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Engineer’s Statement:
The attached drainage plan and report were prepared under my

my knowledge and belief. Said drainage report has been prepated according 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.

Certification Statement:

This report and plan for the preliminary and final drainage design for the RIVERBEND CROSSING was prepared by
me (or under my direct supervision) in accordance with the provisions of City of Colorado Springs/El Paso County
Drainage Criteria Manual Volumes 1 and 2 Drainage Design and Technical Criteria for the owners thereof. I
understand that El Paso County does not and will not assume liability for drainage facilities designed by others.

David L. Mijares, Colorado PE #40510 Date
For and on behalf of Catamount Engineering

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

AVATAR FOUNTAN, LP. hereby certifies that the drainage facilities for RIVERBEND CROSSING shall be
constructed according to the design presented in this report. I understand that El Paso County does not and will not
assume liability for the drainage facilities designed and or certified by my engineer and that the El Paso County reviews
drainage plans pursuant to Colorado Revised Statues, Title 30, Article 28; but cannot, on behalf of RIVERBEND
CROSSING guarantee that final drainage design review will absolve AVATAR FOUNTAIN, LP. 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.

AVATAR FOUNTAIN, LP.
Business Name

By: Alan Toth

Title: _ Managing Partner

Address: 6800 Jericho Turnpike, Suite 120W #204

Syosset, NY 11791

El Paso County:
Filed in accordance with the requirements of the El Paso County land Development Code and the Drainage Criteria

manual Volumes 1 and 2, and the El Paso County Engineering Criteria Manual, latest revision.

Jennifer Irvine, PE Date
County Engineer/ECM Administrator
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PRELIMINARY/FINAL DRAINAGE REPORT FOR REIVERBEND CROSSING FILING
NO. 1 AND 2

PURPOSE

The purpose of this drainage report is to identify existing drainage patterns and establish outfall
scenarios from the proposed development. The site is contained within the West Little Johnson
Drainage Basin and outfalls directly to Fountain Creek. The parcel was previously studied in the
Little Johnson/Security Creek Drainage Basin Planning Study prepared by Simons, Li and
Associates, dated December 1987, and the Preliminary Drainage Report for Riverbend Crossing.,
prepared by Nolte and Associates, dated February 14, 2007. The Little Johnson Drainage Basin
Planning Study identifies the parcel as direct flow into Fountain Creek and does not propose
improvements to the adjacent reach. The overall Riverbend development consists of two overall
projects, The Riverbend Crossing residential subdivision filings 1 and 2 to be developed in El Paso
County; and the Riverbend Crossing Commons Development to be developed within City of
Fountain. This report develops broad analysis of both El Paso County and Fountain development
parcels and provides Final Drainage Report detail for the residential parcels.

GENERAL LOCATION AND DESCRIPTION

The Riverbend Crossing Developments are located within the NE Y4 of Section 14, Township 15
South and Range 66 West of the 6" principal meridian. The proposed commercial parcel contains
approximately 10.69 acres to be developed within the City of Fountain incorporation limits. The
existing commercial development is proposed to have the majority of buildings and infrastructure
demolished and reconstruction of the site will incorporate access to the proposed commercial
development.

The proposed residential developments contain approximately 52.0 acres of undeveloped land with
approximately 10 acres located within the existing Fountain Creek 100-year floodplain.
Improvements are proposed in the portions of the property identified as outside of the existing
floodplain. Residential development is proposed to be completed in 2 filings. Filing No. 1 will
contain 136 residential lots situated on approximately 36.5 acres within the easterly and southerly
portions of the residential parcel. Filing No. 2 will contain 86 residential lots on approximately
15.5 acres. The 10 acres within the floodplain not proposed for development are contained within
the boundary of Filing No. 1.

The overall development is bounded to the north and west by undeveloped land zoned A-5, to the
east by U.S. Highway 85/87 and Southmoor Drive, and to the south by Fountain Creek. The
easterly portions of the development contained within the City of Fountain incorporation limits
are predominantly zoned commercial and the southerly and westerly portions of the development
are zoned PUD. An RS-5000 zone is being sought with entitlement applications within the El Paso
County portions.

Existing soils on the site consist of Limon clay (Hydrologic Group ‘C’), Schamber-Razor complex
(Hydrologic Group ‘A”), and Nunn clay loam (Hydrologic Group ‘C”). Soils have been identified

Include page
numbers. AoOEO

Unresolved.




as determined by the Natural Resources Conservation Service Web Soil Survey. Hydrologic
Group ‘C’ soils have been used in hydrologic calculations.

The 10.69 acres contained within the commercial site contains existing structures, paved parking,
and paved drive aisles with little existing vegetation. The 52.0 acre residential portion remains
substantially ungraded and vegetated with native grasses and volunteer trees and shrubs within
roadside ditches and established drainage swales.

The property contains an abandoned irrigation pond within the northern portion of the site that was
historically supplied by two wells located within the commercial development. There is no active
irrigation within the parcel currently. The parcel contains an abandoned sewer outfall crossing the
site that previously served the commercial development. The abandoned sewer conveyed sewage
to a lagoon system located within the Fountain Creek Floodplain. The lagoon was filled when
central sewer became available to the commercial development from Security Sanitation District.
No development is proposed in the location of the filled lagoon.

The existing commercial site sits 10-15 feet higher than the undeveloped residential portion of the
parcels and runoff sheetflows predominantly at 1%-1.5% to the south and into Southmoor Drive.
Flows are contained within the Southmoor Drive roadside ditch and conveyed southwest to
Fountain Creek. The undeveloped portion of the Riverbend Crossing Developments falls flows
predominantly to the south at an average slope of 1.5%

The majority of the site is located within Shaded Zone X (500-year) floodplain and the southern
portion of the site is contained within a F.E.M.A. designated Zone AE (100-year) floodplain per
FIRM panels 08041C0763G and 08041C0951 F, effective December 07, 2018. The F.E.M.A.
Flood Insurance Rate Map has been provided. The portion of the site within the Zone AE
floodplain will not be utilized for residential development.

A portion of the FIRM Panels were further modified by LOMR 17-08-0467P effective 1/15/2019.
The LOMR modified floodplain affected by Security Creek and shows 100-YR flood being
contained east of the centerline of Highway 85/87. LOMR revisions did not remove shaded zone
X contained within the subject property.




EXISTING DRAINAGE

The parcels are located within the West Little Johnson Drainage Basin and are directly tributary
to Fountain Creek within the reach. The Little Johnson/Security Creek Drainage Basin Planning
Study identifies three separate sub-basins (75,76, and 77) within the parcel. The majority of the
parcels are identified as within Shaded Zone X 500-year floodplain and the southerly portion of
the property not proposed for development lies with Zone AE 100-yr floodplain and floodway.
The effective firm panel is included in the appendix of the report. The West Little Johnson
drainage basin contains approximately five square miles located in the semi-arid region of the high
plains. Precipitation within the basin ranges from 14 to 16 inches per year with thunderstorms
typical in the summer months.

The existing drainage patterns for the parcel were summarized in the “Preliminary Drainage Study
Riverbend Crossing”, prepared by Nolte and Associates, inc. dated 2/14/2007. No development
within the parcel has been pursued since the Nolte analysis was completed and the existing
drainage analysis has been accepted in this report. The northerly adjacent parcel has been
developed for use as St. Dominic Catholic Church. Flows from the Church are collected on-site
and conveyed to an existing full spectrum extended detention basin within the southwest corner of
the church parcel. Outfall from the extended detention basin is piped to outfall to an existing swale
within a drainage easement on agricultural property west of the Riverbend properties and does not
enter the subject property. No other changes to surrounding properties are evident.

The report indicates the 3 sub-basins identified in the Drainage Basin Planning Study as sub-basins
75,76, and 77. The basins are direct flow basins directly tributary to Fountain Creek and traverse
the site from north to south where they enter Fountain Creek.

Basin 77 represents the existing commercial center development northwest of proposed Riverbend
Crossing Filings No. 1 and 2 and the southeasterly portion of the residential filings.
Redevelopment of the commercial development within the City of Fountain is being concurrently
pursued by the developer of both properties. Existing flows entering the residential portion at the
southern limits of the commercial development were modeled as Qs=25.99 cfs, Qi00=45.15 cfs in
the Preliminary Drainage Report and are conveyed in a drainage swale to outfall within Fountain
Creek. Total outfall to Fountain Creek from Basin 77 was Qs=15.28 cfs, Q100=31.70 cfs.

Basin 76 represents the central portion of the undeveloped parcel and the northwesterly portion of
the existing commercial development and is directly tributary to Fountain Creek. The property
north of Basin 76 is contained within the St. Dominic’s Church Subdivision. Storm runoff from
the St. Dominic’s Church Subdivision is collected on-site and conveyed through a private
detention pond prior to historic release east of the parcel. The Preliminary Drainage Report shows
Q5=6.89 cfs, Qi00=12.07 cfs entering th¥ residential parcel from the northwest corner of the
commercial development and exhibits Qs=N .87 cfs, Q100=28.05 cfs leaving the site and entering
Fountain Creek.

west?  Redhseo WersT

Basin 75 contains the westerly portion of the proposed residential development. The preliminary
drainage report indicates that Qs=20.28 cfs, Qi00=45.99 cfs enter the west side of the parcel from
the adjacent agricultural property. Topography does not indicate a channelized flow but rather
overland flow from the west. The anticipated long term use for the adjacent parcel is to remain




agricultural. The foundation that owns the parcel is extending and irrigation ditch along the west
boundary of the subject property to divert flows from the adjacent parcel south to Fountain Creek.
An additional 15 setback is proposed in the residential development plan to allow for grading of
a fill slope to convey flows south the Fountain Creek.

DEVELOPED DRAINAGE BASINS

The intent of the proposed development is to follow closely to historic drainage patterns while
satisfying current El Paso County development and water quality criteria. The area of the site
proposed for impervious development will be contained within the parking/private roadway
section and private on-site storm sewer system conveying flows to a full spectrum detention basin
and water quality facility within the southeast portion of the site prior to outfall to Fountain Creek.

Development of the site includes 225 residential lots, roadway and utility infrastructure to be
constructed in 2 filings. Due to limited grade within the site necessitating flat roadway sections
minimal drainage will be conveyed within the street roadway sections and drainage will primarily
be conveyed is public storm drain systems conveying flows to outfall within a private extended
detention basin. The private extended detention basin will be developed to accept developed
runoff from the proposed redeveloped commercial center along the parcel’s northeasterly
boundary.

Flows generated within the proposed commercial center redevelopment will be conveyed within
the commercial curb lines and private storm drain to be constructed along the southerly property
boundary and outfall directly to the proposed shared extended detention basin.

Offsite Basins

Offsite flow (Historic sub-basin 75) generates runoff of Qs=20.28 cfs, Qi00=45.99 cfs from the
adjacent westerly agricultural parcel currently enter the property at an existing low point along the
westerly boundary. Flows will be conveyed in a 10° wide constructed grass swale at 0.5% with
3:1 side slopes from the existing low point south approximately 300’ to outfall within the adjacent
reach of Fountain Creek. See calculations in the Appendix.

Historic Basins 76 and 77 have been remodeled in this report as either ‘B’ designated basins within
the interior or *C’ basins representing the commercial development. ‘B’ designated basins will be
conveyed within interior street, inlet, and storm sewer conveyance systems to the proposed full
spectrum pond proposed with the development. ‘C’ designated basins will be conveyed in a
separate storm sewer system developed in conjunction with commercial redevelopment to outfall
to the shared on-site extended detention system. The detailed drainage plan for the commercial
development is currently under review with the city of Fountain and a composite basin
representing the commercial development is utilized in calculation for sizing the shared pond.
Runoff from the commercial development will not directly enter the Riverbend Crossing
. residential development with the exception of storm sewer outfall directly to the pond.




‘A Basins’

Basin A1 (1.30

Creek.

‘B Basins’

res, Q2=0.2 cfs, Qs=

cfs) consists of the proposed diversion
Development will consist of a grass lin

Per review comments on the preliminary, the swale
shall be located within a tract. Wwux \oeonw=ieo

Update narrative to discuss why no WQCV is

provided for this basin. Per the recent ECM update
100% of the applicable development site must be
Eaptured for WQ with specific’exclusions.’< 029
Identify the specific critéfia in ECM 1.7: 1B which” "

‘exclades Basin i from providing permanent WQEV.
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‘B’ designated basins consist of the majority of the residential development. Runoff from ‘B’
basins will primarily sheetflow to residential street sections, be collected in Type ‘R’ inlets and
conveyed in public storm drainage systems to the extended detention basin.

X

BASIN |AREANQ: | pe——rOm——to——lom—LomTye R

N This sentence does not apply to basin B17, and? ¢!
Bl 1.70 N 1B18. A séparate narative fofthe basin’description
B2 1.33 2.0\__ |15 required. Apbén  Svebme  Dlocoss\Ed |
B3 229 129 N0 pi2R\1 88®, Vibcowsdd WY St
B4 1.26 1.8 1 The drainage map!'is not clear how runoffis 5
B5 3.57 4.8 d.conveyed-to pipe design point 12. The!map does’
B6 1.67 2.1 1not show an areainlet. Accep DEtic ™ Wi
B7 3.79 4.0 50 Tl 9.9 TT.9 14.2 T0
B8 0.33 0.5 0.7 0.9 1.1 1.3 1.6 5’
B9 3.19 4.3 5.9 7.6 9.5 11.3 13.2 10°
B10 213 3.0 4.0 5.2 6.5 7.6 9.0 10°
Bll 4.41 6.0 8.2 10.6 13.2 15.7 18.4 15°
B12 3.74 5.1 7.0 9.0 11.3 13.3 15.6 10°
B13 1.96 2.6 3.9 4.6 5.7 6.7 7.9 DP-Al
B14 1.35 1.8 2.9 3.2 4.0 4.7 55 S
B15 1.15 1:2 1.6 2.1 2.6 3.1 3.7 5
B16 2.19 2.4 3.3 4.2 5.3 6.3 7.4 DP-Al
B17 0.87 1.2 1.7 22 2.7 3.2 3.7 AREA
B18 4.86 1.9 3.6 5.8 8.5 10.7 13.3 POND

The development contains roadways with minimum grades of 1.0%. Roadway conveyance at
minimum grade of 1.0% is Q5=8.5 cfs and Qi00=37 cfs exceeding individual basin runoff. Inlets
were developed in sump locations throughout the development and flow-by is not anticipated.
Inlet calculations for Basins B1 through B16 are provided in the appendix. Lots will be
developed with side lot line swales directed to the streets. Lot templates for A’ lot grading, ‘B’
lot grading, and a limited number of Walkout units will be provided in the final grading plan.

Basin B13 and Basin B16 are combined in the southerly knuckle at design Point A1. Combined

flows at Design Point 1
the knuckle. Inlet calcu

of Q5=6.3 cfs and Q100=13.9 cfs are collected in a 20° sump inlet within
ion is provided in the appendix.

Is this a typo? If not, update the
drainage map and proposed design
points summary table to include design
point 1B.
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‘C Basins’

Basin C (11.25 Acres, Q2=20.6 cfs, Q5=26.3 cfs, Q10=31.5 cfs, Q25=37.3 cfs, Qs0=42.4 cfs, and
Q100=48.0 cfs) represents the combined flow generated within the commercial development.
Runoff generated within the commercial development sheetflows within the proposed curb line
and is collected within private inlets on-site and will be conveyed in a private storm sewer to

outfall within the shared extended detention b; iijbﬂ‘a‘t\e“féﬂ"e‘f&éhﬁe the FDR for the commercial
\ site within Fountain for the detailed drainage
Remosxs 3 analysis. State whether or not the report is

Storm Sewer SIKTOS : i
LUPDATES approved or under review at this time.

Flows collected within ‘B’ designated basin inlets will be conveyed in a public storm sewer

1

system located predominantly within the street ROW which outfalls to the private e
detention basin. Mannings equation calculations are provided in the appendix of thi (5‘)(%? i
ntence. Initial

Hydraulic Grade Line Calculations will be developed upon deyelopment of initial refy S0
comments. %e\__ review has occurred.

Include HGL

Pipe Design Point 1 (Qs=5.4 cfs and Qi00=12.4) represents combined flows from ba x%?lﬁllngﬁg ns in the
B2 and will be conveyed in a public 24" RCP at a minimum grade of 0.5%. appenois.

rteTIced ;
U resolved. Revise

Wolls Avbed
Pipe Design Point 2 (Qs=6.4 cfs and Qi00=14.6) represents combined flows from basins B3 and WhoOo\ls
B4 and will be conveyed in a public 24” RCP at a minimum grade of 1.8%. Rexou0,

Pipe Design Point 3 (Qs=14.9 cfs and Q100=33.6) represents combined flows from basins B5 and
B6 and Pipe Design Point 2. Combined flows will be conveyed in a public 30” RCP ata
minimum grade of 0.65%.

Pipe Design Point 5 (Q5=6.3 cfs and Qi00=15.5) represents combined flows from basins B7 and
B8 and will be conveyed in a public 24" RCP at a minimum grade of 0.5%.

Pipe Design Point 6 (Qs=15.8 cfs and Q100=36.5) represents combined flows from basins B9 and
B10 and Pipe Design Point 5. Combined flows will be conveyed in a public 30” RCP at a
minimum grade of 0.66%.

Pipe Design Point 7 (Qs=36.5 cfs and Q100=82.5) represents combined flows from Pipe Design
Points 6 and 11. Combined flows will be conveyed in a public 42” RCP at a minimum grade of
0.7%.

Pipe Design Point 8 (Qs=15.2 cfs and Q100=33.9) represents combined flows from basins B11
and B12 and will be conveyed in a public 30" RCP at a minimum grade of 0.70%.

Pipe Design Point 9 (Qs=21.1 cfs and Q100=46.9) represents combined flows from Basin B9 and
Pipe Design Point 8. Combined flows will be conveyed in a public 36 RCP at a minimum
grade of 0.50%.




Pipe Design Point 10 (Qs=23.4 cfs and Q100=52.1) represents combined flows from Pipe Design
Point 9 and overland Design Point A1. Combined flows will be conveyed in a private 36 RCP
pipe at a minimum grade of 0.065%.

Pipe Design Point 11 (Q5=23.8 cfs and Qi00=53.0) represents combined flows from Pipe Design
Point 10 and Basin B15. Combined flows will be conveyed in a private 36” RCP pipe at a
minimum grade of 0.065%.

Pipe Design Point 4 (Q5=53.0 cfs and Qi00=119.9) represents combined flows from Pipe Design
Points 1,3. and 7. Combined flows will be conveyed in a private 48" RCP at a minimum grade
of 0.75%.

Pipe Design Point 12 (Qs=54.3 cfs and Q100=122.6) represents combined flows from Pipe Design
Points 41,3. and Basin B17. Combined flows will be conveyed in a private 48” RCP at a
minimum grade of 0.75%.




EXTENDED DETENTION BASIN

The parcel proposes to develop 54.90 acres within the West Little Johnson Drainag{ Revise:Rer the
tributary to Fountain Creek requiring development of water quality treatment an{lcalculation provided
detention per the criteria of the El Paso County Drainage Criteria Manual V BEURV=3.7ddac-ft Qevjseo
11 spediand 100yr=6.17 ac-ft
for both the Riverbend Crossing residential development Eiki . 1 And 2 and the Riverbend Reuse
Crossing Commons Commercial development withifi the City of Aountain. The proposed
Extended Detention Basin located in the so y portion of the deyelopment has 54.90 tributary

acres of development with an averageiatperviousness of 65.40%. Jill spectrum pond development

requires 1.170 acre-ft of waterquality capture volume pondipg to an elevation of 5685.95, an

EURYV volume of 2.542<acre ft, and a total volume of 6.1169 acre-ft ponding to an elevation of

5689.98 providing full spectrum detention including the 100-YR event.

Runoff generated within the site will be conveyed to the pond through storm sewer systems or as
direct sheetflow. The storm sewer systems will outfall directly to 6” concrete forebays with baffle
providing adequate protection at discharge point. The concrete forebays require a total volume of
1,525 cubic feet of volume (2% of the design WQCV). The forebay will be constructed of a
concrete slab with sides conforming to the pond slopes and 1° wall with a 9” rectangular notch
which outfalls to the proposed trickle channel at the downstream end.

The pond will be constructed with 4:1 minimum side slopes to be vegetated per the final landscape
plan. A 4’ wide by 6” deep concrete trickle channel with a 0.5% longitudinal slope will convey
low flows across the pond bottom to the micropool/outlet structure. The trickle channel will outfall
to a 17° long by 7° wide by 2.5> deep concrete micropool. The micropool will provide a surface
area of 120 square feet and an initial surcharge volume of 80 cubic feet utilizing an 8” initial
surcharge depth.

A portion of the pond is situated below the Base Flood Elevation of the 100-YR recurrence event
within the adjacent portion of Fountain Creek, 5689.00. Excess volume exceeding the 100-YR
event volume above the base flood elevation was incorporated into the pond to overcome
backwater effects should the subdivision experience a 100-YR event concurrent with passage of
maximum flood event within the adjacent reach of Fountain Creek.

The outlet structure will consist of a concrete box with orifice plate and screen providing water
quality outlet and weir with trash rack for larger storm outfall. The pond will outfall through a
private 30” RCP pipe system directly to Fountain Creek.

The emergency spillway will consist of a 60° weir along the southerly end of the pond at an
elevation of 5691.00. The overflow area will consist of 12 depth of type VL soil riprap.

Outfall from the extended detention basin of Q2=1.0 cfs, Qs=2.6 cfs, Q10=7.8 cfs, Q25=18.2 cfs,
Qs0=27.2 cfs, and Qi00=36.4 will be conveyed in a private 30" RCP. Combined flows at Design
P-out is less than historic runoff from basins 75,76, and 77. Outfall from the onsite extended
detention basin will be conveyed directly to Fountain Creek through the private 30” HDPE and
full spectrum release will have no impacts on the Fountain Creek Drainage.




COST ESTIMATE

Public Improvements Non-reimbursable

5° Type R Inlet 2 EA @$ 3,800/EA $ 7,600
10 Type R Inlet 9EA @$ 5,500/EA $ 49,500
15° Type R Inlet 1 EA @$ 8,000/EA $ 8,000
20 Type R Inlet 1 EA @$ 10,0000/EA $ 10,000
Type I Manhole 11 EA @$  4,000/EA $ 40,000
18” RCP 213 LF @$ 45/LF $§ 9,585
24” RCP 2,102 LE @$ 85/LF $ 115,610
30" RCP 1,411 LF @$ 68/LF $ 95,948
42” RCP 152LF @$ 90/LF $ 13,680
48" RCP 151 LF @$ 110/LF  § 16,610
SUBTOTAL $ 366,533
10% CONTINGENCY $ 36,653
TOTAL $ 403,168
Private Improvements Non-reimbursable
48” HDPE 552 LF @$ 85/LF $ 46,920
WATER QUALITY POND 1 EA @$ 65,000/EA $ 65,000
SUBTOTAL $ 111,920
10% CONTINGENCY $ 11,192
TOTAL $ 123,112

Include the riprap
bank stabilization
along Fountain Creek

DOV PP ADDED




DRAINAGE FEE CALCULATION

Riverbend Crossing Filing No. 1 contains 36.5 acres to be platted within the West Little Johnson
Drainage Basin. Riverbend Crossing Filing No. 2 contains 15.5 acres to be platted within the West
Little Johnson Drainage Basin. The 2018 fee for the West Little Johnson Drainage Basin (A
miscellaneous Drainage Basin) is $1,133/ per impervious acre.

Filing No.1-36.547 total acres.

Use Acres Imperviousness
1/8 acre or less 23.45 65%
Open Space 13.09 7%

Composite Imperviousness:  44.2%
36.547 acres X 44.2% X $1,133.00 = $18,311

Filing No.2-15.452 total acres.

Use Acres Imperviousness
1/8 acre or less 14.48 65%
Open Space 0.97 7%

Composite Imperviousness:  61.4%

15.452 acres X 61.4% X $1,133.00 = $10,742




DRAINAGE METHODOLOGY

This drainage report was prepared in accordance to the criteria established in the City of Colorado
Springs/El Paso County Drainage Criteria Manual Volumes 1 and 2, as revised May 2014.

The rational method for drainage basin study areas of less than 100 acres was utilized in the
analysis. For the Rational Method, flows were calculated for the 2, 5, 10, 25, 50, and 100-year
recurrence intervals. The average runoff coefficients, ‘C’ values, are taken from Table 6-6 and
the Intensity-Duration-Frequency curves are taken from Figure 6-5 of the City Drainage Criteria
Manual. Time of concentration for overland flow and storm drain or gutter flow are calculated
per Section 3.2 of the City Drainage Criteria Manual. Calculations for the Rational Method are
shown in the Appendix of this report. Remove.

Urban Drainage and Flood Control District methodSlogy was utilized for determination of street
capacity, inlet sizing, and extended detention basth design. UD-Inlet Version 4.05 was utilized in
street capacity and inlet sizing calculations. -Culvert Version 3.05 was utilized in developing
preliminary pipe sizing. Details and apafysis of final storm drain conveyance and collection
system will be developed in an addendum to the final drainage report submitted with Private Storm
Sewer Plans for Fillmore Apartments Subdivision. Preliminary sizing calculations were provided
in the appendix of this report. UD-Detention version 3.07 was utilized in development of eRtgnded
detention basin and outfall. Calculations are included in the appendix of this report.

Since this report is associated with the final plats, >
SUMMARY final design must be provided with this report.
- Unresolved. Dy uyoen

Development of Riverbend Crossing Filings No. T and No. 2 will require that flows be treated for
water quality and be detained to historic levels prior to release from the site. Site runoff and storm
drain and appurtenances will not adversely affect the downstream and surrounding developments.
This report is in general conformance with all previously approved reports which included this
site. Facilities will be owned or maintained by the Riverbend Crossing Metropolitan District.




REFERENCES:

City of Colorado Springs Engineering Division Drainage Criteria Manual Volumes 1 and 2,
revised May 2014

“Little Johnson/Security Creek Drainage Basin Planning Study” prepared by Simons, Li and
Associates, Inc. dated December 1987.

“Preliminary Drainage Study Riverbend Crossing” prepared by Nolte and Associates, Inc.”
accepted February 2017.

“Preliminary/Final Drainage Report for St. Dominic’s Church Subdivision™, accepted October
2007.

Natural Resources Conservation Service Web Soil Survey




Version 4.05 Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm) ||

(Based on Regulated Criteria for Maximui

Al

ble Flow Depth and Spread)

Project:

Riverbend Crossing

Inlet ID:

For local road this is
mainly back of
sidewalk. Revise the

—

(Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb
Side Slope Behind Curb (leave blank for no conveyance credit behind curb)
Manning's Roughness Behind Curb (typically between 0.012 and 0.020)

Height of Curb at Gutter Flow Line

Distance from Curb Face to Street Crown

Gutter Width

Street Transverse Slope

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft)

Street Longitudinal Slope - Enter 0 for sump condition

Manning's Roughness for Street Section (typically between 0.012 and 0.020)

Max. Allowable Spread for Minor & Major Storm
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm
Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is based on Depth Criterion
MAJOR STORM Allowable Capacity is based on Depth Criterion

manning's n.
gt E L Unresolved
Mo s 0,020 O0\2
Hcurs = 6.00 inches

14" gutter for

Terown™| 17.0 ft
/vt 2.00 R«
Sx= 0.020 Xt

Optional Type C curb

S 0.083 fUft
Vou? e e | Unresolved
NsTREET = 0.016

Minor Storm Major Storm

Tux=| . 17.0 | 17.0. ft l

LS 5.1 | 78 |inches Ly ) =~

r r
Minor Storm Major Storm
\(o;\‘\ Quow=[ __SUMP___| _ SUMP _cfs

UD-Inlet, B1
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Design Information (Input) : MINOR MAJOR

IType of Inlet l CROTMpE R ClbIOpening ~v—’ Type = CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression ‘a' from above) Ajocal = 3.00 00 inches

Number of Unit Inlets (Grate or Curb Opening) No =] 1

Water Depth at Flowline (outside of local depression) Ponding Depth = 5.5 7.8 inches

Grate Information MINOR MAJOR [V Override Depths
Length of a Unit Grate L (G) = N/A NiA feet

\Width of a Unit Grate W, = N/A N/, feet

|Area Opening Ratio for a Grate (typical values 0.15-0.90) Avatio = N/A NIA

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Ci (@)= N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) C., ©)= N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (@) = N/A

ICurb Opening Information MINOR

Length of a Unit Curb Opening L, (C) = 10.00 feet

Height of Vertical Curb Opening in Inches Huen =] 6.00 3.0 inches

Height of Curb Orifice Throat in Inches Hirvoat = 6.00 3.00 inches

}Angle of Throat (see USDCM Figure ST-5) Theta =! 63.40 83.4 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) W, =] 2.00 [ feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Ci(C)= 0.10 0.10

ICurb Opening Weir Coefficient (typical value 2.3-3.7) C. (C) = 3.60 560

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) C, (C) = 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth darate = N/A N/A ft

Depth for Curb Opening Weir Equation deun =| 0.29 0.48 ft

ICombination Inlet Performance Reduction Factor for Long Inlets RFcombination = 0.52 0.74

Curb Opening Performance Reduction Factor for Long Inlets RFcun =| 0.90 1.00

Grated Inlet Performance Reduction Factor for Long Inlets RFgrate =I N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Q= 6.6 15.5 cfs

nlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q peak REQUIRED = 5.7 14.2 cfs
The inlet calculation for basin B7 indicates a 10' inlet. Revise -
the drainage map. Rewnseo TO
Unresolved. Check all the other inlets for consistency. MWXTOA (A LeombTio IS

| Y I‘__._h R — T

|
I

N(F) 5-TYPE.R_INLETS. ......... A I W— _
_\[PUBIE]
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Add a north arrow
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FIGURE A4 - Drainage Patterns as Depicted in the DBPS
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i SCALE: 17 = ~~ - : during the 100yr s / 5 ..Channel cak:u!anon "|nt0 the SUbd|V|3|0n
,_ ey Baos Aone 6:9 --analvzed for 4:1. at the mhweﬁ VICINITY MAP
il Sl Both the Nolte PDR and this report's narrative ) :
N\ \ e |identified the need for a drainage swale aIOng _ : g Unresolved ShOW .
Y \ N | the western boundary. This dramage swaie : »‘?(5\ 5 the outfall location. R o
AN / must be !ocated wnthm atract. e e ~ o—\ o - PR -
include these - 2 _ - ; / ') < PROPOSED DRAINAGE BASINS
\ 100~-YR FLOODPLAIN symb()[s on the [E)rv%rz(;)o ﬁ;}?g Egﬁ UHTGSOIVEd P!ace ina tract : : H|510R|c SASIN 75 @ s \:L"“p‘;\k S AREA Q2 a5 a0 Q25 a50 Q100
K\\ legend G " BEGIN 100-YR SLOPE ARMORING. Now VO Tedce / Q5=20.28,/Q100=45.99 GRASS SWALE -- o~ ) | N | (ACRES) | (CFS) | (CFS) | (CFS) | (CFS) | (CFS) | (CFS)
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Y G, S 512 | VAV oemENTION B4 | 126 1.8 2.5 3.2 4.0 4.8 5.6
ﬂ (P) EMERGENCY | f oo B5 | 357 4.8 6.6 84 | 105 | 125 | 146
(P) EMERGENCY \Y} OVERFLOW PATH - - 4 . y . iy
) OVERFLOW PATH i B6 | 167 2.1 2.9 3.7 46 | 55 | 6.4
v Summarize the : | s B7| 379 | 40 | 57 | 77 | 99 | 119 | 142
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