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Engineer’s Statement:

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

% :"\' "

= >

Date

For and on Behalf of Kic igineerd ‘ _ fﬁbraticn

. &

Developer’s Statement:

I, the Developer, have read and will comply with all of the requirements specified in this drainage
report and plan,

BY: o/ 24 2-2820
« Date
Printed

"ADDRESS: Rocky Top Resources Inc.
1755 East Las Vegas
Colorado Springs, Colorado 80903

El Paso County:

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

Approved
Jennifer Irvine, P.E. By: Elizabeth Nijkamp

County Engineer/ECM Administrator Date: 06/23/2020

El Paso County Planning & Community Development
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L General Location and Description of Project

The Rocky Top Resources project is a site development involving a portion of Tract 7 of
the Garden Subdivision located in El Paso County, Colorado. The property subject to site
development covers approximately 22 acres of the total 44.81 acres. Site development activities
as proposed will not require that a re-plat be prepared however a rezone of the property is
required.

The proposed site improvements will include grading, stormwater detention basin, office
building, parking lot(s), onsite individual wastewater system (septic and leach field), landscaping
and access driveways. The site presently operates as a waste wood, lawn waste and concrete
recycling center. Recycled materials are used to make mulch, fine soil mulch and concrete base
course. Approximately 22 acres of the parcel are not used for the active recycling and sales
operations.

The site is a 44.8 -acre commercial recycling center site located at 1755 East Las Vegas
in El Paso County, Colorado. The site is located within a portion of Sections 28 and 29, Township
14 South, Range 66 West of the 6" Principal Meridian, in Colorado Springs, Colorado. The El
Paso County Assessor parcel number is 64291-01-029, 030 and 031. The parcel is legally
described as Tract 7 in the Valley Gardens Subdivision. The location of the site is shown on the
Vicinity Map (Figure 1). The site is bordered by East Las Vegas Street on the northeast, US
Highway 24 Bypass right-of-way on the northwest, Spring Creek on the southeast and Fountain
Creek on the southwest.

There are no public streets that will be constructed as part of the development of the site.
Access off Las Vegas Avenue has already been designed as part of the City’s Spring Creek/Royer
Road/Las Vegas Street Roadway Design. The access is shown on the site development plan. A
private full spectrum detention (FSD), basin will be constructed and will be operated and
maintained by the property owner and subject to a private detention basin maintenance
agreement. An operations and maintenance manual will be prepared for the FSD.

II. Previous Reports and References

The following reports and plans were reviewed in the process of preparing this drainage
report:

1) Spring Creek Road/Las Vegas Street Roadway Design Plan, prepared by Felsburg
Holt and Ullevig, March 2018.

2) City of Colorado Springs and EI Paso County Flood Insurance Study prepared by the
Federal Emergency Management Agency, dated December 2018.

3) City of Colorado Springs and El Paso County Drainage Criteria Manual, most
current versions, Volumes 1 and 2.

4) Soil Survey of EI Paso County Area, Colorado, prepared by United States Department
of Agriculture Soil Conservation Service, dated June 1981.
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Reference 1 was reviewed to assess whether any facilities shown on the design plans
would impact the site development. The access off Las Vegas will be constructed as part of the
City’s roadway improvement project.

Reference 2 was reviewed in order to assess whether the regulatory floodplains for Spring
Creek and Fountain Creek impact any of the proposed buildings or the recycling operation itself.
As aresult of this review, there will be no habitable structures that will be constructed within the
100-year floodplain, and all grading associated with the FSD and site improvements will occur
within the 500-year or the 100-year flood fringe. There will be no encroachment of fill into the
floodway of either Spring or Fountain Creek.

I11.  Hydrology

Existing Basin Description: Existing sub-basins have been delineated on Exhibit 1. Four
existing condition sub-basins occur within the Rocky Top property. Approximately one-third of
the property now drains to the Spring Creek floodplain and the remaining portion of the property
drains to the Fountain Creek floodplain. The is only one area of offsite drainage that enters the
property at the north boundary which is the slope to the US 24 Bypass on ramp.

Soils within portion of the property subject to the recycling operations are classified to
be within Hydrologic Soils Groups (HSG) A and B as shown in the El Paso County Soils Survey.
The predominant soil covering 85 percent of the recycling operation are identified as Ustic
Torrifluvents (HSG B), that is a loamy soil that is well drained. Soil covering the remainder of
the recycling operation is identified as Ellicott (HSG A), loamy coarse sand that is somewhat
excessively drained. These soils have a moderate to high infiltration rate when thoroughly wet.
These soils have a low to moderate hazard of erosion. The existing vegetation is mostly native
grasses within the portion of the property that is not used for the recycling operation. Along the
Springs Creek and Fountain Creek drainageways cottonwoods, native shrubs and invasive
species such as Russian olive and Dutch elm. There will be no disturbance to these areas as part
of the site improvements. Within the active areas of the recycling operations the vegetative cover
is sparse and there are numerous haul roads and gravel access drives. Vegetative cover outside
of the active area of the recycling operation is 85 percent. Within the operations areas vegetative
cover is less than 10 percent. Ground slopes are less than 2 percent in the active operations areas.

Existing Basin Descriptions: Total drainage area estimated to discharge to Fountain
Creek and Spring Creek 44.8 acres. Developed runoff from the active area of the recycling
operations is now being controlled by a temporary storage bas located near the southwest corner
of the property. There is no discharge of runoff from the active portion of the site. The
descriptions below are for present development condition and the discharges are for the pre-
development condition.

Sub-basin A: This sub-basin is located at east corner of the property. This sub-basin
is s direct flow area to Spring Creek. The colorant and colored mulch storage area operations is
within this sub-basin. This sub-basin lies within portion of the 100- and 500-year floodplain of
Spring Creek however the active portion associated with the colorant storage and processing lies
outside of the 500-year floodplain. The colorant storage material is stored on an existing concrete
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slab. The sub-basin covers 5.32 acres and has slopes of 1 to 2 percent. The estimated 5- and 100-
year discharges are 0.9 and 6.1 cubic feet per second, respectively.

Sub-basin B: This sub-basin is located at south comer of the property and is a direct
flow basin to Spring Creek. This sub-basin lies within portion of the 100- and 500-year
floodplain of Spring Creek. There are no active operations associated with the recycling within
this sub-basin. This sub-basin covers 7.51 acres and has slopes of 2 to 4 percent. The estimated
5- and 100-year discharges are 1.6 and 10.9 cubic feet per second, respectively for the pre-
development condition.

Sub-basin C: This sub-basin is located at south corner of the property and is a direct
flow basin to Fountain Creek. This sub-basin lies within portion of the 100- and 500-year
floodplain of Spring Creek. There are no active operations associated with the recycling within
this sub-basin. This sub-basin covers 3.59 acres and has slopes of 1 to 2 percent. The estimated
5- and 100-year discharges are 0.9 and 5.7 cubic feet per second, respectively for the pre-
development condition.

Sub-basin D: This sub-basin covers the active areas of the recycling operations and
discharges to the existing temporary storage basin located in sub-basin B. The retail office, waste
concrete storage, waste concrete processing waste wood storage and yard waste storage and
processing now existing in this sub-basin. This sub-basin lies within portion of the 500-year
floodplain of Fountain Creek. The sub-basin covers 29.42 acres and has slopes of 1 to 2 percent.
The estimated 5- and 100-year discharges are 4.4 and 28.6 cubic feet per second, respectively for
the pre-development condition.

Propoesed Basin Descriptions: Developed runoff from the active area of the recycling
operations will be controlled by a proposed full spectrum detention basin. There will be no direct
discharge to Spring or Fountain Creek other than from this sub-basin that lies outside of the active
area of operations. The descriptions below are for the proposed development condition. The
proposed condition sub-basins are shown on Exhibit 2.

Sub-basin 1: This sub-basin covers the active areas of the recycling operations and will
discharge to a proposed extended detention basin. The new retail office, parking area and access
driveways, waste concrete storage, waste concrete processing waste wood storage and yard waste
storage and processing now existing in this sub-basin. This sub-basin lies within portion of the
500-year floodplain of Fountain Creek. The sub-basin covers 30.45 acres and will have slopes
of 1 to 2 percent. The estimated 5- and 100-year discharges are 28.9 and 79.5 cubic feet per
second, respectively.

Sub-basin 2: This sub-basin is located at east corner of the property and is a direct flow
basin to Spring Creek. This sub-basin lies within portion of the 100- and 500-year floodplain of
Spring Creek. There will be no active operations associated with the recycling within this sub-
basin. This sub-basin covers 1.4 acres and has slopes of 2 to 4 percent. The estimated 5- and
100-year discharges are ..5 and 3.4 cubic feet per second, respectively.
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Sub-basin 3: This sub-basin is located at southwest corner of the property and is a direct
flow basin to Fountain Creek. This sub-basin lies within portion of the 100- and 500-year
floodplain of Fountain Creek. There will be no active operations associated with the recycling
within this sub-basin. This sub-basin covers 2.5 acres and has slopes of 2 to 4 percent. The
estimated 5- and 100-year discharges are .5 and 3.2 cubic feet per second, respectively.

Sub-basin 4: This sub-basin is located at south corner of the property and is a direct flow
basin to Fountain Creek. The Fountain Creek Greenway Trail passes through this sub-basin.
This sub-basin lies within portion of the 100~ and 500-year floodplain of Fountain Creek. There
will be no active operations associated with the recycling within this sub-basin. This sub-basin
covers 11.49 acres and has slopes of 2 to 5 percent. The estimated 5- and 100-year discharges
are 2.0 and 13.2 cubic feet per second, respectively.

IV.  Hydrology Calculations

Storm runoff for the site was estimated using the methods outlined in the City of Colorado
Springs and El Paso County, Drainage Criteria Manual. Chapters 6 and 13 of DCM Volume 1
was used to assess the hydrologic characteristics of the site and for the design of the FSD. The
topography for the site is presented with a one-foot contour interval at a horizontal scale of 1-
inch to 100-feet. Exhibit 1 presents the existing drainage patterns for the area and Exhibit 2
presents the developed drainage patterns for the area, including the sub-basins and the
corresponding flow rates. The flow rates for the sub-basins were estimated by using the Rational
Method. The 5-year and 100-year recurrence intervals were determined. The calculations can
be found within Appendix A of this report.

V. Hydraulic Calculations

The sizing of the onsite hydraulic structures was determined using the methods outlined
in the City of Colorado Springs and El Paso County, Drainage Criteria Manual. The site will
be drained primarily via sheet flow that is the collected in onsite swales. All runoff will outfall
to the proposed extended detention basin. Discharge from the FSD will be directly to Springs
Creek via a 30-inch RCP.

The capacities for proposed inlets and culverts were determined assuming inlet control, a
100-year storm and a maximum headwater to depth ratio of 1.2. The hydraulic capacities of the
culverts were determined using the Urban Drainage and Flood Control District (UDFCD), UD-
Culvert. The FSD outlet pipe is proposed to be reinforced concrete with flared-end section\. The
outlets of all culverts will be protected with riprap which will be sized to meet the outlet velocity
condition at each culvert. The riprap at the outlet of all the culverts has been sized to withstand
the forces atiributable to the 100-year design discharge. Inlets were sized using the UDFCD’s
UD-INLET spreadsheets. Hydraulic calculations are contained within Appendix B.

The size of the proposed FSD was determined using UDFCD’s UD-Detention
spreadsheets. The required water quality capture volume (WQCV), excess urban runoff volume
(EURV}) and the 100-year storage volume were estimated for the proposed. Per El Paso County
requirements, one-half of the WQCV was added to the 100-year storage volume. The FSD’S
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will be designed in accordance with the City of Colorado Springs DCM Volume 1, in
combination with the UDFCD DCM Volumes 2 and 3. The FSD’s will have a forebay(s), a low
flow trickle channel and an outlet structure that will control the discharge of the WCQV, EURV
and 100-year detention volume. Discharge from the FSD’s during a 100-year inflow event will
be limited to the rates of runoff for Hydrologic Soil Groups A and B. The FSD will have a
forebay(s) with the required discharge rate and storage volume per Table T35 of Volume IIl of the
UDFCD DCM. The FSD will concrete trickle channel(s) to carry the discharge from the
forebay(s) to the principal outlet structure. The principal outlet structures will have perforated
plates that will be designed to control the discharge of the WQCV and the EURYV (stages 1 and
2). The 100-year discharge (stage 3), will be controlied to pre-development conditions using a
30-inch RCP with a restrictive orifice plate. An emergency spillway will be provided over the
crest of the FSD’s embankment sized to convey the maximum 100-year un-detained inflow from
sub-basin 1 estimated at 79.5 cubic feet per second. Calculations supporting the design of the
FSD’s are contained in Appendix B.

Earthwork at the site of the FSD basin will be completed initially so that the FSD could
provide the function of a sediment trap. If the FSD is to be utilized as a sediment basin, the
perforated plate that will control the discharges from the FSD will have to be blocked so that
sediment laden construction stormwater runoff cannot pass through the outlet structure and into
Spring Creek. The required sediment storage is estimated at 74,900 cubic feet. Notes have been
added to the grading plan and to the details of the outlet structure stating the requirement that a
Ya-inch plywood board be placed over the perforated plate until such time that final stabilization
BMPs have been installed.

V1.  Floodplain Statement

The Floodplain Insurance Rate Map (FIRM) for El Paso County Flood Insurance Study
(FIS) panel 0741 dated December 7, 2018 was reviewed to determine any potential regulatory
floodplains within the property. The property is impacted by the 100-year and 500-year
floodplains of Fountain and Spring creeks. Only a small portion of the active recycling
operations lies within the 500-year floodplain. Grading will occur within the 100- and 500-year
floodplain of Fountain and Spring creeks. The FSD will lie outside of the 100- year floodplain
but a small portion will lie within the 500-year floodplain. FIRM panel 0741G is shown on
Figure 2. No grading will occur within the floodway of Spring or Fountain creek.

VII. Grading and Erosion Control

The primary earth disturbing activity within the Rocky Top site will result from the
construction of the FSD, new office building, driveways and parking areas. Outside of the areas
of new construction no grading proposed to occur. It is the property owner’s responsibility to
monitor the condition of the temporary erosion control features. Should any of the erosion
control facilities come into disrepair prior to the establishment of the native or natural erosion
control measures, the developer is responsible for the maintenance and any associated costs. The
developer is also responsible for the clean-up of offsite areas affected by any excessive erosion
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that may leave the site. Control of erosion from areas disturbed by utility construction or home
building will be the responsibility of the respective contractor. All erosion control measures shall
be installed and maintained in accordance with Volume 2 of the City/County Drainage Criteria
Manual. Final grading and erosion control plans will be provided within the design plans to be
prepared for this project.

The primary erosion control measure to be utilized in this project will include seeding
and mulching of all the disturbed areas with the native seed mix. All areas disturbed by
construction shall be seeded and mulched within sixty days after the rough grading has occurred.
Cut and fill slopes will be reseeded and the slopes equal to or greater than three-to-one will be
protected with erosion control fabric. Silt fence barriers will be placed along the site at the bottom
of the re-vegetated and rough graded slopes. Inlet protection will be used around each of the
proposed culverts and inlets.

VIIL. Drainage and Bridge Fees

Tract 7 of the Valley Garden Subdivision lies within the Fountain Creek and Spring Creek
drainage basins. Drainage fees will not be due for this site development application.

IX. Economic Analysis

Summarized on Table 1 is the cost estimate for the private drainage improvements
associated with Rocky Top Resources project. No publicly maintained drainage facilities are
required or proposed.

X. Best Management Plan Selection

The site will be developed to minimize wherever possible the rate of developed runoff
that will leave the site and to provide water quality management for the runoff produced by the
site as proposed on the development plan. The following steps were accounted for when the
storm water collection and storage facilities were designed.

Step 1: Runoff reduction

Recycled asphalt (RCA) has been used as an alternative to concrete and asphalt within
the proposed driveway areas within the active areas of the site. Runoff is reduced by
approximately 15 percent as compared to a concrete surface. Some portions of the operations,
such as the colorant additive and storage area, are protected by earthen berms that prevent direct
discharge to the site or into the receiving drainageways. These berms act to slow the rate of
runoff by increasing the time of concentration and provides for a lower effective impervious
factor compared to areas that directly discharge.

Step 2: Stabilized drainageways

No major drainageways cross through the site. The banks of Fountain Creek and Spring
Creek where they are adjacent to the site are presently stable. Discharge from the FSD will
control runoff to pre-development conditions and therefore not expected to adversely impact the
receiving drainageways.
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TABLE 1: TRACT 7 VALLEY GARDEN SUBDIVISION
PRIVATE DRAINAGE IMPROVEMENT COST ESTIMATE
KIOWA PROJECT NUMBER 17066

ITEM UNIT COST UNIT  QUANTITY TOTAL
PRIVATE DRAINAGE FACILITIES

EDB DETENTION (1) $35,000 AF 26 $91,000
30-INCH RCP $97 LF 1668 $16,102
CDOT TYPE D INLET $5,731 EA 2 $11,462
SUBTOTAL $118,564.00
CONTINGENCY (5 %) $5,928.20
ENGINEERING (10 %) $11,856.40
TOTAL $136,348.60

(1) PER ACRE FOOT UNIT COST INCLUDES, GRADING, OUTLET STRUCTURE AND OUTLET STORM SEWER,

FOREBAY, CONCRETE TRICKLE CHNNEL AND EMERGENCY SPILLWAY



Step 3: Water Quality Capture Volume

Runoff from the site will outfall to a FSD basin that will be sized to store and release at
prescribed rates and time periods, the water quality capture volume (WQCV), the excess urban
runoff volume (EURV) and the 100-year runoff volume. The FSD is design to operate as an
extended detention basin (EDB). The discharge of the WQCV, EURV and the 100-year will be
managed by means of a water quality outlet structure. The FSD will have a concrete trickle
channel and forebay(s). The FSD has been designed to be on conformance with El Paso County
engineering and drainage criteria.

Step 4: Industrial and Commercial BMP’s

All chemical and fuels used in the recycling operations that are routinely stored on the
site will have spill containment measure provided. A separate spill prevention and containment
plan will be prepared by the operators of the facility. Access to the retail mulch, aggregate and
soil drop-off and pickup are restricted to designated RAP driveways. Access to areas not part of
the recycling operation is limited by the property owner by fencing and signage.
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Appendix A
Hydrologic Calculations

Runoff Coefficient Calculations
Time of Concentration Calculations
Runoff Calculations
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SUB-WATERSHED RUNOFF CALCULATIONS PRE-DEVELOPMENT CONDITIONS
PROJECT: Rocky Top Resources

PROJECT NO: 17066

RATIONAL METHCD FORMULA: Q=ClA

SUB-BASIN  AREA RUNOFF COEFFICIENTS RAINFALL INTENSITY RUNOFF (CFS)
NO. (AC) C5 C100 15 1100 Q5 Q100
{(INCHES/HR)

A 5.32 0.08 0.36 1.90 3.20 0.9 6.1
B 7.51 0.09 0.36 2.35 4.05 16 10.9
c 3.59 0.09 0.36 2.65 4.40 0.9 57
D 29.42 0.09 0.36 1.65 2.70 4.4 288
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SUB-WATERSHED RUNOFF CALCULATIONS PROPOSED DEVELOPMENT CONDITIONS
PROJECT: Rocky Top Resources

PROJECT NG: 17066

RATIONAL METHOD FORMULA: Q=CIA

SUB-BASIN AREA  RUNOFF COEFFICIENTS RAINFALL INTENSITY  RUNOFF (CFS)
NO. (AC) c5 C100 15 1100 Q5 Q100
(INCHES/HR)

1 30.45 0.45 0.6 2.1 4.4 28.8 79.5
2 1.4 0.08 0.36 4.0 6.8 0.5 3.4
3 25 0.09 0.36 2.2 3.6 0.5 3.2
4 11.49 0.09 0.36 1.95 3.2 2.0 13.2



Hydrology

Chapter 6

Figure 6-5. Colorado Springs Rainfall Intensity Duration Frequency

P —t50-Year

Do) Ss-28.vear
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20 25 3o 35 40

Duraticn, D (minutes)

IDF Equations
Figo =-2.52 In(D) + 12,735
Iso =-2.25 In{D) + 11.375
Is=-2.00 In(D) + 10.111
Iip = -1.75 In(D) + 8.847
Is=-1.50 In(D) + 7.583
I,=-1.19 In(D) + 6.035

Note: Values calentated by
equations may not precisely
duplicate values read from figure.
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Chapter 6 ~ Hydwlogy

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

Land Use or Surface Parcent Runoff Costliclents
Chatactedstics impervious 2-year Syear 10-yesr 25-year ’ SGyear 100-year
HSGAZS | HSGCAD | HSGARB | HSG CBO | HSGARR | HSGCRD | HSGARE | HSGCED | HSGARB | HSGCED | HSG ARB | SGCED

Business .

Commerdial Aveas a5 0.78 0.80 0.81 0.82 083 684 0.85 9.87 .87 0.88 0.88 0.89

Nelghborhood Areas 0 0.45 £.49 0.49 P53 0.53 0.57 N.58 0.62 0,60 .65 0.52 0.68
Residential

1/8 Acre oz less 55 041 0.45 045 0.4% 045 054 0.54 458 0.57 .62 0.55 .65

1/4 Acre 40 0.3 0.28 0.30 0.35 .36 a4k 0.42 0.50 {146 0.54 050 0.58

1/3 Acre 30 0.18 0,22 0.35 £.30 .32 0.38 £33 047 243 .52 0.47 0.57

12 Aas 25 .15 .10 0.22 0.28 0.30 0.36 .37 0.45 041 051 0.556 0.56

1Ace it} 012 a.17 0.20 0.26 0.27 0.34 Q.35 0.44 0.40 &.50 0.44 {55
Industrial

Light Areas 80 0.57 0.60 0,59 0.53 0,63 0.66 0.66 6.0 0,68 0.72 08 474

Heavy Areas 50 0.71 .73 633 0.75 0.78 0.77 0.78 0,80 0,80 0.82 0.81 0.83
Parks and Cemeteries 7 405 0.09 0.12 12 0.20 .29 030 0.40 0.34 045 £.39 052
Playgrounds 13 8,07 0.13 016 0.3 0.24 831 0.32 042 0.37 848 0.41 0.54
Rallroad Yard Areas 40 0.23 0.28 4.30 0,35 036 0.42 0.42 0.50 0.46 0,54 0.50 158
Undeveloped Areas

Historie Flow Analysis-- 2

Greenbelis, Apdeulture 0.03 .05 0.08 216 0.17 026 $.26 0.38 031 445 0.26 051

Pasture/Meadow 0 0.02 0.4 0.08 0.15 0.15 0.25 8.25 0.37 0.30 044 D35 | 050

Farest 1] 0.02 0.04 0.08 0.15 .15 0.25 0.25 037 D.30 0.44 035 0.50

Exposed Rock 100 0.89 0.8% 0.50 0.90 0.92 0.92 0.94 L.94 .95 095 .56 0.96

fislte Flow Anzlysis (when 45

landuse s wndefined) 0.26 0.31 .32 0.37 0,38 0.44 0.44 0,51 .48 0.55 D51 .53
Streets

Paved 100 .89 G809 0.90 0.50 0.92 0.92 0.54 0.94 0.95 .95 096 085 .

Gravel B0 0.57 0.60 0.59 0.63 0.63 0.66 0.66 0,70 0.58 0.7z 070 0.74
Driva and Walks 100 3,89 0.89 0.50 0.90 892 0,52 0.94 0.84 095 0.95 086 0.96
Raofs 50 07 0.73 0.73 075 0.75 0.7 0.78 0.80 0.60 0.82 0.8F 083
I_l.awns 0 0.02 0.04 0.03 .15 0.15 0.25 .25 0.37 0.30 0.44 (.35 059

3.2 Time of Concenfraticn

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 fiow calculations.

For urban areas, the time of concentration (£.) consists of an initial time or overland flow time () 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 () plus the time of travel ina
concentrated form, such as a swale or drainageway. The travel portion (t,) of the time of concentration
can be estimated from the hydraulic properties of the storm sewer, gutter, 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 concenlration
is represented by Equation 6-7 for both urban and non-urban areas.

May 2014 City of Colorado Springs 6-17
' Drainage Criteria Manual, Volume 1
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Appendix B
Hydraulic Calculations

1 7066-fdrx Kiowa Enginesering Corporation
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KIOWA NOTES: LEGEN
1.  CROSS SECTION LABELING THIS SHEET ADDED BY KIOWA e GEEE AOGhAY
ENGINEERING.
2. MATCH TO EFFECTIVE FIS FLOODPLAIN PROVIDED BY ONE-FOOT PROPOSED FLOODWAY
MATCH EFFECTIVE FIRM BOUNDARIES KIOWA ENGINEERING. 100 YR EFFECTIVE FLOODPLAIN
SPRING CREEK CROSS SECTION A NOTE: 100 YR PROPOSED FLOODPLAIN
STA. 1700 1. TOPOGRAPHY FROM CSU FINS. ;‘;‘; Y‘aRz Z??:gﬁ ELVOE:DF‘F;E:NF'-UWFWN 200 0 200 400
BEES0RS1T VERTIAL DATIN HOYD 500 YR PROPOSED FLOODPLAIN ¥ inch =200 feet
2. CORRELATE WORKMAP STATIONS TO THE FLOOD PROFILE
STATIONS BY ADDING THE FOLLOWING INCREMENTS TO mamamwnm 500 YR PROPOSED OVERFLOW FLOODPLAIN
THE APPROPRIATE ALIGNMENT. 5200 BASE FLOOD ELEVATION
[} FOUNTAIN CREEK 260,340 FEET
] FOUNTAIN CREEK SOUTH OVERFLOW 625 FEET OVERFLOW STATION
FOUNTAIN CREEK NORTH OVERFLOW 1.036 FEET
I 30150 CROSS SECTION NUMBER
b e g
T e
o CITY 0F cov,

MATCHLINE
STA: 96+50
SEE DWG 5

CTY OF LA ORRD0
PERARTVIENT OF HUBLEC WORKS EXGINFFRING

FLOODPLAIN BOUNDARIES

. ) PP
DESIGN:  GGS. LEH, JMB PROJLCT
DETAILS LEM, Krl, RT NUMBER; 501007
CHECK: MAG DATL: JUNE 2013

CHV OV COLORADO SPRINGS. COLORADO

~ FOUNTAIN CREEK FLOODPLAIN RESTUDY

sranon 160+50 - 96+50

DRAWING
HUMBER:




PeorecT
STE

HEC-RAS Plan: FC_Mar 2013 {Continued)

FoowTh(ad Czesle

Reoch River 8n | Profla .| OTotal | MIChEl | WS Blev | Criws. | EG.Elev | EG Slops | VelChol | FlowArea | TopWedh [ Frouse#Chl
o R ek ) S W DLT) R R TR s [sa® 1 e
NOF to GOF (17515 - [1GYR - - 790000 585104]  SGRBA7|  Gsgad  bes0zel  oobiwat 545 2056.30] 74604 Al
NOFto SOF 117515 . 8B YR 14300.00 5851.04 5860.41 5858.45 5861.05 0.0¢1583| 7.08 310548 784.62 Q.46
NOF to SOf - 17515 . {10RYR - 18000.00 5851.04 S861.09] 5855.11 5861.86 6.001760| 786 357282 795.56 .48
NOF to 50F - {17515 -~ - J508YR - 2507986 SB5104;  Ses2ys|  5ec070|  Sesasa | 0002173 5.78 471688 62145 0.55
NGF to SOF - 117430 Bridge
NOF to SQF 117374 L |10¥YR 7906.00 5851.07. 5858.11 5856.1 5B58.43 0.001885 517 1915.74 655.32 040
HGF 1o SOF - 17374 YR 1470000 5851.07)  GR%9.71]  GBsrB4|  5860.16|  0.0018%6 18| zeerag 671.72 042
NOF te SOF - 117374 {100 ¥R 18000.00|  SBS107)  G650.42|  Ggsao3|  6BA08|  0.0CH034 6372 323750 677.66 043
NOF Io SOF - 417374 - 1S00YR . |  29076.86|  5851.07]  586219] 585943  586207|  0.002067 808 434269 809.28 046
NOF to BOF . 17842 - |1 YR 7900.00]  585100]  5857.63]  5856.09  SEs82B|  0.00316% 747 7641.44 57651 055
HOF to BOF .- i¥R. . | 1a30000]  58s1cn]  Sas9.20)  685815| 566002 0002028 48| 2630.8% 80251 055
NOF fo §OF - WOYR 15000.00)  585100{  566000) 585885  G860.82) 0003005 514 3G57.05 606,84 056
HNOF te SOF - - SCOVR |  290758G|  SBSiGot  5661.71|  S650.08  5BE28| 0.00326% 1087 ai17a2 B50.83 061
NOF Lo SOF - L 16 ¥R - 7900.00 5848.90: 5856.74 5856.74 5R57.99 0.005437 10.07 1192.10; 506.45: 0.74
NOF 1o SOF " IS0YR .. .| 1430000| _ 584e00]  5B58.08] 565809 | Sesaral  0.006205 123 1897.40 54128 6.52
NOF io SOF AG0 YR 1800600  58¢e00]  5BsATa  SAsatz| | SBEG.S1|  0.006367 1321 234395 55895 084
NGF 1o SOF Ei Yie 2907986 So4980,  68s020|  Geou20|  Seb2dr| | 0.006942 1551 30363 604.52 080
NOF Io SOF 117250 W0YR 750C.00|  SBe6U0i  5A5A7|  SBSpan|  583677]  0.006717 1077 733,68 201,62 0.72
NOF 1 SOF __ 117250 S0YR T4300.00] . 564600  585659|  SB5537]  585e.54| 0005658, 1203]  d62s20 59272 071
NCF ks SOF_ 117250 100 YR 18000.00]  SH46.00%  5847.71| _ 5857.40|  GemS%|  0.003048 1208] 218225 507,56 087
NOF 1o GOF 117280 g0 YR 20075.66] 584600 S85385|  S650.16|  56861.86| 0004876 325 337958 57767 067
NOF 1o SOF . {18373 YR 760000] 584600, 505163 S851a1]  5853.27| 0015396 1030 767.02 189,84 .50
NOF to SOF . - 8973 SoYR_ - 14300.00]  SRembO]  G85a20]  6esaas|  585593) 0017802 1303 t097.60 20454 085
NOF 1o 5OF _ 116973 YR 16000.00]  5646.CO}  ©B5448]  so4e9|  Gesr2i| 0915127 1327]  1e0815 33323 092
NOF fo 5OF 116973 JET 2907965 58:600]  SA5695|  Gon6.9n|  585mBe| 001149 1i23] | 2a0782 48167 5.85
NGE 1o SOF 118672 YR 7a0000|  S90500)  Ses0.Bz|  Se48g| 585133 0.002678 5.71 1382.73 ) .48
NOF 16 SOF__ 116672 . - |50 VA T6300.00]  GoAb.C0]  585293]  5850,39|  585306]  0.002734 685 210163 el 0.49
NGF lo SOF 116672 BGYR - 1800000 5845.00)  GBA3E1] 5851 08| 585467  0.00384% 7.49] 247643 459.04 050
NOF o SOF 116672« |506YR T 75079.86]  S04500]  S05615| SBAZ9S|  5657.31]  0.002847 8.76] 350706 491.92 05t
NOF 1o SOF .. 1o YR 7o00.00]  584500]  So50.78]  so4Ag9] 585123 0001953 551 1624.07 45818 046
NOF 10 SOF . . TR 1430000 584500]  Sa5205!  585041] 6653500 0001710 25| 273078 58151 043
NGF to 50F TCOYR 18000.00) 504500}  5853A7|  c@aio0a]  besedn]  0.001700 67z| 327163 60204 043
NOF to SOF S0OYR - 50079.85]  Se4500] 585625 SASz78]  5857.04) 0001567 TE2| | 4TE154 62738 047
NOF 1o GOF Brdge
NGF to SOF . GYR . 790000 58a50B]  S85064] 5848861 585101  0.004136 508 161830 47635 [XE
NOE to SOF 50 YR 14300.00)  5845.00)  SB52B3]  SES0241 8853041 0.002843 526 279529 56057 0.38
|08 YR 1900000[  sB4500]  cesaga] | SBS0.82  SBS420]  0.002701 558] 331458 58152 035
S YR 2907568 S64500]  SBS633]  Gotaap|  GBS6.73|  0.002267 620]  aramsz 61232 037
FOF 1o SDF {76560 .| 10 YR. Jooo.00]  50e5.00]  504B89]  SB4584)  5850.40] 0008093 1047 4512 281 49 094
NOF fo SOF. {36560 SDYR 1430000 584500 585045 SB50.45]  GBS252  0.002818 1215 7341.68 357 .65
NOF 10 SOF. . |38560 00 YR T8000.00) | LBAGO]  585150]  GA5195)  5BS354| 0007024 1223 776,52 43608 0.57
NOF 30 SOF - {16560 - -~ |S0OYR 20075.56]  GRe500) . GHbL14| | SB53o5|  Gesedzl  0.002672 1030] 382699 59141 0.58
NOF 1o GOF, | 16544 ° 10 ¥R Fo00.00|  584300]  58avGB| | SBAT.EE|  S84e.56.  0.01693 11.09 71237 23643 102
NOF 1o SOF .- {16544 S0 YR 14306.00 5843.00 5850.23) 5845.59 585194 0.003038 10.78 1405.89 298881 .78
NOE 1o SOF. . | 16544 7. | 168 YR 160000 58s3.00]  EE5174|  585042]  Se53.28]  0.008373 036 194821 45188 087
NOF fo BOF... . {16544 . . | 500 YR 20079.66] _ 5e4300]  SBS5A3|  seme7yl  5BS636|  D.003454 96z2| 369284 E77.38] 0.53
NOF to SOF | 7900.00| . SB3E70} _ 5847.05|  5843.98]  SB47.80] 0002578, 6.9 135,41 17580 046
HOF o SOF .~ 1430000 483870} 585020|  6Ad625|  5A3i27i  0.002542 8.39 183351 28574 04T
NOF 0 SOF - 18000.00]  SH3ETD] G0S1.85|  B54704] 5052761 _ 0.002480 9.05| 225458 358,75 0.48
NGF 10 $0F - 3007686 5638701 585467|  5050.62|  SBSE04  0.002259 015] 385074 1348 Ga7
WOF 10 60F - . 7006.00]  SH3700] 504506  5G4300]  S847.07!  0.003338 508 9TE23 130,30 052
NOF o SOF - 1430000 5837.00]  GB4BJ5|  5B4573|  G850A43|  0.004247 048] 146161 254.72 .59
NOF 50 80F . TH00U00|  5807.001  S5BSQ.U4|  G447.08]  5851.93]  0.004164 1128 384308 34701 050
NOF o SOF . 2907986  5837.00] 585345  5851.22] 585534 0.003317 12.04] 333451 e .85
Hein DS 790000)  SO35.001  SBA4.87]  684235] 584603 0004141 353] 106984 20830 0.55
Man DS - {15013 - |SG¥R 14306.00] | 5935.00]  S847.75| 594541l  SBAB.21]  0.004128 1640] 168186 24832 057
Mpin DS - 146813 - - [10B YR 78000.00]  583500]  SB45.071  SBe6.4B|  5650.73,  0.004031 1115] 205261 TH062 058
Main 08 {15813 - |50 ¥R 3540000 583500]  GO51.87|  s8493z|  SBs4da| 0004818 1364] 282758 29277 0.53
Main DS Ji8at 790000]  SB31.00]  Se4ial]  S83000]  GBazall  0.007213 8.05 99011 16957 0.57
Mein 08 -~ B e R 1430000 S831.60. 5844.12 5841.57| 508435.64 0.807054: 5.97 1503.65 23588 0.59
ManDS . 4624t TH00000| 583100 SBa5.3]  SO42641  5B47.03;  0.007817 itie 174388 e 03
Wan DS 11624t 500 YR 2940600  5A3100]  5e4m04l  SEA629]  5B50.33]  0.007578 1279]  282189 586.70) G54
Main DS 1715 750000)  SH2EAZ|  SEAG.15| 583508  5BA0.60; 0001748 55| 162383 330.83) 0.33
[Man D8~ {teT18 T [SOYR 7430000] | SE2BE2]  GBAR37|  SAaryS|  GeAnBAl  0.009554 602 307864 51341 032
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Extended Detention Basin (EDB)

Table EDB-4. EDB component criteria a;

EDBs with

EDBs with

Or-Site EDBS | gppswith | mDBs with :
Watersheds Watersheds Watersheds Watersheds
Watersheds
up to 1 between 1 and up o 5 over 5 over 20
I . Z Impervious Impervious Impervious Impervious
mpervicus :
1 Acres Acres Acres Acres
Acre
. 0,
Release 2% of | Release 2% of | Release 2% of Release 2./° of
i . . the undetained
the undetained | the vundetained | the undetained 100-vear nsak
Forebay 100-year peak | 100-year peak | 100-year peak di i F b
Release and discharge by discharge by discharge by !f:a argfea y
Configuration way of a way of 2 way of a Yo
. : wall/notchor
wall/motch wall/motch wallfnotch . 3
configuration | configuration | configuration berm/pipe
configuration
o EDBs should
Mipitwm | notbeused | ogofthe | 2Wofthe | 3%ofthe | 3%ofth
Vol ol for WQCV wWQCV WQCV WQCY
otume ‘watersheds
o with less than
axirmum : : . . . .
Forebay Depth I lmfcirévmus 12 inches 18 inches 18 inches 30 inches
= the > the > the >the
Trickle maximum maximum maximum maximum
Channel possible possible possible possible
Capacity forebay outlet | forebay outlet | forebay outlet | forebay outlet
capacity capacity tapacity capaoify
Micropool Area>10f® | Area>10f® | Areaz 10f2 | Areaz 108
Initial Depth> 4in. | Depth> 4in,
Surcharge D?pﬂ;lz 4 D!f‘pg;?s 4 Volume > Volume?
Volume fnches m 0.3% WQCV | 0.3% WQCv

! EDBs are not recommended for sites with less than 2 impervious acres. Consider a sand filter or rain

garden.

2 Round up to the first standard pipe size (minimum 8§ inches).

EDB-12 -

Urban Drainage and Flood Controt District

Urban Storm Drainage Criteria Manual Volume 3

November 2015
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Rocky Top Resoruces
Volume Calculation

Area Area Avg. ncremental  Cumulative
Stage  Elevation sq. ft. Acres Area Increment Volume Volume
0 49 0 0.00
0.05 1 0.05 0.08
1 50 4,384 0.10
0.32 1 0.32 0.37
2 51 23,531 0.54 .
0.58 1 0.58 0.96
3 52 27,333 0.83
0.68 1 0.68 1.63
4 53 31473 0.72
0.77 1 0.77 2.40
5 54 35415 0.81
0.88 1 (.86 3.28
6 55 39560 0.91
1.02 1 1.02 428
7 56 49000 1.12
1.35 1 1.35 563
57 59000 1.58

Kiowa Engineering Corporation
Project No. 13064
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Detention Basin Outlet Structure Design

FLOW [cfs]

. _UD-Detention, Version 3.07 (February 2017)
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Detention Basin Outlet Structure Design

Project: Rocky Top Resources

UD-Detention, Version 3,07 (February 2017)

Basin ID: FSD design drainage area 30.45 acres

E:

IONE u-w:/
LS

VOO-YLAR
omnce

User Input: Orifice at Underdrain Outlet (typically used to drain WOCV In a Filtration BMP)

Underdrain Orifice Invert Depth =
Underdrain Orifice Diamete

ple Zone Configurati

(R ion Pond)

inches

Stage {ft) Zone Volume {ac-ft) Outlet Type
Zone 1 (WQCV) 4.21 0.483 Orifice Plate
Zone 2 (EURV) 572 0.946 Orifice Plate
(100+1/2WQCV) 7.51 1.392 Weir&Pipe (Restrict)
2.820 Total

ft (distance below the filtration media surface)

Calculated Parameters for Underdrain

Underdrain Orifice Area =

N/A

7

Underdrain Orifice Centroid = feet

User Input: Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP)

Invert of Lowest Orifice =

Depth at top of Zone using Orifice Plate =

Orifice Plate: Orifice Vertical Spacing =

Orifice Plate: Orifice Area per Row =

0.00

5.84

23.80 inches
N/A inches

User Input: Stage and Total Area of Each Orifice

Row {numbered from lowest to highest

ft {relative to basin bottom at Stage = 0 ft)
ft (relative to basin bottom at Stage = 0 ft)

Calculated Parameters for Plate

WQ Orifice Area per Row =

Elliptical Half-Width =
Elliptical Slot Centroid =
Elliptical Slot Area =

N/A ft?
N/A feet
N/A feet
N/A ft!

Row 1 (required) | Row 2 (optional) Row 3 (optional) | Row 4 (optional) Row 5 (optional) | Row6 (optional) | Row?7 (optional) | Row3 (optional)
Stage of Orifice Centroid (ft) 0.00 1.98 3.96
Orifice Area (sq. inches) 1.00 1.50 8.00
Row 9 (optional) | Row 10 Row 11 (optional) | Row 12 (optional) | Row 13 (optional) | Row 14 (optional) | Row 15 (optional) | Row 16 (optional)
Stage of Orifice Centroid (ft)
Orifice Area (sq. inches)|
User Input: Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Not Selected Not Selected Not Selected Not Selected I
Invert of Vertical Orifice = N/A N/A ft {relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A In‘
Depth at top of Zone using Vertical Orifice = N/A N/A ft {relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A Ifeet
Vertical Orifice Diameter = N/A N/A inches
User Input: Overflow Weir (Dropbox) and Grate (Flat or Sloped) Calculated Parameters for Overflow Weir
Zone 3 Weir Not Selected Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 6.00 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H, = 7.00 N/A feet
Overflow Weir Front Edge Length = 8.00 N/A feet Over Flow Weir Slope Length = 4.61 N/A feet
Overflow Weir Slope = 4.50 N/A H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = 7.43 N/A should be > 4
Horiz. Length of Weir Sides = 4.50 N/A feet Overflow Grate Open Area w/o Debris = 25.81 N/A ft?
Overflow Grate Open Area % = 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 7.74 N/A f?
Debris Clogging % = 70% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rec Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected
Depth to Invert of Outlet Pipe = 0.50 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 3.48 N/A ft?
Qutlet Pipe Diameter = 30.00 N/A inches Qutlet Orifice Centroid = 0.94 N/A feet
Restrictor Plate Height Above Pipe Invert = 20.00 inches Half-Central Angle of Restrictor Plate on Pipe = 1.91 N/A radians
User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 9.00 ft {relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 1.07 feet
Spillway Crest Length = 20.00 feet Stage at Top of Freeboard = 11.07 feet
Spillway End Slopes = 4.00 H:v Basin Area at Top of Freeboard = 1.96 acres
Freeboard above Max Water Surface = 1.00 feet
Routed Hydrograph Results
Design Storm Return Period = wacv EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = 0.53 1.07 1.19 1.50 175 2.00 2.25 252 3.20
Calculaled Runoff Velume (acre-fi) = 0.483 1.429 1111 1.524 2.089 2.991 3.648 4,499 6.381
OPTIONAL Override Runoff Volume (acre-fl) =
Inflow Hydrograph Volume (acre-fl) = 0.482 1.427 1110 1.523 2.087 2.989 3.645 4.496 6.369
Predevelopment Unit Peak Flow, q (cfs/acre) =| 0.00 0.00 0.01 0.02 0.19 0.62 0.88 122 1.89
Predevelopment Peak Q (cfs) = 0.0 0.0 0.3 0.6 5.8 18.8 26.8 37.1 57.6
Peak Inflow Q (cfs) = 8.6 25.1 19.6 26.8 36.6 521 63.4 77.9 109.4
Peak Qutflow Q {cfs) = 0.3 [ 0.5 05 0.5 2.6 114 19.0 29.1, 47.2
Ralio Peak Oulflow to Predevelopment Q = N/A N/A N/A 0.9 0.4 0.6 0.7 0.8 0.8
Structure Controlling Flow = Plate Plate Plate Plate Overflow Grate 1 | Overflow Grate 1 | Overflow Grate 1 | Overflow Grate 1 Outlet Plate 1
Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A 0.1 0.4 0.7 1.1 1.8
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A
Time 1o Drain 97% of Inflow Volume (hours) = 41 65 59 67 72 70 68 65 60
Time 1o Drain 99% of Inflow Volume (hours) = 42 69 61 71 77 76 76 75 73
Maximum Ponding Depth (ft) = 4.14 5.61 5.15 5.74 6.35 6.96 7.29 .66 837
Area at Maximum Ponding Depth (acres) = 0.55 0.69 0.64 0.70 0.75 0.81 0.84 0.87 0.99
Maximum Velume Stored (acre-ft) =| 0.448 1.350 1.045 1.447 1.890 2.359 2639 2.948 3.611
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Critical Flow Analysis - Trapezoidal Channel

Project: 17066 Rocky Top Resources

Channel ID: Spillway design Q over spillway =100 cfs

j
™
1
!
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]
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1
|
1
1
1
1
1
1
1
1
1
1
1
"

7
N

Z1 - -- gt >

Design Information (Input)

tBottom Width B= 20.00 ft
Left Side Slope Z21= 4.00 fi/ft
Right Side Slope 22 = 4.00 ft/ft
Design Discharge Q= 80.00 cfs
Critical Flow Condition (Calculated)

||Critical Flow Depth Y= 0.75 ft
Critical Flow Area = 17.25 sq ft
Critical Top Width = 26.00 ft
Critical Hydraulic Depth = 0.66 ft
Critical Flow Velocity = 4.64 fps
Froude Number Fr= 1.00
Critical Wetted Perimeter = 26.18 ft
Critical Hydraulic Radius R= 0.66 ft
Critical (min) Specific Energy Esc = 1.08 ft
Centroid on the Critical Flow Area Yoc = 0.34 ft
Critical (min) Specific Force Fsc = 1.09 kip

emergency spillway, Basics

6/24/2019, 12:34 PM



Storage

Chapter 13

Figure 13-12¢c. Emergency Spillway Protection
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Figure 13-12d. Riprap Types for Emergency Spillway Protection
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13-34 City of Colorado Springs
Drainage Criteria Manual, Volume 1

May2014



m%ﬁrﬁ@mag‘—

KIOWA ENGINEERING CORPORATION SHEET NO. OF ‘mb—
CALCULATED BY DATE ’6 {0 -\4

CCCCCCCCC . DATE L&—s

SCALE lA 7 A_ah{ ._‘_%———_‘

'C-(?e/'é: lui‘&"e' e odtiee A (St
1(%/“--6/ A0, 5 C‘,‘z, Qv Lo fG'—L {»-\-:"’) @(ﬂf:nﬂ'ﬁfﬁ

\‘J‘_Z\- Miv %‘5& *3 g)\ a?fua~‘ RPN Trd'-c
\ = 2 ;F‘

D %%k:S&'H = bt Gs = ES
O (TS 24 (5.82) = 297 lows

Toy  Vope © uwlet
Vo2 y e = 144 55

L so<l z\fi’hﬁ- k= .S

D=L (s 0920 2469 = Bledetad

Wee '30“‘2&’? ot @ SLedev. = AL T




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

Project: Rocky Top Resources

Basin ID: 30-inch RCP

Status:

Design Information (Input):

Circular Culvert: Barrel Diameter in Inches
Inlet Edge Type (choose from pull-down list)
OR:
Box Culvert: Barrel Height (Rise) in Feet
Barrel Width (Span) in Feet
Inlet Edge Type (choose from pull-down list)

D =| 30 |inches

| Square End with Headwall|

Height (Rise) =
Width (Span) =

ft.

| 1.5:1Bevelw 45

Deg. Flared Wingwall

ft.

Number of Barrels No = 1
Inlet Elevation at Culvert Invert Inlet Elev = 49.5 ft. elev.
Outlet Elevation at Culvert Invert OR Slope of Culvert (ft v./ft h.) Outlet Elev = 49 ft. elev.
Culvert Length in Feet L= 60 ft.
Manning's Roughness n= 0,012
Bend Loss Coefficient Ky = 0
Exit Loss Coefficient Ky = 1
Design Information (calculated):
Entrance Loss Coefficient = 0.50
Friction Loss Coefficient = 0.47
Sum of All Loss Coefficients Ks= 1.97
Orifice Inlet Condition Coefficient Cy= 0.85
Minimum Energy Condition Coefficient KEjow = 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
ft cfs cfs cfs
(ft., linked) {output)
50.00 49,00 1.40 10.45 1.40 Min. Energy. Egn. INLET
51.00 49.00 10.00 14.34 10.00 Regression Eqn. INLET
52.00 49.00 22.40 17.99 17.99 Regression Eqn. QUTLET
53.00 49.00 33.40 28.17 28.17 Regression Eqn. OUTLET
54.00 49.00 41.70 36.16 36.16 Regression Eqn. OUTLET
55.00 49.00 48.40 42.77 42.77 Regression Eqn. QUTLET
_% 56.00 49.00 54.20 48.51 48.51 Regression Eqn. OQUTLET
57.00 49.00 59.50 53.63 53.63 Regression Eqgn. QUTLET
58.00 49.00 64.10 58.20 58.29 Qrifice Eqn. QUTLET
59.00 49.00 68.40 62.63 62.63 Orifice Eqgn. OUTLET
60.00 49.00 72.40 66.67 66.67 Orifice Eqn. OUTLET
61.00 49.00 76.20 70.48 70.48 Orifice Eqn. QUTLET
62.00 49.00 79.90 74.09 74.09 Qrifice Eqn. OUTLET
63.00 49.00 83.30 77.54 77.54 Qrifice Eqn. OUTLET
64.00 86.70 80.84 80.84 Orifice Egn. QUTLET
65.00 89.90 84.01 84.01 Orifice Eqn. QUTLET
66.00 93.00 87.07 87.07 Orifice Eqn. QUTLET
67.00 96.00 90.01 90.01 Orifice Eqn. QUTLET
68.00 98.90 92.87 92.87 Qrifice Eqn. OUTLET
69.00 101.70 95.65 95.65 Orifice Eqn. OQUTLET
70.00 104.50 98.35 98.35 Orifice Eqn. QUTLET
71.00 107.20 100.96 100.96 Qrifice Eqn. QUTLET
72.00 109.80 103.52 103.52 Orifice Eqgn. QUTLET
73.00 112.30 106.01 106.01 QOrifice Eqn. OUTLET
74.00 114.80 108.45 108.45 Orifice Eqn. QUTLET
75.00 117.30 110.84 110.84 Qrifice Eqgn. QUTLET
76.00 119.60 113.17 113.17 Orifice Eqgn. OUTLET
77.00 122.00 115.46 115.46 Qrifice Egn. OUTLET
78.00 124.30 117.70 117.70 Orifice Eqgn. QUTLET
79.00 126.50 119.91 119.91 Qrifice Eqgn. OUTLET
Processing Time: 00.38 Seconds

17066 inlet culvert rating, Culvert Rating

3/25/2019, 3:03 PM



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

Project: Rocky Top Resources
Basin ID: 30-inch RCP

—
STAGE-DISCHARGE CURVE FOR THE CULVERT
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17066 inlet culvert rating, Culvert Rating 3/25/2019, 3:03 PM



Q< C
US HIGHWAY 24 BYPASS § 8 g
Q)
S 52
N o] | N
& afla8s
~ C P2 Cm
S o} | i
S Ofjvcg
< S ¢
N O}l 5 o=
O % & é @
< N
H I (D D UO) =
DL o
C 9
oll =
C ()]
FIGURE 1 Ll
VICINITY MAP
NO SCALE
SPRING CREEK HYDROLOGY
Qo =960 cfs
Q:y = 1,790 cfs
Q00= 2,340 cfs

Qo = 4,340 cfs

FOUNTAIN CREEK HYDROLOGY

Q19 =7,900 cfs

Q:, = 14,300 cfs
Qp0= 18,000 cfs m
Qcpo= 29,080 cfs m Z
c) Z.
~ 52 3
rJ C£ F‘Q
SUMMARY OF DISCHARGES-PREDEVELOPMENT D Q-4 E Eé
SUB-BASIN AREA Q5 Q100 O (L2 2o
M
ac cfs cfs &) ==
A 5.32 0.9 6.1 II l Z E <‘:U§
B 7.51 1.6 10.9 m T EU
C 359 0.9 5.7 A, &> Qg
O ~E-2
D 29.42 4.4 28.6
— 2825
E < mé
>-‘ — O 1nO
0~ N
G e NS
%, O < =
S NRz0R42C é
4.9 LEGEND O 3 =
o — ey s \ = === BASIN BOUNDARY m
- ﬁ BASIN #
- ) T, AREA IN ACRES
c\] ) A DESIGN POINT
\ ~

FLOW DIRECTION

100 YEAR FLOODPLAIN

500 YEAR FLOODPLAIN

FLOWPATH

©,

FLOWPATH NUMBER

EXISTING CONCRETE PAVEMENT

Project No.: 17066

~ ‘\. ./ ’
A ) \
5 .\- , .
\7\\—_— - — , e Date: 02/2020

' S88°57'10"W . 577.65 Design: RNW
Drawn: EAK
' - Check: RNW

Revisions:

0 100’ 200’

I

SCALE: 1"=100’




24 BYPASS

US HIGHWAY

POST PROCESS J
MULCH i /
I} b

I EX. CONCRETE PAD

/

iy
¥8 NEW J/ 2
g 5 OFFICE /SHOP 7
e s |~ i

B ~585)

[ EXISNNG COLORANT
FICE \/' STORAGE AREA

é
{
5'5@ :
EXISTING
N ROCK SI
\ COLORANT

EGUIPMENT
-

I

FINE MULCH PILE >

/

5856 TYPE D INLET
T w/307 ROP OUT

FOREBAY

15' GRAVEL
ACCESS

N\ "EYPE D INLET

~

/R0 RCP-OUT .

/ ! S
SD OUTLET R/ CUTOFF WALL & &

<
< - STRUCTURE RIPRAP OUTLET LEGEND
«9@@ N 2 > TYPE M PROTECTION \
F T ONBXOBA2'E 2PN N \ ) RIPRAP CONCRETE PAVEMENT
4.9% ' | ) =" SPILLWAY \
- — T oy umMims \ \{ 30"RCP
~ 6" THICK RECYCLED
~ ~ ASPHALT
AN N
G -
N ~
~N
h \
\ ~N ~
S _ -
N~ ~N
~ >~
S / W X ~ ~ \ ~ . 1 ”
- / D Thy T~ O~ SBO'44°417E
R4y N - 299
—~ NS N L. 2
FOUNr\ ANV N
ko NN
\ WS
\ \ B
\ \ SN
\ ~
\
\
\

' S88°57°10"W+. 577.65

FULL SPECTRUM DETENTION

WQCV = 0.48 AF

EURV =1.43 AF

100 YEAR + 3 WQCV = 2.82 AF

SPRING CREEK HYDROLOGY
Qo =960 cfs
Q:y = 1,790 cfs

Q00= 2,340 cfs

Qo = 4,340 cfs

FOUNTAIN CREEK HYDROLOGY

Q19 =7,900 cfs
Q., = 14,300 cfs
Q0= 18,000 cfs

Qggo= 29,080 cfs

SUMMARY OF DISCHARGES
SUB-BASIN AREA Q5 Q100

ac cfs cfs

1 30.45 28.8 79.5

2 1.40 0.5 34

3 2.50 05 3.2

4 11.49 2.0 13.2

LEGEND

gun == BASIN BOUNDARY

BASIN #

AREA IN ACRES
—

DESIGN POINT

FLOW DIRECTION
100 YEAR FLOODPLAIN
500 YEAR FLOODPLAIN

T FLOWPATH
@ FLOWPATH NUMBER

FIGURE 1
VICINITY MAP
NO SCALE
§
0 100’ 200’
™ e T

SCALE:

1"=100'

I CelebW years
Engineering Corporation

9
[1]
O
as
—
O
9
[1]
as
al
O
f—
>
~
O
O
as

ZZ
<8

A
e
2k
= 2
Pt 1]

[
=2
A<

>
=l
s
Q_‘l\
o
A, —~

(719) B30-7342

1604 South 21st Street
Colorado Springs, Colorado 803904

=
=

s
[

o
wnO
-
S5
§z
o £
<&
dc>
Zm
np
N O
LA
~NO
—

Project No.: 17066

Date:

2/2020

Design:

RNW

Drawn:

EAK

Check:

RNW

Revisions:




	doc03845820200228140235
	17066-Exh 1
	17066-EXH2

