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Engineer’s Statement

This report and plan for the drainage design of South Nevada Creekwalk Filing No. 1 was prepared
by me (or under my direct supervision) and is correct to the best of my knowledge and belief. Said
report and plan has been prepared in accordance with the City of Colorado Springs Drainage Criteria
Manual and is in conformity with the master plan of thgi_g:lggmqge_hasin. I understand that the City of
Colorado Springs does not and will not assume !iabil?};}ziro]%'ﬂffgfagge facilities designed by others. |
accept responsibility for any liability caused by.any neglige ; 8P50rS oF omissions on my part in
preparing this report. T bl DA

!

Signature (Affix Seal):

Developer's Statement el 1§ AN v

Creekwalk, LLC hereby certifies that the drainage facilities for South Nevada Creekwalk Filing No. 1
shall be constructed according to the design presented in this report. I understand that the City of
Colorado Springs does not and will not assume liability for the drainage facilities designed and for
certified by my engineer and that are submitted to the City of Colorado Springs pursuant to section
7.7.906 of the City Code; and cannot, on behalf of South Nevada Creekwalk Filing No. 1 guarantee that
final drainage design review will absolve Creekwalk, LLC and/or their successors and/or assigns of
future liability for improper design. I further understand that approval of the final plat does not imply

approval of my engineer’s drainage design.
7
Name of Developer: Cméual LLC /
/\Z / // 7-3-19

7 Date

Authorized Signature

Printed Name: D

Address: 90 South Cascade, Suite 1500, Colorado Springs, CO 80903

City of Colorado Springs Statement:
Filed in accordance with Section 7.7.906 of the code of the City of Colorado Springs, 2001, as

W 3 Dl oﬁ/og/)am

For 'Ly Engineer Date

Conditions:
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L. General Location and Description

The purpose of the Final Drainage Report is to identify onsite and offsite drainage
patterns, storm sewer, culvert and inlet locations, stormwater and water quality detention
size and type, areas tributary to the site and to develop a stormwater management system
that will function to safely route stormwater to an adequate outfall. This final drainage plan
and report has been prepared to show design level storm water management measures.
Final design plans for the permanent stormwater BMP’s and for the Cheyenne Creek
drainageway will be prepared and submitted to the City for approval prior to the
commencement of any grading, infrastructure installation or drainageway work. The Final
Drainage Report complies with the most current version of the City of Colorado Springs
drainage criteria manual.

The proposed South Nevada Creekwalk Filing No. 1 commercial development is located
within the South Nevada Avenue urban renewal area that is generally bounded by 5t. Elmo
Avenue on the north, East Cheyenne Road to the south, Lot 1 Block 1 of Starsmore
Subdivision and Lot 3 Block 4 Ivywild Subdivision, and generally Cheyenne Creek on the
west, in Colorado Springs, El Paso County, Colorado. The site is located within the west half
of Section 30, Township 14 South, Range 66 West of the 6% Principal Meridian. The site
presently consists of a mix of platted and un-platted residential and commercial uses. The
platting will cover approximately 7.5 acres and 5 commercial lots will be created. The
redeveloped use will be commercial consisting of retail shops and restaurants. Water,
wastewater, gas and electric utilities presently serve the site and are available to support the
redevelopment of the property. A vicinity map showing the location of the project is depicted
on Figure 1. St. Elmo Avenue will remain public and is not part of the Development Plan.
Mount Washington Avenue will be vacated within the limits of the subdivision plat. The
subdivision plat has been included within this report in Appendix C.

The site lies within the Southwest Area drainage basin. Cheyenne Creek is a major
drainageway identified in the Southwest Area DBPS. A large portion of the site generally
drains from north to south via sheet flow. Existing runoff is now conveyed to the 5t. Elmo
Avenue street section where it then would flow north within the Mount Washington Avenue.
There is an offsite storm sewer that enters the site at the southwest corner. This storm sewer
conveys runoff collected from East Cheyenne Road right-of-way to Cheyenne Creek via a 24-
inch storm sewer. The 24-inch storm sewer will be relocated as part of the proposed
improvements to Cheyenne Creek. Within the boundary of the site there exists limited storm
water collection systems that can convey runoff to Cheyenne Creek.

Existing slopes across the site of range from 1 to 2 percent. Existing cover is
dominated by pavement and concrete surfaces associated with the existing residential and
commercial uses with very limited areas of landscaping.

Cheyenne Creek passes along and within the west side of the Filing 1. Cheyenne Creek
is a 25 square mile watershed at its outfall to Fountain Creek just upstream of South Nevada
Avenue. The 100-year discharge of Cheyenne Creek is 8,840 cubic feet per second. Portions
of the site lie within the 100-year floodway and floodplain of Cheyenne Creek. New
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structures will be required to have their lowest finish floor elevated or floodproofed one foot
above the base flood elevation adjacent to the structure. Structures and fill that will occur
within the floodway will be regulated by a no net rise certification in accordance with
Regional Building Department requirements. This will affect buildings A, B and C.

The low flow area of the Creek is in private ownership now except where the Creek
crosses at St. Elmo Avenue and at South Cascade Avenue. Access to the creek for
maintenance is limited by dense vegetation, retaining walls and fences. There is a constant
base flow in the Creek and at some locations fish exist. The low flow area is partially armored
and stable. Cheyenne Creek is considered waters of the United States and therefore
stabilization efforts or modifications within the ordinary high-water line will be subject to
USACOE review and permitting. Field meetings have been held with the USACOE and it is
anticipated that the project may be able to be authorized under a Nationwide Permit #27
Aquatic Habitat Restoration, Establishment and Enhancement Activities in New Mexico and
Texas within Corps of Engineers Albuquerque District. A copy of the nationwide permit has
been included in Appendix D.

A portion subdivision is also within the City streamside zone that will impact various
site planning aspects related to the redevelopment of the property(s).

IL Previous Reports and References
The following reports and plans were reviewed in the process of preparing this final

drainage plan:

1. National Resource Conservation Service Soil Survey for El Paso County, Colorado,
june 1981.

2. City of Colorado Springs Drainage Criteria Manuals Volumes I and I, April 2014.

3. Flood Insurance Studies for Colorado Springs, and El Paso County, Colorado”,
prepared by the Federal Emergency Management Agency {(FEMA), dated December
2018.

4. Southwest Area Drainage Basin Drainage Basin Planning Study prepared by Lincoln-
DeVore, Inc., May 1986.

5. Urban Drainage and Flood Control District Storm Drainage Criteria Manual, Volume

6. Preliminary Geotechnical Investigation, Creekwalk Project, South Nevada and East

Cheyenne Road, Colorado Springs, Colorado, prepared by CTL-Thompson, Inc,
Octrober23, 2017,

7. Upper Fountain Creek and Cheyenne Creek Restoration Master Plan, 2015.

8. Cheyenne Creek Hydrology Report, LOMR Case No. 15-08-0401P, prepared by Kiowa
Engineering, 2008.

9. Hydrologic Engineering Center (HEC) Flood Frequency Analysis, Version 3.1.

Reference 4 was prepared by the City of Colorado Springs in order to identify major
drainageway and storm sewer systems improvements for the Southwest Area watershed.
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The project site lies within the Southwest Area basin. There were no major drainageway
facilities shown in the Reference 4 for the site,

Review of Reference 7 revealed that there were no specific improvements
immediately proposed for the reach of Cheyenne Creek through the South Nevada Creekwalk
Filing 1 property. Reference 7 shows for the segment through the site small drop structures
and toe protection. The stabilization measures proposed for Cheyenne Creek are consistent
with the improvements called out in Reference 7.

Reference 8 lists the 10-, 50-, 100- and 500-year peak flood discharges for Cheyenne
Creek within the project site. Reference 8 was prepared as part of a Letter of Map Revision
for Cheyenne Creek that became effective in 2016. The LOMR was incorporated into the
revised flood insurance rate maps for the City of Colorado Springs in that became effective
in 2018 (Reference 3).

HI.  Drainage Design Criteria and Basin Characteristics

Hydrology for this site was estimated using the methods outlined in the City of
Colorado Springs Drainage Criteria Manual, Volumes [ and 11 (DCM). Topography for the site
was compiled at a one-foot contour interval and is presented at a horizontal scale of 1-inch
to 50-feet on Exhibits 1 and 2 at the rear of the report. Hydrologic calculations were made
for both the existing and proposed site conditions.

The predominant soils within the property are classified to be within Hydrologic Soils
Group A, C and D as shown in the El Paso County Soils Survey. The soil survey report is
included within Appendix A. The predominant soil within the area to be developed {sub-
basins 1 and 3}, is identified as a Nunn series clay loam (HSG C). The drainageway soils are
Chaseville gravelly sandy loam {(HSG A) and the Razor Midway complex (HSG D). These soils
are deep and well drained and have relatively low runoff curve numbers (i.e, 55 to 65)
depending upon vegetative cover and condition. The cover within the project area is
dominated by impervious surfaces such a pavements and roof tops. What vegetative cover
is associated with the existing residences and businesses ranges from poor to fair quality.
Due to the extent of paving and landscaping in the proposed condition hydrologic soil group
B was assumed in the hydrology calculations.

To estimate the onsite and offsite peak rates of runoff the Rational Method was
applied. The runoff coefficients for the existing and proposed site conditions were
determined using Table 6-6 of the City of Colorado Springs Drainage Criteria Manual. A copy
of Table 6-6 is included in Appendix A of this report. For sub-basins smaller than 5 acres a
minimum time of concentration of 5-minutes was applied when determining the rainfall
intensity for the 5- and 100-year recurrence intervals. Rainfall intensities for the 5- and 100-
year recurrence intervals used in the application of the Rational Method formula were
obtained from Figure 6-5 of Reference 2. The hydrology calculations are included in
Appendix A of this report.
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V. Existing Drainage Basin Characteristics

Presented on Exhibit 1 (contained in map pocket) are the existing site conditions sub-
basins and existing drainage facilities for the project site and immediately adjacent
properties. Also shown is the proposed concept plan boundary and the regulatory
floodplains from Reference 3. A description of each existing sub-basin follows.

Sub-basin A: This sub-basin covers 2.43 acres and is drained by sheet flow towards
the northeast within the parking and drive areas of the existing Wells Fargo Bank and
Diamond Shamrock. This sub-basin abuts a portion of the east property line of the concept
plan. Runoff from this sub-basin is conveyed north into the west flowline of South Nevada
Avenue and eventually enters the existing South Nevada Avenue storm sewer. The ground
slope of the sub-basin ranges from 1 to 1.5 percent. The sub-basin is mostly paved with
landscape islands typical of commercial sites. There are no public or private storm sewer
systems within this sub-basin. Peak discharges for sub-basin A for the 5-year and 100-year
recurrence intervals are 10.2 and 18.8 cubic feet per second, respectively. Runoff from this
sub-basin does not impact the South Nevada Creekwalk Filing No. 1 site.

Sub-basin B: The basin covers 2.58 acres and is drained by sheet flow towards the
northeast within the parking and drive areas of the existing McDonalds Drive-in restaurant.
At the northeast corner runoff is conveyed via area drains to the South Nevada Avenue storm
sewer. This sub-basin abuts a portion of the east property line of the concept plan. The
ground slope of the sub-basin ranges from 1 to 1.5 percent. The sub-basin is mostly paved
with landscape islands typical of commercial sites. The is a private curb inlet and 18-inch
storm sewer that outfalls to the South Nevada storm sewer within this sub-basin. Sub- basin
B peak discharges for the 5-year and 100-year recurrence intervals are 10.9 and 20.0 cubic
feet per second, respectively. Runoff from this sub-basin does not impact the South Nevada
Creekwalk Filing No. 1 site.

Sub-basin C: This sub-basin covers 4.16 acres and is drained by sheet flow towards
the northeast within the Mt. Washington street section. There are no existing storm sewer
collection systems within this sub-basin. Runoff from this sub-basin sheet flows northeast
into the intersection of Mt. Washington Avenue and St. Elmo Avenue. From the intersection
the runoff moves northeast in Mount Washington Aventie street section the its intersection
with Ramona Avenue. Sub-basin C covers a good portion of South Nevada Creekwalk Filing
1. The ground slope of the sub-basin ranges from 1 to 1.5 percent. The imperviousness of
the sub-basin is estimated at 70 percent due to large areas of paved parking associated with
the residential and commercial uses, and the street right-of-way. There are no public or
private storm sewer systems within this sub-basin. Peak discharges for the 5-year and 100-
year recurrence intervals are 6.5 and 18.3 cubic feet per second, respectively.

Sub-basin D: This sub-basin covers 1.12 acres and is drained by sheet flow towards
the northeast within the Mt. Washington Avenue street section. Existing storm sewer and
inlets are located along Mt. Washington Avenue at the outfal] point of this sub-basin. Runoff
collected by this system outfalls to Cheyenne Creek. Sub-basin D lies within a portion of
South Nevada Creekwalk Filing 1. The ground slope of the sub-basin ranges from 2 to 3
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percent. The imperviousness of the sub-basin is estimated at 90 percent due to large area of
paved parking associated with the commercial uses and the Mt. Washington Avenue right-
of-way. There are two existing grated inlets that collect runoff from each flow line of Mount
Washington Avenue. The existing grated inlets discharge to a 24-inch CMP storm sewer that
then outfalls to Cheyenne Creek. The inlet and storm sewer will be removed with the
development of the Filing 1. Peak discharges for the 5-year and 100-year recurrence
intervals are 4.7 and 8.7 cubic feet per second, respectively.

Sub-basin E: This sub-basin covers .81 acres and is drained by sheet flow towards
the northeast within the Mt. Washington Avenue street section. An existing storm sewer
crosses through this sub-basin from north to south and carries runoff from East Cheyenne
Road into Cheyenne Creek. Sub-basin E lies within South Nevada Creekwalk Filing 1. The
ground slope of the sub-basin ranges from 2 to 3 percent. The imperviousness of the sub-
basin is estimated at 75 percent due to large area of paved parking associated with the
residences and the Mt. Washington Avenue street right-of-way. There is an existing 24-inch
public storm sewer that enters this sub-basin from East Cheyenne Road. This storm sewer
conveys runoff from the East Cheyenne Road street section and outfalls to Cheyenne Creek.
The existing storm sewer will be rerouted to a different outfall point located approximately
100 feet upstream from its present outfall location at Cheyenne Creek. Peak discharges for
the S-year and 100-year recurrence intervals are 1.1 and 3.4 cubic feet per second,
respectively.

Sub-basin F: This sub-basin covers .27 acres and is the area encompassed by
Cheyenne Creek that borders the west property line of the South Nevada Creekwalk Filing 1
subdivision. This segment of Cheyenne Creek is confined between concrete retaining walls
for most of its length within the site. Sub-basin F lies within a portion of the South Nevada
Creekwalk site. The ground slope of the sub-basin ranges from 0.5 to 1.0 percent. The
imperviousness of the sub-basin is estimated at 15 percent. Other than the drainageway
structures associated with Cheyenne Creek, there are no other storm sewer facilities within
this sub-basin. Peak discharges (excluding the major drainageway flood flow)}, for the 5-year
and 100-year recurrence intervals are 0.5 and 1.2 cubic feet per second, respectively.

V. Proposed Drainage Basin Characteristics

Presented on Exhibit 2 (contained in map pocket} is the proposed drainage plan.
Exclusive of the areas that will drain to the Cheyenne Creek drainageway Filing 1 will sheet
flow north through parking and drive areas and will be collected by an inlet and storm sewer
system. The storm sewer system will outfall to proposed underground water quality storage
basins that will store the water quality capture volume {WQCV) for release over a 40-hour
period and the excess urban runoff volume (EURV), before discharging to a proposed the
Cheyenne Creek drainageway. The are no areas of offsite runoff that flows into the site other
than what is conveyed via a 24-inch storm that enters the site at the southwest corner from
the East Cheyenne Road right-of-way. The Filing 1 storm sewer collection systems would
consist of sheet flow through parking areas and drive aisles. Runoff from the buildings will
be collected in a storm sewer system and piped to the underground storage basins. Runoff
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from the parking areas will be collected by inlets and conveyed to underground storm
storage systems. The two underground storage systems will outfall to Cheyenne Creek. Also
shown on Exhibit 2 is the subdivision boundary and the regulatory floodplains from
Reference 3. A description of each of the proposed sub-basin follows

Sub-basin 1: The basin covers 5.29 acres and is drained by sheet flow towards a
sump area within east central portion for the main parking area of the development. Runoff
from this sub-basin will flow to a proposed 2-foot by 6-foot grated inlet located within the
parking lot south of Building A. Runoff collected by the inlet will discharge to twin 24-RCPs
that will in turn outfall to a proposed junction structure. At the junction structure the twin
24-inch RCPs will join with an 18-inch RCP that collects roof leader(s) for Buildings D and E
as well as a curb inlet in the parking are north of Building E. From the junction structure a
36-inch CMP storm sewer will convey the runoff collected by the injets to a proposed
underground detention basin. Runoff stored in the underground detention basin will
discharge to a flow control structure that will release the WQCV over a 40-hour period. The
slope of the sub-basin ranges from 1.5 to 2 percent. Vegetative cover will be limited to the
landscaping for the proposed commercial businesses. Otherwise the predominant cover will
be pavement. Peak discharges for the 5-year and 100-year recurrence intervals are 23.7 and
42.8 cubic feet per second, respectively. The 100-year discharge will pass through the
underground system and discharge to the Cheyenne Creek drainageway. The discharge pipe
has been sized to be able to carry the full 100-year flow to its outfall point.  All inlets used
to collect runoff from the parking area have been sized to pick up the 100-year rate of runoff.
The overflow route for the curb opening inlet discussed above will be into the parking area
and then to the proposed grated inlet. All storm drainage facilities within this sub-basin will
be privately owned and maintained.

Sub-basin 1A: The basin covers .075 acres and is drained by sheet flow towards a
proposed curb opening inlet located at the northwest corner of the parking area. Runoff
from this sub-basin is part of the overall runoff from sub-basin 1 and eventually is stored
within the proposed underground detention basin. Runoff collected by the curb inlet will be
conveyed to an 18-inch RCP. Overflow from the inlet would be conveyed north along the
trail located at the west side of Building B and eventually into the St. Elmo Avenue street
section. Peak discharges for the 5-year and 100-year recurrence intervals are 0.3 and 0.6
cubic feet per second, respectively. The proposed inlet used to collect runoff from the parking
area has been sized to pick up the 100-year rate of runoff. All storm drainage facilities within
this sub-basin will be privately owned and maintained.

Sub-basin 2: This sub-basin covers 1.29 acres and is the Cheyenne Creek open space
corridor proposed at the west side of the Filing 1. It is proposed to stabilize the low flow
thread of the Creek using rock vanes and boulder linings. This type of channel treatment is
consistent with the recommendations is summarized in Reference 7. A variance has been
requested for the implementation of the channel treatment proposed for Filing 1. The
variance request is included within Appendix d. The overbanks within the proposed channel
section will have Type L buried soil and riprap and will be revegetated with native grasses
and shrubs to create the open space shown on the development plan. The slope of the sub-
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basin ranges from .5 to 1 percent. Vegetative cover is limited now but will be enhanced as
the corridor is opened-up and the retaining walls that presently confine the Creek are
removed. Peak discharges for the 5-year and 100-year recurrence intervals are 0.6 and 4.1
cubic feet per second, respectively, not including the 100-year runoff for the Cheyenne Creek
watershed. All storm drainage facilities within this sub-basin will be privately owned and
maintained. The drainageway facilities within this sub-basin will be privately owned and
maintained.

Sub-basin 3: This sub-basin covers .64 acres and is drained by sheet flow towards
the north within the proposed parking area west of Building C. Roof drainage from Building
C is included within this sub-basin. Vegetative cover will be limited to the landscaped
islands. The existing 24-inch storm sewer that passes through this sub-basin from East
Cheyenne Avenue will be rerouted from its present alignment to Cheyenne Creek. A
permanent drainage easement will be provided for the 24-inch public storm sewer where it
will pass through the site. It is proposed to collect the 100-year runoff from this sub-basin
in a 5-foot inlet located along the north flow line of the proposed parking area. Runoff
collected by the 5-foot inlet will be conveyed to a proposed underground detention facility.
Runoff from Building C will be conveyed directly to the underground detention basin. The
underground storage facility will discharge to and 18-inch RCP. The 18-inch RCP will
combine with the relocated 24-inch public storm sewer in a Type 1 manhole. Overflow from
the from the curb inlet would be conveyed over the grassed bench of the drainageway and
into the low flow channel of Cheyenne Creek. Peak discharges for the 5-year and 100-year
recurrence intervals are 3.0 and 5.4 cubic feet per second, respectively. All storm drainage
facilities within this sub-basin will be privately owned and maintained.

VL Hydraulics

Peak discharges for the existing and developed site conditions were determined in
accordance with the DCM. Summarized on Exhibit 1 is the existing condition hydrology map
that includes the peaks discharges for each of the sub-basins delineated as part of the
analysis. Presented on Exhibit 2 is the proposed condition grading and drainage plan. Peak
discharges for the 5-and 100-year recurrence intervals were estimated for all the sub-basins
shown on Exhibits 1 and 2. Generally the Filing 1 will be drained by surface flow that is
directed at curb opening or grated inlets that will collect surface drainage. Filing 1 will have
two underground detention storage basins. The runoff from roofs will be collected in their
own storm drainage system and piped to the underground basins. The roof collection
system is shown on Exhibit 2. The sizes of the proposed storm sewers presented on Exhibit
2 were determined using Manning’s equation at flowing full conditions, and as culverts due
to their discharge into the underground storage cells. The size of the inlets shown on Exhibit
2 were determined using UD-INLET in conformance with Reference 2. Calculations support
the design are contained in Appendix B. Preliminary layout of the proposed stormwater
collection system is shown on Exhibit 2. The final design calculations for the underground
detention basin and HGL's for all storm sewers will be provided in an addendum to this Final
Drainage Report prior to approval of the Permanent BMP and Storm Sewer plan and profile
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construction drawings. Preliminary and in progress design plans are provided in Appendix
E.

VII. Four Step Process for Managing Adverse Impacts of Urbanization

Presented in Reference 2, Volume 2 is a process chart to be followed when
determining the best management practices for minimizing adverse impacts to stormwater
runoff related to site development. The South Nevada Creekwalk Filing 1 project involves
the redevelopment of 7 acres from what is now a mix of residential and commercial into a
strictly commercial use. The existing development has little in the way of stormwater
quantity or quality control. Large gravel and paved parking areas dominate the land use
now. Many of the parking areas are degraded and poorly maintained. Runoff from these
areas carry large amounts of gravel and fine sediment to the drainageway via surface flows
and storm sewers. The South Nevada Creekwalk project offers an opportunity to implement
stormwater management techniques that can reduce the rate of runoff sent to downstream
segments of Cheyenne Creek and to reduce the amount of sediment and debris that now
negatively impact Cheyenne Creek and the Fountain Creek watershed in general. The four-
step process for the South Nevada Creekwalk projects are summarized below.

Employ runoff reduction practices: Overall the entire site there would a be modest
reduction in impervious surface in the redeveloped condition and thus a modest reduction
in the volume of the developed runoff. Specifically, for proposed sub-basin 2, the measures
to be taken along the drainageway as shown on the development plan will stabilize the low
flow section and enable the corridor to trail and creek access. The existing percent
imperviousness value for sub-basin 2 is estimated at 53 percent. Once the work on the
drainageway is completed and the overbanks of the creek revegetated, the percent
imperviousness value will drop to 17 percent. Redevelopment of the drainageway corridor
will reduce the amount of runoff contributed by sub-basin 2 over the existing conditions. All
the landscaping to be carried out within the drainageway the corridor will use A and B soil
types which will promote infiltration.

Peak rates of stormwater runoff will be reduced by the promotion of attenuation
because of sheet flow through the parking areas. In South Nevada Creewalk Filing 1 sheet
flow will be directly to curb and gutters to increase the distance of travel. This results in a
longer time of concentration and corresponding reduction in peak discharges compared to
the present conditions. In the existing condition, numerous direct flow areas and
concentrated discharge points exist that transport large amounts of sediment and pollutants
to the drainageway that then negatively impacts the quality of the runoff entering Cheyenne
Creek. Implementation of underground storage will cause reductions in peak rates of runoff
to at or below historic levels for the 2- and 5-year storms, and a reduction of the un-detained
100-year peak flow is anticipated as well.

Water quality BMPs with slow release: The primary water quality measure to be
employed within the South Nevada Creekwalk Filing 1 will be underground storage of the
excess urban runoff volume (EURV). The underground basins will store the WQCV and
release it over a 40-hour period. The EURV will be released in 68 to 72 hours. Qutlets works
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will be designed similarly to conventional extended detention basins with a trash rack and
perforated discharge plate. This BMP will allow for sediments transported to the basins via
sheet flow and storm water collection systems to fallout. The storage of the EURV will also
produce peak flow reduction compared to existing conditions for the 5- and 10-year runoff
events. The peak discharge for the 100-year event would also be reduced.

Underground storage facilities that have been sized to collect and release the EURV
in less than a 40-hour period are proposed within sub-basins 1 and 3. These facilities will be
constructed using corrugated metal storm sewer conduit. The footprints of these facilities
are shown on Exhibit 2 along with the storm sewer collections system that delivers the site
runoff to the underground basins. The outlet control structures will be sized to release the
stored runoff per the criteria put forth in Reference 2 using perforated plates. Stormevents
that produce runoff in excess of the EURV will be passed through the control structures and
into Cheyenne Creek via storm sewers. The underground facilities will attenuate the peak
flows for a 100-year storm event as well. The outfall storm sewers from each flow control
structure will be stabilized at the discharge point to the Creek with outlet control with a
headwall and a flap gate to prevent floodwater from Cheyenne Creek from back flowing into
the underground detention basins.

Stabilize drainageways: While the underground storage basins will provide for
peak flow reduction for the 5- and 100-year events it is proposed to discharge the 100-year
rates of runoff for the un-detained condition. South Nevada Creekwalk Filing 1 un-detained
peak 100-year discharge of 42.8 cubic feet per second from sub-basin 1 will be discharged
from the underground storage to Cheyenne Creek via a storm sewer out of the proposed flow
control structure. The un-detained 100-year peak flow of 5.4 cubic feet per second from sub-
basin 3 will be discharged from the underground storage to the relocated 24-inch public
storm sewer. The public storm sewer will outfall to Cheyenne Creek approximately 100 feet
upstream of its present outfall point.

The capacity of the Cheyenne Creek drainageway is limited by the bridges that now
cross the Creek. However even the smallest bridge over Cheyenne Creek downstream of the
South Nevada Creekwalk Filing 1 project can carry well over 2,000 cubic feet per second.
Discharges the magnitude that are proposed as a result of the Creekwalk project will not
cause downstream segments of Cheyenne or Fountain Creek to become over capacity or
hydraulically unstable. Even though the Cheyenne Creek drainageway cannot convey the
100-year discharge within its banks anywhere within the City’s limits, the low flow area of
the creek is stable and there is little evidence of ongoing head-cutting. Longitudinal slope
through the Creekwalk South site is 0.2% which promotes low and non-erosive velocities.
There are some locations of bank instability due to the lack of channel lining. Contained in
Appendix B is a normal depth analysis of the existing channel section downstream of St. Elmo
Avenue. This analysis shows that the bank-full capacity is approximately 1,330 cubic feet
per second, which is roughly equal to the 5-year flood based upon the Flood Insurance Study.
Direct discharge of the 100-year from sub-basin 1 represents 3 percent of the bank-full
capacity for the section analyzed.
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Additionally, it highly unlikely that a 100-year storm events would occur at the site
and within the Cheyenne Creek watershed at the same time, and particularly storm events
that have the peaks of the flood hydrographs coincide. Contained in Appendix A is a
comparison of 100-year hydrographs for Cheyenne Creek at St. Elmo Street and for sub-basin
1. The comparison shows that if the peaks from a 100-year event on Cheyenne Creek and
sub-basin 1 were to coincide, a .5 percent increase in peak discharge could be realized. This
of course assumes that the peaks from two very different hydrologic events were to coincide
(a 6-hour 100-year storm on Cheyenne Creek and a one-hour 100-year storm over sub-basin
1}.

The sensitivity of the runoff from the site was also analyzed. The HEC-HMS model
that supports the hydraulic analysis of Cheyenne Creek that is presented in the effective
Flood Insurance Rate Map was duplicated. A modified HEC-HMS model was compiled
without the sub-basin represented by the Creekwalk North and South parcels included in the
overall watershed. The Creekwalk North and South parcels lie within sub-basin {[I-C of the
HEC-HMS model. The 6-hour design storm was used in the HEC-HMS model. Results at
design point J20 (i/e., at the confluence with Fountain Creek), are listed below,

100-year peak flow @ DP J20 with Creekwalk parcels 8,844 cfs
100-year peak flow @ DP J20 without Creekwalk parcels 8,839 cfs

As described above, the results reflect the fact that the 100-year peak rate of runoff
from the site {(e.g, 42.8 cfs for South Nevada Creekwalk Filing 1), has passed through the
watershed long before the peak for the overall Cheyenne Creek watershed has passed
though.

Per Reference 2, Volume 1, for redevelopment projects if it can be shown by
hydrologic and hydraulic analysis that the downstream facilities have adequate capacity to
convey the un-detained 100-year runoff from the site, 100-year detention is not required to
be provided. The analyses conducted as part of preparing the preliminary design and final
drainage reports shows the insignificant impact upon peak discharges that releasing the un-
detained 100-year discharge from sub-basins 1 and 3, would have on the flood hydrology for
Cheyenne Creek.

Cheyenne Creek through the project site is presently confined between two retaining
walls from St. Elmo Avenue to South Cascade Avenue. The width of the drainageway varies
between 15 to 20 feet. The private ownerships and narrowness of the corridor has made
access to Creek very limited. As a result, trash and vegetative debris accumulates along the
low flow banks of the Creek. As mentioned in Reference 7, stabilization of the low flow area
of the Creek is warranted in this reach. Stabilization as proposed in the South Nevada
Creekwalk Filing 1 project will consist of native ungrouted boulder linings and rock vanes
that will create small riffle drops and pools. The east overbank bench above the low flow
channel will be lined with an 18-inch thick layer of Type L soil riprap and then revegetated
using native grasses and shrubs. The corridor will also be opened-up visually and
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hydraulically along the east overbank. This is made possible by the removal of the existing
vertical retaining wall that now forms the east bank of the Creek. Access to the Creek for
maintenance will be greatly enhanced within the South Nevada Creekwalk project. Debris
and trash removal will be routinely carried out. The stabilization the drainageway will limit
further erosion of the low flow banks thereby reducing sediment transport to downstream
drainageways,

Implement source controls: As part of its development, the South Nevada
Creekwalk Filing No. 1 Marketplace project will create a business improvement district
(BID). The district will be responsible for maintenance activities throughout the property.
These activities would include:

Routine sweeping of the parking areas,

Snowplowing and removal of snow stockpiles,

Cutting and pruning of vegetation along the Creek corridor,
Removal of trash and debris from Creek corridor,

Cleaning of underground storage basins and manholes.

ALl A

Maintenance of trash handling and spill prevention and containment measures.

Each of the above activities will be implemented upon development of the South
Nevada Creekwalk Filing 1 project. The significance of having a BID is that the BID will be
capable of routinely providing these maintenance activities. The result will bhe that
stormwater generated from the site will be managed both structurally and non-structurally,
and thereby help to mitigate the effects of urbanization upon stormwater runoff. This is
currently not achievable within the property as it now exists.

VI, Water Quality

As shown on Exhibit 2 underground storage basins will be constructed that will be
able to store and release the WQCV and EURV generated by the South Nevada Creekwalk
- Filing 1. The calculation of the WQCV and EURV was carried using the UD-Detention
spreadsheet from Reference 5. One-hour rainfall data from Reference 2 was applied in the
determination of the WQCV and EURV. Percent imperviousness assumed for the facilities in
sub-basins 1 and 3 were 93.6 and 95 percent, respectively. Preliminary layouts and
calculations for the proposed stormwater collection systems are contained in Appendix D.
The final design of the underground storage systems and onsite storm sewer collection
system will be shown on the Permanent BMP and Storm Sewer Plan and Profiles design plans
to be submitted separately to the City. All final calculations will be submitted in a separate
addendum to this Final Drainage Report prior to approval of the construction drawings.

Runoff from the parking areas and driveways will be graded to drain to an area inlet
proposed in the main parking area as shown in sub-basin 1. The grated inlet will collect the
100-year runoff and convey it to a storm sewer that will outfall to the underground storage
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basin. The schematic design of the facility is presented Appendix B. For sub-basin 1, sixteen
42-inch CMP culverts are proposed that will store the WQCV and EURV and release through
a flow control structure. For sub-basin 3, six 42-inch CMP culverts are proposed that will
store the WQCV and EURV and release through a flow control structure. The flow control
structures will outfall to the Cheyenne Creek drainageway. Storm sewers that will convey
roof drainage from buildings A, B, D and E will discharge directly to the underground system.
A broad crested weir will be incorporated into the flow control; structure sized to convey the
100-year inflow discharge.

Runoff from Building C, parking areas and driveways within South Nevada Creekwalk
Filing 1, sub-basin 3 will be graded to drain to an inlet proposed at the north side of the
proposed parking area. The inlet will collect the 100-year runoff and convey it to a storm
sewer that will outfall to the underground storage basin. Six 42-inch CMP culverts are
proposed that will store the WQCV and EURV and release through a flow control structure.
The flow control structure will outfall to the Cheyenne Creek drainageway

The WQCV for sub-basins 1 and 3 are estimated at .191 and .024 acre-feet,
respectively. The EURV for sub-basins 1 and 3 are estimated at .493 and .061 acre-feet,
respectively. Maintenance access will be provided at each end of the CMP’s.

The implementation of underground storage will be subject to review and approval
by the City of Colorado Springs. A variance from the storage guidelines put forth in
Reference 2 is hereby requested. The variance request is included within Appendix D of this
report.

IX. Floodplains

As shown on Exhibits 1 and 2 the 100-year floodplain and floodway pass over the
Creekwalk Marketplace development. According to the Federal Emergency Management
Agency (FEMA), the site does lie within a designated floodplain. The Floodplain Insurance
Rate Map (FIRM] for El Paso County panel 737G effective December 7, 2018 was reviewed
to determine any potential floodplain delineation. A copy of the relevant portion of the FIRM
panel is shown on Figure 2. Proposed structures on the site will have to be elevated or
floodproofed to at least one foot above the base flood elevation adjacent to the proposed
buildings. A floodplain development permit will be required for buildings A, B and Cand for
the site grading and drainageway construction.

X. Major Drainageway Facilities

Itis proposed to provide stream stabilization for the low flow area of Cheyenne Creek
from St. Elmo Avenue to South Cascade Avenue. The Creek is presently confined between
concrete walls for most of this segment. The low flow area of the Creek is heavily vegetated
with both native and non-native trees that block visual access to the corridor, promote debris
buildup and reduce the flood carrying capacity of the drainageway. Itis proposed toremove
the existing walls that line the east bank of the Creek to provide for a wider stream corridor,
sufficiently wide to install a trail and other stream side amenities. The drainageway through

18GI2 FDR Kiowa Engineering Corporation
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the South Nevada Creekwalk Filing 1will be privately owned and maintained. The bridge at
St. Elmo Avenue will remain. The stream stabilization will consist of boulder low flow linings
and a series of rock vanes. The east overbank of the drainageway will be lined with an 18-
inch thick layer of Type L soil/riprap and then revegetated using native shrubs and trees.
Presented on Figure 3 are typical drainageway and rock vane sections. The geometry of crest
of the rock vanes has been developed using the 2-year discharge as determine by a flood
frequency analysis for the Cheyenne Creek stream gage at Evans Avenue. Bank-full capacity
is generally coincident with the 2-year flood recurrence interval. For the Evans Avenue
stream gauge the Z-year flow is estimated at 93 cubic feet per second. The flood frequency
analysis is contained within Appendix A. The 2-year discharge from sub-basin 1 (17.5 cubic
feet per second), will be less than 1 cubic foot per second since 2-year runoff from the sub-
basin 1 will be fully stored in the underground storage basin and released over a 40-hour
period.

It is anticipated that the work to stabilize Cheyenne Creek will be authorized under a
U.S. Army Corps of Engineers nationwide stream restoration permit. Based upon the nature
of the proposed stabilization design for Cheyenne Creek, a variance from the drainageway
design guidelines put forth in Reference 2 has been requested form the City as part of the
approval process. The variance request is included within Appendix D of this report. The
final design of the stabilization measures proposed for Cheyenne Creek will be shown on the
Cheyenne Creek channel design plans to be submitted separately to the City. Preliminary
design plans are provided in Appendix E.

XI.  Grading and Erosion Control

A detailed Grading and Erosion Control Plan {GECP) will be prepared and submitted
to the City for review. The GECP will be part of the overall final design plan submittal for the
project. An overlot GECP may also be prepared in advance of the final site drainage and
grading plan for the project. A stormwater management plan (SWMP), and narrative will be
prepared. An in-progress grading plan has been provided within the preliminary design
plans for the drainageway and included in Appendix E. The GECP and SWMP will have to be
approved by the City prior to the commencing with construction.

XIl. Drainage and Bridge Fees

The site lies within the Southwest Area drainage basin. As the site has already been
platted and developed drainage fees or bridge fees will not be required for the South Nevada
Creekwalk Filing 1 redevelopment project. There will be no reimbursement for the
construction of onsite storm sewer collection systems, stream stabilization work or the
underground storage facility.

XIII. Construction Cost Estimate

Provided on Table 1 is an estimate of the construction cost for the South Nevada
Creekwalk Filing 1 project. All facilities will be private except for the relocated 24-inch storm

18012 FDR Kiowa Engineering Corporation



PROPERTY LINE

DESIGN SLOPE
$=0.2%

30-42"

BOULDERS ‘ g
Y L1 \ L1 v
23] =
s \ PLAN
SOIL/TYPE VL
S A, ELAN TYPICAL Roiliscp\oss VANE

RETAINING
WALL
45
VARIES 12'-20" 36"-48" NATIVE N
( { ) ‘ f i GRANITE - -
) }f Y | |f I § Y BOULDERS
40
" NATIVE COBBLE
F4 TXR AGG.—
Q0SS 0 SO Q0T 0 S
18" THICK 35
TYPE L
SOIL/RIPRAP
TYPICAL SECTION /
. [a]
& 2
- |> 30
ol 20' TYP. i
| \ m oo
M) . 8'TYP. =P |§
4] [N 2alNIs] m
S54
N II ' A
S
(BENEATH) e
| St ' TYPE VL COBBLE
100.0- /—INVERT FLOW =
Secerice | o
~ 101.0 (BG) VBRI
ET 'e" LAl 102.0 (BG) _
' 5 IS TYP. CREST ELEV
= Y -
' . 97.5
L )

2'-3' 4 FOUNDATION
BOULDERS, CONT.
UNDER ROCK CROSS
VANES

PROFILE

(719]) 630-7342

1804 South 21st Street
Colorado Springs, Colorado 80904

Engineering Corporation

FINAL DRAINAGE PLAN
TYPICAL SECTIONS AND DETAILS
COLORADO SPRING, COLORADO

CREEKSIDE MARKETPLACE NORTH AND SOUTH

Project No.: 18012

Date: 6/18/19
Design: RNW

Drawn: EAK

Check:  RNW
Revisians:

Fig. 3

1812 g 4.4e5/ 0 18, BV




TABLE 1: SOUTH NEVADA CREEKWALK FILING NO. 1
PRIVATE DRAINAGE IMPROVEMENT COST ESTIMATE
KIOWA PROJECT NUMBER 18012 SOUTHWEST AREA DRAINAGE BASIN

ITEM UNIT COST UNIT  QUANTITY TOTAL

PRIVATE DRAINAGE FACILITIES

UG DETENTION SB 1 $14 CF 21475 $300,650
UG DETENTION SB 3 514 CF 2658 $37.212
FLOW CONTROL. STRUCTURE $15.000 EA 2 $30,000
JUNCTION STRUCTURE $12.500 EA 1 $12.500
2 X 6 GRATED INLET $6.,500 EA 1 $6,500
5-FOOT D10R CURB INLET $5,000 EA 2 $10,000
TYPE 1 MANHOLES $4,500 EA 7 $31,500
15-INCH NRCP $59 LF 305 $17,995
18-INCH RCP GL i 79 LF 386 $30,494
18-INCH RCP FES $750 EA 1 $750
24-INCHRCP CL. 1l $94 LF 116 $10,904
30-INCH RCP CL 1} $130 LF 74 $9,620
30-INCH OUTLET STRUCTURE AND FLAP GATE $5,500 EA 1 $5,500
18-INCH CMP GAUGE 16 366 LF 44 $2,004
36-INCH CMP GAUGE 16 5135 LF 54 $7,280

PRIVATE MAJOR DRAINAGEWAY

ROCK VANES $25,000 EA 6 $150,000
BOULDER LOW FLOW $150 LF 735 $110,250
GROUTED 24-36-INCH BOUDLERS 3125 cY 125 $15,625
TYPE L SOIL RIPRAP $90 CY 820 $73,800
RETAINING WALL DEMO AND REBUILD S. CASCADE $25,060 EA 1 $25,000
SUBTOTAL $888,494
CONTINGENCY (8 %) $44,425
ENGINEERING {10 %) $88,849

TOTAL $1,021,768




sewer from East Cheyenne Road. Presented on Table 2 is the cost estimate for the public
drainage improvements. No reimbursement of the proposed public or private facilities
through the City’s Stormwater Drainage Basin Fee system would be anticipated.

XIV. Summary

The development of the South Nevada Creekwalk Filing 1 project will invelve the
construction of commercial buildings within a redevelopment area of approximately 7 acres.
The main portions of the development will receive water quality treatment and stormwater
detention by means of underground storage basins. The proposed Creekwalk Marketplace
BID will be responsible for maintaining the underground storage basins. The project will
also involve the stabilization of Cheyenne Creek. The stabilization of Cheyenne Creek will
promote access to the corridor for a streamside trail and allow for maintenance of the
improvements and the streamside vegetation. Discharge of the100-year developed flow
from the site will not adversely impact downstream sections of Cheyenne Creek or Fountain
Creek as both drainageways have adequate hydraulic capacity to pass the anticipated
discharges from the South Nevada Creekwalk site. If the construction of the site runoff and
storm drainage facilities and appurtenances associated with this development is carried out
as detailed and described in this report, adjacent and downstream properties will not be
adversely impacted. This Final Drainage Report is in general conformance with the
Creekwalk North and South Preliminary Drainage Report and other approved drainage
studies and reports which include this site.
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TABLE 2: SOUTH NEVADA CREEKWALK FILING NO.1
PUBLIC DRAINAGE IMPROVEMENT COST ESTIMATE

KIOWA PROJECT NUMBER 18012 SOUTHWEST AREA DRAINAGE BASIN

ITEM UNITCOST  UNIT  QUANTITY TOTAL
TYPE 1 MANHOLES $4,500 EA 1 $4,500
24-INCH RCP CL 1l $94 LF 108 $10,152
24.INCH OUTLET STRUCTURE AND FLAP GATE $5,000 EA 1 $5,000
SUBTOTAL $19,652
CONTINGENCY (5 %) $983
ENGINEERING (10 %) $1,865

TOTAL $22,600
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Appendix A
Hydrologic Calculations

Existing and Proposed Runoff Calculations
NRCS Soil Survey Report
Flood Frequency Analysis
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Chapter 6 . Hydrology

Table 6-6. Runoff Coefficients for Rational Method
(Source: UDFCD 2001)

tand Use or Surface Percent Runoff Coetfidents
Characteristics Imperdous 2-year S-year i0-year #S-year ’ S0-year 100-yaar
HSGARSE | HSGCRD | HSGARR | HSG CRD | HSGARS | HSGCED | HSGARB | HSG C&D | HSGARB | HSG L&D | HsGALD [ W6 CaD
Business .
Commercial Areas a5 079 0.80 0.81 0.8 0.83 0.84 .85 0.87 0.87 0.88 0,88 (.89
Neighborheod Areas 70 045 048 g.49 0.53 0,53 0.57 0.58 0.62 .60 0.65 .62 0.68
Residential
1/8 Acre orless &5 0.41 0.45 0.45 0.43 8.49 0.54 0.54 0.59 .57 0.62 0.59 .85
1/4 Acre 40 0.23 0.28 0.30 0.35 0.36 0.42 042, .50 046 0.54 6.50 .58
1/3 Acre 30 .18 827 0.25 0.30 (.32 0.38 0.35 0.47 043 0.52 0.47 057
/2 Arre 3 315 0.20 0.22 0.28 €30 0.36 0.37 .45 0.41 0.51 .46 0.55
1Acre A 0.12 0.17 .20 0.26 0,27 0.34 0.35 DA 0.40 0.50¢ 0.44 .55
{Industrial
Light Areas &0 057 {60 0.5% 0.63 0.63 0.66 0.66 0.70 0,68 .32 0.70 074
Heavy Argas %0 971 0.73 0.73 675 0.75 077 .78 0.80 8.80 082 .81 083
Parks and Cemeteries 7 0.05 0.09 [y 0.19 0.20 0.26 0.36 0.40 0.34 0.46 Q.36 .52
Playgrounds B 047 0.13 0.16 0.23 024 | o031 032 $.42 0.37 {48 041 054
Rallroad Yard Areas 40 0.23 0,28 .30 £.35 0.36 0.42 0.42 8.50 046 .54 " 0.50 0.58
Undaveloped Areas
Historic Flow Analysis-- 2
Greenbelts, Apdiculture G03 045 0.03 0.16 0.17 Q.26 0.26 0.38 8.31 0.45 .36 251
Pasture/Meadow 0 0.0% 0.04 0.08 0.15 .15 0.25 0.25 0.37 0.30 0.44 035 0.50
Farast 1] 2.02 .04 0.08 0.15 .15 0.25 0.26 0.37 0.30 D44 0.35 @50
Exposed Rock oo 0.83 0.89 0.90 £.90 0,92 £9.92 0.54 0.4 0.95 0.95 0.96 0.96
Offsite Flow Analysis {when 5
landuse is undefined} 0.26 831 0.32 0.37 0.38 044 .44 0.51 .48 0.55 .51 0.59
Streets
Paved 100 088 0.89 080 0.9 0.92 0.52 0.84 094 0.55 0.95 s3] 0.96
Gravel 80 0,57 0.53 0.59 0.63 .63 0.66 0.66 .70 0.68 0.72 0.30 074
Deive and Walks 100 0.89 0,83 0,50 0.80 0.92 .92 0.9 0.94 0.95 £.95 095 .96
Roofs % 071 01 | sl 075 0.75 0.7 078 0.80 0.80 082 7 D8I} 083
ILawns i 0.02 0.04 .08 .15 0.15 0,25 0.5 0.37 0,360 844 0.35 0.50

3.2 Time of Concentration

One of the basic assumptions underlying the Rational Method is that runoff is a function of the average
rainfall rate during the time required for water to flow from the hydraulically most remote part of the
drainage area under consideration to the design point. However, in practice, the time of concentration can
be an empirical value that results in reasonable and acceptable peak flow calculations.

For urban areas, the time of concentration (¢.) consists of an initial time or overland flow time (1) plus the
travel time (¢, in the storm sewer, paved gutter, roadside drainage ditch, or drainage channel. For non-

urban areas, the time of concentration consists of an overland flow time (r,) plus the time of travel ing ™"

concentrated form, such as a swale or drainageway. The travel portion (f,) of the time of concentration
can be estimated from the hydraulic properties of the storm sewer, guiter, swale, ditch, or drainageway.
Initial time, on the other hand, will vary with surface slope, depression storage, surface cover, antecedent
rainfall, and infiltration capacity of the soil, as well as distance of surface flow. The time of conceniration
is represented by Equation 6-7 for both urban and non-urban areas.

3
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Hydrology

Chapter 6

Figure 6-5. Colorado Springs Rainfall Intensity Duration Frequency
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SUB-WATERSHED RUNOFF CALCULATIONS EXISTING CONDITIONS
PROJECT: South Nevada Creekwatk Filing No. 1

PROJECT NO: 18012

RATIONAL METHOD FORMULA: Q=CIA

SUB-BASIN  AREA RUNOFF COLFFICIENTS RAINFALL INTENSITY RUNOFF (CFS)

NO. (AC) ch C100 15 1100 Q5 Q100
(INCHES/HR)
A 2.43 0.81 0.88 5.2 8.8 10.2 18.8
B 2.58 0.81 0.88 5.2 8.8 10.9 20.0
C 4.16 0.30 0.50 5.2 8.8 6.5 183
D 1.12 0.81 0.88 5.2 8.8 4.7 8.7
E 0.81 0.25 0.47 5.2 8.8 1.1 3.4
F 0.27 0.36 0.51 5.2 8.8 0.5 1.2
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SUB-WATERSHED RUNOFF CALCULATIONS PROPOSED CONDITIONS
PROJECT: South Nevada Creekwalk Filing 1

PROJECT NO: 18012

RATIONAL METHOD FORMULA: Q=CiA

SUB-BASIN AREA  RUNOFF COEFFICIENTS RAINFALL INTENSITY  RUNOFF (CFS)
NO. (AC) Ccs C100 i5 1100 Q5 Q100
(INCHES/HR)

1 520 0.86 092 5.2 8.8 23.7 42.8
1A 0.075 0.81 0.88 5.2 8.8 0.3 0.6
2 1.29 0.09 0.36 62 8.8 0.6 4.1

3 0.64 0.9 0.95 5.2 8.8 3.0 5.4



LD Credit by Impervious Reduction Factor {IRF) Method

Site-Level Low Impact Development {L1D) Design Effective Impervious Calculator

User lnput

oo o
BB [Varsin 305, ovember 2016)

pesine: ____ o
Gompany: Kiowa Engineering
" Design Soem; Lot Rain Depth, WLV uant 050 tnches Date: Jung 27, 2013
1ilinay Stan: $-Haur Rake Depth 10-Yoar fvont 175 inches Preject: South Nevada Creek Walk Filing No. 1
orhlajor Storm: L-HourRalx Dageh|  100-Year Euant 252 fnhes Loeution: Sub-basin
Optlonal User Dofined Storm: CUHP
[CUHP] NOAA 1 Hour R:In!z;:?:p:; ;’\.dﬁ :::q:‘::: 100-Yesr Event 1 ‘
Maxintensityfor Gptionat User Dutiedstarm | @ |
SITE MFORMATION (USERANPLT)
Sub-Basin ideatitier 581
Recebving Pervicus Area Soii Type 3 Clay Leam
Total Acea (ac, Sum of DOA, WA, kP4, 5 SPA) 9.290
Birectly Connacted impansiaus Area (BLIA, atves) 4,950
Unconnected iImpenvious Area (UIA, acres} 2000
Recewing Pervious Area [RPA, acres) Q050
Sepatate Pervious Area [SPA, acrest 0.340
BPA Treatmant Type: Comveyance (€. c
Valume (W), or Permeable Pavement (PP}
CALCULATED HESULYS (OUTPYT
Totab Gatrulated Area {ac, check against ingna) 3290
Dirnctly Connected imnpetvians Arez {014, %) 93.6%
Uncannected Impervius Area {Uik, %} 0.0%
feceiving Pervious Ares {ARA, %) ol
Separate Pervious Area {SPA, %} 6.4%
A {RPA TUIAY 0.000
1, Chack 1.000
174 for WQCY Event: A
#71Tor 10-Year Evont: 02
£/ Hor H00-Year Ever: 01
£/ tbor Dptinnal User Defined Stacm CUHR:
\RF for WQCV Event: 1.00
JAF for 30-Year Event: 100
iRF fot 100 Y ear fuvent: 100
IRF fur Optionsl Ussr Dafined Storm CURP:
Toral Site imperviouanets: Loy 93.6%
Etiective tmperviausness far WQCY Event, S3.6%
Eftective Imperviawsnass far L0-Year Event: 93.6%
Effective Imparvioasness far 100-Year Buent: 93,65
fHfattive imperviowsness for Optiondl tiar Definedd Storm CURP.
LD / £FFECTIVE IMPERVIOUSHESS CREDITS
WQLY Event CREDNT: Reduce Detention 8y: 0% N/A NIA A NI HiA NiA Hin NIR NIA N/A NfA Hra LBLY
10-Year Event CREDNT . Raduce Datention 8y: O.0% Nf4 NfA RIA KA KA [T N/A HiA Nia HIA HiA HiA /A
100-Year Evam CREDIT**: Aeduce Dotention By: 0.0 i N/A A /A N/A WA NiA NA HIA NiA NIA HIA N4
User Definad CUHP CREDT: Reduce Detantion Syt
Tutal Site Impervisuaness: §3.6% Notes:
Tota Sita fHactive impacvlousness or IQCY fveat: | 83.6% * lse Graen-Amgt awerage infiltration rate valies from Table 3-3,
Total Site Effective Imperviouanest for 10-Year Zvent: ALE% " Hood comtral datention volume credits based on empiricat equatians from Starage Chaptar of USOCHM.
Tetal Site SHective impervioutnsss fos 100-Year Event: 9T EN *** Mathod arsiines that -hour rainfall degth is equivalent to L-hour intensity for caleulation purposed.
Total Site EHuctive Impeovieusness for Optionat ther Dofined Starm CUKP:

VO-BMP #3.05-Socth Mevada Cresiewsii Fiirg 3, IRF

SIS, LOAPM




L

St. Eimo Avenue
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DIRECTLY CONNECTED -*

IMPERVIOUS AREA D

SEPARATE PERVIOUS AREA

SCALE 1"=100'

BASIN 1: IMPERVIOUS REDUCTION FACTOR (IRF) COMPONENTS
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Site-Level Low Impact Development {LID) Design Effective Impervicus Calculator
LID Credit by Impervicus Reduction Factor (IRF) Method

UD-BHAF (Varsion 105, November 20141

Calcutated calis Designat: RNW

Company: ¥lows Engineering
s Dasign Storm: 1+Hour Raln Depth, WOLY Event 0.50 Inghes Date: June 27, 2019
soMinge Stosm: 3-Hour Rain Depth IHVew Event 1.7% inchas Project: South Nevada Creek Walk Fiting No. 1
1=Major Storm; 1-Hour Rain Depth 1O0-Vear Bvent 2.52 inchas Location: Sub-basin 3
Optianat User Defined Srarm, CUKP
[CUHE} HOAR 1 Howr R)infi:n?zp;i: ;{lm;"ﬁ | socveartun L I
Bax intenity for Optionad User Defined Sterm II‘
SITE SHFORRATION {USER-IRPUT)
Sub-dbatin Idantifies 81
Rezering Peruious Ares Soil Type | Clay Loam
Total Area [ac., Sum of DOIA, VIA, APA, & SPA] 0,640
Dicectly Cannected Impervlaus Arsa [DCIA, acres) Q658
Uncannacted inpenvious Ares {UIA acres) 0000
Recefving Pervious Araa (RPA, dreesh G000
Separate Pervious Area {5PR, acras) 0.032
APA Tressment Type: Comanyance i), c
Valume (¥}, o Parmeabis Pavemear (PP)
CAECULATED RESULYS [OUTPUT)
Tatat Caleutated Ares {az, cheth agairst input} 0,640
Birectty Consacted Impervious Area {OTIA, %} 95.0%
Unconnetted Inpervious Areg {Uis, %) fele
Receiving Penvious vy (RPA, %) 0.0%
Separate Porvious Area (5Pa, K} 5.0%
Aq (RPA FUIAY D000
, Chack 1000
{71 for WaCY Evant: 0.4
{#1for 10-Your Event: 0.2
£/ Hor {0-Year vent: 01
£/ 1{or Optianal User Defined Storm CUHE,
IRF far WOLY Euent: 1.00
1&F far 10-Year Event: 100
1RF for 100-Vasr Evant: 100
IRF for Optianal Uses Datined Mo CUHP:
TotatSita Mngeriousness: | . 95.0%
Effectivy impendousness for WOLV Fvent: 95.0%
Effactive tmpatviousness for I0-Year Event: 25.0%
Ettective Imperviousness for 100-ear Event 95.0%
£ffectivg Imparviousness for Optiansl User Datined Storm CUMP:
U0 f EFFECTIVE IMPERVIOUSHIESS C REDHTS
WQCY Evant CREDIT: Redute Detention By: O K/A NIA A HfA NiA NiA NfA A NiA NFA NIA Nia
10-Year Event CREDIT™"; Reduce Decention By: 0.0% N/A NfA Nfa NA WA WA NJA A WA NfA NiA [
100-Year Event CREDIT™™: Reduce Deteatfon By: (X5 N/A NJA R/A NfA bA /A NJA N/A NIA WA RiA HiA
User Dabed CUMP CREDIT: Rasuce Dataition By:
Total Site imparvicusrens: 5.0% Neotes:
Total Site Effuctive Impeiviavenas: for WOCY Event: | 95.0% " Use Green-Ampt average infitration rate values from Table 3-3.
Tatal Site Efnctive Imparviousness tor 10¥ear breat: | $5.0% “ Food cantrol datention volume credits based an emoireal eauations from Storage Chagter of USOTM,
TotalSire Efactive knpervicusrese for 106-Year Event: 95.0% I#® Mathod assemes that L-hour rainfafl depth s equivitent to 1-hour intenstty for calculation purpased
Total Sita EHactive Imp for Gpifanal Lrat CUHP:

US-BMP _v305-Bouth Navads Creskwi Fitrg 1-59 3, 1RF BTG, 110 PR
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* FLOOD FREQUENCY ANALYSIS % ® U.5. ARMY CORPS OF ENGINEERS
*

* PROGRAM DATE: FEB 1935 * * THE HYDROLOGIC ENGINEERING
CENTER *

* VERSION: 3.1 * * 609 SECOND STREET
%

* " RUN DATE AND TIME: * * DAVIS, CALIFORNIA 95616
*

* 18 MAR 1% 12:07:59 * * {916} 756-1104
*

& * *

hkrkkkk Rk kdbhh kb hhdhkdhbhbkrhf i dkhww
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INPUT FILE NAME: CCFFA.DAT
OUTPUT FILE NAME: CCFFA.OUT

DSS FILE NAME: CCFFA.DSS

————— pSS--~ZOPEN: Existing File Opened, File: CCFFA.DSS

Unit: 71; DSS Version: 6-JB

**TITLE RECORD{S)**
TT FLOOD FLOW FREQUENCY ANALYSIS PROGRAM
TT USGS GAGE 07105480 FN: CCFFA.DAT

TT CHEYENNE CREEK AT EVANS AVE 1992 THROUGH 2017



**SPATION IDENTIFICATION**

ID DA=21.7 SQ MI

**GENERALIZED SKEW**
ISTN GGMSE SKEW

GS 105900 .000 .11

**DSS WRITE PATHNAME**

ZW /TEST NO. 1/CHEYENNE CREEK FREQ-FLOW//1992-2017 ANNUAL PEAKS/

**GYSTEMATIC EVENTS**

26 EVENTS TO BE ANALYZED

**END OF INPUT DATA**
Y I S RFEVEPRISNIN SRVEEUERVRH SATNEAAC SO R R RS A o

PRSI S S ST RTRTRn o SRS ISR SR SR R A

*****'k**-k-k'k***********************************‘*'k************

ERRCR IN SUBROUTINE DSSFENP

*ww% TLLEGAL PATHNAME FOUND BY ZUFPN; ISTAT = -1

/TEST NO. 1/CHEYENNE CREEK FREQ-FLOW//1952-2017 ANNUAL PEAKS/

FINAL RESULTS

-PLOTTING POSITIONS- DA=21.7 50 MI

.................................

° EVENTS ANALYZED 3 ORDERED EVENTS °

° FLOW 3 WATER FLOW WEIBULL °



° MON DAY YEAR CFS 3 RANK YEAR CFS PLOT POS °

° 5 11 1822 41. 3 1 2013 1470. 3.70 *°
° 7 18 1993 54, 3 2 1957 585. 7.41 °
° 6 3 19%4 203. 3 3 1999 565. 11.11 ¢
° 6 3 1985 igs, * 4 2015 246. 14.81 °©
e 8 15 1996 i1z, ¢ 5 2002 225. 18.52 °
° 6 14 1997 585. °? 6 2004 208. 22.22 ®
@ 8 11 1958 55. 3 7 1594 203. 25.93 °©
© 7 31 1898 565. * 8 1895 185. 29.63 °
° 8 29 2000 36. °? 9 2009 1489. 33.33 °
e 6 8 2001 21, 3 10 2012 127. 37.04 °
e 4 8 2002 225. 3 11 1396 112. 40.74 °
@ 6 20 2003 57. * 12 2006 100. 44 .44 °
° 8 5 2004 208. ¢ 13 2010 9G. 48.15 *©
e 7 15 20065 50. * 14 2011 15. 51.85 °
e 8 12 2006 100. =3 15 2017 71, 55.56 °
2 5 15 2007 60. * 16 2014 0. 59.26 °
e 8 18 2008 18. = 17 2007 60. 62.96 °
@ 5 22 2009 149, = 18 2003 57. 66.67 °
° 9 6 2010 9c. ¢ 19 1998 55, 70.37 °
° 9 14 2011 75. 3 20 1893 .54. 74.067 °
° g 73 2012 127. 2 21 2005 50. 77.78 °
° 9 12 2013 1470. 3 22 1822 41. 81.48 °
° 9 26 2014 J0. 3 23 2000 36. 85.19 °
° 5 19 2015 246. 3 24 2016 22. 88.89 °
¢ 5 & 2016 22, * 25 2001 21. 92.59 °
¢ 8 17 2017 71 3 26 2008 18 86.30 °

................................

~OUTLIER TESTS =~



-/_’ i

HIGH OUTLIER TEST

BASED ON 26 EVENTS, 10 PERCENT OQUTLIER TEST VALUE K({MN) = 2.502

1 HIGH OUTLIER(S} IDENTIFIED ABOVE TEST VALUE OF 1420.

NOTE -~ COLLECTION OF HISTORICAL INFORMATION AND COMPARISONS

WITH SIMILAR DATA SETS SHOULD BE EXPLORED IF NOT

INCORFPORATED IN THIS ANALYSIS.

LOW OUTLIER TEST

BASED ON 26 EVENTS, 10 PERCENT OUTLIER TEST VALUE K(N) = 2.502

0 LOW OUTLIER(S) IDENTIFIED BELOW TEST VALUE OF 7.0

BASED ON 26 EVENTS, MEAN-SQUARE ERROR OF STATION SKEW

]
[y
e
—

DEFAULT OR INPUT MEAN-SQUARE ERROR OF GENERALIZED SKEW = .302

FINAL RESULTS



~FREQUENCY CURVE- DA=21.7 SQ MI

EIIIIIIIIIIIIIIIIIIIIIIIINIIIIIIfIIIIIINIIIIIIIIIIIIIIIIIIIIIII»

¢  COMPUTED EXPECTED 3 PERCENT 3 CONFIDENCE LIMITS °

W

® CURVE PROBABILITY °® CHANCE .05 .95 °

° FLOW IN CFS * EXCEEDANCE 3 FLOW IN CFS e

° 3550. 6060. 3 .2 3 112400. i68G6. *°
e 2280. . 3360. 3 .5 3 6360. 1179, °
° 1600. 2150. s 1.0 3 4050. 87r. °©
° 1100. 1360. 3 2.0 3 2510. 635. °
° 640. 725, 3 5.0 3 1270. 400. *°
° 404. 435. 3 10.0 2 715. 267, °
@ 237T 246. 3 20.0 3 376. 165. °
e 93. 93. 3 50.0 3 132. 65. °
° 40. 39. 3 80.0 3 58. 25. °
° 27. 26. 3 80.0 3 40. le. *
© 20. i8. 3 95.0 3 31. 1. °
° 12. 10. 3 95.0 3 19. 5. °

°  MEAN 1.8981 3 HISTORIC EVENTS o °
° STANDARD DEV .4609 * HIGH OUTLIERS 0 °
® COMPUTED SKEW .6341 * LOW OUTLIERS 0 ¢
° REGIONAL SKEW -1100 *  ZERO OR MISSING o - ?
° ADOPTED SKEW .4000 * SYSTEMATIC EVENTS 26 °

............................

R D o S RN RS NSRS
+ END OF RUN +

+ NORMAL STOP IN FFA +



USGS Surface Water for Colorado: Peak Streamflow Page 1 0of 3

SurfaceWater AV C[orado

Click to hideNews Bulletins

e Introducing The Next Generation of USGS Water Data for the Nation
e Full News &

Peak Streamflow for Colorado

£
‘._-I

Click to hide state-specific text

USGS 07105490 CHEYENNE CREEK AT EVANS
AVE AT COLORADO SPRINGS,CO

[Surface-water: Peak streamflow v Go

El Paso County, Colorado

Hydrologic Unit Code 11020003

Latitude 38°47'26", Longitude 104°51'49" NAD27
Drainage area 21.7 square miles

Gage datum 6,280 feet above NGVD29

Gragh

Tab-separated fiie

peakfa (watstore) format

] Reselect outpuf format

: Gage Stream- i

1 § ' !
| Water s | pate & i Height T flow v
| Year : ! i !
i ' : (feet) i (cfs)

1992 May 13, 1992 1.05 41.0



USGS Surface Water for Colorado: Peak Streamflow

?5Gage

Page 2 of 3

Water Date o | neht S i
; o (feet) i (cfs)
1993 Jun. 17, 1993 1.19 54.0
1994 May 09, 1994 2.03 203
1995 May 30, 1995 1.94 185
1996 Aug. 29, 1996 1.80 112
1997 Jun. 10, 1997 3.51 595
1998 May 14, 1998 1.50 55
1999 Apr. 30, 1999 3.35 565
2000 Aug. 06, 2000 2.03° 36
2001 May 30, 2001 1.80 21
2002 Jul. 02, 2002 3.03 225
2003 Jul. 15, 2003 2.14 57
2004 Jul. 16, 2004 2.95 208
2005 May 26, 2005 2.09 50,
- 2006 Jul. 05, 2006 2.51 100 |
2007 © May 15, 2007 2.222 60.0
2008 Aug. 18, 2008 1.74 18.0
2009 May 22, 2009 2.73 149
2010 Aug. 06, 2010 2,40 90.0
2011 Sep. 14, 2011 2.29 75.0
2012 Jul. 30, 2012 2.63 127
2013 Sep. 12, 2013 5.97 1,470
2014 Aug. 26, 2014 2.56 70.0
2015 May 19, 2015 3.48 246
2016 May 06, 2016 2.08 22.0
2017 Aug. 08, 2017 2.81 71.3

7

" Peak Gage-Height Qualification Codes.

» 2 -- Gage height not the maximum for the year
e 6 -- Gage datum changed during this year




USGS Surface Water for Colorado: Peak Streamflow Page 3 of 3

Questions about sites/data?
Feedback on this web site
Automated retrievals

Help

Data Tips
Explanation of terms
Subscribe for system changes

News

U.s. Department of the Interior | U.S. Geological Survev .’@A.gov :_
Title: Surface Water for Colorado: Peak Streamfiow e P e
URL: https://nwis.waterdata.usgs.gov/co/nwis/peak?

Page Contact Information: Colorado Water Data Maintainer
Page Last Mcedified: 2019-03-18 13:15:12 EDT
0.87 0.36 nadww01




USGS Surface Water for Colorado: Peak Streamflow Page 1 of 2

C

ick to hideNews Builetins

. Introducmq The Next Generation of USGS Water Data for the Nation
e Full News &

Peak Streamflow for Colorado

prasy
f.«.i

Click to hide state-specific text

USGS 07105490 CHEYENNE CREEK AT EVANS
AVE AT COLORADO SPRINGS,CO

|Surface-water: Peak streamflow Vil GO

El Paso County, Colorado

Hydrologic Unit Code 11020003
Latitude 38°47'26", Longitude 104°51'49" NAD27
Drainage area 21.7 square miles
Gage datum 6,280 feet above NGVD29
Output formats

Tab-se,t_:arated file
peakfq (watstore) format
Reselect output format

1 YT e e e dam e

httns/Mmwic waterdata nicoe ansilnnfmuriebnonl Dalia wa—AT1AEAA~N O .
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Download a presentation-quality araph

Questions about sites/data?
Feedback on this web site
Automated retrievals

Help

Data Tips

Explanation of terms :
Subscribe for system changes

News

/ Vi “ H i % Fd) pt 1] 3 EACAIASEL S e R -
U, S Deoartment of the Intenor | U.S, Geoiog:cai Survey “USA.qo

Title: Surface Water for Colorado: Peak Streamflow
URL: hitps://nwis.waterdata.usgs.gov/co/nwis/ peak?

Page Contact Information: Colorado Water Data Maintainer
Page Last Modified: 2019-03-18 13:14:27 EDT
0.95 0.49 nadww01
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participants
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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 pericdically. 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



alternative means for communication of program information (Braille, large print,
audiotape, etc.) shouid contact USDA's TARGET Center at {202) 720-2600 (voice
and TDD). Te file a complaint of discrimination, write to USDA, Director, Office of
Civit 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 surveys are made to provide information about the soils and miscellaneous
areas in a specific area. They include a description of the soils and miscellaneous
areas and their location on the landscape and tables that show soil properties and
limitations affecting various uses. Soil scientists observed the steepness, length,
and shape of the slopes; the general patier of drainage; the kinds of ¢crops and
native plants; and the kinds of bedrock. They observed and described many soil
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the unconsolidated material in which the
soif formed or from the surface down to bedrock. The unconsolidated material is
devoid of rocts and other living organisms and has not been changed by other
biologicat activity.

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

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

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

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

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

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soll aggregates, kind and amount of rock
fragments, distributicn of plant roots, reaction, and other features that enable them
to identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonamic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison o classify soils systematically. Soll taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character
of soil properties and the arrangement of horizons within the profile. After the soil



Custom Soil Resource Report

scientisis classified and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
rasearch.

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

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

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

While a soil survey is in progress, samples of some of the soiis in the area generally
are coliected for laboratory analyses and for engineering tests. Soil scientists
interpret the data from these analyses and tests as well as the field-observed
characteristics and the soil properties fo determine the expected behavior of the
soils under different uses. Interpretations for ail of the soils are field tested through
observation of the soils in different uses and under different levels of management.
Some interpretations are modified to fit local conditions, and some new o

" irterpretations are developed to meet local needs. Data are assembled from other

sources, such as research information, production records, and field experience of
specialists. For example, data on crop yields under defined levels of management
are assembled from farm records and from field or plot experiments on the same
kinds of soil.

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

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
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identified each as a specific map unit. Aerial photographs show trees, buildings,
fields, roads, and rivers, all of which help in locating boundaries accurately.



The soil map section includes the soll map for the defined area of interest, a list of
soil map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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Map Unit Legend

Map Unit Symbal Map Unit Name Acres in ADI Percent of AQI
16 Chaseville gravelly sandy loam, 15.0 37.4%
1 1o 8 percent slopes
58 Nunn clay ioam, 0 to 3 percent 14.0 35.0%
slopas
75 Razor-Midway complex 1.0 27.5%
Totals for Area of Interest 40.0 100.0%

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 scit 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 taxenomic 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 variabitity 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 {axonomic 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 soiis,

Most minor soils have properties simitar 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 simitar, 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 couid not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbo! 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 cbserved, 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
fandform segments that have simiiar use and management requirements. The

Bl
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delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and miscelianecus
areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description inciudes 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 sofl phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a soll phase
commonly indicates a feature that affects use or management. For exampile, Aipha
silt ioam, 0 fo 2 percent slopes, is & phase of the Aipha 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 assoclated 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 refative 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 soiis or miscellaneous areas in 2 mapped area are not uniform, An area can
be made up of only one of the major solls 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 liftle or no sail
material and support little or no vegetation. Rock outcrop is an example.

12
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El Paso County Area, Colorado

16—Chaseville gravelly sandy loam, 1 to 8 percent slopes

Map Unit Setting
National map unit symbol: 367!
Elevation: 6,100 to 7,000 feet
Mean annual precipitation: 16 to 18 inches
Mean annual air temperature; 46 to 48 degrees F
Frost-free period: 125 to 145 days
Farmiand classification: Not prime farmiand

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

Description of Chaseville

Seftting
Landform: Terraces, alluvial fans, hills
Landform paosition (three-dimensional}: Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from arkose

Typical profile
AT -0to 6inches: gravelly sandy loam
A2 - 6 lo 19 inches: very gravelly sandy loam
G1- 19 to 40 inches: extremely gravelly loamy coarse sand
C2 - 40 o 60 inches: very gravelly loamy sand

Properties and qualities
Siope: 1 to 8 percent
Depth to restrictive feature: More than B0 inches
Natural drainage class: Somewhat excessively drained
Runoff class: Low
Capacity of the most limiting layer to transmit water {Ksat).: High (2.00 to 8.00
infhr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Avajlable water storage in profile: Very low {about 2.4 inches}

Interpretive groups
Land capability classification (irrigated). None specified
Land capability classification (nonirrigated). 6e
Hydrologic Soil Group: A
Ecological site: Gravelly Foothill (R049BY214CO)
Hydric soil rating: No

Minor Components

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

13
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Pteasant
Percent of map unit:
Landform: Depressions
Hydric soil rating: Yes

59—Nunn clay loam, 0 to 3 percent slopes

Map Unif Setting
National map unit symbol: 3693
Elevation: 5,400 to 6,500 feet
Mearn annual precipitation: 13 10 15 inches
Mean annual air temperature: 46 to 50 degrees F
Frost-free period: 135 to 155 days
Farmiand classification: Prime farmiand if irrigated

Map Unit Composition
Nunn and simifar soifs: 85 percent
Estimales are based on observations, descriptions, and fransects of the mapunit.

Description of Nunhn

Setting
Landform: Fans, terraces
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Mixed alluvium

Typical profile
A-0tlo 12 inches: clay loam
Bf - 12 to 26 inches: clay loam
BC - 26 to 30 inches; clay loam
Bk - 30 to 58 inches: sandy clay loam
C - 5810 72 inches: clay

Properties and qualities

Slope: 0to 3 percent

Depth to restrictive feature; More than 80 inches

Natural drainage class: Well drained

Runoff class: Low

Capacity of the most limiting layer to fransmit wafer (iKsat): Moderately low to
moderately high (0.06 to 0.20 in/hr)

Depth to water fable: More than 80 inches

Frequency of flooding: None

Frequency of ponding. None

Calcium carbonate, maximum in profife: 15 percent

Gypsum, maximum in proffle: 2 percent

Salinity, maximum in profife: Nonsaline to very slightly saline (0.0 to 2.0
mmhos/cm)

Avaifabie water storage in profile: High (about 9.8 inches)

14
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interpretive groups
Land capabiiity classification (irrigated): 2e
Land capability classification (nonirrigated). 3¢
Hydrolegic Soil Group: C
Ecological site: Clayey Plains LRU's A & B (R068XY042CO)
Other vegetative classification: CLAYEY PLAINS {069AY042C0O)
Hydric soil rating: No

Minor Components

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

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

75—Razor-Midway complex

Map Unit Setting
National map unit symbol: 369p
Elevation: 5,300 to 6,100 feet
Mean annual precipitation: 12 to 14 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 135 to 155 days
Farmiland classification: Not prime farmland

Map Unit Composition
Razor and similar soils: 50 percent
Midway and similar soils: 30 percent

Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Razor -~

Setting
Landform: Hills
Landform position {three-dimensional); Side slope
Down-slope shape: Concave, linear
Across-siope shape; Linear

Parent material: Clayey slope alluvium aver residuum weathered from shale

Typical profile
A - 0lo 4 inches: stony clay loam
Bw - 4 to 22 inches: cobbly clay loam
Bk - 22 to 29 inches: cobbly clay
Cr- 29 to 33 inches: weathered bedrock

Properties and qualities
Slope; 3 to 15 percent

15
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Depth fo restrictive feature: 20 to 40 inches to paralithic bedrock

Natural drainage class: Well drained

Runoff class: Medium

Capacity of the most limiting layer to fransmit water (Ksat): Moderately low {o
moderately high {0.06 to 0.20 in‘hr)

Depth fo water fable: More than 80 jnches

Frequency of flooding: None

Frequency of ponding: None

Calciurn carbonate, maximum in profile; 15 percend

Gypsum, maximum in profile: 5 percent

Salinity, maximum in profile; Moderately saline to strongly saline (8.0 to 16.0
mmhosicm)

Sodium adsorplion ratio, maximum in profile: 15.0

Available wafer storage in profile: Low {about 4.7 inches)

Interpretive groups
Land capability classification (irrigated): 6e
Land capability classification (nonirrigated): 6e
Hydrolagic Soil Group: D
Ecological site: Alkaline Plains LRU's A & B (R069XY047CO)
Other vegetative classification: ALKALINE PLAINS (065AY047CO)
Hydric soil rating: No

Description of Midway

Setting
Landform: Hills
Landform position {three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Slope alluvium over residuum weathered from shale

Typical profile
A - 0fo 4 inches: clay loam
G -4 1o 13 inches: clay
Cr- 13 to 17 inches: weathered bedrock

Properties and gualities
Slope: 3 to 25 percent
Depth fo restrictive feature: 6 to 20 inches to paralithic bedrock
" Natural drainage class: Well drained

Runoff class: Medium

Capacily of the most limiting layer to transmit water (Ksaf). Moderately low to
moderately high (0.06 to 0.20 in/hr)

Depth fo water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profite: 15 percent

Gypsum, maximum in proffle: 15 percent

Salinity, maximum in profile: Very slightly saline to moderately saline (2.0 t0 8.0
mmhos/cm)

Sodium adsorption ratio, maximurm in profife: 15.0

Avaifable water storage in profife: Very low {(about 2.2 inches)

Interpretive groups
Land capabilify classification (irrigated). None specified
Land capability classification (nonirrigated). Te
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Hydrologic Soil Group: D
Ecological site: Shaly Plains LRU's A & B (RO68XY046C0)
Other vegetative classification: SHALY PLAINS (069AY045C0)

Hydric soif rating: No

Minor Components

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

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

17
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Appendix B

Hydraulic Calculations
Water Capture and Excess Urban Volume Calculations
Underground Detention
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CULVERT STAGE-DISCHARGE SIZING (INLET vs. OUTLET CONTROL WITH TAILWATER EFFECTS)

Project: SOUTH NEVADA CREEKWALK FILING 1
Basin ID: TWIN STORM SEWER FROM GRATED INLET

Status:

Design Information (Input):

Circular Culvert: Barrel Diameter in Inches

OR:

Design Information (calculated):

Carverate Veull

D =| 24 Einches
Inlet Edge Type (choose from pull-down list) L Square End with Headwa!ll
Box Culvert: Barrel Height (Rise) in Feet Height (Rise) = fl.
Barrel Width (Span) in Feet Width (Span) = fl.
Inlet Edge Type (choose from pull-down list) Square Edge w/ 90-15 Deg. Headwall
Number of Barrels No = 2
Inlet Elevalion at Culvert Invert Inlet Elev = 38.8 ft. elev,
Outlet Elevation at Culvert Invert OR Slope of Culvert (ft v./ft h.) Qutlet Elev = 38.6 ft. elev.
Culvert Length in Feet L= 36 ft.
Manning's Roughness n= 0.012
Bend Loss Coefficient Ky = 0
Exit Loss Coefficient K = 1
Entrance Loss Coefficient = 0.50
Friction Loss Coefficient K= 0.38
Sum of All Loss Coefficients = 1.88
Orifice Inlet Condition Coefficient Cq= 0.86
Minimum Energy Condition Coefficient KEjow = 0.0121
Calculations of Culvert Capacity (output):
Water Surface Tailwater Culvert Culvert Controlling Inlet Flow
Elevation Surface Inlet-Control Qutlet-Control Culvert Equation Control
Elevation Flowrate Flowrate Flowrate Used: Used
ft cfs cfs cfs
(ft., linked) (output)
38.80 38.60 0.00 0.00 0.00 No Flow (WS < inlef) N/A
39.00 38.70 0.40 4.93 0.40 Min. Energy. Eqn. INLET
39.20 38.80 1,20 7.49 1.20 Min. Energy. Eqn. INLET
39.40 38.90 3.40 9.86 3.40 Min. Energy. Eqn. INLET
39.60 39.00 5.80 12.24 5.80 Min. Energy. Egn. INLET
39.80 39.10 8.80 14.25 8.80 Min. Energy. Egn. INLET
40.00 39.20 11.40 15.89 11.40 Regression Eqn. INLET
40.20 39.30 14.60 16.08 14.60 Regression Eqn. INLET
40.40 39.40 18.20 16.62 16.62 Regression Eqn. OUTLET
40.60 39.50 22.00 17.17 1717 Regression Eqn. OUTLET
40.80 39.60 25.60 18.27 18,27 Regression Eqn. OUTLET
41.00 39.70 29.20 20.46 20.46 Regression Eqn. QUTLET
41.20 39.80 32,40 23.20 23.20 Regression Eqn. QUTLET
41.40 39.90 35.60 26.67 26.67 Regression Eqn. QUTLET
41,60 40.00 38.20 29.78 29.78 Regression Eqn. QUTLET
41.80 40.10 40,80 32.70 32.70 Regression Eqn. OUTLET
42.00 40.20 43.40 35.26 35,26 Regression Eqn. OUTLET
42,20 40.30 45.60 37.63 37.63 Regression Eqn. QUTLET
42.40 40.40 47.80 40.00 40.00 Regression Eqn. QUTLET
42.60 40.50 49.80 42.20 42.20 Regression Eqn. OUTLET
42.80 40.60 51.80 44.21 44.21 Regression Eqn. OUTLET
43.00 40,70 53.60 45.12 45.12 Regression Eqn. OUTLET
43.20 40.80 55.40 46.22 46.22 Regression Eqn. OUTLET
43.40 40.90 57.20 47.13 47.13 Regression Eqn. QUTLET
43.60 41.00 58.80 48.04 48.04 Regression Eqgn. QUTLET
43.80 41,10 60.60 48.96 48.96 Regression Eqn. QUTLET e
44.00 62.20 54.80 54.80 Regression Eqn. QUTLET
44.20 63.60 56.44 56.44 Regression Eqn. OUTLET
44.40 65.20 58.09 58.09 Regression Eqn. OUTLET
44,60 66.80 59.55 59.55 Regression Eqn. QUTLET
Processing Time: 00.23 Seconds

18012 TWIN 24-INCH RCP FROM GRATED INLET SB 1, Culvert Rating

6/17/2019, 12:07 PM
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CURB OPENING INLET IN A SUMP

Project = 18012 South Nevada Creekwalk Filing 1

Inlet ID = Inlet at NW corner parking lot sb 1

Design Information (Input)

Length of a Unit Inlet L,= 5.00 ft
Local Depression, if any (not part of upstream Composite Gutter) Aigeal = 2.00 inches
Height of Curb Opening in Inches = 8.00 inches
Side Width for Depression Pan W, 3.00 ft
Clogging Factor for a Single Unit (typical value = 0.1) Co= 0.10

Angle of Throat (see USDCM Figure ST-5) Theta = 63.4 degrees
Orifice Coefficient (see USDCM Table ST-7) Cy= 0.67

\Weir Coefficient (see USDCM Table ST-7) Cy= 3.00

Total Number of Units in the Curb Opening Inlet No = 1
Design Discharge on the Street (from Street Hy) Q, = 0.6 cfs
\Water Depth for the Design Condition Yq= 4.91 inches
Total Length of Curb Opening Inlet = 5.00 ft
Capacity as a Weir without Clogging Q= 8.2 cfs
Clogging Coefficient for Multiple Units Coef= 1.00
Clogging Factor for Multiple Units Clog = 0.10
Capacity as a Weir with Clogging Qua = 7.8 cfs

As an Orifice

Capacity as an Orifice without Clogging Qy = 6.0 cfs
Capacity as an Orifice with Clogging Qoa = 54 cfs
||Capacity for Design with Clogging Q.= 54 cfs
Capture Percentage for this Inlet=Q,/ Q, = C%= 100.00 %

Note: Unless additional ponding depth or spilling over the curb is acceptable, a capture
percentage of less than 100% in a sump may indicate the need for additional inlet units.

curb inlet NW corner parking loty sb 1, Curb-S

6/27/2019, 5:08 PM



CURB OPENING INLET IN A SUMP

Project = 18012 South Nevada Creekwalk Filing 1

Inlet ID = Inlet at NW corner parking lot sb 1

Gutier

Design Information (Input)

Length of a Unit Inlet L,= 5.00 ft
Local Depression, if any (not part of upstream Composite Guitter) Alocal = 2.00 inches
Height of Curb Opening in Inches = 8.00 inches
Side Width for Depression Pan W, 3.00 ft
Clogging Factor for a Single Unit (typical value = 0.1) Co,= 0.10
Angle of Throat (see USDCM Figure ST-5) Theta = 63.4 degrees
Orifice Coefficient (see USDCM Table ST-7) Cy= 0.67
Weir Coefficient (see USDCM Table ST-7) Cy= 3.00
Total Number of Units in the Curb Opening Inlet No = 1
[Curb Opening Inlet Capacity in a Sump
As a Weir
Design Discharge on the Street (from Street Hy) Q.= 0.6 cfs
\Water Depth for the Design Condition Yq= 4.91 inches
Total Length of Curb Opening Inlet = 5.00 ft
Capacity as a Weir without Clogging Qui= 8.2 cfs
Clogging Coefficient for Multiple Units Coef = 1.00
Clogging Factor for Multiple Units Clog = 0.10
Capacity as a Weir with Clogging Qya = 7.8 cfs
As an Orifice
Capacity as an Orifice without Clogging Qqi = 6.0 cfs
Capacity as an Orifice with Clogging Qqa = 5.4 cfs
lICapacity for Design with Clogging Q,= 5.4 cfs
Capture Percentage for this Inlet=Q,/ Q, = C%= 100.00 %

Note: Unless additional ponding depth or spilling over the curb is acceptable, a capture
percentage of less than 100% in a sump may indicate the need for additional inlet units.

curb inlet NW corner parking loty sb 1, Curb-S

6/17/2019, 12:29 PM
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CURB OPENING INLET IN A SUMP

Project = 18012 South Nevada Creekwalk Filing 1

Inlet ID = Inlet at SE parking lot sb 1

Design Information (Input)

Length of a Unit Inlet L,= 5.00 ft
Local Depression, if any (not part of upstream Composite Gutter) 8iocal = 2.00 inches
Height of Curb Opening in Inches = 8.00 inches
Side Width for Depression Pan W, = 3.00 ft
Clogging Factor for a Single Unit (typical value = 0.1) Co= 0.10

IAngle of Throat (see USDCM Figure ST-5) Theta = 63.4 degrees
Orifice Coefficient (see USDCM Table ST-7) Cy= 0.67

Weir Coefficient (see USDCM Table ST-7) Cy= 3.00

Total Number of Units in the Curb Opening Inlet No = 1

Curb Opening Inlet Capacity in a Sump

As a Weir

Design Discharge on the Street (from Street Hy) Q.= 6.3 cfs
\Water Depth for the Design Condition Yq= 7.61 inches
Total Length of Curb Opening Inlet = 5.00 ft
Capacity as a Weir without Clogging Qui = 15.8 cfs
Clogging Coefficient for Multiple Units Coef= 1.00
Clogging Factor for Multiple Units Clog = 0.10
Capacity as a Weir with Clogging Qua = 15.0 cfs

As an Orifice

Capacity as an Orifice without Clogging Qqi = 10.4 cfs
Capacity as an Orifice with Clogging Qe = 9.4 cfs
|Cagacig for Design with Clogging Q= 9.4 cfs
Capture Percentage for this Inlet=Q,/ Q, = C%= 100.00 %

Note: Unless additional ponding depth or spilling over the curb is acceptable, a capture

percentage of less than 100% in a sump may indicate the need for additional inlet units.

curb inlet SE parking lot sb 1, Curb-S

6/17/2019, 12:51 PM
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GUTTER CONVEYANCE CAPACITY

Project = 18012 South Nevada Creekwalk Filing 1
Inlet ID = Inlet at SE parking lot sb 1

o T o Street
Top of Curb or | Y e T Ciii

Allowable Depth

[[Street Geometry (Input)
Design Discharge in the Gutter Q= 6.3 cfs
Gutter Width (Cannot Be Less Than Any Grate Width) W= 2.00 ft
Gutter Depression, if Composite Gutter a= 2.0 inches
Street Transverse Slope S = 0.0200 ft/ft
Street Longitudinal Slope S, = 0.0050 ft/it
Manning's Roughness n= 0.015
Gutter Conveyance Geometry
Gutter Cross Slope S, = 0.1033 ft/ft
\Water Spread Width T= 15.0 ft
\Water Depth without Gutter Depression y= 3.6 inches
\Water Depth with a Gutter Depression d= 5.6 inches
Gutter Conveyance Calculations by HEC-22 Method
Spread for Side Flow on the Street (T - W) Ty = 13.0 ft
Discharge outside the Gutter Section W, carried in Section T, Q= 3.7 cfs
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) E,= 0.42
Discharge within the Gutter Section W Q= 2.6 cfs
Total Flow Rate by HEC-22 Method Qr = 6.3 cfs
Equivalent Street Transverse Slope Se= 0.0550 ft/ft
Flow Area A= 2.4 sqft
Flow Velocity Vs = 2.6 fps
V.*d product Vod = 1.2 ft¥ls

NOTE: V.*d product should be less than 6.0 for minor event and less than 8.0 for major event.

curb inlet SE parking lot sb 1, Street Hy 6/27/2019, 5.09 PM
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CULVERT STAGE-DISCHARGE SIZING (INLET vs. OUTLET CONTROL WITH TAILWATER EFFECTS)

Project: SOUTH NEVADA CREEKWALK FILING 1 —_

Basin ID: Outfall to UGD SB 1 [ tZ )
Status: T —
Gente cubveri x.section cubvert x secdion

]‘.

Design Information (Input):

Circular Culvert: Barrel Diameter in Inches
Inlet Edge Type (choose from pull-down list) |

D =l 36 Iinches

Square End with Headwalll

OR:
Box Culvert: Barrel Height (Rise) in Feet Height (Rise) = ft.
Barrel Width (Span) in Feet Width (Span) = ft.
Inlet Edge Type (choose from pull-down list) | Square Edge w/ 90-15 Deg. Headwall
Number of Barrels No = 1
Inlet Elevation at Culvert Invert Inlet Elev = 38.5 fl. elev.
Oullet Elevalion at Culvert Invert OR Slope of Culvert (ft v./ft h.) Qutlet Elev = 38.2 ft. elev.
Culvert Length in Feet L= 54 ft.
Manning's Roughness n= 0.025
Bend Loss Coefficient Ky = 0
Exit Loss Coefficient K= 1
Design Information (calculated):
Entrance Loss Coefficient K= 0.50
Friction Loss Coefficient K= 1.44
Sum of All Loss Coefiicients K= 2.94
Orifice Inlet Condilion Coefficient Cy= 0.85
Minimum Energy Condition Coefficient KE g = 0.0205
Calculations of Culvert Capacity (output):
Water Surface Tailwater Culvert Culvert Controlling Inlet Flow
Elevation Surface Inlet-Control Outlet-Control Culvert Equation Control
Elevation Flowrate Flowrate Flowrate Used: Used
ft cfs cfs cfs
(ft., linked) (output)
38.50 38.20 0.00 0.00 0.00 No Flow (WS < inlet) N/A
38.70 38.30 0.20 5.39 0.20 Min, Energy. Eqgn. INLET
38.90 38.40 0.80 7.48 0.80 Min. Energy. Eqn. INLET
39.10 38.50 1.60 9.53 1.60 Min. Energy. Eqn. INLET
39.30 38.60 3.60 11.49 3.60 Min. Energy. Egn. INLET
39.50 38.70 5.50 13.35 5.50 Min. Energy. Eqn. INLET
39.70 38.80 7.80 15,11 7.80 Min. Energy. Eqn. INLET
39.90 38.90 10.40 16.79 10.40 Min. Energy. Eqn. INLET
40.10 39.00 13.00 18.38 13.00 Regression Eqn. INLET
40.30 39.20 15.70 19.91 15.70 Regression Eqn. INLET
40.50 39.40 18.60 21.35 18.60 Regression Eqn. INLET
40.70 39.50 21.70 21.82 21.70 Regression Eqn. INLET
40.90 39.60 25.00 22.01 22.01 Regression Eqn. OUTLET
41.10 39.70 28.40 22.36 22,36 Regression Eqgn. OUTLET
41.30 39.80 31.90 22.84 22.84 Regression Eqn. OUTLET
41.50 39.90 35.30 23.43 23.43 Regression Eqn. OUTLET
41.70 40.00 38.60 24,97 24.97 Regression Eqgn. QUTLET
41.90 40.10 41.70 26.87 26.87 Regression Eqn. OUTLET
42.10 40.20 44.70 29.01 29.01 Regression Eqn. OUTLET
42.30 40.30 47.50 31.24 31.24 Regression Eqn. OUTLET
42.50 40.40 50.10 33.46 33.46 Regression Eqn. OUTLET
42.70 40.50 52.70 35.65 35.65 Regression Eqn. OUTLET
42.90 40.60 55.10 37.74 37.74 Regression Eqn. OUTLET
43.10 40.70 57.40 39.76 39.76 Regression Eqn. OUTLET
43.30 40,80 59.60 41.71 41.71 Regression Eqn. OUTLET
43.50 40.90 61.70 43.59 43.59 Regression Eqgn. QUTLET
43.70 41.00 63.70 45,39 45.39 Regression Eqn. QUTLET
43.90 65.70 47.13 47.13 Regression Eqn. QUTLET
44.10 67.60 48.81 48.81 Regression Eqn. OUTLET
44.30 69.40 50.35 50.35 Regression Eqn. QUTLET
Processing Time: 00.39 Seconds

18012 36 cmp junclion structure to ugd sb1, Culvert Rating 6/17/2019, 1:14 PM



CULVERT STAGE-DISCHARGE SIZING (INLET vs. OUTLET CONTROL WITH TAILWATER EFFECTS)

Project: SOUTH NEVADA CREEKWALK FILING 1 ==

Basin ID: Outfall to UGD 1 sb 1 30-inch rcp { [2}
Status: !
G cubert x section cubvert x-secrion
LT E '[u
Carucrme Vaudt "

Design Information {Input):

Circular Culvert: Barrel Diameter in Inches D =| 30 'inches
Inlet Edge Type (choose from pull-down list) | Square End with Headwall]
OR:
Box Culvert: Barrel Height (Rise) in Feet Height (Rise) = ft.
Barrel Width (Span) in Feet Width (Span) = ft.
Inlet Edge Type (choose from pull-down list) | Square Edge w/ 90-15 Deg. Headwall
Number of Barrels No = 1
Inlet Elevation at Culvert Invert Inlet Elev = 100 ft. elev.
Qutlet Elevation at Culvert Invert OR Slope of Culvert (ft v./ft h.) Qutlet Elev = 99.33 ft. elev,
Culvert Length in Feet L= T4 ft.
Manning's Roughness n= 0.012
Bend Loss Coefficient Ky = 0
Exit Loss Coefficient K, = 1
Design Information (calculated):
Entrance Loss Coefficient Ke = 0.50
Friction Loss Coefficient K= 0.58
Sum of All Loss Coefficients K= 2.08
Orifice Inlet Condition Coefficient Cq= 0.85
Minimum Energy Condition Coefficient KEiw = 0.0152
Calculations of Culvert Capacity (output):
Water Surface Tailwater Culvert Culvert Controlling Inlet Flow
Elevation Surface Inlet-Control Qutlet-Control Culvert Equation Control
Elevation Flowrate Flowrate Flowrate Used: Used
it cfs cfs cfs
(ft., linked) (output)
100.00 99.33 0.00 0.00 0.00 No Flow (WS < inlet) N/A
100.50 99.60 1.10 12.73 1.10 Min. Energy. Eqn. INLET
101.00 99.80 5.00 14.04 5.00 Min. Energy. Eqn. INLET
101.50 100.00 10.00 15,09 10.00 Regression Eqn. INLET
102.00 100.20 15.90 17.02 15.90 Regression Egn. INLET
102.50 100.40 22.40 19.51 19.51 Regression Egn. QUTLET
103.00 100.60 28.40 24,63 24.63 Regression Eqn. QUTLET
103.50 100.80 33.50 29.15 29.15 Regression Eqn. OUTLET
104.00 101.00 37.80 33.09 33.09 Regression Eqn. QUTLET
104.50 101.20 41.70 36.70 36.70 Regression Eqn. QUTLET
105.00 101.40 45.20 39.98 39.98 Regression Eqn. OUTLET
105.50 101.60 48.40 43.02 43.02 Regression Eqn. OUTLET
106.00 101.80 51.40 45.85 45.85 Regression Eqn. OUTLET
106.50 102.00 54.20 47.63 47.63 Regression Eqn. OUTLET
-_-?' 107.00 102.20 57.00 49.19 49.19, Regression Eqn. OUTLET
107.50 102.40 59.50 50.72 50.72 Regression Eqn. OUTLET
108.00 102.60 61.90 52.18 52.18 Orifice Eqn. OUTLET
108.50 64.10 57.99 57.99 Orifice Egn. OUTLET
109.00 66.30 60.12 60.12 Orifice Eqn. OUTLET
109.50 68.40 62.20 62.20 Orifice Eqn. QUTLET
110.00 70.50 64.18 64.18 Orifice Eqn. OQUTLET
110.50 72.40 66.13 66.13 Orifice Eqn. QUTLET
111.00 74.40 68.01 68.01 Orifice Eqgn. QUTLET
111.50 76.20 69,83 69.83 Orifice Eqn. OUTLET
112.00 78.10 71.60 71.60 Orifice Eqgn. OUTLET
112.50 79.90 73.36 73.36 Qrifice Eqgn. OUTLET
113.00 81.60 75.05 75.05 Orifice Eqn. OUTLET
113.50 83.40 76.72 76.72 Orifice Eqn. OUTLET
114.00 85.00 78.35 78.35 QOrifice Eqn. OUTLET
114.50 86.70 79.93 79.93 Qrifice Eqn. OUTLET
Processing Time: 00.17 Seconds

18012 30 inch rcp from flow control strucutre ugd sb1, Culvert Rating 71312019, 2:25 PM
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CURB OPENING INLET IN A SUMP

Project = 18012 South Nevada Creekwalk Filing 1
Inlet ID = Inlet at parking lot sb 3

Design Information (Input)

Length of a Unit Inlet L,= 5.00 ft

Local Depression, if any (not part of upstream Composite Gutter) Alocal = 2.00 inches
Height of Curb Opening in Inches H= 8.00 inches
Side Width for Depression Pan W, = 3.00 ft
Clogging Factor for a Single Unit (typical value = 0.1) Co= 0.10

Angle of Throat (see USDCM Figure ST-5) Theta = 63.4 degrees
Orifice Coefficient (see USDCM Table ST-7) Cy= 0.67

Weir Coefficient (see USDCM Table ST-7) Cy= 3.00

Total Number of Units in the Curb Opening Inlet No = 1

Curb Opening Inlet Capacity in a Sump

As a Weir

Design Discharge on the Street (from Street Hy) Q.= 3.3 cfs
Water Depth for the Design Condition Yg= 6.71 inches
Total Length of Curb Opening Inlet = 5.00 ft
Capacity as a Weir without Clogging Q= 13.0 cfs
Clogging Coefficient for Multiple Units Coef = 1.00
Clogging Factor for Multiple Units Clog = 0.10
Capacity as a Weir with Clogging Qua = 12.4 cfs
As an Orifice

Capacity as an Orifice without Clogging Qg = 9.2 cfs
Capacity as an Orifice with Clogging Qpa = 8.2 cfs
Capacity for Design with Clogging Q= 8.2 cfs
Capture Percentage for this Inlet=Q,/ Q, = C%= 100.00 %

Note: Unless additional ponding depth or spilling over the curb is acceptable, a capture
percentage of less than 100% in a sump may indicate the need for additional inlet units.

curb inlet parking lot sb 3, Curb-S 6/17/2019, 1:24 PM



GUTTER CONVEYANCE CAPACITY

Project = 18012 South Nevada Creekwalk Filing 1

Inlet ID = Inlet at parking lot sb 3

T o
Top of Curb or B V- T -

Allowable Depth
v /-E

g
T y NN AY/ = |
|
H iy S x :
|
l . 9/: |
S I | |
|lstreet Geometry (Input)
Design Discharge in the Gutter Q= 3.3 cfs
Gutter Width (Cannot Be Less Than Any Grate Width) W= 2.00 ft
Gutter Depression, if Composite Gutter a= 2.0 inches
Street Transverse Slope S, = 0.0200 ft/ft
Street Longitudinal Slope S, = 0.0050 ft/ft
Manning's Roughness n= 0.015
Gutter Conveyance Geometry
Gutter Cross Slope Sy = 0.1033 fi/ft
\Water Spread Width T= 11.3 ft
\Water Depth without Gutter Depression y= 2.7 inches
|[Water Depth with a Gutter Depression = 4.7 inches
Gutter Conveyance Calculations by HEC-22 Method
Spread for Side Flow on the Street (T - W) = 9.3 ft
Discharge outside the Gutter Section W, carried in Section Ty = 1.5 cfs
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) 0 = 0.55
Discharge within the Gutter Section W w = 1.8 cfs
Total Flow Rate by HEC-22 Method Qr= 3.3 cfs
Equivalent Street Transverse Slope Se= 0.0660 ft/ft
Flow Area Ag= 1.4 sqft
Flow Velocity = 2.3 fps
V.*d product Void = 0.9 ft’ls

NOTE: V.*d product should be less than 6.0 for minor event and less than 8.0 for major event.

curb inlet parking lot sb 3, Street Hy

6/27/2019, 5:05 PM



CULVERT STAGE-DISCHARGE SIZING (INLET vs. OUTLET CONTROL WITH TAILWATER EFFECTS)

Project: SOUTH NEVADA CREEKWALK FILING 1

Basin ID: Outfall to UGD SB 3

Status:
Gt subveri x section cubertxeecton
([T E [D
Concrvie Veuld |

Design Information (Input):

Circular Culvert: Barrel Diameter in Inches D= 18 inches
Inlet Edge Type (choose from pull-down list) [7 Square End with Headwall
OR:
Box Culvert: Barrel Height (Rise) in Feet Height (Rise) = ft.
Barrel Width (Span) in Feet Width (Span) = fl.
Inlet Edge Type (choose from pull-down list) | Square Edge w/ 90-15 Deg. Headwall
Number of Barrels No = 1
Inlet Elevation at Culvert Invert Inlet Elev = 100 ft. elev.
Qullet Elevation at Culvert Invert OR Slope of Culvert (ft v./it h.) Outlet Elev = 99.5 ft. elev.
Culvert Length in Feet L= 40 ft.
Manning's Roughness n= 0.012
Bend Loss Coefficient Ky = 0
Exit Loss Coefficient K, = 1
Design Information (calculated):
Entrance Loss Coefficient Ke= 0.50
Friction Loss Coefficient Ki= 0.62
Sum of All Loss Coefficients Ks= 2.12
Orifice Inlet Condition Coefficient Cy= 0.85
Minimum Energy Conditicn Coefficient KEiw = -0.0860
Calculations of Culvert Capacity (output):
Water Surface Tailwater Culvert Culvert Controlling Inlet Flow
Elevation Surface Inlet-Control Outlet-Control Culvert Equation Control
Elevation Flowrate Flowrate Flowrate Used: Used
ft cfs cfs cfs
(ft., linked) (output)
100.00 99.50 0.00 0.00 0.00 No Flow (WS < inlet) N/A
100.20 99.60 0.20 3.88 0.20 Min. Energy. Eqn. INLET
100.40 99.80 0.70 3.94 0.70 Min. Energy. Eqn. INLET
100.60 100.00 1.50 4,07 1.50 Min. Energy. Eqn. INLET
100.80 100.20 2.40 4,39 2.40 Regression Eqgn. INLET
101.00 100.40 3.40 4.77 3.40 Regression Eqn. INLET
101.20 100.60 4.50 5.03 4.50 Regression Eqn. INLET
101.40 100.80 5.70 5.41 5.41 Regression Eqn. OUTLET
101.60 101.00 6.90 6.23 6.23 Regression Eqn. OUTLET
101.80 101.20 8.00 6.23 6.23 Regression Eqn. QUTLET
102.00 101.40 8.90 6.23 6.23 Regression Eqn. OUTLET
102.20 101.60 9.80 6.23 6.23 Regression Eqn. OUTLET
102.40 101.80 10.60 6.23 6.23 Regression Eqgn. OQUTLET
102.60 102.00 11.30 6.23 6.23 Regression Eqn. OUTLET
102.80 102.20 12.00 6.23 6.23 Regression Egn. QUTLET
103.00 102.40 12.60 6.23 6.23 Regression Eqn. QUTLET
103.20 102.60 13.20 6.23 6.23 Regression Eqn. QUTLET
103.40 13.80 12.47 12.47 Regression Eqn. QUTLET
103.60 14.40 12.98 12.98 Regression Eqn. OQUTLET
103.80 14.90 13.49 13.49 Regression Eqn. OUTLET
104.00 15.40 13.93 13.93 Regression Eqn. QUTLET
104.20 15.90 14.38 14.38 Regression Eqn. OUTLET
104.40 16.40 14.82 14,82 Regression Eqn. OUTLET
104.60 16.90 15.27 15.27 Orifice Egn. OUTLET
104.80 17.30 15.71 15.71 Orifice Eqn. OUTLET
105.00 17.70 16.09 16.09 Orifice Eqn. QUTLET
105.20 18.10 16.48 16.48 Orifice Eqn. QUTLET
105.40 18.50 16.86 16.86 Orifice Eqn. OUTLET
105.60 18.90 17.24 17.24 Qrifice Eqn. OUTLET
105.80 19.30 17.62 17.62 Orifice Eqn. OUTLET
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Table 4.1. Permissible Shear Stresses for Lining Materials.

Permissible
Lining Lining Unit Shear Stress
Category Type {1b/ft2)
Temporary Woven Paper Net 0.15
Jute Net 0.45
Fiberglass Roving* 0.75
Straw and Erosion Net 1.45
Curled Wood Mat 1.55
Nylon Mat ~ 2.00
Yegetative Class A 3.70
' Class B 2.10
Class C 1.00
Class D 0.60
Class E 0.35
Gravel Rigrap "I-inch . 0.40
/ 2-inch : s 0.80
Rock Riprap 6~inch 2.50
- 12-inch : . 5.00

[)

* gsingle and double applications
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HEC-RAS Pian: Mulll Profle River RIVER-1 Reagh: Reach-1 (C

£ vgveapg” Coeze
Lounig.

F6 Yoo &

Reath River $la Profle ([ O 7ol |, MnChEl | WS Elev | CRtws, | EG Elev "EG Sopes]” VelChnl | FlowArea Top Wdta | "Froude#Chi
fefs) m n 4] m wy (s (safy o
Reath-1 4218.6 100-year 8835.00 5348.50 595898 5958.98 5960,38) ©.005751 12.08 179341 38443, (X
Reagh-1 4218.6 500-year 24334.00 5548,50 5961.93 5963.93 $963.82 0.007020 16.55 441943 1150.72] 089
Reach-1 473,32 10-year 210568 5948.20 5955.06 5955.06 5935.88 6.005548 8,80 499,03 35623/ [T
Reath-1 417332 50-year 5651.00 5948.20 5836,57 595667 5957.65| ¢.005705, 140 1254.20 562.07) 078
Reath-1 417332 100-year 8O36.00 5343.20 3957.97 595737 5858 48 0.007638 13.01 1661.21 606.40 [T
Reach-1 4173.32 500-year 24334,00 5948.201 5959.63 5959,83 5961.31 0.009178 17.39] 3607.31 950.48 .88
Reagh-1 410815 10-year 2105.06 5947.10 5953.30) 595330 5953.91 0005485 8.18 604,01 42057 053
Reach-1 410515 [50ywar $851.00 5347.30/ 554,51 595446 5955.39 0.008374 14.57 1203.98] 591.09 0,60
Reach-1 4105.15 100-year 8836.00 5947,50 5355.18 5955.19 5956.16 0.609164 12,94 1641.62 700.55 0.85
{Ruach-1 4105.13 S00-year 2433400 §347.101 5858.13 5352.98 0.007034 14.25 437364 1151.33 0.79
Reach-t 4100.35 $0-year 210500 594710 £953.28 595320 5953.851 0.005288 7.95 625.99 441.90 861
freach-{ 410015 §0-year 5851.00 554710 505451 5§954.51 5855.31 8.008070) 1128 1248.17 628,61 0.78)
Reach-t 4100.15 $00:year 5836.00, 594710/ 495508 595508 5956.03, 2.009804 12.98] 1528.98 10145 0.85
each-1 4100.15 S00-year 24334.00 5947.10] 5058.13 5957.15 5958.9§ 0.006859 13,12 4465.50 $154.30 .78
Reath-1 4072 Eiidge
Reagh-1 404478 10year 2165.00 5846.00 5952.23 5952.41 0.002501 432 89136/ 435.08 043
Rezch-1 4044.76 Soyear 5851.00 5345.00 595387 5954,14 0002854 6.50 1834.80 651.2¢ 149
Reach-1 4044.76 100-yBac 8526.00 5945.00 585474 5885.07 0,002855 1.34] 244405 714.15 B4
Reach-1 404476 500-year 24334.00 5945.00 595778 5958.34 0003487 10.24 5130:02 1094.60| 059
Reach-1 403,76 10-year 210560 5946.00) 5951.62 535162 5952.25 0.004268 7.99 622,60 459.78) 877
Raagh-1 4033.75 50year 5851.00, 5846.00 535289 5952.89 5653.80) 6.00555% £1.55 127769 533,05 .95
Reach-1 40376 |100year 836,00/ 524600 5853.56 5953.56 5954.78 ©.005537 13.32] 1685.85 637,90, 102
[Reacn 4039.76 590-yest 2433400 5945.00 5955.68 5935.68 595784 0.008929 19,52 3197.02 752,44 126
Reach-t __ |3788.57 ilyear 210500 5942.30) 554744 594744 5048.08 0.003937 5.04 599.30 453,64 (X33
[Reach-1 3768.57 S0-year £851.00 5942301 5248,64 534B.64 5349.86 0.006386 13.53 127147 502,07 1,00
Reach-1 3758.57 100-year 2836.00 594230 5949.33 5948.33 5950.57 0.007357 1567 627,15 528.93 1.09
{Reach-t. . _|3788.57 Fm-vea: 2433400 5942.30 sgst:sgi 555152 595377 0,01050 2328 3028.73 706.02] 1.39
Reach-1 3328.36 $0-year 5933.70/ 594242 5942.84 0,0022201 5860 7 B8A.M4 537.42 0.56)
Reach-] 332636 50-year 5854.00) 5933.70 554348 594340 5944.45 0004425 ne0] /129705 633,59 083
Reach-1 3329.38 100-year 8638.00 £933,70 194424 5944.24 594540 0.004604 11.27] 183532 14284 087
Reseh-1 3328.36 500-year 24334,00 5833.70 5947.1¢ 5948.56 0,004164 14.38] £211.72 543.28 0.9
Rench-1 3374,36 10-year 2105.00/ 5933.70 $342.43 5341 50, 594280 0.001088 £52 759,62 552,72 £.53
Reath-1 232436 S0-year 5851.00/ $933.79| 5943.51 £943,33 5844.35 0,003923 243 149517 850.42 878
Reachr1 332436 100-year 883800 5933707 584614 $944.14 5945.28) 0.004815 11.39 1B44.87) 74357 .88
Reach-1 332436 500-year 24334.00 5933.70 594715/ 5946.48 594848 0.003945 13.99 4352.09 951.52 0.85
Reach-1 3296 Bridge
Reach- 3266.63 10-year 2195.00 593340/ 5941.66L  5840.68) 5841.51 0.002000 465/ 76954 384.70: 0.37
Reach-1 3726063 S0-yoar East.on 5933.40)] 5942.00 594204 543,34 0.010729) .24 500.14 38725 0.8
Redth-1 326663 100-year 8836,00/ 5333.40 5943.15 594315 5844.18/ 0007808 10.93 1632.36 686.38, 0.76:
Reach-1 328663 500-year 24334.00) 5933 4D 5947.03 534527 5947.66/ 0043568 10.12 4958.10 103,07 056
4
Reach-1 261,63 10-year 2105.00 5633.40 £940.07 3939.72 584152 0.013071 9.19) 229.00 240,24 038
Feach-1 3261.63 5C-year 5851.00 593340 £942.00 5942.00 534317 0.010650 10,56 924,94 400.45 0.55
Reach1..... . [3261.63 - .. . [100year . 8835.00 593340 594304 ST43.04 5944.08 0.008501 10.74 $593.33 695,57 078
Reach-1 261,63 500-yaar 24334,00 593340, 594457 5944.00 5947.02 0.0£3542 18.66 2594.12 B25.73) 123
Reach-t 2960.26 104year 2105.00 5929.00, 93510 5835.10 533646 0.022086 9.8 22498 £3.83 1.0%
Reach-1 2460.28 50-year 5851.00 5925.60 5337,35 5937.36 5938.25] 0.016118 6.50, 519.9% 483.48 0.58.
Reach-i 2960.25 100-year 8336.00 5920.001 5937.63 5937.83 5939.07 0.012444 10.27 115044 500.12) 0.88
Rezch-1 298026 500-year 2433400 5320.00) 59¢0.9% 5940141 5941.53 0016036 13.15 2807.53 B843.73 097
Reagh-1 2628.8 10-yeac 2105.00 592350/ 5931.65 5332.03 0.005788 7.78} 27056 £36.44 0.5¢
Reach-1 ___[2628.9 Soyear §651.00 5923.50 5934.21 534,565 0002880 6.68| 1956.83 846.81 0.39
Reach-1 2628.9 100-year 8838.00 5923 50 5934.18 5936.22 0.003444 7.88 2480.17 7541 .64
Raech-1 2828.9 500-year 2433400 592150 5938.77 593757/ 0.008136 11,89 4491.11 1197.44 061
Reach-1 2623.8 10-year 240500 5923.50 5931,06 5978,70 5931.99 0,005305 1.76 27424 559.24 0.56
Reach-1 2623.9 S0ear 5354.00) 592350, 5934.21 59323.48 5934.52 0002568 637 2025.35 835,67 0.38
Reaeh-1 2623.9 100-year £826,00 £922.50) 5934.78 5934.09 5935.19 0.003373 1.52 255223 652.40 0.44
Reach-1 2623.9 500-year 24334.00 592350/ $938.77 593572 5937.51 0.005588 11.28 472158 1273.70 060
Redch-1 2605 Bridge
Reach-1 2585.85 10-year 210500 592280 5929.50 §530.72 0009388 8,85 23746 403.57 0.67
Reach-1 2585.85 s5g.year 5851.00 5922.80) 5933.22] 553322 5934.03 0.005573 B.52 1424.26 880.94 0.56
Reach-{ 2585.85 100-year 5336.00 592250 5933.82 593382 5934.66) 0008327 5.80) 1958.50 514.3% [
Reach-1 2585.85 500-year, 74334.00 5522.80] 5935.41 5935.41 5936.76 0.010595 14.35 359237 1055.00 0.80
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Appendix C

Supporting Information

Subdivision Plat

Cheyenne Creek Conceptual Design, Upper Fountain Creek Watershed
Cheyenne Creek Hydrology Study, LOMR Case No. 15-08-0401P

18012 FDR Kiowa Engineering Corporation
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SOUTH NEVADA CREEKWALK FILING NO. 1

A REPLAT OF A PORTION OF LOTS 6-12, BLOCK 4, TOWN OF IVYWILD;
ALONG WITH LOT 1, BLOCK 5, TOWN OF INYWILD;

ALONG WITH A PORTION OF LOT 5, BLOCK 9, ADDITION NO. 1 TO IVYWILD
ALONG WITH A PORTION OF LOTS 1-10 OF THE AMENDED PLAT OF W.H. TERRY'S
RESUBDIMVISION OF LOTS 4 & 5, BLOCK 4, TOWN OF IVYWILD
ALONG WITH PORTIONS OF VACATED MT. WASHINGTON AVENUE, ST. ELMO COURT,
AND ADJACENT ALLEYS
ALL BEING A PORTION OF THE NEt/4 OF THE NW1/4 OF SECTION 30,
TOWNSHIP 14 SOUTH, RANGE 66 WEST OF THE &TH P.M.

CITY OF COLORADO SPRINGS, COUNTY OF EL PASO, STATE OF COLORADO
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CHEYENNE CREEK

Hydrology Report

Prepared for:
City of Colorado Springs
30 South Nevada Avenue
Colorado Springs, Colorado 80903

Prepared by:

Kiowa Engineering Corporation
1604 South 21% Street
Colorado Springs, Colorado 80904
(719) 630-7342

September 4, 2008



HEC-HMS 100-year Summary Output - w/ 8hr rainfall Cheyenne Creek
95% areal reduction factor

Hydrologic Element  Drainage Area Peak Discharge Time of Peak Volume
(sg.mi.) (cfs) (acft)
A 2.02 1,526 01Jan2000, 01:47 99
1-B 1.27 1,236 01Jan2000, 01:40 59
G 0.80 235 01Jan2000, 01:44 18
1-D 1.83 544 01Jan2000, 01:55 53
1-E 1.89 835 01Jan2000, 01:55 76
1-F 1.06 491 01Jan2000, 01:43 31
1-G 0.71 238 01Jan2000, 01:48 19
1-H 0.96 588 01Jan2000, 01:41 33
1} 0.94 261 01Jan2000, 01:56 27
2 0.97 817 01Jan2000, 01:40 40
2-L 1.56 725 01Jan2000, 01:45 50
2-M 1.71 353 01Jan2000, 01:52 36
2-N 0.60 145 01Jan2000, 01:45 12
2-0 1.24 477 01Jan2000, 01:41 29
2-P 1.68 231 01Jan2000, 01:49 25
2-R 0.92 150 01Jan2000, 01:44 14
2-S 0.75 296 01Jan2000, 01:39 17
2.7 0.84 361 01Jan2000, 01:44 25
3-A 0.65 153 01Jan2000, 01:56 16
3-B 0.54 781 01Jan2000, 01:45 43
3-C 0.34 398 01Jan2000, 01:48 25
3.D 0.89 61 01Jan2000, 02:06 10
3-E 0.47 74 01Jan2000, 02:02 9
3-F 0.35 311 01Jan2000, 01:46 19
3-G 0.02 128 01Jan2000, 01:34 3
J 3.29 2,589 01Jan2000, 01:43 158
J10 3.84 844 01Jan2000, 01:47 68
J11 9.43 2,962 01Jan2000, 01:50 222
J12 21.75 8,339 01Jan2000, 01:56 661 TN S
J12N 11.48 5,284 01Jan2000, 01:57 415
J12s 10.27 3,199 01Jan2000, 01:53 247
J13 22.64 8,373 01Jan2000, 02:01 671
J14 23.11 8,402 01Jan2000, 02:08 681 UPSIEM PRoT.SLTE
J15 0.65 153 01Jan2000, 01:56 16
J16 1.19 781 01Jan2000, 01:45 59
J19 24.99 8,952 01Jan2000, 02:13 784
J2 5.92 3,265 01Jan2000, 01:47 229
J20 25.01 8,836 01Jan2000, 02:18 787 ]
33 1.06 491 01Jan2000, 01:43 31
J4 9.58 4,748 01Jan2000, 01:52 355
J5 10.54 5,032 01Jan2000, 01:54 388
J6 0.97 817 01Jan2000, 01:40 40
J7 2.53 1,530 01Jan2000, 01:44 90
J8 4.24 1,866 01Jan2000, 01:49 126
J9 1.24 477 01Jan2000, 01:41 29
R1D 3.29 2,585 01Jan2000, 01:47 158
R1E 5.92 3,264 01Jan2000, 01:52 229
R1G 1.06 490 01Jan2000, 01:48 31
R1H 9.58 4,744 01Jan2000, 01:54 355
R1J 10.54 5,023 01Jan2000, 01:57 388
R2L 0.97 815 01Jan2000, 01:43 40
R2M 2.53 1,525 01Jan2000,01:49 . 90
R2N 424 1,863 01Jan2000, 01:51 126
R2P 1.24 476 01Jan2000, 01:47 29
R2S 3.84 843 01Jan2000, 01:50 68
R2T 9.43 2,957 01Jan2000, 01:54 222
R3B 0.65 153 01Jan2000, 02:15 16
R3C 1.19 777 01Jan2000, 01:55 59
R3D 21.75 8,314 01Jan2000, 02:01 661
R3E 22,64 8,332 01Jan2000, 02:08 671
R3F 23.11 8,349 01Jan2000, 02:13 681

R3G 24.99 8,832 01Jan2000, 02:18 784
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june 20, 2019

Mr. Jonathan Scherer

City of Colorado Springs

Water Resources Engineering

30 South Nevada Suite 401
Colorado Springs, Colorado 80903

RE:  South Nevada Creekwalk Filing No. 1, Variance Request, Colorade Springs, Colorade
(Kiowa Project No. 18012)

Dear jonathan:

The purpose of this letter is to request a variance from certain sections City of Colorado
Springs Drainage Criteria Manual (DCM), Volumes 1 and 2. Per the DCM variance requests are to be
made early on in the planning for site development. Having resubmitted the Preliminary Drainage
Report for Creekwalk North and South and addressing the City’s most current comments, it is now
appropriate to request the City’s review of the variance request associated with the drainage
infrastructure at the site, This request is specific to the South Nevada Creekwalk Filing No. 1that is
presently in the development plan stage. A vicinity map has been attached to this request.

Background: the Creekwalk North and South Concept Plan (CPC C 18-00097), is currently
under review by the City Planning Department and is close to gaining approval. As development of
the Creekwalk North is delayed at this time, only Creekwalk South is being advanced into the
development and final platting process. The South Nevada site covers approximately 7 acres. It is
proposed to redevelop the property from its current mix of residential and commercial parcels into
a single commercial parcel. Mount Washington Avenue will be vacated. The site is impacted by the
floodplain of Cheyenne Creek and some of the proposed commercial buildings will have to be
elevated to get one foot above the 100-year floodplain. Cheyenne Creek is presently confined
between concrete retaining walls for most of the reach which results in very little flood carrying
capacity. The drainageway is generally obscured from view by existing structures, overgrown
vegetation, trash and debris.

Preliminary Drainage Report (PDR): The PDR prepared in support of the Concept Plan has
been submitted for review and approval along with this variance requests. The final drainage report
for the South Nevada Creekwalk Filing No. 1 is being prepared at this time and will be submitted
pending the outcome of the variance requests. The primary features of the proposed drainage
infrastructure for which variances are being requested from the DCM are as follows:

1. Non-standard drainageway design for Cheyenne Creek.
2. Underground detention storage.

Justifications for the issuance of variance request(s) follows for each of the above measures
proposed at the site.

Non-standard drainage design for Cheyenne Creek: DCM Chapter 12. Variances from the
following section of Chapter 12 are requested:

1804 Scouth 21* Street, Colorado Springs, Colerado 808904
Ph: [718]630-7342 Fax: [718) 630-04068 www.kiowaengineering.com
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Table 12-3:

a. Froude number for 100-year >.8. The Cheyenne Creek 100-year discharge is 8,500 cubic feet
per second. Per the hydraulic analysis conducted as part of the Colorado Springs Flood
Insurance Study, the 100- year Froude number is 1.09 within the reach subject to stabilization
with the Creekwalk project. Since there is no feasible way to confine the 100-year discharge
through this reach, there is no way to alter the Froude Number from present conditions. In
fact, narrowing of the floodplain would likely increase the Froude number. The low flow as
designed does meet the requirements set forth in Table 12-3. A variance from criteria is
requested to due to the fact there is insufficient room within the site to be able to convey the
100-year discharge without implementing a hard-lined channel section. Hard lining is
inconsistent with section 1.6.1.1 that encourages preservation and/or restoration impacted
streams which is what is being proposed in the South Nevada Creekwalk project. To mitigate
for the erosive forces associated with the high Froude Number, the typical channel section as
proposed will have boulder linings for the length of the project. Boulders will range in size
from 24 to 36-inches. Rock vanes will check the invert and maintain the design slopeat 0.2
percent. The overbanks will be protected using Type L {9-inch D50), vegetated soil and
riprap. Calculations have been conducted showing that the soil/riprap and boulder linings
are of adequate size and thickness to withstand the tractive forces for a 100-year event.

{t should be pointed out the stabilization measures proposed for the South Nevada Creekwalk
site were also identified as the preferred techniques for stream restoration in the Cheyenne Creek
Restoration Plan prepared for the City in 2015. The native cobble invert and vegetated overbanks as
shown on the design plans is also consistent with the guidelines for the USACOE Nationwide Permit
NWP 27 Aquatic Habitat Restoration, Establishment and Enhancement Activities.

Underground Detention Sterage: DCM Volume 1, Chapter 3 Section 6.7, Chapter 13 Section
3.13, and DCM Volume 2, Chapter 4 Section 4.0. Variances from the following section of Chapter 13
are requested:

Section 3.1.3: This section of the DCM stipulates that underground detention is prohibited
except as may be allowed by a variance. The policy clarification on underground detention systems
dated April 12, 2017 states that underground detention is prohibifed but may be allowed on a case-
by-case basis though the variance process.

a. Various types of detention storage system were examined for the Creekwalk project. A
conventional above ground storage BMP with traditional outlet structures and forebay(s)
was found to be too large to fit within the site and allow for the drainageway to be restored,
accommodate a trail and utility corridor, and provide for adequate parking and driveways.
Parking lot storage was examined however it was found that the entire parking area would
be inundated to provide for the storage of the 100-year volume (stage 3). Parking lot
detention was also judged to represent a greater long-term maintenance burden on the
development and could present a hazard to users of the development due to icing in the cold
weather months. For these reasons a non-infiltration type underground system was found
to be economically feasible, easier to maintain over the long-term, and provide for thedesired
reduction in suspended sediments. Maintenance of the underground facility(s) will be
carried out by accessing each of the storage culverts via manholes. The manhole accesses
will allow for vacuum trucks to remove accumulated sediment and debris. Manhole access
into the flow control structure will be used to clear debris from the trash rack and/or
perforated plate. The required storage in the forebay will be accommodated by depressing
the invert of the proposed curb inlet that collects runoff from the parking areas. All routine
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and annual maintenance will be the responsibility of the Creekwalk Business Improvement
District (BID},

The project will not result in any increase in peak flows to Fountain Creek or cause any
negative impacts to the water quality of Fountain Cree over present-day conditions. An Inspection
and Maintenance Plan (IM Plan), for the proposed underground storage system(s) will be submitted
to the City of Colorado Springs Water Resources Division (WRED), for review and approval prior to
the approval of construction plans. The IM plan will outline how the underground systems are to be
maintained, including the methods, frequency and documentation of maintenance activities. The
Owner will acknowledge as part of gaining approval of the IM plan that the underground system{s)
as proposed for the project may require a greater level of operation and maintenance effort as
compared to an above ground BMP.

Please let us know if any further justifications or information is necessary to be
supplied in support of these variance requests.

Sincerely,

CC: Jim Houk, Thomas and Thomas
Danny Mientka, Creekwalk LLC

0620rnwl

RNW/raw
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GUIDELINES FOR NATIONWIDE PERMIT (NWP) 27
AQUATIC HABITAT RESTORATION,
ESTABLISHMENT, & ENHANCEMENT ACTIVITIES
IN NEW MEXICO AND TEXAS WITHIN
CORPS OF ENGINEERS ALBUQUERQUE DISTRICT

NWP 27 Background

Scope

NWP 27 includes activities in waters of the United States associated with the restoration,
enhancement, and establishment wetlands and riparian areas and the restoration and
enhancement of streams and other open waters, provided those activities result in net increases in
aquatic resource functions and services. Regional conditions may apply within Albuquerque
District boundaries in Colorado, New Mexico and Texas. A full summary of the NWP 27 terms
and conditions is available at http://www.spa.usace.army.mil/reg/nationwides-
new/nationwide%20permits.asp.

NWP 27 Checklist for Applicants

The information below is intended to clarify information specific to requests for authorization
under NWP 27. Also refer to the checklist form for information required for a compiete Pre-
Construction Notification submittal, which can be found at the Regulatory website:
Www.spa.usace.army.mil/reg.

Purpose

Clearly state the project purpose and objectives for aquatic restoration. A typical purpose
description might include induced meandering to address prior channelization, establishing or
restoring a wetland, enhancing floodplain functions, and/or enhancing riparian habitat. Ensure
that the project purpose and objectives are detailed enough to allow the reviewer to assess how
the proposed project fits the requirements of NWP 27. This permit is designed for activities
resulting in net increases in aquatic function; all impacts to waters of the United States for NWP
27 should be beneficial and not adverse, and the project purpose should state how this would be
achieved.

Existing Conditions

Describe in detail the existing conditions at the project site, as this is the baseline from which
restoration efforts will be compared. Include current conditions such as channel form and
dimensions (e.g., typical channel cross-sections and longitudinal profile data), watershed size,
floodplain condition and function, existing wetland and riparian areas, habitat types, stream
substrate, bed load and flow regime. This discussion should also include a description of known
impacts (e.g., excessive use by livestock, artificial structures or channelization, road drainage,
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etc.) that may have contributed to a degraded condition at the project site. Length of channel
prescribed for project activities and the area of potential impact within the ordinary high water
mark and/or wetland boundary should also be included. Geo-referenced photographs of existing
conditions are required to gauge level of success for restoration efforts.

Reference and Supporting Data

Discuss the approach, e.g., reference wetland or stream reach, used to guide restoration purpose
and goals. In many cases, a historical condition is the desired endpoint for restoration efforts.
Reference sites and supporting data should typically be derived from a relatively undisturbed
reach of the same waterway or desired wetland type within a short distance of the proposed
project site. In some instances, historical supporting data, including personal accounts and aerial
photos, are used for developing purpose and objectives of restoration. For stream restoration
projects, the submittal should clarify if design dimensions are based on reference reach or
calculated based on stream and watershed parameters (or a hybrid approach). In either case, the
approach should be described in enough detail for the reviewer to understand how the proposed
design was derived. Supporting data for wetland restoration projects should include, but is not
limited to, soil types, source of hydrology, current and historical photos. All background
information used to prescribe restoration efforts with definable goals at the project site should be
included.

Monitoring Plan

A Monitoring Plan shall be submitted to the Corps for review and approval prior to commencing
the authorized work, and should be included with the pre-construction notification. The
monitoring plan should include a description of parameters to be monitored in order to determine
if the project is on track to meet the project objectives and if adaptive management is needed.
The fevel of required monitoring should be commensurate with the scale of the proposed
restoration project, as well as the potential for risk to the functions and stability of the aquatic
environment. Extensive landscape manipulation or reliance on engineered structures will require
a more robust monitoring scheme (e.g., for stream restoration projects, the U.S. Forest Service
Stream Team assessment protocols or Rosgen level 2 monitoring procedures may be required)..

Monitoring Report

Monitoring reports are documents intended to provide the Corps with information to determine if
a project site is successfully meeting its objectives. An annual monitoring report shall be
provided to the Corps by November 15 of each year for not less than five years. Should
monitoring results indicate there has been a functional lift or, at a minimum, lack of impairment
due to the project, a permittee may request to be released from monitoring after the third year.

Remedial and/or adaptive management recommendations to correct deficiencies in project
outcomes will be based on information gathered during site inspections and should be included
in the monitoring reports.
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The annual monitoring report should follow the outline contained in Regulatory Guidance Letter
(RGL) 08-03, and at a minimum include the following information:

e A narrative that provides a concise overview of site conditions and functions, with
photographic documentation of the baseline conditions (first year only).

e A discussion of peak flows, with focus on spring and monsoon seasons, and the installed
structures’ response to high flows. This discussion should be cumulative from year to
year to enable the reader to obtain an overall understanding of the structures' efficacy
since installation.

¢ Photographs of not less than 3 locations adjacent to structures installed to determine both
the efficacy of the structure as well as the encouragement of riparian/wetland vegetation
growth. The same locations shall be photographed annually and displayed in the
monitoring report. Differences shall be prominently noted, both in the report text and
annotated in the photo captions. Submitted photos should be formatted to printona
standard 8 '2” x 117 piece of paper, dated, and clearly labeled with the direction from
which the photo was taken. The photo location points should also be identified on the
appropriate maps.

* Discussion of any unusual events that might have impacted or may impact the structures
or the stream or wetland in the future, such as upstream landslides, unusually large
snowpack, large-scale erosion event, drought etc.

» Dates of any recent corrective or maintenance activities conducted since the previous
report submission, and specific recommendations for any additional corrective or
remedial actions.

The original monitoring period may be extended upon a determination that performance
standards have not been met or that the project is not on track to meet them (e.g., high mortality
rate of vegetation). Monitoring requirements may also be revised or extended in cases where
adaptive management or remediation is required. At any time, should conditions warrant,
additional work to increase or repair the structures' efficacy may be required.
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Drainage Report Checklist Engineering Review Project No:
Introduction

The following outline is a compilation of criteria to be used for Final Drainage Report review. MDDP review

is very similar and can be done with the following procedures; however a certain level of detail is not

required. DBPS review is altogether different and follows formatting and content that is appropriate for that
major watershed specifically. This is decided on early in the process with senior EDRD staff and Stormwater
Engineering representatives. The following checklist is intended to be a guideline and is not an all inclusive list
of report content.

A. Cover Sheet [5//
Report type; FDR, MDDP, etc,

1.
V{ Subdivision name
/Prepared for
\4 Prepared by
vS./ Dateprepared

B. Statement Sheet
s/{- Engineer statement/signature block (see DCM 1)

4. Developer statement/ signature block (see DCM I}
#3. City Engineer signature block (see DCM 1)

C. Purpose
/1. Type of report and subdivision name

\//2. State purpose (e.g. — “identify on-site and offsite drainage patterns, storm sewer, culvert and inlet
locations, areas tributary to the site, and to safely route developed storm water 10 adequate outfalis”)

D. General Description
\/f Subdivision name, acreage and land use
v~Z. Section, township and range (“west of 6% principal meridian”)

f City, County and Stafe
4. Bounded by what developments on all sides {plat names}
5. Number of lots to be platted
. Is the site in the Streamside Zone, and if so, describe all pertinent issues and compliance

Page 1 Subdivision Policy Manual
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V/{ Soils Conditions

1.. Any pertinent soil discussion
2, Source of soils data (typically NRCS)
3. Hydrologic group (A,B,C or D) used for calculations in this report

WATER RESOURCES ENGINEERING

F. Drainage Criteria

Hydrologic and hydraulic criteria referencing Colorado Springs Drainage Criteria ManualVolume
1(DCM 1)

\é Hydrologic and hydraulic referencing other criteria such as Urban Drainage Criteria Manual by the Urban
Drainage and Flood Control District (UDFCD) of the Denver Metro area

\//3. Hydrologic and hygraulic criteria per Colorado Department of Transportation (CDOT), usually used for
Type “R”, “C" and{"D™types which vary from the Colorado Springs products

$#4. Criteria used other than City of Colorado Springs needs to be definitively justified in the narrative

Hydrologic methodology must be listed (e.g.— Rational method < 100 acres, NRCS Method > 100 acres,
etc.}aswell asforwhatstorm recurrenceintervals

éc Hydraulic grade line calculation criteria must also be listed (e.g. — Standard method, HEC 22 Energy
method,etc]  Fo BE WHCIDED Lottt PERM. BrTP Vepef + Wawg

instinﬁ Drainage Conditions
#1. List major watershed {e.g. — Sand Creek Basin}
\/2'/ List any site improvements (e.g. — grading, swales, utilities, storm drains, etc.)
. Reference to the existing conditions map 6{.\,«&0'\*\’ !
. Note vegetation type currently on site
\/K General drainage pattern {cardinal direction references) with general slope %'s noted tJotrn “Fﬂ"

?e.c-
. General drainage information to preface detailed descriptions of certain site attributesiistedabove
{e.g.—swale thatruns parallel and adjacent to Maple Street from a 30" RCP...)

7. Specific drainage patterns and hydraulic routing
pk Some consultants may route their flows by basin as opposed to design point
. Basin name, acreage and flow (5 yr and 100 yr min.)
. Runoff source {e.g. — “rear of lots 3 and 4"} and type {sheet flow or concentrated)

M o Routing to design points specified and labeled on map

. Routing of runoff into structures {size, type, condition and material), amount intercepted and flow by

{if any)

. Pif-site drainage conditions affecting the site

Qﬁ{giscussion of prior studies affecting the site

H. Proposed Drainage Conditions

?eference to the proposed conditions map
. G

eneral drainage information to preface detailed descriptions of certain site attributes listed above
.g.—swale that runs parallel and adjacentto Maple Street froma 30”RCP...)

¢ Specific drainage patterns and hydraulic routing
a. Basin name, acreage and flow {5 yr and 100 yr min.}
b. Runoff source (e.g. — “rear of lots 3 and 4”) and type {sheet flow or concentrated)

Page 2 Subdivision Policy Manual
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p% Routing to design points specified and labeled on map
p i Street capacities {major and minor storm) with street classification noted

Routing of runoff into structures (size, type, condition and material), amount intercepted and flow by
(ifany)

p@‘ Emergency overflow routing  detd Mtﬂk: - o, '1‘-*'\‘3'915 4:'(¢»Q 'Pur" leo
L,Bﬁ([)iscussion of hydraulic calculations including hydraulic grade line computations.«T e 4se woprostdierd

On-site detention requi s discussion  wit eren t
\}/mfcmations quirements  discussion h reference to ws{ BT Wa_;{— -+
lens
\ﬁf/Discussion regarding compliance or variance with other drainage ?

/tudaes
%orntenance of facilities proposed

D:scussaon on Four Step Process

i. ater Qualit
Statement required specifying criteria used {DCM Volume 2 or other). if other, then definitive reasoning
is required to justify its use

\,/What type of facility is proposed waler, JW&Q-
Basins contributing to the facility and total acreage (check acreage against total site to verifythey are

treatingtheentiresite)

Percent impervious listed {(composite for site to be included in the calculations which should be
referencedinthe appendix}

\-5/ Sized facility information (e.g. — “minimum bottom area of 1450 sf and a minimum volume of
0.25 acre-ft”) reAfaicn Plow 4 N&:M s wratdel .
Emergency spillway information {e.g. — “20’ broall crested weir which outfalls into the street”)

/ Reference to the design calculations in the appendix

J. Erosion Control Plan

‘_)k Per DCM Vel. | criteria, an Erosion Control Planis required to be included with the drainage analysis,
however it maybe submitted separately as a stand alone constructiondrawing

Qk If the plan is included, it will need to be in the appendix and a cost estimate in the report text

K. Floodplain Statement

Typicglly stated as either the following or a variation thereof:
“No portion of the site is located within a 100 year floodplain as determined by the Flood Insurance Rate
Map (FIRM) number #HHl ##i## effective date, March 17, 1997 (see appendix)”

\,{ If the site is within a floodplain, then the statement must state so

% if the development will change the floodplain, then a CLOMR or LOMR may be needed and should
be discussedinthenarrative

L. Prainage and Bridge Fees

List major watershed

‘ﬂ)?&( List the currentyear and the fees associated (fees updated every year by EDRD and approved by City

Page 3 Subdivision Policy Manual
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Council)
p@’ The fees are derived from the unit price ($/acre} established in the DBPS and the total site platted
acreage

W Some basins have special additional fees associated with them, a review of the basin summary sheet
EDRD compiles is appropriate priorto acceptance of the values

p ﬁ/ Fees are due prior to plat recordation and must be stated as such in the report text, typically after the
estimate table

M. ;gnstruction Cost Opinion
., Cost opinions are required for private and public facilities

. A clear distinction needs to be made with regards to what is private and what is public

&fclear[y define what is reimMable and what is not. Reimbursement is limited to facilities and cost
{imitations per the D.B.P.S.

\ﬁ/ The table shouid include a description, quantity, unit price and cost as well as an engineering
contingency that should not excead 10% (per City criteria for drainage reimbursements} and of course a

grand total
. Unit prices should be reviewed for general acceptance only {i.e. — they should be reascnable)

N. Summar
S /. Subdivision name [name of development (e.g. - Shops at the Balipark) if applicable]

\/{ Statement that site runoff and storm drain and appurtenances will not adversely affect the downstream
and surroundingdevelopments

Statement that this report and findings is in general conformance with the MDDP or Preliminary
Drainage Reportor other pertinent studies

Page 4 Subdivision Policy Manual
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Appendices

E‘J/Vicinity Manp
1., Show surrounding streets and a [abel for the site, should show adjacent streets and a few major

\[ roadways
. Site delineated with border shown or border and hatch
North arrow and scale reference

P. Soils Map
1. NRCS {or other) map copy or print with soil types {(numbered) labeled

/2. Site delineated with border shown or border and hatch
/3./ Nerth arrow and scaije reference

Q. FEMA Floodplain Map
A% FIRM map copy or print out {maps can be made on the FEMA web site}
/Q. Site delineated with border shown or border and hatch
3. North arrow and scale reference
v/‘i- FEMA Map number on exhibit, and preferably includes map effective date

R. Hydrologic Calculations
7 Composite runoff coefficients (if applicable)

V2~ Basin Runoff Summary (individual basins)

a. Needs to show time of concentration calculations {Tc¢) for overland and street/channel flow

b. Intensity values (I} for the applicable design storms {5yr and 100yr minimum}

. Discharge (Q) values for the applicable design storms (5yr and 100yr minimum}

\/!t/Surface Routing Summary

a. Design point references
Contributing basins and/or design points
“CA” equivalents
Maximum Tc
Intensity values
Discharge values
Structure sizes (e.g. — 10’ D-10-R sump inlet) or route into feature (e.g. — pond or ditch}

m P 0o

S. Hydraulic Calculations

Pipe Routing Summary has same data as Surface Routing Summary except structure would be pipe or
featureaslistedabove

\f. Headwater Depth calc sheets or program printouts (if applicable}
Qﬁc Hydraulic Grade Line (HGL) calculations w “To be Trw'Urr-L \,);ﬂ\ Y(Imm‘l’ f’ﬂ
. Inlet structure calculations with design point references ?\5“} end .rCeg
9& Channel/ditch/swale calculations

Page 5 Subdivision Policy Manual
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}}Ei( Pipe calculations, at a minimum using “Manning’s” formula for open channel flow
% Street capacity calculations

T. Water Quality Calculations
\A. % impervious calculations (composite) for site
. DCM Volume 2 spreadsheet copy or printouts
3. IRF Spreadsheet from UD_BMP

pH— Detention Pond Calculations (if applicable) ~ T, ®& Tooibel "“ﬁfﬂk—-—é PUP
1. Outlet structure input data (orifice, weir, grate, elevation, pipes, etc.) d 6531\-- / " b;l__
2. Pond geometry data (contour elevations and areas) 7 ?

3. Output data (staged flow discharges (i.e. — release rates), water surface elevations for staged discharges,
exit flow velocities, storage volumes , etc)

V. Drainage Maps
" Existing Condition
v./ Property boundary with label or legend item
. Streets with labels
Curb and gutter with type noted
vd.’ Buildings, parking and landscape areas with labels
. Existing contours
V-/ Lot labels C‘yroui&c-t v “-':-’L 4\"0 HIPN P(a—"( >
\/{ Storm pipe and structures labeled with size, material and type (and condition if
applicable)

b}k Ditches/swales/channels with labels and grades (and cross section identifier if applicable)
P ?t Design pointidentifier
:((/ Basin boundaries with label or legend item

. Adjacent development plat name labels
¢ Flow arrows

% Basin summary table

W Jo. Design point summary sdo BESLGL POt l..n-'['

XY E Drainage easements or tracts with labels TR A& T A“ éq—ouA

va: 100 yr floodplain (if applicable) with label or legend reference

/ Discharge values at key locations (typically site inflow and outflow locations minimum)

‘_»( Off-site basins with labels

2./ Proposed Conditions (same as for existing conditions with the exception of proposed facilities to include
site structures (e.g.—buildings, parking lot, ponds, etc.), storm system and proposed contours

Basin identifiers

riading and Erosion Control Plan in map pocket (if applicable, see above for more information)
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Preliminary Design Plans

Cheyenne Creek Stabilization Design

18012 FRIR Kiowa Engineering Carporation
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CLASSIFICATION AND GRADATION OF RIPRAP

% SMALLER THAN

INTERWEDWTE ROCK

Lling

RIPRAP GIVEN SIZE BY
DESIGNATION WEIGHT DIMENSION (INCHES)  {INCHES)
TYPE VL 79-100 12
50-70 k]
35-50 5 &
2-10 2z
TYPE L 70~100 15
50-70 1z
35-50 Y gus
2—10 3
TYPE M 70-100 23
5070 18
35-50 12 P
2-10 4
T™PE H 100 21
50-70 24
35-50 18 I:]
2~10 [
TYPE VH 100 47
507G 33
3550 24 24
2-10 9

* dS0=MEAN PARTICLE SIZE (INTERMEDIATE DIMENSION) 8Y WEIGHT.
= MW, | AND M RIPRAP WITH 35% TOPSOIL (BY VOLUME) AND BURY

WiTH 4-6 INCHES OF TOPSOH, ALL VIBRATION COMPACTED & REVEGETATE.

{TABLE MD-7: CLASSIFICATION AND GRADATION OF ORDINARY RIPRAP,
UDFCD, DRAINAGE CRITERIA MANUAL, VOL 1)

STRUCTURAL CONCRETE NOTES:
ALL CONSTRUCTION INVOLVING THE PLACEMENT OF STRUCTURAL CONCRETE SHALL BE COMPLETED ACCORDANCE W
SECTION 800 OF THE CITY OF COLORADD SPRINGS ENGINEERING DIVISION STANDARD SPECIFICATIONS, AND A%
gg%%hlcﬁargg% ‘?gngzs COLORADO DEPARTMENT DF TRANSPORTATION STANDARD SPECIFICATIONS FOR ROADWAY AND

i

STEEL REINFORCING SHALL BE GRADE &0 FOR ALL RE}NFORCING STEEL GREATER THAW f4. A TABLE SPECIFYING
MINIMUM SPLICE LENGTHS HAS BEEN PROVIDED ON THE STRUCTURAL DETAL SHEETS.
EPI{.JXI-‘{‘EICGORTED G SHALL RAVE A 2-INCH MiNIMUM COVER UMLESS QTHERWSE SPFECIFIED. ALL REINFORCED STEEL TO 8E

CAST-IN-PLACE CONCRETE SHALL HAVE A MINIMUM COMPRESSIVE STRENGTH ch OF 4,000 PSI AT 28 DAYS. ALL
CONCREIE PLACED AGAINST SOIL SHALL 8E TYPE I! OR TYPE V PORTLAND CEMENT, ALL EXPOSED

CORNERS SHALL BE FORMED WiTH A 3/4° CHAMFER UNLESS OTHERVASE SPECIFIED.

EXPANSHIN JONT MATERIAL SHALL MEET AASHTO SPECFICATION M—-213

BACKFILL AGAINST STRUC?'UF?E'S SHALL NOT COMMENCE UNTBL Att SUPPORTING DIAPHRAGMS ARE IN PLACE AND
CONCRETE HAS OBTAINED ITS FULL SEVEN DAY STRENGTH. BACKFRL SHALL BE PLACED

EQUALLY ON EACH SIDE OF RETAINING WALL STRUCTURES AND CUTOFF WALLS UNTIL THE FINAL GRADE IS REACHED.

FOOTING EXCAVATIDNS SHALL BE EXAMINED BY THE GEOTECHNICAL INGINEER WITH & 24—HOUR MINIMUM NOTIFICATION

FOR SCIL AND/OR CONCRETE TESTING. PLACEMENT OF CONCRETE (N TH

ABSENCE OF TESTING SHALL BE COMPLETED AT THE SOLE RISK QF THE CONTRACTOR.
ABBREVIATIONS

£C —— EPOXY CDATED QF. OUTSIDE FACE E£F. —— EACH FACE

EW —— EACH S SIDE FACE N.F. —— NEAR FACE

NE
10.C, ~w TOP 017 CONCRE E B.0.C. —— BOTICM OF CONCRETE
CONT, -~ CONTINUQUS

PRIQR TO THE PLACEMENT QF CONCRETE THE SOIL SHALL BE SCARIFIED TO A MINIMUM DEPTH OF &-INCHES. THE
MOISTURE CONTENT SHALL BE ADJISTED TO WATHIN PLUS OR MINUS 2 PERCENT

(OF THE QP‘HMUM) MOISTURE CONTENT ANDC RECOMPACTED 7O AT LEAST 93 PERCENT RELATIVE COMPACTICN
AASHTO-T-180).

GEOTECHNICAL REPORT TITLED ™ ~ BY ENTECH

CLASSIFICATION OF BOULDERS

NOMINAL SITE AND RANGE iN
SMALLEST DIMENSION OF
INDIVIDUAL ROCK BOLLDERS

MAXIMUK RATIG OF
LARGEST 70 SKALLEST

cu%osl!’honiﬂmn (INCHES) m%‘)ﬁn&
824 24 {22-28) 2.00 [48"-52" Max.]
B3O 30 {28-32] 2.00 [S6™-64" MAX.}
836 36 [34-38] 1.75 {60"-57" MAX.)
8942 4% [40-44] 1.65 {BE™-73" MAX.)
B48 48 [45-51+] 1.50 {68"-77" mad.]

(ABLE M[¥~B: CLASSIFICATION OF BOULDERS. LDFCD, DRAINAGE CRHERIA
MANGAL, VOL. 1}

SUMMARY OF APPROXIMATE QUANTITIES

PROJECT TOTALS
CONTRACT
HEM ND. CONTRACT 17EM UNIT PLAN AS CONST.
1 MOBILIZATION LS 1
2 CONSTRUCTION STAKING LS 1
3 TRAFFIC CONTROL s 1
4
SO, RIERAP.

THE SOIL MATERIAL SHALL BE NATIVE OR TOPSOIL AND MIXED WITH SIXTY FIVE PERCENT (65%) RIPRAP
AND THIRTY FIVE PERCENT {35%) SOIL BY VOLUME.

SOIL RIPRAP SHALL CONSIST OF A UNIFORM MIXTURE CF SOl AND RIPRAP WATHOUT vOIDS.

LONTRACTOR SHALL COOPERATE WiTH ENGINEER IN OBTAINING AND PROVIDING SAMPLES OF ALL
SPECIFIED MATERIALS,

{S:(OJEI'EACTOR SHALL SUBMIT CERTFIED LABORATORY TEST CERTFICAYES FOR ALL ITEMS REGQUIRED FOR

RIPRAP USED SHALL BE THE TYPE DESIGNATED ON THE DRAWINGS AND SHALL CONFORM TQ TABLE
SHOWN TO THE RIGHT.

THE RIPRAP DESIGNATION AND TCOTAL THICKNESS OF RIPRAP SHALL BE AS SHOWN ON THE DRAWINGS.
BI;EHN_':&\X&)‘»!FLE&;TGNE SIZE SHALL MOY LARGER THAN THE FTHICKNESS

ggl{l%R EV;:DTH NOR THICKNESS OF A SINGLE STONE OF RIPRAP SHALL BE LESS THAN ONE-THIRD (k)

THE SPECIFIC GRAVITY OF THE RIPRAP SHALL BE TWQ AND ONE~HALF (2.5} OR GREATER,

g&?{sll::UMOSENSITY FOR ACCERTABLE RIPRAP SHALL BE ONE HUNDRED AND SIXTY FIVE (165) POUNDS PER

RIPRAE SPECIEIC GRAVITY SHALL BE ACCORDING TO THE BULK-SATURATED, SURFACE-DRY BASIS, N
ACCORDANCE WITH AASHTO TBS.

THE RIPRAP SHMALL MAVE A PERCENTAGE LOSS OF NCT MORE THAN FORTY PERCENT {40%) AFTER FIVE
P\"I"UT?:{DF;EA%%O\} gEVOLUTIONS WHEN TESTED IN ACCORDANCE

THE RIPRAP SHALL HAVE A PERCENTAGE L0S5 OF NOT MCRE THAN TEN (I0%) AFTER FivE (5} CYCLES
WHEN TESTED IM ACCORDANCE WITH AASHTO T104 FOR LERGE
ROCK USING SOOIUM SULFATE.

THE RIPRAP SHALL HAVE A PERCENTAGE LOSS CF NOT MORE THAN TEN PERCENT (10%} AFTER TWELVE
32} CYCLES OF FREEZING AND THAWING WHEN TESTEC iN ACCORDANCE WTH AASHIO 1103 FOR LEDGE
CLK, FROCEDURE A. ROCK SHaLL BE FREZE FROM CALCITE INTRUSIONS.

RUBBLE FOR LSE AS SO /RIPRAP SHALL HBE GRADED YO MEET THE EQUIVALENT ROCK RIPRAP
GRADATIGN.  RUBHLE PROPOSED FOR USE N PLACE OF ROCK RIPRAF SHALL 8E STOCKPILED FOR
OBSERVATION BY THE ENGINEER PRICR TO THE COMMENCEMENT OF THE WORK

GRADA“DN

EACH LOAD OF RIPRAP SHALL BE REASONABLY  WELL GRADED FROM THE SMAILESY TO THE
LARGEST SIZE SPECIFIED,

STONES SMALLER TMAN THE TWD TO TEN PERCENT (2%-10%) SIZE WALL NOT BE PERMITTED IN AN
AMOUNT EXCEEDING TEH PERCENT &0%& BY WEIGHT OF EACH LOAD.
€. COn ADATION SH 8Y VISUAL NSPECTION. HOWEVER IN THE EVENRT THE ENCGINEER
?E&E&ggﬁoss ?gi ﬂ?PRAP T0 BE UNACCEPTABLE, THE ENGINEER BRALL PICK TWC (2) RANDOM

BE UUMPEQ AND CHECKED FOR GRADATION.

CHANICAL EQUIPMENT ARD LABCR NEEDED TO ASSIST iN CHECKING GRADATION SHALL BE

PROWDEQ Y THE'. CONTRACTOR AT NG ADDINONAL COST.

BROKEM ASPHALT PAVEMENT SHALL NOT BE ACCEPTABLE FOR USE IN THE WORK,

ggﬁ%?fgs RIPRAP (RIVER ROCK) 1S NOT ACCEPTABLE. UNLESS SPECIFICALLY DESIGMATED ON THE
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INTERNATIONAL BUILDING CODE (IBC-2612) SUGGESTED DESIGN SPECIFICATIONS
FOR PUBLIC ACCESS APPLICATIONS

. Guordreils ond Hondroils shoil be the product of o compony normally engeged in the
manufocture of pipe roifing. Raoiling shall be shop ossembled in lengths not o axceed
24 feet for Fiedd erechion.

d

A0.0 STA G+64
45.0 STA9+81

TYPE L SOIRPRAP

. ey A
. — o
S O

The handroit shoil be mode of pipes joined together with component fitlings, Somples of
oll components, boses, {oe plote and pipe sholl be submitted for opprovol ol the requesl
of the engineer. Components thot ore pop-riveled or glued ol lhe joints wif nol be
aeceploble. All components must be icolly fostened with stoinless stesl hordwore.
Hurdreil and componenis shall be TUFRAR, as menufaclured by Thompson Fabricaling,
ILE {Rirminghom, Afabama} er an opproved sgual.

,’ 24" RCP CL 11} ’ Roifings sholt be 1 1/2" Scheduls/d—ﬂ SIEEL pipe.
. ASTM-B-271, Posts sholt be 1 1727 Schedule 40 aluminum pipe.
BOULDER — Tore I"&‘i;g“‘ Past spating shell be @ moximum of 0"

LINING Ermrs 310STA Gl L 150"
o FE06TAG+81 450 " . Guordrgils ond Handroits sholl be designad 1o withstand o 200 b concenlroled lood applied
#4 HOOPS EF T - . in gy dirostion ond ol ony pownl on the lop rall. Guerdrails ond Hondroils shall olso be

5 designed to wilhslond o uniform load of 50 1h/!t opplie¢ horizontelly Lo the top rall. Uniform
ioods are not to be opphed simultoseously with the concentrpled loads.

i fl

[ casTiron
AP GATE

a.o- R
|
[ castIron

; z‘L’“I GATE

TOC:
TOCH
X X
0.0 40,0

247 @ CAST IRON
FLAPGATE

]

h
l\

e

1603

o

. Pickels and intermediole rolings shall be provided such thal o 4-inch diomeler sphere
connol puss lhrough ery opening up to o height of 34 inches. From o height of 34
il inches ta 42 inches obave the udjocent walking surfoce, o sphere 4-3/8 inches mox in diometer
shall rot poss, The Lhonguior opedings formed by the riser, fread ond bottom roil ot the
open side of o slairwoy shioll be of o size such thot o sphere of § inchas in diometer
connot poss lhrough the opening.

187 THICK .
NATIVE COBBLE .

\\1

x
#3 @ 127 0C, EF. By

{ 74* RCP CLHI

{ 24" RCPCLIN

X

fez4,000psin—" {1 | 40.05TA G+64
e 5.0 STA G482

b

e

o

- Pickels ond intermedicte rolings sholl be designed to withstond o horizentslly opplied
normal Joed of 50 b on on ores not le exceed one squure ool including openings ond

STORM SEWER OUTFALL STA 6+64 SECTION A-A STORM SEWER QUTFALL STA 9481 space between rails.
1

0 peeT) ey
1"=2 =Z 1= . The manufoclurer sholl submit coleulotions for opprovel ot the request of the fngineer,
Testing of bose coslings or bose extrusions by on independent tob or monulociurer's fob
{il manufocturer’s lob ‘'meets the requiremenls of the Alurvinum Assecicbion) will be on
occeptoble substitute for cafculolions. Colculotions will be required for epproval of
ali other design ospects.

~t

-

. Posts sholl not inferrupt the confinsobon of the lop rod ot any paint olony the roiieg,
including corners ond end lerminalions (OSHA 1930.23). The top surfoce of the lap
rolling sholl be smooth and shali not be interrupled by projected fittings.

DESICN

The mig~rail ot o corner refurn shelf be able lo withstand o 200 b jood without

Su)l 2% tooseming. The monulecturer is o determine this dimension for lheir system and provide

physical loborotary tesls to conliem complianca.

o

10. Concrete onchors shall be sloinless sleef type 303 or 304 wedge anchors ond shalf be
furnished by the hondroif maraioclurer. The onchor design shall include the opprapriole
reduction foctors for spating and edge distonces in occordonce with the mooufocturer's
published deta.

T PROPERTY
]
|

YARIES
1T=20

11. Joe plole sholl conform to OSHA stondords. Toe plote sholl be o minimum of 47 high
ond shell be be on extrusion that cotloches fo the posts with clomps thal will cllow for
exponsion ond contraction between posts. Toe plates sholl be set 1,/4° cbove the wolking
surfoce. Toe plates sholl be provided on hondreils s required by OSHA ond/or os shown
on drowings. Toe plates shall be shipped lopse in stock lengths for Ffield insiollotion.

N

. Openings in the solfing sholl be quarded by o self-closing gote {OSHA 1310.23). Sofety
chains shoil not be used unless specifically shown on the drowings.

$3, HANDRANL FINISH SHALL BE ONE COAT METAL PRIMER
AND WD COATS SHERWIN WILLIAMES "BRIDGE GREEN" COLOR,
ACROLGN 258 HG ACRYLIC POLYURETHANE. SENS~GLORS.
COLOR SHALL BE VERINIED By THE ENCWEER.
BRIDCE CREEN CAISTOM MAMUAL MATCH
44 14 [} 2 __B&

TYPICAL CHANNEL SECTION
30 1H~LAMP HLACK

NTS PG-PHTH GREEN
T -WHITE
YO-YOLLOW OX
PO -PHTH 5o
4 CALLON KIT ULTRADEEP
BBSTO0654 840335618

48 -
50 -

[NES-1

DRI

Vg 60 N [ . 24 TE-1 CORMER ELL
— UAY, SPACHIC SEE EXPANSION JONT WOIE 9 "
Ry BETWEEN POSTS / SPUCE DETAL

e T T ) . T

EXD OF VANE

NMIES

CREST ELEV,
F
DDLE
REST
LEY,

o e } .

TYPE VL COBBLE
INVERT FLoW 30 [RROMETER

Tio BASE LG pF-12 1
wfi2} 5/2% x 51/
G5 HLR XWHBOLT
DPASON ANHORS

{47 W EMEEDMENT)

HOIE §

101.0({BG)

IRVERT,

END CREST
VG0

SIEEL TUBE 7/8" Q.
WTH 055" WAL
FOR PICRETS

i3, YTION
P A TYPICAL TOP MOUNT CONMECTION -

UHDER ROCK CROSS PICKET TO RAH, CONNECTION TO CONCRETE WALL e CORNER RETURY
PROFILE VANES B o o — Rutilila g g
——— POST SPAONG = 5-9° COMECTON DETARS

\ SOIL/TYPEVL PLAN TYPE I HANDRAIL
OBBLE Mix - TYPICAL TYPE | HANDRAIL
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TYPICAL ROCK CROSS VANE
NTS

PROJECT: CHEYENNE CREEK at
SOUTH NEVADA CREEKWALK FILING #1

Computer File Information STATEMENT: SCALE: FOR-FULL_SIE (22034 SHECT) Index of‘ Revisions

Latorly
119 £

Creation Dole: d Description Dole
Al o THE CITY OF COLORADO SPRINGS
Lost Yodlicolion Date: By RECOGNIZES THE DESIGNER ENGINEER

DETAILS

Fie Polh; AS HAVING RESPONSIBILTY FOR THE
DESICN, THE CITY HAS LIMITED 7S

Shaet Sobsat Cost: 8/19 DRAINAGE BASIN: _ CHEYENNE CREEK

Sheet Mode) Yo SCOPE OF REVIEW ACCORDINGLY,

Ho.
]
2 Sleoclure: Desigrers 6/1%
3
4

Subsel Sheets: Chacker: 6/19 JOB NO___ 38012 SHEET. 5. OF 15

Wicrostotion Ver,




. 24-36" GROUTED
BOUDERS, SEE DETALL
THISSHEET. .

REMOVE EXISTING CiP
& BLDCK RETAINING
WALLS -

" EXISTING
TO REMAI

EXISTING WALL
TO REMAIN

TOW 500

=

NEW CEP RETAININ
LL
8!
. 1) TOW 50.50 D
oou g
1

QUTLET STRUCTURE PLAN & BETAILS
SCALE: 1710

PLACE BOULDERS AS MCHTLY AS POSSIBLE IN A
STEPPED MANNER, WMTH THE REQURED BOULDER
HEIGHF VERTICAL ANO WOIDS FOR GROUTING

TOP OF ROCK LATER SHOWN 04 PROFHE MIIVIZED

AND SECTIONS, BOULDERS SHALL BE
STEPPEC 1O ACHIEVE SLOPE NOTED ON
SLANS,

¢ J7 W gerone crouTING, CLEAN ALL
BIRT AND WATERIALS FROM
ROCK THAT COULD PREVENT
THE GROUT FROM BONDING TO
8

OCK.
PLACE GROUT IN A MAKNER THAT FRAS ALL
VDS TO THE SPECINED GROUT THICKNESS
PREPARE SUAGRADE FER THE SPECS.
BOULDERS SHALL BE PLACED ON FLAT
SUBGRADE.

BOULDER:
REMAIN CLEAN AND
FREE OF GROUT
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NTS
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GRADING NOTES:

1. ALl FARTHWORK AND ERQSION CONIROL REQUIRED OF THIS CONSTRUGTION SHALL BE COMPLETED IN ACCORDANCE WITH ALt

APPUICABLE SECTIONS OF THE PROJECT SPECIFICATIONS AND THE CITY STANDARDS.

REFER T0 THE PERMANENT BMP CONSTRUCTION PLANS FOR CESIGH OF THE DETENTION SASIN.

A GEOTECHNICAL EVALUATION REPORE WAS PREPARED FOR THE SUBIECT SHE. THE RECCMMENDATIONS INCLUDED N THE REPORT

SHOULD BF FOLLOWED DURING CONSTRUCTION UNLESS OYHERWISE NOTED. REFER T THE REFORT FOR SOHL SOAING LOGS.

FOLLOWING 15 INFORMATION FROM THE REPORT, THE CONTRACTOR SHALL REFER TO THE REPORT FOR RECUIREMENTS.

3.1, REFER TO GEQTECHNICAL ENGINEERING STUOY FOR COMPACTION REGUIREMENTS.

3.2, REFER TO THE GEOTECHMICAL REPORT AND STRUCTURAL DRAWINGS FOR COMPACTION ANO EARTHWORK REQUIREMENTS FOR
THE BUILGING PADS AMD ADJACENT AREAS

3.3 AS PRESENTED ON BORINGS LOGS, SURFACE SOLS T0 DEPTHS OF 7 TO 13 FEET CONSST OF VARMBLE SAND, ST AND
CLAY FILL, MATERMAL OF LOW TO HIGH PLASTICNTY.

34, STRIP AND REMOVE EXISTING VEGETATION, ORGANIC TOPSOWLS, FILL AND INCLUDED DEBRIS, FROM THE BUILOING AREAS.
YHE BUALDING AREA 15 DEFINED AS THAT AREA WITHIN THE BURLDING FOOTPRMT PLUS A DISTANCE BEYOND THE
PERIMETER OF THE FOOTERINT EQUAL TO 5 FEET QR THE DEPTR OF ALL REMOVED, WHICHEVER 1S {REATER, N IHE
BULLNG AREAS, REMOVE THE EXISTING il SOLS 1O YHER COMPLETE EXTENT. REFER TQ CEOTECHNICAL REPORE

& Flti, SHOULD BE PLACED AND COMPACIED IN HORIZONTAL LIFTS, USING EQUIPMENT AND PROCEDURES THAT WIL. PRODUCE
KECOMMERDED MCISTURE CONTENTS ARD DENSITIES THROUGHOUT YHE UFT, THE PLACEMENT AND COMPACTION OF FIL AND
BACKFKI, SHOULD BE OBSERVED #r A REPRESENTATVE OF THE GEOTECHMICAL ENGINEER.

4.1, FILL MATERIAL SHOULD BE PLACED IN WAXIMUM B-INCH LOOSE LWTS, UNLESS QTHERWISE NOTED.

4.2, FILL SHOULD BE COMPACTED TO 95% OF THE MATERWLS STANDARD PROCTOR WAXIMUM DRY aENsm (ASTH DE9B} AND
T0 -2 10 +3% OF THE OPTIMUM MOISTURE COMIENT FOR IWMPORTED SOUS, UNLESS OTHERWISE NO

43, FiL BELOW BULING PAD, BELOW FIVE FEEY SHOULD BE COMPACTED TO 100 OF THE MATERIMS smmmn PROCTOR
MAXSIUM DAY DENSHTY (ASTM DE3S}

44, ON-SUE SOILS SHOULL BE SEARIFIED 30 A DEPTH OF KO LESS THAN 12 INCHES BELOW PLANNED GRADE, MOISTURE
CONDITIONED AND RE-COMPACTED N ACCORDANCE WITH THE GEQTECHNICAL REQUAREMENTS.

5. ALL SONS USED FOR FILL AND BACKPYL MUST BE APPROVED BY THE GEOFECHNICAL ENGINEER PRIOR TO INSTALLATION. THE
GEGTECHNICAL ENGINEER SHALL OBSERVE AND TEST THE FILL COMPACTION, APPROVE THE FILL MATERIALS AND COMMENT, aS
NEEDED, ON THE WETHOD OF PLACING AND COMPACTION, IN WRING, 1O THE OWNER'S REPRESENTATIE. THE CONTRACTOR SHALL
Bf RESPONSIBLE TO MOTIFY THE GEOTECHMICAL ENGIEER WHEN TESIS ARE TO BE MADE.

872, THE GEOTECHNICA, ENGINEER SHALL APPROVE ALL FOUNDATION EXCAVATIONS AND GNVE WRTTEN APPROVAL OF THE
COMPLETED FOUNDATONS TO THE ARCHITECT (1) WHEN EXCAVATIONS ARE FIRST OPEN AND {2) JUST PRIOR TO PLACING
OF CONCRETE TO TEST AND CONTROL THE FILL COMPACTION, APPROVE THE MATERIALS, OBSERVE ARD GVE WRITTEN
APPROVAL TO THE ARCHIECT THAT ALL BEARWING SURFACES HAVE BEEN INSPECIED AND FliL REQUIREMENTS HAVE BEEN

o

MET.
53  OQUALTY CONTROL BY AN INDEPENDENT TESTING AGENCY AND CEDTECHNICAL ENGINEER SHALL N NO waY REUEVE THE
CONTRACTOR OF THE RESPONSIBIITY FOR PERFORMING ALL WORK IN ACCORDANCE WiTH THE CONTRACT REQUIREMENTS.

6. RUBBISH ANO DEBRIS INCLUDING TMBER, CONCRETE RUBBLE, TREES, BRUSH AND ASPHALT SHALL HOT BE BACKFILLED ADJACENT
I0 ANY OF THE SIRUCTURES QR BE SN THE PLACEMENT OF ANY UNCLASSIFIED FILL, THE CONTRACTOR SHALL 8 RESPONSIBLE
FOR THE REMOVAL AND HAULING OF SUCH WATERIALS 70 A SUITABLE SPOIL AREA

7. EXSDNG YNLINES: THE LOCATIONS OF EXISTING UTIITIES ARE SASED UPON THE BEST AVAILABLE INFORMATION, ARE SHOWN IN

AN APPROOMATE WAY ONLY AND HAVE NOT BEEW INDEPENDENTLY VERIIED BY THE OWNER OR ITS REPRESENTATIVE, THE

CONTRACTOR 1S RESPONSIBLE FOR FIELD LOCATION AND VERIFICATION OF THE LOCATION OF AL EXISTING UTILINES PRIDR 1D

SEGINNING WORK. IF 1T APPEARS THERE COULD 8 A CONFUCT WITH ANY UTILITIES, WHETHER SNDICATEQ ON THE PLANS OR NOT,

THE CONTRACTDR 1S 0 NOTEY THE ENGIREER AND OWNER IMMEDIATELY. THE CONTRACTOR 15 RESPONSIBLE FOR THE

EROTECTION OF ALl URLINES WITHIN THE CONSTRUCYION AREA AND SITE, THE CONTRACTOR AGREES TO 8E FULLY RESPONSIBLE

FOR ANY AND AL DAMAGES WHICH MIGHT BE OCCASIONED By THE CONTRACTOR'S FAILURE TO EXACTLY LOCATE AND PRESERVE

THE EXISTING UTLITIES.

GRADING CONYOURS SHOWN ON THIS PLAN ARE TO FINAL GRADE.

AlL, VERTICAL SPOT ELEVATIONS SHOWN OM THE GRADING PLAM ARE FLOWLINE OF CURE (FL} OR FINISH GROLND (FG), LMLESS

DWERWISE NOTED,

0.1. CRADING ABBREVIARONS: £1L=FLOWUNE, TCwTOP OF LURB, TOC=TOP OF CONCREIE, TOA=FOP OF ASPHALY, EOC=EDGE OF

CONCRETE, EQA=fDGE OF ASPHALT, HP=HIGH POINT, LP=L0W POINT, FF<FINISH FLOOR ELEVATION.

10. COMIRACTOR IS RESPONSIBLE #OR REVEWNG THE SITE PRIOR TO SIDDING TO VERFY SUE CONDITIONS,

11, THE CONTRACTOR SHALE BE RESPONSISLE FOR FHE PROVISIGN OF ADEQUATE SHORING AND/OR BRACING HECESSARY 1O
FACRITATE THE EXCAVATION ASSOCITED WITH THE CONSTRUCTION OF THE WALLS, FIPELINES AND FQUNDATIONS. THE BRACING
AND/OR SHORING OF EXCAVATED WALLS OR JRENCHES SHALL BE M COMPLIANCE WTH OSHA REGULATIONS AND SHALL BE
DESIGNED BY A REGESTERED PROFESSIONAL ENGINEER,

$2. BURDING CONTRAGTOR(S) WILL BE RESPONSIBLE FOR CONSIRUCTING POSITIVE DRANAGE AWAY FROM ALl STRUCIURES.

13, SIDEWALK SLOPES SHALL NOT £XCEED 2.0% NAXIMUM CROSS SLOPES AND 5.0% MAXMUM LONGITUDINAL SLOPES,

o ®

CHEYENNE CREEK at

SOUTH NEVADA CREEKWALK FILING NO. 1

GRADING AND EROSION CONTROL PLAN
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CHEY!
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13 DETAH SHEET - EROSION CONTROL

CITY_STANDARD_GRADING, LROSION AND STOSMWAIER DUALITY CONTROL PLAN NOTES;
1. ANY LAND DISTUREANCE 8Y ANY OWHER, CEVELDPER, BURDER, CONTRACTOR, OR OTHER PERSON SHALL COMPLY WITH THE BASIC GRADING, ERCSICH AMD

"y

b

fapa

N f@a

STORMWATER QUALITY CONTROL REQUIREMENTS AND CENERAL PROMIBITIONS NOTED N THE DRANAGE CRITERIA MANUAL VOLUME 2.

MO CLEARING, GRADING, EXCAVATION, FLUNG QR OTHER LAND DISTURBING ACTMTIES SHALL BE PERMITTED UNTIL SIGN OFF AND A(CEPTANCE OF THE
GRADING FLAN AMD ERCSION AND STORMWATER QUALITY CONIROL PLAN 15 RECENVED FROM EDRD.

THE MSTALLATION OF THE PIRST LEVEL OF YEMPORARY EROSION COMTROL FACKITIES ANC BMI'S SHALL BE INSFALLED ARD INSPECTED PRIOR TO ANY EARTH
DISTURBANCE OPERATIONS TAXING PLACE. CALL CIFY SIORMWATER WSPECTIONS, 385-5080, 48 HOURS PRIOR TO CONSTRUCTION

SEDIIERT (WD AND [URT) TRANSPORTED ONTOD A PUBUC ROAD, REGARDLESS OF THE SHZ€ OF THE SHE, SHALL BE CLEANED BOIEDIATELY.

CONCRETE WASH WATER SMALL NOT BE OISCHARGED TO OR ALLOWED TO RUNOFF TD STATE WATERS, INCLUDING ANY SURFACE OR SUBSURFACE STORM
DRAMAGE SYSTEM OR FACIUTIES.

SOi. EROSION COMIROL MEASURES FOR AL SLOPES, CHANNELS, DIFCHES, OR ANY DISTURBED LAND AREA SHALL 88 COMPLETED ®THIN TWENTY-ONE (21)
CALENQAR DAYS AFTER FINAL GRADING DR FiNAL EARTH OMSYURBANCE HAS SEEN COMPLEYED. DISTURBED AREAS AND STOCKPRES WHICH ARE NOT AT FNAL
GRADE BUT WILL REMAIN DORMANT FOR LONGER THAN THIRTY (30) DAYS SHALL AtSO BE MULLHED WITHIN TWENTY-ONE (21) DAYS AFTER INTERIM GRADING.
AN AREA THAT IS GOING TO REMAIN N AN INTERW STATE FOR MORE THAN SUO7Y (60) DAYS SHALL ALSD BE SEEDED. ALL TEMPORARY 308 EROSION
CONTROL MEASURES AND BMP'S SHALL BE MAINTAINED UNTA PERMANENT SO CROSION CONTROL MEASURES ARE IMPLEMENTED.

THE CRADING AND ERDSION CONIROL PLAN WELL BE SUBJECT TO RE-REVIEW AND RE-ACCEPTANCE BY THE EDRD SHOULD ANY OF THE FOLLOWING OCCUR:
GRAING DOES NOT COMMEMCE WITHIN TWELVE {12) MONTHS OF THE DY ENGINEER'S ACCEPIANGE OF THE PLAN, A CHANGE IN PROPERTY OWNERSHIP,
PROPOSED DEVELOPMENT CMANGES, OR PROPOSED GRADING REMISIORS.

THE PLAN SHALL NOT SUBSTANTILLY CHANGE THE DEFTH OF COVER, OR ACCESS TO UTIUTY FACHIRES. ACCEPTANCE OF TRIS PLAN DOES NOY CONSTITUTE
APPROVAL TO GRADE 3N ANY UTILTY EASEMENT OR RIGHT-GF~WAY. APPROVALS TO GRADE WITHIN URLTY EASCMENTS MUST BE QBIANED FROM THE
APPROPRIATE. UTIITY COWPANY. [T IS NOT PERMISSIBLE FOR ANY PERSOR YO WODIFY THE GRADE OF THE EARTR DN ANY COLORMY) SPRINGS UTILITES
EASEMENT OR UNLTY RIGHT-OF-wAY WITRDUT THEIR WRITTEN APPROVAL. THE PLAN SHALL NOT INCREASE OR DWVER! WATER TOWARDS LMUTY FACKITIES.
ANY CHANGES 70 EXISTING LTILTY FACIUNES TO ACCOMMODATE THE PLAN MUST BE APPROVED BY THE AFFECTED UTILITY OWNER FRIOR TO IMPLEMENTING
THE PLAN. THE COST TO RELOCATE OR PROTECT EXISTING UTITIES OR TO PROVIDE INTERIM ACCESS IS THE APPUCANT'S EXPENSE.

105
SONS ON fHE SIHE ARE CLASSIFIED wWiTHIR HYGROLOGIC SOIL GROUP B STAPLETON SANDY LOAM.
DD YEAR RUNQFF COEFFICIENTS. EXISTING: CI00=0.35. PROPOSED: C100=0.35.
ANTICIPATED SCHEDULE:
3.0, STARTING AND COMPLETION TIME PERIOD OF SITE GRADING: APRIL-JULY 2013,
3.2. EXPECTED CATE OF FINAL STABILIZANON: AUGUST 201%.
APPROXMATE TQTAL DISTURBED AREA: 2.2 ACRES.
RECEVING WAFERS: MONUMENT CREEX
SO STOCKPEE: LOCATION IS SHOWN ON THE PLAM, THE CONTRACTOR MAY ADRUST THE LOCATION. IF THE LODATION (S ADJUSTED THE CONTRACTOR MusT
REDUKRE THIS PLAN WITH THE LOCATION,
STABILIZED STAGING AHEA AND MATERIAL STORAGE: LOCATION IS SHOWN ON THE PLEN, THE CONTRACTOR WAY ARJUST THE LOCATON. ¥ THE LOCATION 5
ADJUSTED THE CONTRACTOR MUST REDLINE THIS PLAN WITH THE (OCATION.

UNLESS
mcmig: NOTED. THE SLOPE IN THE MANDICAP PARKING SPACES AND ASSOCITED STRIFED ISLAND SHALL NOT Exczzo 20T W
ANY DURECTION,
e L L L R AR SR 2 T S tol 1 i STREET DESIGN FOR CITY ENGINEERING: ERDS10N CONTROL LEGEND BCMESSTARE
oanmcs_ AND ACCUMULATION OF WATER AS REQUIRED YO PERMIT COMPLETION OF IHE WORK AND TO AVOID DAMAGE TO THE . n and Stormwater Quality Control/Grading Plan was prepared undes my direction and
UTILITY GRADE REVIEW DATE LIMITS OF DISTURBANCE (2.9 ACRE) supervision and 1s correct to the hest of my knowledge and beliet. i such wack 1s perfarmed naccordance
15. WHEN FREEZING TEMPERATURES USY BE EXPECTED, D0 NOT EXCAVATE TO THE FULL DEPTH IRDICATED UNLESS ITHE FODTING OR CURB & GUTTER REVIEW DATE with the Grading and Eroslon Contro} Plan, the work will not besoms a havard to Hife and limb, endanger
SLABS ARE 70 BF POURED IMMEDIATELY AFTER THE EXCAVATION HAS BEEN COMPLETED. F PLACING OF COMCREYE 15 DELAYED, PROPERTY LINE property, or adversely affect the safety, use, or stability of a public way, drainage channel, or other property.
PROTECT THE BOTTOMS OF EXCAVATIONS FROM FROST UNT, CONCRETE IS PLACED. FINAL REVIEW DATE
15. O FILL WMATERWAL SHALL, BE PLACED, SPREAD OR ROLLED WHILE 17 IS FROZEN OR THAWING OR DURING UNFAVORABLE WEATHER DRAINAGE DESIGH DATE
CONDITIONS.  WHER THE WORK N PROGRESS 5 INTERRUPTED BY MEAVY RAN, FILL OPERATIONS SHALL NOT BE RESUMED UNTL
;'SEGGFE.SJECHNM ENGINEER INDIGATES THAT THE MOISTURE CONTENT AND DENSITY OF THE PREVIQUSLY FLACED FILL ARE AS ERQSICN CONTROL BLANKET
17 mg CONTRACTOR SHAUL BE RESP%’E?E'.}EE FOR THE REMDVgLF ﬁg HAUUNG OF UNSUITABLE S%LDEAPT&R%S OJUA?TS%SABLE SPOL. This is filed in accordance with section 7.7.906 (Drainage Ordinance} of the For #nd on Behalf of Kiows Engineering Corporation Date
AREA. EXCESS EXCAVARON SHALL THE PROPERTY CONTRACTOR AND SHALL H & City of : ) Richard Wi
%&p&cm‘s Ex%u.;%m ETHCF g!?EScTInOcFA ﬁswsz AND SPOILNG OF EXCESS EXCAVATED MATERWLS SHALL BE PAD FOR &5 code of the City of Colorada Springs, 2001 amended SEED AND MULCH ;ﬁ-;;dﬁ{
KTED 1N 3
16, AT LEAST TEN DAYS PRIGR TO THE ANTICIPATED STARF OF CONSTRUCTION, FOR PROJECTS THAT Wil DISTURB ONE ACRE OR
B B et RS UGS LT, o DEYRLOPERjoUER s TATEMEN
AN
APPLICATION CONTAIS CERTFICATON OF COMPLETION QF A STORM WATER WANAGEMENT PLA (S, OF WHEH THS GRAOING CONGRETE WASHOUT AREA T e sl cation e et | achaomiedge
AND EROSION CONTROL PLAN MAY BE A PART. FOR INFORMATION OR APPLICATION MATERIALS CONTACT: COLORADG DEPARTMENT Tamporary B TEqUIrements am stal lon requirements. | at edge the
OF PUBLIC MEALTH AND ENVIRONMENT, WATER QUALITY CONTROL DIMISION~PERMITS. ABBREVIATIONS . resposssibility to determine whether the construction activites on these plans require Colerado Discharge
79, ALL ERQSION CONIROL WILL, BE DONE IN CONFORMANCE WiTH THE CTTY STANDARDS. ADDITIONAL EROSION CONTROL MEASURES Perrit Sysietn (CDPS) parmitting for Stormwater discharges assaclated with Construction Activity.
MAY BE REGURED 8Y THE CHY OR ENGINEER. ASSY = ASSEMELY NIS = NOT TO SCALE STABILIZED STAGING AREA
20. ALL SLOPES STEEPER THAN 3:1 SHALL REQUIRE EROSIDN CONTROL BLANKET, NORTH AMERCAM GREEM SCIS0BN DOUBLE NETTED BAEY = BOUNDARY 00 =+ OUTSIDf, DMMETER e EXCAVATION CHECKUIST
QR EQUAL AS A TEMPORARY STABILIZATION MEASURE, 807 + BOTIDW OF PPE PC ;.uur OF HORIZONTAL CURVATLRE jata S SR a) AL AT o R o
21, WAIER SHALL BE USED AS A DUST PALUATVE AS REQURED AND SHALL BE INCLUDED I THE COST FOR EARTHWORK ITEM(S). o R RO T Pou o comecnon [3 SiAuDOTHER GTILITY LNES OF RECORD SO per/Owner Date:
BOACHES £ 2 SR romt e P © A e e O SR oo ATiEsTE SILT FENCE s o Dreiperfo
. 3 MiNtIM SURVEYORS CAP STAMI - - PROPERTY wner:
AT I AU S STAMBED g'ré'a M Wn;w; BLOK :,“ : m‘\r’% " mm {3 UTIITES LOCATED AND MARKED:
2. A | 1" ALUMMUN SURVEYORS CAP STAMPED "CCES LLC PLS 30118° LOCATED AT THE NORHTEASTERLY CORNER OF “THE FARM 0P = DUCTLE 0N PPE PG - POLY VAL COROE PPE [0 EFLOYEES BRIEFED ON MARKING AND COLOR CODES * OPINEON OF COST FOR ERQOSION CONTROL REQUIREMENTS DRA: Phone:
nums NO. 5 APPROXIMATELY 1400 FEET WEST OF THE INTERSECTION OF MIDGEUNE DRIVG AND SECRETARWT ORME. £L: 867195 - P = PORNT OF VERRCAL CuruTLe: ot orees sAAMED N EACAVKTON A e — i
- - v HEM UNIT UM AMOUNT
N A FEUA » INSURANCE RATE AP FOA = EOGE OF ASPHALT T m POINT OF NTRTICAL TANCENCY D) carery srocEDURES FoR MATURAL GAS LiES, . 3
23. THE SUBJECT PRDF’E(R{TFY Fgé:g: ;;??;EFD D:'CH:MBZR 7,:, mflzg)cuumu FLODDPLAIN BASED ON FLOOD INSU B - R DR D DA APIOACAED G UNES ELPLOTERS “Title: Project Ma ot
__________ . . el e SN, RCP = RESFORCED CONCRETE PWE EXPOSE LNES BY CAREFUL PROBING AN HAND DIGHING. Sift Fence b4 LF $2.50 $00.00 Add Fax:  N/A
FE5 o FURED B ey R T Roor D {STORE Live) *8,.G88, £ A, STANCHARD TILTY MARKING COLOR € Slaikzed Stoging Aren H SY  $2000.00 $00.00
A - nows Ly BATURM Ghs  YELLOW  WATER ATER  omen Seeding ond Muiching X AL $785.00 100 CITY OF COLORAD SPRINGS GRADING AND EROSION CONTROL REVIEW
& = CREASE IWSERCEPTOR 5% = SAND Q& MIERCEFTOR Erosion Control Blonket x -~ §t.50 $.03 This Grading Plan s filad in accardance with section 7.7.1503 {enacled as ord. #2-56) of the code of the City
WP = HIGH PONT S5 = SANTIRAY SEWER ol Bl E o of Colorada Springs, 2001, as amended. Eroslon control is reviewsd In secordance with the Bralnage
L o A - ones Criteria Hanual, Vol. [ (May 2014) and Vol. It (May 2014}; Jatest revislans.
? - %,E!ﬂ;'rui DIAMETER ;; = 107 OF ASPHALY
= BT e : TOP OF CuRB
b B IE S i
WAX = VA 06 = TOP OF PPE Mgintenonce (40% of £C.) $.00 For the Clty Engineer Tate
o I G Know what's below. premmry T Notes:
Cali beforo you dig.
i i . SCALE: FOR FULL SIZE {227x34" SHEET P PPErT
Computer File Information STATEMENT: SCALL: TOR FULL SZE. (22 % index of Revisions 2 €lmy,; PROSECT.  CHEVENNE CREEKat
- /A N/A . agnzann s
Crealion Dete: By: Yo, Deseription Dole S SOUTH NEVADA CREEKWALK FILING #1
165 e 24 Brn
Lost Modificabion Dote: By THE CIFY OF COLORADO SPRINGS 1 R
i : RECOGNIZES THE DESIGNER ENGINEER el
- - i GRADING & EROSION CONTROL COVER SHEET
File Path: AS HAVING RESPONSIBILTY FOR THE 2 Steucture: Designer: RNW bale: 6/1%
Sheet Model Nome: DESIGN. THE CITY HAS LIMITED ITS 3 Sheal Subset: Codd:  EAK Pate: 6719 ORAINAGE BASIN: _ CHEYENNE CREEK
SCOPE OF REVIEW ACCORDINGLY. 9 15
Microstation Ver. 4 Subset Sheals: Checker. RNW pote: 6/19 J08B NO 18032 SHEET OF.




Slonderd Grading. Erogior And Stervwestsr Quokty Controt Pion MNatas

1. Any land dislurbance By ony ownsr, devsloper, builder, contractor, or other person xhalt comply with the Hosic Grading,

Erasion ang Starmwoler Quatily Conlrol and Ganers] Prohibit foted i thp Droinage Critena Monuot

Velume .

2. Mo clepring, grading, excovotien, filling, or other land disturbing oolivilies shell be permitled untll sign off ond ocreptance

of the Sroding Plon and Erosion ond Stoemwaler Quolity Contro?d Plao i received from EDRD.

3. The inslofition of the first fsvel of lerparaty grotion conlrol fociities and GMP's sholl be instafled and inspacled prior ta ERQSION CONTROL LEGEND
oy earth dislurbance operations loking picce. Dol CRy Stermwoler inspeetions, J85-5580, 18 hows prisr ip construction. LIMITS OF DISTURBANCE

] 2¢' 407 . . . . . -
4. Sedment (mud and din} transperted onto o pubfic rood. regordirss Gf Ihe size of the sty shalt be cleansd immediclely,
PROPERTY LINE

y ) S. Concreta wazh waler hall not e dizcharged 1o oc oligwed 1o suneff lo Stots Walsrs including cny surface or subsurface
SCALE: 172207 starm droingge system or laciilies. .
8. 5ot erosisn conlrol meouures for ofl slopes. chasnels, ditches, of ony dislured iond area abofl be campleted within H
twanly-one (21] calendar days ofier fiood graging or Finol earih disturbonce hes bosn complsied. Disturbed arezs ond : ERQSION CONTROL BLANKET

stockpites which ore nat ot finad grade bul will remein dormont for longer thon thirdy [30) taps shol Glte be multhed withis

Iwenty~one {Z1} doys efler irerim graging. An orea that is going to remaein in on interim stale for more than sixty [(60) days
shalt alsa be sesded. Al ternporary soil ercsion control meguurss and BMPE shall be maiptained wntil parmanant aeil

crozion colrot medsures s fmplamentad.
7. The grading pnd mrosion control plon will be subject Yo ra-review ond re-oceeptence by

VEHICLE TRACKING CONTROL

shoutd ony of the foilpwing

@ accur: groding does nat commence within twebee (12} moning of the Gty Enginesr's coceplance Dhlhe plan, a chenge in
SUMMARY OF EARTHWORK proparty awnsrahip, proposed davelopmenl chonges, or propescd groding revisions. ~
cut oy 8. The Pion shall not subsiontiolly chonge the depth of cover. or dccess exisling wiiily nns. Acteptoncs of"this plon does Aot INLET PROTECTICN
constilute opprow 10 grode in any uilily eozemant or right—of—woy, A 1o grodr within uliilty cassmenls 51 b
FILL (w/20% SHRINKAGE) CY obiained tram the appropriale utiily compony, i i5 tel permisaitle for”pry to ottty the grads <f the earthbe any
Colorado Springs Utlities sovement or Ublty right-of-woy withoul [reir weilten apprdral. The plan shall nal ingregse or ™
NET Fit cy divert water lowards uliily fosifties. Aty etumges lo sxisting iy facibties lo cccommodnte the plon must be epproved by ~ \ CONCRETE WASHOUT AREA

tha offecled utiity awner prioe ta implemeonting the plan. Mhe cost to relocale or protect exiBling vlilitiey or {6 provide
interim access is the opphieanl’s cxgense / \

~
Engineer’s Statemant - ™~ ~ - \ STABILIZED STAGING AREA

this Erosion and Stormwster Ouatty Controd/Grooipy Plan was prepersd under my dirsction and supsrvision oad is :\nm%lhs

QUANTITIES SUMMARIZED ARE hest of my knawledge ond beliel. /T such workgs performed i sccordonce with Lhe groding ond crosion contrsl plan, th™wor wilt
ROVIDED FOR INFORMATION PURPOSES not hacome o harard o ke ong fimb, chdgider propetly. or odverssiy affect tha safely, uss, or stobilly of o pudlic way. drdsoge ~
ONLY. CONTRACTOR SHALL chanasl, or other property. ~ \ &
INDEPENDENTLY VERIFY EARYHWORK } gate: \ o e—a—— SUT FENCE
QUANTRTIES AS PART OF BIDDING THE i T : Y ~
GRADING WORK SHOWN ON THE BESIGN Printed Nome: v ~ Seat ~ . ~
PLANS,
LANS City Projact Moncger's Statemdal ~ \ \
# hegraby certify thot thpeQrainoge ond groding for ihe Coltonw Sreek Detontion Sgsin shodt De conslruciad geronding o the ~ = Y
design presented in U plan. | further undarstond thal field chongbe mual be reviewed by the ity Review Engisser to ensure -
confarmonce wilh the’original design intenl. ! am employed by cnd lorm orginecring srvices hoicly for the City of Colproagds \
Springa, ord Merglore om exemat trom Colorado Rewised Stotute Tithe 12, Articte 35, Part | according to § 12-25-103{1), \
s ~ -~
Jaffary ?yfh \ \
fame B Gity Project Manager ~ -
~
~ - ~
ihansed_ Signatre tate \\
€ity af Coidrago Spriogs Grading ond frosian Cantrs! Review 7 \ o

This geading pian\‘{lf‘:‘znin secordante with secban 7.7.1303 (enacled oz org. 87-56) of the code of the City of Colorado Springs.

2601 o5 omended. pion control i reviewed in gocofdence with the Oroinage Crleria Monuaf, Vol ! (uov\zou) and Vol, I / e \ \

{itay 7014); tatest revishoa

> Date: \
For the City Enginear
Hatea: \ ~

N
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5 Todleoton = . RECOGNIZES THE DESIGNER ENGINEER - GRADING & FROSION CONTROL PLAN
File Poh: AS HAVING RESPONSIBILTY FOR THE 2 Structure: Designer: 5/19
- DESIGN. THE CITY HAS LIMTED ITS ' . . CHEYENNE CREEX

5 - Sheet Subsel: Codd: 8/19 DRAINAGE BASIN:
fee) Model Noms SCOPE OF REVIEW ACCORDINGLY. 3 - ’ 4
Microstation Ver, 4 Subsel Sheets: Checker: 6/19 J0B NG 18012 SHEET 180 oF 15




e T ‘
SEELING AND MULCHING INSTALLATION HOTES Silt Feace (&F) SC-1 8C-1 Silt Fence (SF)
1 SEE PLARVIEWFOR. '
- AREA OF SEEDING AND BULGHING.
- TYPE OF SEED MIX.
2 ALL BRANDS FURNISHED SHALL BE FREE FAOM SUCH NOXIDUS SEEDS AS RUSSIAN O CAHADIAN THISTLE, COARSE FESGUE, EUROFEAN BINGWEED. JORNSON
GRASS, KNAP WEED AND LEAFY SPURGE.
3. THE SEEDER BHALL FURNISH YO YHE CONTRAGION A SIGHED STATEMENT CERTIFYING THAT THE SEED FURNISHED 1S FROM A LOT THAT HAS BEEN TESTED BY A .
RECOCMIZED LABGRATORY. SEECAHICH HAS BECOME WET. MQLDY OR OTHERIMSE DAMAGED 11 TRANSIT OR IN STORAGE WILL HOT SEACCERTABLE. SEED c' E{{ v 1 Js:m S SE T FTNOE i alion Ngtes
TICKETS SHALL BE PROVIDED TO REGULATING AGENCY UPON REQUEST. SR RI0G N N .
4 DRILL SEEDING MIX SHALL CONFGRM TO THE TAELE OH THE RIGHT. /’w FENCE POST 30w i AT P A e R A “;;.s‘“"‘ T2 Ao 98 s
5 iF THE SEED AVAILASLE 8N THE MARKET HOES NOT MEET THE MEAMUM PURITY AND GERRUHATION PERCENTAGES SPECIFIED, THE SUBCONTRACTOR MUST pn AT LEAST SERAL FOLT (25 FT) RO THE TOE GF THE S20FE 19 AL feR
COMPENSATE FOR A LESSER PERCENTAGE OF PURITY OR GERMIHATION BY FURMISHING SUFFICIENT ADIRTIONAL SEED TO EQUAL THE SPECIFIED PRODUCT. THE 1 fringe [ PONGHG 410 DEPOIINAN

TAGS FROM THE SEED MIXES MUST BE SUPPLIED TQ CONTRACTOR AND FORWARDED TO THE REGULATING AGENCY'E GESCINSPECTOR.
6. THE FORMULA USED FOR DETERMINING THE QUANTITY OF PURE LIVE SEED (PLE) SHALL BE (POUNDS OF SEED) X (FURITY) X (GERMINATION) = POUNDS OF PURE LIVE

2 A UMEQTME B ¥ 47 ANCHOR TRENCH SHALL R CXCAVATID USGING TRERGHIS Qi SET
EMAPUENT SHALL
SEE0 (PLS}

M N'M_M}QN DOACE, G ROAD GRAJERS, BATKHDIS, O Shanr

7. PERRMAKENT SEEQMRK SHALL BE USED UNLESS OTHERWISE APPROVES BY THE REGULATING AGENCY. 3, Zoumt socvon e gy ;
B, ALL AREAS T4 BE SEEDED AMD MU CHED SHALL HAVE NATIVE TOPSOIL OR APPROVED SOIL AMENOMENTS SPREAD TO A DEPTH OF AT LEAST 8 INCHES (LOOSE ! OMEAATIOIN. EHA; BE 5‘-’:‘3? gﬂf“ﬁ wfiinﬂt.g ﬁ;l‘;‘;uﬂagﬁgil?mﬂ oF mcﬂ
DEPTH) HAUL ROADS AHD OTHER COMPACTED AREAS SHALL BE LGOSENED TO A DEPTH OF G3NCHES PRIGR TO SPREADING TOPSOH,, it te

& SO IS TOBE THOROUGHLY LOOSENED (HILLED) TO A DEPTH OF AY LEAST 6 INCHES PRIGR TC SEEDING. THE TGP 6 INCRES OF THE SEED BED SHALL BE FREEOF

ROCKS GREATER THAIF 4 INCHES AND SOIL SLODS GREATER THAN 7 INCHES. SEEDING OVER ANY COMPACTED AREAS THAT HAVENT SEEN THORGUGHLY T T L ST leld (PLoRlD o I s Dl SouD
LOGSENED SHALL BE REJECTED.

10, SEEDIS TO BE APPLIED USING A MECHANICAL DRILL TO A DEPTH OF 174 INCH, ROW SPAGING SHALL 8E NO MORE THAN 6 INCHES, MATERIAL URED FOR MULCH SHALL N 5 SEF FENCE I'!_IuRC Sl BE MHICHGRED 10 YWE STAFES WGNG !. BERY 1T STRALES
CONSIST OF LONG-STEMMED STRAW. AT LEAST 50 PERCENY OF THE SULCH, BY WEIGHT, SHALL GE 10 INCHES OR MORE IN LENGTH. MULCH SHALL BE APPLIED AND e o4 W';:,*g;« 17 BUIDS. STAMES MO HALS SHOAD BE PLACED 3" ALONG THE FASRC

KECHAIRCALLY ANCHORED ¥O A DEFTH OF AT LEAST 2 INCHES. MULCH SHALL BE APPUED AT A RATE OF 4000 LB, OF STRAWPER ACRE.

. IF THE PERMITTEE DEMONSTRATES TO THE REGULATING AGENCY THAT T 15 NOT POSSISLE TO DRILL SEEQ. SEED IS Y0 BE UMFORMLY BROADCAST AT TWO TIMES
THE DRILLED RATE, THEN LIGHTLY HARROWED TO PROVIDE A SEED DEPTH OF APPROXIMATELY 1S WCH, THEN ROLLED TO COMPALT, THEN MULCHED A% SPEQIFIED
ABOVE

12 SEEDIHG AMD MULCHING SHALL BE COMPLETED YATHIN 30 DAYS OF INITIAL EXPOSURE OR 7 DAYS AFTER GRADING {5 SUBSTANTIALLY COMPLETE IN A GIVEN AREA

AS DEFINED By THE REGINLATING AGENGY). THIS MAY REQUIRE MULTIPLE MOBILIZATIONS FOR SEEDING AND MULCHING.

13, HMULCH SHALL B& AFPLIED WITHIR 24 HOURS OF SEEDBING.

14 TACKIFIER SHOULD BE UTRIZED TO HELP WITH STRAW DISPLACENENT.
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4. SEEDE0 AMD MULCHED AREAS SHALL BE INSPECTED FOR REQUIRED

COVERAGE MONTHLY FOR A FERICD GF TWO YEARS FOLLOMNG ISTIAL SEED MIX i ‘é"j‘“"““"“s,@ T I 10 T o
SEEDHNG, REPAIRS AND RE-SEEDING AND MAILGHNG SHALL BE LT Fl SRRTEn TR
URDERTAKER AFTER THE FIRST GROWING SEASON FOR ANY AREAS AREAS DISTURBED BY THE FARTHWORK SHALL BE PERMANENTLY
FAILING TO MEET THE REQUIRED COVERAGE. D AT CARBEES, WATIVE SEeD wbe FOR THIS Bt G T i g TEPAS OF FEPSOENT SKULD BE INTAID (00s
2 REOUIRED COVERAGE FOR STANDARD, OPEN SPACE AND LOW GROWTH FROGECT SHALL BE AS FOLLOWS:
SEED IAXES SHALL BE DEFINED AS FOLLIAWVS: fa T “m_-}‘;gﬂwmm OF THE SHT FEICE SHRL SE AEUOVD 48 NUDE
5. THREE (3) PLANTS PER SQUARE FOOTWITH A MINIMUM HEIGHT OF 3 SPECIES pisfacre Ty, O Th Shdf. DYFGAAT AN DIFTH OF AMCUMARTD
INCHES. THE 3 PLANTS PER SQUARE FOGT SHALL BE OF THE VARIETY SHEEP FESCUE Festen owine [
AND SPECIES FOAND 1N THE DOUGLAS COUNTY-APPROVED 41X LANAY BLUEGRASS Ffoa canbyi 05 8, RIS 56 AERLACE 3 FINTY WU THERC SRE BONS OF WEMK, SUCH AS SACOHC
2 N0 BARE AREAS LARGER THAM 4 SQUARE FEET (TWO-FEET BY LHEICKSPIKE mvmﬁnémgss Elymnus H.ﬂceotc{{;;‘!i < ?; iy \ mm-.c CR COwLPsE.
TVOLFEET GR EQUAVALENT). STERN WHEATGRAS: Pusopyrum st A SLNED THEKNESS OF - 5 5,_
3 P ehs BLLE TRASA crondiaram graciis H 7 mm%’?%ﬂm o0 e, s, nezs o ceoman ks LT FINCL 12 10 S50 PUCE WA THE LESTRERY GLIUAGED 46 s Suizen
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SECTION 6.4 OF THE GESC GRITERIA MANUAL. SIBE-DATS GRAMA Boutelow surliperdual 28 3, W ST SENCE 16 RECVED, AL BISTURBS0 ARERS R
3 REQUIREG COVERAGE FOR TURF GRASS AREAS SHALL BE DEFINED AS ANNUAL RYE Loltum mult{forum 1we SECTION A SEEDEC AND MULCHED TR UTHERWEE STADLZED 2§ APSKOND Gr LOGL ARSSHEEIS.
FOLLOWS: 287 los
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GRADING AND_FEROSION CONTROL NOTES:

1. ANY LAND DISTURBANCE 8Y ANY OWNER, DEVELOPER, BULDER, CONTRACTOR, OR OTHER PERSON SAALL COMPLY WiTH THE BASIC
GRADING, EROSION AND STORMWATER QUALTY CONTROL REQUIREMENTS AND CENERAL PROHEBITIONS NOTED IN THE DRAINAGE CRITERIA
MANUAL VOLUME 2.

2. NOC CLEARING, GRADING, EXCAVATION, FILLING OR OTHER LAND DISTURBING ACTMVITIES SHALL BE PERMITTED UNTHL SICN OFF AND
ACCEPTANCE OF THE GRADING PLAN AND EROSION AND STORMWATER QUALITY CONTROL PLAN 15 RECEIVED FROM EDRD.

3. ALL EARTHWORK REQUIRED OF THIS CONSTRUCYTION SHALL BE COMPLETED IN ACCORDANCE WITH ALL APPLICABLE SECTIONS OF THE
PROJECT SPECIFICATIONS,

4. A GEOTECHNICAL ENGINEERING REPORT TITLED "GEOTECHNICAL INVESTIGATION KNG STREET REGIONAL STORMWATER DETENTION FACILITY
BETWEEN KING STREET AND WEST CACHE LA PQUDRE ST, AT 25TH STREET, COLORADC SPRINGS, COLORADO”, PREPARED BY
CTL/ATHOMPSON, INC. {PROJECT NO. 16-2-18B) DATED FEBRUARY 16, 2017 WAS PREPARED FOR THE SUBJECT SITE. THE
RECOMMENDATIONS INCLUDED IN THE REPORT SHOULD BE FOLLOWED CURING CONSTRUCTION UNLESS OTHERWISE NOTED. REFER TC
THE REPORT FOR SOIL BORING LOGS.

% RUBBISH MNCLUDING THMBER, CONCRETE RUBRLE, YREES, BRUSH, AND ASPHALT SHALL NOT BE BACKFILLED ADJACENT TO ANY OF THE
STRUCTURES OR BE IN THE PLACEMENT OF ANY UNCLASSIFIED FILL. YRE CONTRACTOR SHALL BE RESPONSIBLE FOR THE REMOVAL
AND HAULING OF SUCH MATERIALS TO A SUITABLE SPCIL AREA. COSTS ASSCCIATED WITH THE REMOVAL OF SUCH MATERIALS SHALL
af  PAID FOR AS DOCUMENTED IN THE PROJECT SPECIFICATIONS.

6. WATER SHALL BE USED AS A DUST PALLIATIVE AS REQUIRED AND SHALL BE INCLUDED iN THE COST FOR EARTHWORK ITEM(S), NO
SEPARATE PAYMENT WILL BY MADE FOR DUST CONTROL ASSOCIATED WITH THE SITE CONSTRUCTION.

7. GRADING CONTOURS SHOWN ON THIS PLAN ARE TO FINAL GRADEL,

B. NO RUBBLE OR DEBRIS SHALL 8F PLACED IN THE BACKFILL.

g, CONTRACTOR iS5 RESPONSIBLE FOR REVIEWING THE SITE PRIOR TO BIDDING TOD VERIFY SITE CONDITIONS.

10, COMPACTION FOR THIS PROJECT SHALL BE IN CONFORMANCE WITH ASTM DG9B. REFER TO THE GEOTECHNICAL ENGINEERING 5TUDY FOR
REQUIREMENTS,

11, ALL SOILS USED FOR FILL AND BACKFILL MUST BE APPROVED BY THE GEOIECHMICAL ENGINEER PRIDR TO INSTALLATION. THE
GEOTECHNICAL ENGINEER SHALL ORSERVE AND TEST THE FILl. COMPACTION, APPROVE THE FILU MATERIALS AND COMMENT, AS NEEDED,
ON THE METHOD OF PLACING AND COMPACTION, IN WRITING, TQ THE QITY. REFER TC THE COMPACTION REQUIREMENTS IN THE
GEQTECHNICAL REPORT FOR ADDITIONAL REQUIREMENTS.

11,%, REFER TO THE DETAIL SHEET FOR EARTHWORK, MATERIALS AND COMPACTION REQUIREMENTS ASSDCIATED WITH OUTLEY
STRUCTURES, WINGWALLS AND CHANNEL SECYION.

12. A CONSTRUCTION FENCE SHALL BE PLACED AROQUND THE ANTICIPATED UIMIT OF DISTURBANCE AND CONSTRUCTION SITE LUATS DURING
CONSTRUCTION. THE CONSTRUCTION FENCE LOCATION SHOWN ON THE PLANS IS5 FOR INFORMATION, THE CONTRACTOR SHALL DETERMNE
THE PROPOSED FENCE LOCATION AND SUBMIT I0 THE CiTY PRIOR TO CONSTRUCTHON.

13, EROSION CONTROL BMPS SHOWN ON THIS PLAN ARE FOR INFQRMATION ONLY. T S THE CONTRACTOR'S RESPONSIBILITY TO PREPARE A

. TEMPORARY EROSION CONTROL BLAN FOR APPROVAL 8Y THE CTY OF COLORARD SPRINGS PRIOR 1O THE START OF CONSTRUCTION,
13,1, THE CONTRACTOR WL Bf RESPONSISLE FOR THE INSTALLATION, MAINTENANCE, REPLACEMENT AND REMOVAL OF THE BMPS

SHOWK ON THE TEMPORARY ERCSION CONTROL PLAN.

14. ALL ERGSION CONTROL WILL BE DONE N CONFORMANCE WiTH THE CITY OF COLORADC SPRINGS STANDARDS. ADDITIONAL LROSION
CONTROL MEASURES MAY BE REQUIRED BY THE CITY OF COLORADD SPRINGS OR ENGINEER.

15, EROSION CONTROL BLANKETS OR COUNALENT TO BE PLACED ON SLOPES STEEPER THAN 3:1 FOR SLOPE STABILIZATION.

16. INSTALL VEHICLE TRACKING CONTROL AT ALL CONSTRUCTION ACCESSES TO MINIMIZE THE TRANSPORTATION OF MUD BY VEWICLES,

£7, BWMPS MAY BE REQUIRED AFTER CONSTRUCTION 1S COMPLETE UNTIL FINAL STABILZATION 1S REACHED. CONTRACYOR 5 RESPONSIGLE
FOR THE MAINTENANCE OF YHE BMPS UNTIL FINAL STABILIZATION 15 REACHED.

18, APPROXIMATE, AREA OF DISTURBANCE: - 5.8 ACRES

19, RECEIVING WATERS: CHEYENNE CREEX

20, TIMING: TO BE DETERMINED

132 SHT 1133 TWMPrteds cwpsyun 18, Z3T

i i , SCALE: EQR FLLL SIZE <22°%34° Tal
D(Olompu%er File Information STATEMENT: . Index_of Revisions PROJECT: CHEYENNE CREEK at
Creation Date: By: 741 NIA Ko, Degetiplion Date SQOUTH NEVADA CR|
P— . THE CITY OF COLORADO SPRINGS ; BT FRKWALK FILING #1
fication Dols: y RECOGNIZES THE DESIGNER ENGINEER — EROSION CONTROL DETAILS
Fie Polh: AS HAVING RESPONSIBILTY FOR YHE 2 Stroetars: Designer: RNW bote: /19
: DESIGN. THE CITY HAS LIMEED ITS . . . . CHEYENNE (REEK
Sheet Modet ¥ome: Sheel Subset: Lodd:
eet Modet Nome SCOPE OF REVIEW ACCORDINGLY. 3 eel Subse d:  EAK Dot 6/19 DRAINAGE BASIN:
Migrostction Ver. & Subse? Sheats: Chocker: RNW Gote: 6/19 - J0B NG 18032 SHEET_ 11t oF__15




G012 THT |j*13 SWRPUETSAS dwplden 18, ZOIF

Rolied Eros

ion Coualrot Products (RECP)

HDSTUREED LRI

‘\

TYPL o EC (4] F
EETUSR OF SIRCANS N DRAMALI
G ASOWE Cridsiefl IBERT, ECS ShA GEMERMLY BE CRENTID
i =l
FARALLEL T2 ?W:UN{S] SRR PATIERN SMicl ATl DCR
TP

BRI e D8
\ Precws /’i TREARH, m:v/" ERAMNEL fidse

//f_ I e, / ]’ NEDIGRLOSTALS

AT

Dy = - g [ Fidiot GR usT. TP,
. ; U j—— 3w, o
- iy

LgNeE roeg

STARE, M.
_,_/ e i

£ owans | P E:awzm_mmz&

GG O ALl

HNDJOR CARKNEL

ECR=3. PIRE QUTLET TO ORAINAGEWAY 3‘;".{,_,'1%

fkes

lET e TRt

J?n’&:‘:x s v T e v
~ e
EXTENY 10 THE] ROt
GF THZ

CETEAMEMATE ANCIRN TIEH

Fuo A»—*?‘—ﬂ‘

!DAM PA'TLR!! Gl WAQ'{I.HI‘I SPEC. O PaITEAR
H0/E]

Rolled Erosion Control Products (RECP)

EC-6

GTADGIR OARLASS

brice

DIERSKH
b TES] rq;* of CERATPRG T

STaRng EATIERN FER
4350 O SXB AND,

Lo FLYK CHaREL GH FLON CrNaEL

SIAKING PATTERNS BY SLOPE OR CHANNEL TYPE

VANGFATURLR SPED, 4R (:g;xm
PPE (S0 SPRGNG PATTERM DEINLY

Bovvemiteer 101 Ur

ety Drabmage and Fload Conirol Distoies
Utbews Storon [Iminape Critesin Mameal Yolusss 3

Stubilized Staging Area (S5A)

Durbe Tl {S70 STaxmdls ki Ly
DLtTF-\N ntw,
o] SMALL DITCH OR DRAINAGEWAY - L
L.
w00 Stank BT
RELCPS Urban xaitage acd Flood Control Disteict Npvemies WG
Tishan Sanven Dimirage Critzein Vinews! Volue 3
Stabilized Staging Area (88A) SM-6 SWi-6
] N
N | S5A |
8, commtidn . ‘,}
- TR TR e ¥

(3

%
¢

/i

e 37 . THMRESS
CRALIR WATERAL

H

j\_ R FENCL 08 SO

FERLG &5 AHEEHED

S8n—1. STARILE TAGING ARTA
STADRZR0. SHGe AR, MSTALIARON SRS
. L Pt et e

AGHET ALY
CURIRAZ! \r e Aist BEATON AN ST CF STAGHG AEN STH APERTIAL
P B LACH AR

TARIICD SIAGIAE ARLK SHOULID BL ASFUOPEATE 758 THE NEEDS OF T it
B RATNG RESUTT b1 x CLROTR APEE T STAPAIEY FOTONS EEHATININRL

3, 4TACTMG AMEA TNAL BE SABLITID POCR 10 OTRER GRERUIGN O TS ST
4. D SIRBRITTD STACHUG WASA Said CORGST 3F A wisadie 5 FRIK CRASRAR
NATEASL,

3 WPAFSD CTHITAAE LPLORED BY LOUAL ANTSOChon AOLM Sasl LOSST OF G5
'ec' FION ARG )N CONISE ASEREOATE Of 47 [MeAR) G0M

0 sombores FERWECIER Bufe wey BE RECUITD 2N Dt KOT LMeHE 10 51T
TEAE Wil GONDRUTTIoH (TaCrag.

SEACING UG FEA ST RS
I Wt(i &0'1 EADH WORKDAY, BRD LORTAS: T (W SFTICTRE OVeaafms ».C‘ﬁlWM
oF BuM DRMARD BE PRELLPNE, 0] SEACINE, waeARCl

PoSE L KA WITAN 24 WCUNS] FOLLDRMT A STORM TAF CALSER surﬂ:e
CFOTITM. AND PERFORM NTLESART MRITLNWACE

3, PREGUENT CEATRGAINIS A UMNTRUNCE MR NISTTLARY 15 NaNials g 3
TPEAINT SPERAIPE CONGEIDY INDPECAOHS AN CONMRING WOARRES SHOWAD BT
BOGBHKFD Tams

3. FRERE HPs R PAZED, PIPAR O RCAACUMERE SHOAD O IRRRSED uidN
DSEAEAY OF D FAnuR

4 RAOK SeAL BE PDPSLEN OR FICANAD A3 RENVENAC BTG 000mS GR
LMD SUBTANSE LoD EXPOLED

STARSUIIRL A IR, AR MTENNES SO

3. STARGILD SIGEAT ANeA BHAL BE TLARD T HEOSSNIT K CINAN SR,
ERORACE. RKD UHLOMING BTG DFDRATIONT.

€ B SLuEs (B ARG St 97 AL W7 RE O L7 el
CAR MATHIoa, S, B TEUINED 0%, AeRROty BV TE LOOUL
USED On STE, A Tl REA SOWIRED Wild FORS0R. SEETED ANO mm
e TATRED 1 A Mt HE VLD Y LA BRSO

BATE Mk IS PROMET 7o USE & ROCTILE] DHWCRLTE AS
wlmx. rm 5l:3=.u.n | SUDRG ART T T3 wrlcu.na S R :suamst‘ o
e RECHCLLR STRORTIL
BANY SASORTIONS HOE B DETAL THAT VY B LOFED ST m‘.\m [UTRLS,
LRIMHLMJLFAWW A5 I A QLT SHOULD OF b e

e, L P (S ST, G A FULA) e AAER)

EC-6

Rolted Krosion Control Products (RECE)

RSN CONIED _RLMEEL AL LATCA BAIES
TOWE PLAM VW fGc
~LDIAEDN OF ECRL
=Tt OF ECD (‘S"R:-Wr ':Tﬂul -LOL0HUT. m OR EXCELSCA)
~ARER &, 115 BRMRE EsM T GF TCA

L 0% Ml LOWATETARS MR PEY FOR MECES Ll
SCME .PJI:SS‘ I\DQ(S UaY MLOW OIER DATERMCS i S0uE APPLICATEINS,

W AAEAS WoIRE ECBs ARD Stadwn Ofl T PLANS. Pl Pmrl;fﬁ SHal Puall

lm AND PERFLEM FINAL SRADHD. SUIFALE PRIPARATY HE ANT AR
TyRCRACE Sy BE TMODMH ANG NOWT ﬂacr m =) msrmmn IS Eca Sra
2F 71 Funs COMTACT Wife SUBDAAND MO GAPS ShAL LX5T oWOER THE

A BLRMETEN aACRAR TRENCH Seil 6 GNED ALAG BHE OUTROE PORWETER OF sl

BUNKEY MTIAS,

5 SONT MCHGR TRONCH SHALL 5 USEDR 1D JOW RAMLY OF E09r TOLENGR
LOBEHULEALLT AND ?R.L\Smﬂ) FO# AL ET8e EXCLFY SIRAY wreln WAY USE

AN CAESLARIG JONT

§. INTERGEDATE ANGHOR TRENCH SMaiy 32 USED AT SPaOND OF Oni-malf ROL LENOTH
FOR Strdent A ErCOLGOR Dot

0\‘ ;‘:W Roeil DITR GBene BE UEED 7O D4 RS OF EOR TOLETHER FOR 603
LG ES:.

& MATERA SPECFICANGNS OF [CHr Sriact CONFORM 10 TASLE ECH-1.

ANY AEAS OF STEDNG AND MULCHMG LSTURBIN #¢ THE PROCISS OF SeGlalims D085
EHM.\. £E RESEEDED AND ULTWID.

lﬂ CEIARS Of OESNGN AUARS FOR MAMDR DRENACTSAY STASLZARGH Wil GhvERe f
ITERENT FACY THOGC SHOER MR

1
TABE CCE-1. ECD wATERL SPIOFICATONS §

tex | oo | smaw | Dweimen  meocuumied
CENTENT | comipat | CONTENT 3 dmage
e - W - rind
ST~ o o0
cotoaar | Xax e | oom s - e
- - GRS
ELETIY S gouE
TR N N . g
“ R
e A TR SR

T Ry L5
L KT e I WSHAE 3 IR et

KECEHB

Uron Uit a0 Flood Control Wistrict
Lirban Sican { Liscria Ml Yot 3

Concreie Washout Ares (CWA) WVIM-1
FARATE washint ST,

[RLE D

i

EPY i,
[ORM 1 M I

R

[N 4

!N:

WA~ 3¢ k LT A
¥_ISTALATI8 R

FLad wew
AT o soatn

9T LOCATE K Lowegty i uma soo or ik umm st moiewr v

LOCRIE Relpe WAPTR TOURCES
jh mlwrs Rt 1 we,smu. o 15 -ecru Pennfmr m vl G R,

L Swa
ArACE STIRACE AL TR
e 24

ST B BIIALID Wi R (10 TRTRHEETS G
% mn.. swmm..u"n AL Rt PVECY 68 A
APV GRRD TIOMARE MR SRORLE £

A NE Owa SrML GF RETALT SRR 10 COSGRETD PLaCEueit o ST

& ‘W\ Al MCLUOE b FLAT SUmLLRSalE BIT PEAT B AT LEREM K av OGS
BT T GSGAIET P S BT Br O TR A R S B AT

L_ur r m

LM MEACINOMT SO0 e GAIK OF THE D DHGL N M MDD OF 1

®, VERKZE TAAGHNG PAD Smit 9F SLOMED D A0MNIS 1 L

3. 9045 5 Pl o7 T proedfieschon Enimct, ol 1 o
»-MAT.

i Y &
AT WIDESHARD 1O OEASE £ RCATIN G0 Ak CRA T SR
) B B0,

B et it

LAt

CROARILO wATERINL, ST PEMNATED SO0 CONETGION.

Navember 2010

MM-1

Rolied Erosion Control Products (RECP)

-6

ShSEL SIS, BLARRTT MAIINANLE BRS
Ealp WORKDAT, AND

T fuoe D ad
ucr-amtt OF GuPy DR BE PAMKCING, WOT REACTHE

HEM o CITECIRG ORERATERG
FSFLLT BePe a8 SCDN A

SBRENON

‘Mssvn.z [ AcwwS WITHIX 24 WOURSY MOLDWNS A STORM THAT CAUECS TGRFalE
ERDSRDN, AR MAMIERANCE.

M0 FERFORM wELEY

EROCUEN! GHAESVAINNNS AND LANTENANCE AR RECFRCRAT
trrmm. QERATING om:x
POTLMERTED THORGLIGL

TS UANTASE Buby 3¢
Mh NEPELTIINS AND CORMESTVE ufmss SHOULD BE

} m«aas EnPa nE FALED AEPAST CF ALPLALENENT REwah & SoAlEl ubim

WY OF INE FalURE

4 f08n m BE LEFT
RIMOWD BY Thi [CLal AArSOC]

L oARY ﬁﬂwl‘ﬂ DT, [AIH, O OPETES! NARAGED Still PE REPM

b P'_KCL !0 BOHTeaLY SOXCCROE M ISS RECUESTED T 85

ISED O
RE::‘:‘E;M mwmsausm EGCEI‘JMD&I’PA\IMI‘D"‘M

BLARKET, GA TMAT SEWS! DEVND OF
AESEELED O uuwﬂ pir} M». ECH ATONSTALLTD.

AT JLRSTISTANG AR BAR CETARS Thal YARY FATM UDFGD STADAR0
BETAR SAORLD

HATE: 2
CONRMAT WM LOCAL ARISOISTIONS AS 1D Wrsk
AFERINCES ARE NOTIO.

] CiTsas,
BE S0 wmEN

(s soarten 1RO PARNS ST, TRANGD A TR S MNsOL CADIAD, WX ek ALE o 2RO

Hovember 2H0 thban Drafoge ad Plood Caatrob District

Ll Storm Draiiege Esfteria Manuad Yajuare 3

Concrele Washout Area (CWA)

L MTEMSEE HOTEE
LT T Bl S Gy 4D MeIAN 0L EFIOTAE ST counon
wm.m SHNTINT, N3 SEATIE a5
PITIRE iyl RS B et o T msrs prrrs
RSN, -m) »Lﬂf;m RECFRSARY MR LE

3 FREQIENY DINOOREENS WD WA IINANCE, 45T 2 e
CETTTE G (ATRATRES, Conbinint MAPLETANE s COAEIE MiRGS Enih e
BOCUNGNIFD THOWRIGHLY.

3. WAL P Mt Seas
DECONERT OF T Faqui,
LT T AL B ZiieD, Sttty a-\ n-.mza I3 TECERLRE T AANIN
SARCIY FOR DOXCRIME MISTE. COMCAETE Wl RS, R AITE MY Sl B

REFAT 1tk REPUCTRERT RENAD BE SRIWIT 4iGe

’mw‘rmsmﬁmutmu
5 CONAPETY WoRNOLT KPR, WAL PUCES OF LONGRETL A1
0 DE SELAL T Trkl BE TRATIAORTED FAO THE .703 W S m?')h‘z’m
COMTANTA ol (RSPRRA O STOnERLY.
£ THE Ok SRS SRR e LA L, ML CONGRETE FOR D6 FHOSCT & PLARDD.

T miehe T taa 15 BOHOKD, COVER T DSIUSETD ARFA WITH TOR S0k, SEND AND
CARCH OR OTHOAWAE STHBLAET W A wanuR MSRRES BY hel LogK, MHISACIEE

TG, AW PN DRI COERTY, (AR me) T SV OF MR, DLAD] WO enahil N ).
BT bt WRARCTIONS o0 Bt DLTNLS Tral T ST SRS
oAl RISSEQCTIGHT

20U LT
CTRAT WIH LECAL 18 T8 e 0T, SHatLls BE L SER T
TOFERENIEY AR WD,

HECHS

" ey sEad ihar Prabgs and Floud Conirel Dissrict bt 1070 Faminier it e Draltuge s [l Conon v, cwad e U S g Cotn s vt 3 ek 00
Mo i n";“fi;l"r‘lfff&ﬂ‘if’iifu 3 s Lo St Draiags Grarls Myual Yoioms o b St Draig Crierls Moo Vol 3 ’ = )
: : . SCALE: FOR FULL SIZE (2E-x34° o
Computer File information STATEMENT: e Index_of Revisions NS PROJECT: CHEYENNE CREEK at
Creation Date: By: E ¢ N/A Mo, Dole Eot el e SOUTH NEVADA CREEKWALK FILING #1
tosl Voditication Date: 3 THE CIY OF COLORADD SPRINGS " T
b tcalien 9= (A RECOGNIZES THE OESIGNER ENGINEER - EROSION CONTROL DETAILS
File Poth: AS HAVING RESPONSIBILTY FOR THE z Structure: Designer: RNW bate: 5/19
Sheei Wodel Name: DES}GN THE C’TY HAS LIM'TED I'ES 3 Shapt Subsel: Codd: EAK Dale: 6/19 DRA]NASE BAS'N: CHEYENNE EREEK
SCOPE OF REVIEW ACCORDINGLY. 18018
Wicrostation Ver. 4 Subse! Sheels: Checker: RMW Date: 6/19 JOB NO gHEer, 12 OF. 15




Computer File Information

Creation Date: By:
Lost Medification Dote: By:
File Path:

Sheel Modet Nome:

18602 In1 =13 Svstaetada degijun 19, FTIR

Migrostotion Ver.

STATEMENT:

THE CITY OF COLORADO SPRINGS
RECOGNIZES THE DESIGNER ENGINECR
AS HAVING RESPONSIBILTY FOR THE
DESIGN. THE CIFY HAS LIMITED TS
SCOPE OF REVIEW ACCORDINGLY.

SHEED W index of Revisions Kiowa
2 Struclture: Desigrer: RNW Dote: 6718
3 Sheel Subset: Codd:  EAK fole: 6/49
I Subset Sheels: Chucker: RNW Dote: 6/19

PROJECT: CHEYENNE CREEK at
SOUTH NEVADA CREEKWALK FILING #1

EROSION CONTROL DETAILS

DRAINAGE BASIN: _ CHEYENNE CREEK

208 ND 18018 oyepy 13 or 15




S T £ L ] it ot y ' " ‘
s 7 Y'm'um{ B E B
- [—] e s | = S > 15 Bop @ 05 HIN PRIVATE}

18" RCP & 0.556 MIN {PRIVATE] R S, . 8 ] s
et — — e ; T ; N A
ek i ‘Amw%f‘w‘:mn: : ”@_@ﬁf = ‘ = A “";-—i e / - \% k

™
. = ; “
: = / :
. L ES / }
; i
] N i K
» | @ P P
o L 8 - ;
& : By R /
H =
C: (] g C /o C
BE
/_;?g?;“fm STAID¥50 N /7 . g':‘:?-m IRLET
’ FLOW CONTRO .. , g 2w
STORM MH N Y B )
& 5‘? 0% My B 224" RAPOS%

13

36" CMH 0.55% (PRIVATE]

§1
A

CHE

638" JENCTION

. B B
FLAP GATE - g i STRUCTURE ﬁ
F Y&
g
=
Qt
7] -
- ) - - B
s e % | Wn—
ER A A H N

UNDERGROUND DETENTION BASIN 58-1

5960

5960

5955 5955

JGE=42.25

5945 _

5945

_ | MAX PORDING DEPTH

2940

5940t SHRY 5 RS R UNDERGROUND DETENTIO AL CHP 126

S RCPTLI @ R

iy AER 367 C
1 7eLFA0REPCLEI@ _jaorraocme | _ i EBAY KAZTEMP. - T C BOSK(PRVATE]
0.5%{?5‘“’5'{5] . *1265@0-5% . H

5839 5835

5830 ] 5930

5825

5925

T, STRUCTURE

- INV=363 ©

STRUCTURE INV=36.87 -
CsTAzier L L

STA1D+50

‘STA13455 GRATED INLET

Cerapigsuen Lo

kb conTie -
o INYx38,22

STA 10400 UGD

5920

3920

S mvoUT3es L
o
Q !

14+00

10+00 11400 12+00

PROJECT: CHEYENNE CREEK at
SOUTH NEVADA CREEKWALK FILING #1

Computer Fite Information STATEMENT: SCALE: FOR.FULL SIZE (2204 Index of Revisions Kiowa
Creotice Dote: By HORIZ: M/A  VERT: N/A o, Doscriptien Dol v

Conpor:

e— THE CTY OF COLORADG SPRINGS ; e
Lost Modificotion Dote: By: RECOGNIZES THE DESIGNER ENGINEER

Structure: Designen 6/19 UNDERGROUND DETENTION SB-1

Sheet Subset: Codd: 6/19 DRAINACE BASIN:  CHEYENNE CREEK
Subset Sheels: Checker: 6/19 JOB NO 18012 SHEET,. 14 O X%

Fle Path: AS HAVING RESPONSIBILTY FOR THE
’ DESIGN. THE CITY HAS LIMITED TS
Sheet Mock! Rome: SCOPE OF REVIEW ACCORDINGLY.

E RPN

Microstolicn Ver,




- l = N
—— P
A -
sTokM SEWER PROFILE | - 7
STA [0+00=5TREAM STA 9450 :
LT CE R
o . l 7’
: 1
wilB" P
@1.0% M
{PRIVATE)

18" CMF
-—
g
§ =
=t
B
€=

C4BUF 18"HRCP
" @1.0% N [PRIVATE)

1 ReecLin
s = )
S)TA 10476 /
> TYPE1MA
§ : STA 11432
| : FLOW
H y CONTROL MH
5 N 4 : ) g STING 24" RCP b
STA 11432l ; ; ; INV=
\ 0w M‘““\ | LD VERIFY) / IrJ
ROL ME .. T | e
~- - A, - R ¢ 20° '
UNDERGROUND nE'rEb:Egl:l{ BASIN SB-3 PLAN i
Z4"STORM SEWER PROFILE (PUBLIC) -+~
PRI L
-
5480 E 5860
] i 'g
5955 E 3 5955
B e
; : e
5950 ‘é =it 5950
5945 5945
IR SRR ¢ e i ATELL L o s ‘ : e RCPEL HI BLO% - |
WTLITS. ¢ i e S | (PUBLIC} w/RSTHT:TS -
5940 % i B 5940
e b = of
B gl A
5835 g hifn] % EEEt I BN U B s
-2 EoEg 5935
- [ R - BRI 8
At i A A
-l e e bl
R F ] B b
5930 R O S S R Dii HE : E;b; h R b : P TS DI T RIS SR AL I S SN AICITE Y 5930
To+00 TTL00 12400 T0+00
Computer File Information STATEMENT: SCALE: FOR FULL SIZE (22°x34" Index_of Revisions Kiowa PROSECT. Y BN CREEK ot
Cregtion Dote: By HORIZ.: N/A VERT.: N/A Na. Descriplion Date TR SOUTH NEVADA CREEKWALK FILING #1
" . THE CITY OF COLORADD SPRINGS ORIz H/A N/ : g
osl Modifi : : RECOGNIZES THE DESIGNER ENGINEER y UNDERGROUND DETENTION BASIK SB-3 PLAN & PROFILE
e Path: AS HAVING RESPONSIBILTY FOR THE 2 Strcure: Desigres: 5/19 B NS
Sheel Model Name: ggglgg'o?%glgv ?{?cé&hgggrfs 3 Sheel Sobssl: Cade: 6/19 DRAINAGE BASIN: __ CHEYENNE CREEK
Higrostation Ver. ’ 4 Subsel Sheets: Checker: 6/19 JOB NO 18012 SHEET__ 15  oF__15




VICINITY MAP

..................................

- C
CHEYENNE CREEK HYDROLOGY SUMMARY OF DISCHARGES  E.RAMONAAVE 3 0 <
AT CONFLUENCE WITH FOUNTAIN CREEK SUB-BASIN AREA Q5 Q100 v N\ B o
Qs =2,100cfs ac cfs cfs = S\ | &
() ©
= Y all 8w
Qs, =5,850cfs A 243 10.2 188 g 'S cll 523
B 258 10.9 20.0 2 N 8 ﬁ 3 o
Q190 8,840 cfs C 416 6.5 183 = sr e avE S nOQ
J = ol s &9
D 1.12 4.7 8.7 ] Z O C 0o
Qggq = 24,330 cfs E 081 1.1 34 . |l 2 ax
F 027 0.5 1.2 ; = - Ol Qo™
; ()] °
2 C e
ol 2
C O
Ll

E. CHEYENNE RD

N.T.S.

X IR | |
N}% <<& ) M ' 9 . \ INE | )F 9 \
?4@?* \V- \ — ZD Lo if% ——"r 93/__/_4&/ |
EX. 30" HDPE = i// === _— i — ____East Saint Elmo Avenue |
LEGEND \7/\ & - TYPE1C&G ——=— o3 \
BASIN BOUNDARY TYPE 1’C&G < — - : C__ — PR ? 5 /

/A BaSIN #
\XXac] AREAIN ACRES

—=—— FLOW DIRECTION

I/\/“S@{//////// M w

100 YEAR FLOODPLAIN Z
b s \
FLOODWAY REC. NO. 1870137
— OWNER:
—— —— — PROPERTY LINE \

)

Colorado Springs, Colorado

* PART OF LOT 5
BLOCK 9
IVYWILD ADDITION #1

FINAL DRAINAGE PLAN
EXISTING CONDITION DRAINAGE PLAN

FIRST AMERICAN BANK
P C/O THOMSON PROPERTY TAX SERVLCES
T
LOT 3, BLOCK 4
IVYWILD SUBDIVISON
=P
T

&

C

EX. GRATED
INLETS K/
TRAC

*
REC. NO. 210016079 *LOT 5 BLOCK 9

ADDITION NO. 1

OWNER:
COWAN, JAMES VYWILD

N — — \Soﬁdﬂ\t%vada Avenue

—_—

SOUTH NEVADA CREEKWALK FILING NO. 1

* REC. NO. 216004897

OWNER:

BUELL, JOHN A. SR.
HARRIS, CHELSY

\ \
4 ok
\h / /ﬁ |
/
*
REC. NO. 215113548 - 5

OWNER: ~ B.e‘ /

MAUK, CHRISTINA
4 /
&
[ W7 _
/

. o

RS il
(|

v—__\<tj ‘y / Project No.: 18012
N\ /(X/\ e Date:  June 27,2019

~ \ @ g U A Design: RNW
@?’\(\! : DJ)&/Q q@/ 0 Drawn: EAK

\\ N o

) s MBI
N

< // /L ég; // / N LoT 4
A 5 / Zﬁ[k\{ I / ] j\
, r_—=

DRAINAGE ESMT.
(BOOK 5388 PAGE 332)

o )
‘/ /\' ; 7‘

/VV

Check: RNW

= Revisions:

! E- o I & - \5

. |- : ——
—_—l—
~ ~ ~__ N > East Chey‘, oad\ — j - —
~5
0 50" 100 955> Vs 7 EX. INLET B 3 -
Z / / DR / I—j\s_ 1 | e ;E ibo g _—_’___—1____1;——_ 4_/:11‘_——[—; =
SCALE: 1"=50' = — \% — — e =7 _
- ':% lr -




VICINITY MAP

CHEYENNE CREEK HYDROLOGY
E. RAMONA AVE AT CONFLUENCE WITH FOUNTAIN CREEK SUB-BiISJ?I/I\IMﬁggAOF DISCS?RGE;OO
> \ LEGEND Q. =2,100 cfs Q c
éﬁ NOTES: ac cfs cfs Sm 0 s
< 1. ALL LOTS PLATTED WITH A 7' BASIN BOUNDARY Q.. = 5,850 cfs 2\ 4(‘)0 Q
: SIDE, FRONT AND REAR BASIN # 0 1529 23.7 428 o>l 85
& DRAINAGE AND UTILITY 1A .075 0.3 .6 §0 all 58y
= AREA IN ACRES Q.. = 8,840 cfs S cll o3
© /J EASEMENTS. 100 2 1.29 0.6 4.1 S ofl Zsr
- 2. TRACT AIS A COMMON AREA - FLOW DIRECTION Q. = 24,330 cfs 3 0.64 3.0 54 § O V f(—;%
i THAT WILL PROVIDE FOR 500 ’ @D g’ 5 o=
:oz DRAINAGE. TRACT WILL BE FLOODWAY - — 8 @ 9
; MAINTAINED BY CREEKWALK C £
B.I.D. PROPERTY LINE ALL STORM SEWER FACILITIES 9 S
g SHOWN ON THIS PLAN ARE L
- y PRIVATE UNLESS OTHERWISE
E. CHEYENNE RD \ NOTED.
N.TS.

\ \ /
EXISTING BRIDGE GQ'@ ]
TO REMAIN ?’\,‘5@0' il
| —J
5’ D1OR ‘&Q \}C
. AR
w/ 18" RCP L — >
/ QY 5O
ouT | g QJQVQSQ - - —_— [
—_ e ——— — — — — << / — 4/ K - @ \b v
—_/ | 0 E—— \% o, St. ElImo Avenue EX. INLET TO BE 3
. — = SoTORT M MODIFIED TO MEET
PN S A" P = Nk
x — N g i L i 5 p— ‘ g ‘ «T/ ]
o X\\ % ¥ % Lol N B P
N R &= - 1 . O
4 ERE P— Z
1/w=40.0— 10 | Z
‘ B/W=36.5 <
LOT 1 ding A ( D
Building B i [ DJ
- 3 Commercial '{ )
[ FFE +45.7 uggr:(:gma FFE +44.7 FFE +43.7 S g Z Q"
| d Tos 1 St = [
| | | < — S
|LOT 2 BLOCK 5 N i
FINAL DESIGN OF IVYWILD | i o o] - L Tpe I Storm  TLZ REC. NO. 1870137 - -‘é (. Z. <E
STORM SEWER TO b W N re [ 18" RCP @ 1.0% == Manhole = t52-NRCP. @1.0% MINJ— 1 < =
BE PROVlDED WlTH REC. NO. 203162086 I ' T r— OWNER / % M O
PERMANENT BMP - _/ | w FIRST AMERICAN BANK = — =
& STORM SEWER <IVY MANOR LLC [T, é %ZG TYPE 1 C&G C/0 THOMSON PROPERTY TAX SERVICES ,J Q_‘ o]
PROFILES. S=g TYPE 1 MH | (| = <: [1] )
L 2> =
STABILIZED LOW LOW o U ) w LOT 3, BLOCK 4 il NS s
2 LoW GHANNEL TROL — oLl IVYWILD SUBDIVISON — i A @) &
. ~ o 0 — H
FOR GRADING IN CHANNEL SEE) TYPICAL 8 , — N < Z 4
, ” D_ H
SEE GRADING AND EROSION SECTION FIGURE 3. 36"CMP 0.5% 2—24 ORg; i ::d Z O éﬂ
CONTROL PLAN. R g | m =
DRAINAGEWAY —_| 5 o= = : — g
IMPROVEMENTS TO : = = i 1] —~ <
BE PRIVATELY | | UNDERGROUND DETENTION ] - 6'x8’ %L}‘\JCTION 2'x6" GRATED / | | ) i = m —_—
MAINTAINED . WQCV=0.19F AF = STRUCTURE ~ INUET N . » a2
w 30" £ P EURV=0.493 AF o GE=42.25 /| | | ~ | > - Q F%
/ [ o . - T 36 o | @U.5% o V\—m FJZS
* PART OF LOT 5 . © q <:8 S
BLOCK 9 — — ¢ - o Sl Q Z. =~
IVYWILD ADDITION #1 =46.3 S B o e <: — N
- x
" REC. NO. 210016079 * LOT 5 BLOCK 9 0 > 3
ADDITION NO. 1 — — - — W
OWNER: IVYWILD < = ) (]
COWAN, JAMES ok [ % ’ /A @)
C?‘@ T 18"RCP 1.0% / s A
T — | g@e g EX INLETS & Ty 5 DR | : - -
—_— _— \ ~ / . ‘
* REC. NO. 216004897 — . @‘(6 \ ?gogg FE)ERMACl)’\\J,ED —Z // | 6 = = ns
EXISTING 24 cp < ~ TYPE 1 C&G | S a®
OWNER: STORM DRAIN Ooo > ~ ™ LOT 1. BLOCK 1 ) :
BUELL, JOHN A. SR. TO BE REMOVED & ofl— / \,\ STARSMORE SUBDIVISON —r
HARRIS, CHELSY f = __——3 A )
1.29 © | . OWNER:
o - — N —~ \ MCDONALDS CORP. 005-0213 79
~ * - — O T ﬁ‘
REC. NO. 215113548 ) : - ] I | /\
s 30’ PUBLIC 5 DIOR INLET P % / ﬁ A 7 \
. ” | “ ﬁ
S OWNER: DRAINAGE > w18" CMP OUT © / |
< MAUK, CHRISTINA EASEMENT @ 1.25% C ) ‘ |
<v
.U Retaining Wall | “ /
& / O O LOT3 # Mox. Height | |
Qéc? / 2 ” . ) @ . CBourgmr;?c%I ] : |
DRAINAGE ESMT. S = k
(BOOK 5388 PAGE 332) 4 2\, o1 3% FFE 44975 2 o:leP A 15N . | H» “ (/
2 i ol ik I AR
- o RS i B Builking D Building E | R e
\ D ——1 Llied C i _\
JZ&OO Oo% \ % N /’ [ @1.0% H Commercial TYPE 1 ommetcia \‘
= < MH +47. = I~
o2 TYPE 1 MH \\ 7\ FFE +48.5 \ e | // \\ Project No.: 18012
\ \ | CFLOW A\ L= ;" e G 1 N — Date:  July3,2019
(PUBLIC \7 C,OFNﬂROL | — 70\
\ M YS\ SIGN —_ _ ‘ Design: RNW
| / \ 0.64 7 L f @ L = w_ - A Drawn: _EAK
o5t~ L A TS e 74 T T s e e e e \ Check: RNW
\ 7 v [—T [ T U}// i — I N i l}v T e — — ) — Revisions:
T 7 A, — e = - .
= = DTN NN 7y
N TYPE 1 MH—/ &, N
(PUBLIC) 0"287" AN NDERGROUND STORAGE
S U U
TYPE 1 C&G i »} AV AS East Cheyenne Road TYPE 1 C&G

H EURV=.061 AF
~ = x /I = =

18012—FDR Fil. 1 Exh 2—PropDrainage.dwg/Jul 08, 2019



	18012  south nevada creekwalk filing 1 fdr approved
	18012 FDR Fil. 1 Exh 1 Existing
	18012-FDR Fil. 1 Exh 2-PropDrainage

