of pavement, equal
to approximately 1.11% of the total development site. Per this section, we respectfully request that
Basin C1 & D1 be excluded from the permanent stromwater quality management.

Erosion Control Plan

The El Paso County Drainage Criteria Manual specifies an Erosion Control Plan and associated cost
estimate must be submitted with each Final Drainage Report. The Erosion Control Plan for Solace
has been submitted with this report.

Operation & Maintenance

In order to ensure the function and effectiveness of the stormwater infrastructure, maintenance
activities such as inspection, routine maintenance, restorative maintenance, rehabilitation and repair,
are required. All proposed drainage structures within the any platted County ROW will be owned
and maintained by El Paso County. All proposed drainage structures within the property or tracts
will be owned and maintained by the property owner. Vegetation in the natural and improved
portions of Sand Creek Drainageway is the responsibility of El Paso County. This includes all
mowing, seeding and weed control activities. An Inspection & Maintenance Plan has been submitted
concurrently with this report that details the required maintenance activities and intervals to ensure
proper function of all stormwater infrastructure in the future. The full spectrum detention ponds will
be owned & maintained by the property owner.

Drainage & Bridge Fees
The site lies within the Sand Creek Drainage Basin.

2021 DRAINAGE AND BRIDGE FEES - Solace Apartments

Impervious | Drainage Fee Bridge Fee D?gilr?;ee Solace
Acres (ac) | (Per Imp. Acre) (Per Imp. Acre) Fee g Bridge Fee
11.67 $20,387 $8,339 $237,916 $97,316

The Solace development will receive full credit for any channel improvements indicated in the Sand
Creek DBPS. From the Sand Creek DBPS, the channel improvements estimated for this reach of the
tributary was estimated to be $323,500. The table regarding these costs can be found in the
Appendix. From the Sand Creek (Center Tributary) Channel Analysis, by JR Engineering, the
estimated channel improvements will cost $554,950. Per the Sand Creek Drainage Basin Planning
Study, the Center Tributary has proposed crossing improvements at Terminal Avenue and Omaha
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Boulevard. Both of these crossing were estimated to be $72,000. Crossing improvements were also
proposed at W. Frontage Road for $106,200, US 24 Bypass for $211,500, E. Frontage Road for
$84,600, Bijou Street for $84,600, Platte Avenue for $169,200, & Galley Road for $90,000. These
estimates provide costs for the storm sewer required to replace the existing infrastructure at these
locations. The Galley Road crossing estimate reflects upsizing the existing culverts to 5’x 8’ concrete
box structures. These estimates can be found in Appendix D. Based on these estimated costs, it is
presumed that no drainage basin fees will be necessary.

Construction Cost Opinion

El Paso County specifies a cost estimate of proposed drainage facility improvements be submitted
with the Final Drainage Report. A construction cost opinion for both public and private drainage
improvements have been provided below. Please note that the following cost estimate does not

include channel improvements.

PUBLIC DRAINAGE FACILITIES
Item Quantity [ Unit lPJrr:iCte (Ezgginded
18" RCP 93 LF $65.00 $6,045.00
24” RCP 41 LF $78.00 $3,198.00
36” RCP 188 LF $120.00 $22,560.00
42” RCP 31 LF $160.00 $4,960.00
5" Type R Inlet 2 EA $6,200.00 $12,400.00
10’ Type R Inlet 4 EA $7,600.00 $30,400.00
15’ Type R Inlet 2 EA $12,000.00 $24,000.00
Storm Sewer Manhole (Box Base) 2 EA $11,627.00 $23,254.00
Sub-Total $126,817.00
10% Eng. And Contingency $12,681.70
%‘:‘;d $139,498.70
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PRIVATE DRAINAGE FACILITIES

Item Quantity [ Unit lPJ::ICte (E:)éginded
18" RCP 1,254 LF $65.00 $81,510.00
24” RCP 763 LF $78.00 $59,514.00
30” RCP 464 LF $97.00 $45,008.00
36” RCP 327 LF $120.00 $39,240.00
42” RCP 44 LF $160.00 $7,040.00
18” FES 2 EA $390.00 $780.00
24” FES 1 EA $468.00 $468.00
5" Type R Inlet 8 EA $6,159.00 $49,274.00
Type 13 Valley Inlet 7 EA $4,640.00 $32,480.00
Storm Sewer Manhole (Slab Base) 18 EA $6,395.00 $115,110.00
Storm Sewer Manhole (Box Base) 3 EA $11,627.00 $34,881.00
Pond Grading 3,682 CY $20.00 $73,640.00
Pond Spillway 2 EA $7,500.00 $15,000.00
Pond Outlet Structure 2 EA $25,000.00 $50,000.00
Pond Forebay 4 EA $12,000.00 $48,000.00
2’ Concrete Trickle Channel 728 LF $75.00 $54,600.00
Maintenance Trail (Asphalt) 2486 SY $90.00 $223,740.00
Rip Rap 198 CcYy $112.00 $22,176.00
Sub-Total $952,461.00
10% Eng. And Contingency $95,246.10
%?:Id $1,047,707.10

SUMMARY

The proposed development remains consistent with pre-development drainage conditions with the
construction of the recommended drainage improvements, including storm sewer, detention ponds
and existing drainageways. The proposed development will not adversely affect the offsite major
drainageways or surrounding development. In order to safely convey flows through the Sand Creek
Drainageway, channel improvements will be necessary to ensure channel stability and prevent
channel degradation. Concrete paving will be required to armor the channel and stabilize the slopes
during a major storm event. These improvements will ensure the drainageway functions properly as
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a primary drainage conveyance system for the Solace Apartments. These improvements to the Sand
Creek Center Tributary Drainageway are discussed in the Sand Creek Center Tributary Channel
Improvements Letter. This report meets the latest EI Paso County Drainage Criteria requirements for
this site.
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APPENDIX A

FIGURES AND EXHIBITS

21



[ SR 2e
e S 50 J%/w qiergi =S 2 !
] NS e : | Il 07 | ==

e e =l P

i wJ@niaauu‘n_mﬁuﬁﬁnﬂ@ SPeC | Pen] rfd%g g3 S g !

R < L

ﬁ LE@ @Lb@ gl —— xfB. %]

, ‘ — = o £

L GL/@]_ — oL _ | L M&%&F vMuMO% —= m%

A== T e = s 5833 ¥

W km ﬂ _M ’ i_._.n_ | -l | Z“r |1 mm%ﬂ mm
) 4= S LEF ] SnS<

o o UL
a@l s w

—VALLE'Y STREET

Codisl

L
-
|
|

1000

AT

SO =

N PAONIA M\.\@WWNH-

- @

—7
)ﬁﬁé
| 0
B
500
= 500

e

%

0
ORIGINAL SCALE: 1

|

GALLEY ROAD ——

250

500

rsdiliud ‘Y vE7L:LL 6L0Z/LL/IZL ‘Wellod L LXG'g ‘Bmp-abeulelq - dep AjuioiA\s3oo|g\sBuImeId\00. L G2\IE"00001L52\:X


AutoCAD SHX Text
Centennial 303-740-9393   Colorado Springs 719-593-2593 Fort Collins 970-491-9888   www.jrengineering.com

AutoCAD SHX Text
VICINITY MAP

AutoCAD SHX Text
SOLACE APARTMENTS

AutoCAD SHX Text
JOB NO. 15504.03

AutoCAD SHX Text
4/27/2018

AutoCAD SHX Text
0

AutoCAD SHX Text
ORIGINAL SCALE: 1" =

AutoCAD SHX Text
500'

AutoCAD SHX Text
500

AutoCAD SHX Text
500

AutoCAD SHX Text
250

AutoCAD SHX Text
1000

AutoCAD SHX Text
'

AutoCAD SHX Text
VALLEY STREET

AutoCAD SHX Text
SAND CREEK

AutoCAD SHX Text
GALLEY ROAD

AutoCAD SHX Text
N. POWERS BLVD

AutoCAD SHX Text
OMAHA BLVD

AutoCAD SHX Text
PAONIA STREET

AutoCAD SHX Text
AINSWORTH STREET

AutoCAD SHX Text
AINSWORTH STREET


Hydrologic Soil Group—EI Paso County Area, Colorado

38° 51'32"N

38° 51'32"N
Yo oo

eane

|

1
|} S

11 s

FSASTTEN

1
|

(@)
°y;
LQI"-
(1] 7
4

Q
e

1
|

g 38° 50'21"N
<

Map Scale: 1:15,300 if printed on A landscape (11" x 8.5") sheet.
Meters

0 200 400 800 1200

Feet

0 500 1000 2000 3000

Map projection: Web Mercator Comer coordinates: WGS84 Edge tics: UTM Zone 13N WGS84

Web Soil Survey 4/14/2020
Page 1 of 4

Natural Resources
National Cooperative Soil Survey

Conservation Service




Hydrologic Soil Group—EI Paso County Area, Colorado
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MAP INFORMATION

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

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

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

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

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

Soil Survey Area:
Survey Area Data:

El Paso County Area, Colorado
Version 17, Sep 13, 2019

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—Sep
23,2018

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Hydrologic Soil Group—EI Paso County Area, Colorado

Hydrologic Soil Group

Map unit symbol

Map unit name

Rating

Acres in AOI

Percent of AOI

Blakeland loamy sand, 1
to 9 percent slopes

A

373.7

35.4%

10

Blendon sandy loam, 0
to 3 percent slopes

321.4

30.5%

1

Bresser sandy loam,
cool, 0 to 3 percent
slopes

31.9

3.0%

12

Bresser sandy loam,
cool, 3 to 5 percent
slopes

69.8

6.6%

13

Bresser sandy loam,
cool, 5 to 9 percent
slopes

41.4

3.9%

28

Ellicott loamy coarse
sand, 0 to 5 percent
slopes

A

96.1

9.1%

56

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

3.7

0.3%

70

Pits, gravel

10.3

1.0%

94

Travessilla-Rock outcrop
complex, 8 to 90
percent slopes

D

51.5

4.9%

95

Truckton loamy sand, 1
to 9 percent slopes

A

35.7

3.4%

96

Truckton sandy loam, 0
to 3 percent slopes

19.7

1.9%

Totals for Area of Interest

1,055.2

100.0%
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Hydrologic Soil Group—EI Paso County Area, Colorado

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.
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