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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 applicable master plan of the drainage
basin. | accept responsibility for any liability caused by any negligent acts, errors or omissions on my part in
preparing this report. ‘

Colleen Monahan, P.E., LEED AP
State of Colorado No. 56067

For and on behalf of HR Green Development, LLC

Owner/Developer’s Statement:

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

By:
Authorized Signature Date
Address: D.R. Horton

9555 S. Kingston Court

Englewood, CO

El Paso County Statement

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.

Joshua Palmer, P.E. Date
County Engineer/ECM Administrator

Conditions:
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General Purpose, Location and Description

a. Purpose

The purpose of this Final Drainage Report (FDR) for the Eastonville Road from Londonderry Drive to Rex
Road Segment 1 Improvements is to describe the onsite and offsite drainage patterns, size drainage
infrastructure to safely capture and convey developed runoff to water quality and detention facilities, and to
safely route detained stormwater to adequate outfalls. This drainage report will detail the improvements of
Eastonville Road from Londonderry Drive to Grandview Filing No. 1 (Stations 14+55.00 to 47+00.00). Stations
47+00.00 to 79+32.00 contain the Segment 2 Improvements for the Eastonville Road from Londonderry Drive
to Rex Road for the portion of the project north of Grandview Filing No. 1. The project is all one project,
however, the plan set has been broken into two segments to align with the Grandview Reserve Filings. A
separate FDR describes Segment 2 of the project.

b. Location

Eastonville Road from Londonderry Drive to Grandview Filing No. 1, referred to as ‘the site’ herein, is an
existing 26’ wide treated gravel road in El Paso County, Colorado. The site lies in existing 60’ wide El Paso
County Right-of-Way within Sections 21 and 28, Township 12 South, Range 64 West of the 6" Principal
Meridian, in El Paso County, State of Colorado.

The site is bound by undeveloped land to the east and west that has historically been used as ranching lands.
Falcon Regional Park, which contains ballparks and parking, and Falcon High School also border the site to
the west. All lands to the east and west of the site are unplatted. A vicinity map is presented in Appendix A.

c. Description of Property

The site is approximately 0.61 miles (2.06 acres) of existing treated gravel roadway north of Londonderry
Drive and south of Grandview Reserve Filing No. 1. Per field inspection the existing Eastonville Road section
is treated gravel and therefore described as ‘temporary’ for the purpose of this report. The existing treated
gravel width for the length of the project is 26’ wide. There are 4’ wide gravel shoulders and native
landscaped swales are located on both sides of the roadway. Offsite stormwater is bypassed under the road
through a series of existing culverts. See Appendix A for an existing conditions photo.

The existing roadway has slopes ranging from 0.3% up to approximately 4%. The general topography of the
surrounding area is typical of high desert, short prairie grass with gently rolling hillside with slopes ranging
from 2% to 4%. The project site drains generally from the west to the east and is tributary to Black Squirrel
Creek.

Per a NRCS soil survey, the site is made up of Type A Columbine gravelly sandy loam, Type A Blakeland
loamy sand and Type B Stapleton sandy loam. The NRCS soil survey is presented in Appendix A.

Gieck Ranch Tributary #1 (Channel A) is the only drainageway that traverses the site in the west to east
direction through an existing culvert under Eastonville Road that is just north of Segment 1. The channel is a
mapped wetland and a wetland permit will be required for Segment 2 of this Eastonville Road improvement
project. Channel A is not within a FEMA floodplain.

Existing utilities include an underground gas line that runs along the east and west sides of Eastonville, an
existing raw water line that follows the west side of Eastonville north of Falcon Regional Park, an existing
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underground electric line along the west side of Eastonville Road, and an existing aboveground electrical line
along the east side of Eastonville Road. An existing drainage map with these facilities is presented in
Appendix F.

d. Floodplain Statement

Based on FEMA Firm map 08041C0552G December 7, 2018, the site is not located in any FEMA designated
floodplain. See FEMA Firm Map in Appendix A. There is a Zone A floodplain north of the site and a Zone AE
south of the site, both of which will not be altered with the associated Eastonville Road Segment 1
improvements.

Drainage Design Criteria
a. Drainage Criteria

Hydrologic data and calculations were performed using Drainage Criteria Manual Volume 1 of El Paso County
(EPCDCM), with County adopted Chapter 6 and Section 3.2.1 of Chapter 13 of the City of Colorado Springs
Drainage Criteria Manual (CCSDCM), May 2014 revised January 2021.

Onsite drainage improvements are designed for the 5-year storm (minor event) and 100-year storm (major
event) using rainfall values from the NOAA Atlas 14 Point Precipitation Frequency Data Server. Runoff was
calculated per CCSDCM Section 6.3.0 - Rational Method. Public, full spectrum pond design was completed
using the latest version of Mile High Flood District's (MHFD) UD-Detention per CCSDCM Section 13.3.2.1 —
Public, full spectrum Detention. The detention pond allowable release rate will be limited to less than historic
rates.

Rainfall Depths per NOAA Atlas 14
Return Period (yr) 5 100
1-hr Rainfall Depth (in) 1.21 | 2.49

Inlet sizing was performed per the methods described in EPCDCM Section Il Chapter 7 — Street Drainage
and Storm Water Inlets. Storm sewer sizing was performed per the methods described in EPCDCM Section
Il Chapter 8 — Storm Drains and Appurtenances.

Drainage Basins and Subbasins
a. Major Basin Description

The site is located within the Gieck Ranch Drainage Basin. The site’s drainage characteristics were previously
studied in the following reports:

1. “Gieck Ranch Drainage Basin Planning Study” prepared by Drexel, Barrel & Co, February 2010.

2. “Master Development Drainage Plan Meridian Ranch” prepared by Tech Contractors, July 2021.

3. “Final Drainage Report for The Sanctuary Filing 1 at Meridian Ranch” by Tech Contractors, August
2022.

Gieck Ranch Drainage Basin is a 22.05 square mile watershed located in El Paso County, Colorado. Gieck
Ranch Drainage Basin is tributary to Black Squirrel Creek which drains to the Arkansas River. The majority of
the basin is undeveloped and is rolling range land typical of Colorado’s semi-arid climates.
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Within the Gieck Ranch Drainage Basin, ranching has historically been the predominant land use, with rolling
topography between 2%-4% slopes. Recently urbanization is occurring within the drainage basin, most
notably for this project are Meridian Ranch and Latigo Trails Developments. Both are single family residential
neighborhoods located upstream to the west and northwest of the Eastonville Segment 1 Improvements
project site.

b. Existing Subbasin Description

Basin E1 is 0.45 acres of treated gravel to the crown of Eastonville Road roadway and existing swale native
landscaped area. Stormwater from this basin (Qs = 0.7 cfs Qo0 = 1.7 cfs) is conveyed by an existing roadside
swale on the northwest edge of Eastonville Road to DP1. Flows at DP1 then drain across Eastonville Road
through an existing public 36” CMP culvert to DP2.

Basin E2.1 is 1.82 acres of treated gravel to the crown of Eastonville Road roadway and existing swale native
landscaped area. Stormwater from this basin (Qs = 1.2 cfs Qoo = 4.8 cfs) is conveyed by an existing swale on
the southeast edge of Eastonville Road to DP2. Flows at DP2 then drain southeast offsite in historic drainage
patterns.

Basin E2.2 is 0.40 acres of treated gravel from the Eastonville Road roadway and existing native landscaped
area. Stormwater from this basin (Qs = 0.1 cfs Qoo = 1.0 cfs) is conveyed by an existing swale on the
southeast edge of Eastonville Road to DP2.2. Flows at DP2.2 then drain southwest offsite in historic drainage
patterns.

Basin E3 is 0.72 acres of treated gravel to the crown of Eastonville Road roadway and existing swale native
landscaped area. Stormwater from this basin (Qs = 1.0 cfs Qo0 = 2.5 cfs) is conveyed by an existing roadside
swale on the northwest edge of Eastonville Road to DP3. Flows at DP3 then drain across Eastonville Road
through an existing public 24” CMP culvert do DP4.

Basin E4 is 3.17 acres of treated gravel to the crown of Eastonville Road roadway and existing swale native
landscaped area. Stormwater from this basin (Qs = 1.9 cfs Qo0 = 7.8 cfs) is conveyed by an existing swale on
the southeast edge of Eastonville Road to DP4. Flows at DP4 then drain southeast offsite in historic drainage
patterns.

Basin E5 is 0.23 acres of treated gravel to the crown of Eastonville Road roadway and existing swale native
landscaped area. Stormwater from this basin (Qs = 0.5 cfs Qo0 = 1.1 cfs) is conveyed by an existing roadside
swale on the northwest edge of Eastonville Road to DP5. Flows at DP5 then drain across Eastonville Road
through an existing public 18” CMP culvert to DP6.

Basin E6 is 0.79 acres of treated gravel to the crown of Eastonville Road roadway and existing swale native
landscaped area. Stormwater from this basin (Qs = 0.7 cfs Qo0 = 2.6 cfs) is conveyed by an existing swale on
the southeast edge of Eastonville Road to DP6. Flows at DP6 then drain southeast offsite in historic drainage
patterns ultimately to the Gieck Ranch Tributary #1.

Basin E7 is 0.23 acres of treated gravel to the crown of Eastonville Road roadway and existing swale native
landscaped area. Stormwater from this basin (Qs = 0.5 cfs Qo0 = 1.2 cfs) is conveyed by an existing roadside
swale on the northwest edge of Eastonville Road to DP7.1. Flows at DP7.1 then drain across Eastonville
Road through an existing public 18" CMP culvert to DP8.1.

Basin E8 is 0.70 acres of treated gravel to the crown of Eastonville Road roadway and existing swale native
landscaped area. Stormwater from this basin (Qs = 0.6 cfs Qo0 = 2.1 cfs) is conveyed by an existing swale on
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the southeast edge of Eastonville Road to DP8.1. Flows at DP8.1 then drain southeast offsite in historic
drainage patterns ultimately to the Gieck Ranch Tributary #1.

Basin E9 is 0.73 acres of treated gravel to the crown of Eastonville Road roadway and existing swale native
landscaped area. Stormwater from this basin (Qs = 1.2 cfs Qo0 = 2.8 cfs) is conveyed by an existing roadside
swale on the northwest edge of Eastonville Road to DP7.2. Flows at DP7.2 then drain across Eastonville
Road through an existing public 18" CMP culvert to DP8.2.

Basin E10.1 is 2.61 acres of treated gravel to the crown of Eastonville Road roadway and existing swale
native landscaped area. Stormwater from this basin (Qs = 1.9 cfs Qo0 = 7.0 cfs) is conveyed by an existing
swale on the southeast edge of Eastonville Road to DP8.2. Flows at DP8.2 then drain southeast offsite in
historic drainage patterns ultimately to the Gieck Ranch Tributary #1.

Basin E10.2 is 1.89 acres of existing native landscaped area. Stormwater from this basin (Qs = 0.7 cfs Qo0 =
4.4 cfs) is conveyed via sheet flow southeast of Eastonville Road to DP8.3. Flows at DP8.3 then drain
southeast offsite in historic drainage patterns ultimately to the Gieck Ranch Tributary #1.

Basin OS1 is 1.58 acres of offsite undeveloped area. Stormwater from this basin (Qs = 0.5 cfs Q100 = 3.6 cfs)
drains via sheet flow into an existing roadside swale on the northwest side of Eastonville Road. Stormwater
then drains to DP1. Flows at DP1 then drain across Eastonville Road through an existing public 36” CMP
culvert to DP2. Flows at DP2 then drain southeast offsite in historic drainage patterns.

Basin OS2 is 12.21 acres of offsite undeveloped area. Stormwater from this basin (Qs = 3.6 cfs Qoo = 24.3
cfs) drains via sheet flow into an existing roadside swale on the northwest side of Eastonville Road.
Stormwater then drains to DP3. Flows at DP3 then drain across Eastonville Road through an existing public
24” CMP culvert to DP4. Flows at DP4 then drain southeast offsite in historic drainage patterns.

Basin OS3.1 is 1.51 acres of offsite undeveloped area. Stormwater from this basin (Qs = 0.5 cfs Q100 = 3.6
cfs) drains via sheet flow into an existing roadside swale on the northwest side of Eastonville Road.
Stormwater then drains to DP5. Flows at DP5 then drain across Eastonville Road through an existing public
18" CMP culvert to DP6. Flows at DP6 then drain southeast offsite in historic drainage patterns ultimately to
the Gieck Ranch Tributary #1.

Basin OS3.2 is 2.86 acres of offsite undeveloped area. Stormwater from this basin (Qs = 1.0 cfs Q100 = 6.6
cfs) drains via sheet flow into an existing roadside swale on the northwest side of Eastonville Road.
Stormwater then drains to DP7.1. Flows at DP7.1 then drain across Eastonville Road through an existing
public 18" CMP culvert to DP8.1. Flows at DP8.1 then drain southeast offsite in historic drainage patterns
ultimately to the Gieck Ranch Tributary #1.

Basin 0S3.3 is 21.12 acres of offsite undeveloped area. Stormwater from this basin (Qs = 6.4 cfs Qo0 = 42.7
cfs) drains via sheet flow into an existing roadside swale on the northwest side of Eastonville Road.
Stormwater then drains to DP7.2. Flows at DP7.2 then drain across Eastonville Road through an existing
public 18" CMP culvert to DP8.2. Flows at DP8.2 then drain southeast offsite in historic drainage patterns
ultimately to the Gieck Ranch Tributary #1.
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c. Proposed Subbasin Description

Description of Proposed Project

The proposed project includes improvements to Eastonville Road from Londonderry Drive to the north part of
Grandview Filing No. 1. As described above, the current condition of the existing roadway in this area
consists of 26’ wide treated gravel roadway with 4’ wide gravel shoulders and native landscaped swales
located on both sides of the roadway. Offsite stormwater is bypassed under the proposed roadway via
proposed public RCP culverts.

The proposed improvements to Eastonville Road from Londonderry Drive to the north part of Grandview Filing
No. 1 include removal of the 26’ wide treated gravel and replacing the road with a Modified Urban Minor
Arterial Roadway Cross-Section consisting of 48’ pavement and Type A EPC curb (53’ back of curb to back of
curb).

Eastonville Road Basins

Basin EAL is 0.62 acres of proposed pavement to the crown of Eastonville Road and proposed landscaped
area. Stormwater (Qs = 2.6 cfs Qo0 = 4.7 cfs) is conveyed by curb & gutter on the northwest side of
Eastonville Road. Runoff is then captured in an on grade public 15 CDOT Type R Inlet at DP9. Flows from
DP9 are conveyed through a proposed public storm sewer system which outfalls into SFB D. SFB D is
located southeast of the proposed Eastonville Road Segment 1 improvements outside of the proposed right-
of-way within a proposed drainage easement.

Basin EA2 is 1.21 acres of proposed pavement to the crown of Eastonville Road and proposed landscaped
area. Stormwater (Qs = 2.5 cfs Qo0 = 5.6 cfs) is conveyed by curb & gutter on the southeast side of
Eastonville Road. Runoff is then captured in an on grade public 15 CDOT Type R Inlet at DP10. Flows from
DP10 are conveyed through a proposed public storm sewer system which outfalls into Sand Filter Basin D.
Sand Filter Basin D is located southeast of the proposed Eastonville Road Segment 1 improvements outside
of the proposed right-of-way within a proposed drainage easement.

Basin EA3 is 0.44 acres of proposed pavement to the crown of Eastonville Road and proposed landscaped
area. Stormwater (Qs = 1.8 cfs Q100 = 3.0 cfs) is conveyed by curb & gutter on the northwest side of
Eastonville Road. Runoff is then captured in an on grade public 10° CDOT Type R Inlet at DP13. Flows at
DP13 are conveyed across Eastonville Road through a public storm sewer system to Sand Filter Basin A.
Sand Filter Basin A is located southeast of the proposed Eastonville Road Segment 1 improvements outside
of the proposed right-of-way within a proposed drainage easement.

Basin EA4 is 0.77 acres of proposed pavement to the crown of Eastonville Road and proposed landscaped
area. Stormwater (Qs = 1.7 cfs Qo0 = 2.9 cfs) is conveyed by curb & gutter on the southeast side of
Eastonville Road. Runoff is then captured in an on grade public 10° CDOT Type R Inlet at DP10. Flows at
DP14 are conveyed through a public storm sewer system to Sand Filter Basin A. Sand Filter Basin A is
located southeast of the proposed Eastonville Road Segment 1 improvements outside of the proposed right-
of-way within a proposed drainage easement.

Basin EA5.1 is 0.37 acres of landscaped area, gravel access road, and contains the public full spectrum sand
filter basin A. Stormwater (Qs = 0.3 cfs Qoo = 0.4 cfs) from this basin sheet flows directly into Sand Filter
Basin A. Sand Filter Basin A is located southeast of the proposed Eastonville Road Segment 1 improvements
outside of the proposed right-of-way within a proposed drainage easement.
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Basin EA5.2 is 0.52 acres of landscaped area and the overflow path from SFB A. Stormwater (Qs = 0.2 cfs
Q100 = 0.3 cfs) from this basin is conveyed via an existing drainage swale west to design point 4. Water quality
will be accounted for via runoff reduction swales & grass buffers. This basin will ultimately be detained and
treated by the Waterbury development. UD-BMP calculations for the disturbed area within this basin have
been provided in the appendix.

Basin EA5.3 is 0.52 acres of landscaped area on the east side of Eastonville Rd. Stormwater (Qs = 0.4 cfs
Q100 = 2.9 cfs) from this basin is conveyed via an existing drainage swale east to design point 4.1. Water
quality will be accounted for via runoff reduction swales & grass buffers. This basin will ultimately be detained
and treated by the Waterbury development. UD-BMP calculations for the disturbed area within this basin have
been provided in the appendix.

Basin EA5.4 is 0.41 acres of landscaped area on the east side of Eastonville Rd. Stormwater (Qs = 0.1 cfs
Q100 = 1.0 cfs) from this basin is conveyed via an existing drainage swale east to design point 6. Water quality
will be accounted for via runoff reduction swales & grass buffers. This basin will ultimately be detained and
treated by the Waterbury development. UD-BMP calculations for the disturbed area within this basin have
been provided in the appendix.

Basin EAG6 is 1.09 acres of proposed pavement to the crown of Eastonville Road and proposed landscaped
area. Stormwater (Qs = 3.1 cfs Q00 = 5.2 cfs) is conveyed by curb & gutter on the west side of Eastonville
Road. Runoff is then captured in a sump public 10’ CDOT Type R Inlet at DP16. Flows at DP16 are conveyed
across Eastonville Road through a public storm sewer system to Extended Detention Basin B. Extended
Detention Basin B is located northeast of the proposed Eastonville Road Segment 1 improvements outside of
the proposed right-of-way within a proposed drainage easement.

Basin EA7 is 1.92 acres of proposed pavement to the crown of Eastonville Road and proposed landscaped
area. Stormwater (Qs = 3.2 cfs Q100 = 5.4 cfs) is conveyed by curb & gutter on the east side of Eastonville
Road. Runoff is then captured in a sump public 10’ CDOT Type R Inlet at DP17. Flows at DP17 are conveyed
through a public storm sewer system to Extended Detention Basin B. Extended Detention Basin B is located
northeast of the proposed Eastonville Road Segment 1 improvements outside of the proposed right-of-way
within a proposed drainage easement.

Basin EAS8 is 0.94 acres of landscaped area, gravel access road, and contains extended detention basin B.
Stormwater (Qs = 0.5 cfs Qo0 = 0.9 cfs) from this basin sheet flows directly into Extended Detention Basin B.
Extended Detention Basin B is located northeast of the proposed Eastonville Road Segment 1 improvements
outside of the proposed right-of-way within a proposed drainage easement.

Basin EA9 is 0.88 acres of landscaped area. Stormwater (Qs = 0.4 cfs Qo0 = 0.6 cfs) from this basin sheet
flows directly offsite towards DP20. Water quality will be accounted for via runoff reduction swales & grass
buffers.

Basin EA10.1 is 0.36 acres of landscaped area and concrete/gravel trail. Stormwater (Qs = 0.4 cfs Q100 = 0.6
cfs) from this basin sheet flows directly offsite towards DP21. Water quality will be accounted for via runoff
reduction swales & grass buffers. This basin will ultimately be detained and treated by the Grandview
Reserve development. UD-BMP calculations for the disturbed area within this basin have been provided in
the appendix.

Basin EA10.2 is 1.06 acres of landscaped area and concrete/gravel trail. Stormwater (Qs = 1.4 cfs Q100 = 4.4
cfs) from this basin sheet flows directly offsite towards DP8.2. Water quality will be accounted for via runoff
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reduction swales & grass buffers. This basin will ultimately be detained and treated by the Grandview
Reserve development. UD-BMP calculations for the disturbed area within this basin have been provided in
the appendix.

Basin EA11 is 1.23 acres of landscaped area. Stormwater (Qs = 0.5 cfs Qo0 = 0.9 cfs) from this basin sheet
flows directly offsite towards DP22. Water quality will be accounted for via runoff reduction swales & grass
buffers. This basin will ultimately be detained and treated by the Grandview Reserve development. UD-BMP
calculations for the disturbed area within this basin have been provided in the appendix.

Basin EA12 is 0.47 acres of landscaped area and gravel maintenance access road. Stormwater (Qs = 0.6 cfs
Q100 = 1.7 cfs) from this basin sheet flows directly into SFB D.

Basin EA13 is 0.21 acres of landscaped area. Stormwater (Qs = 0.3 cfs Q100 = 0.7 cfs) from this basin sheet
flows directly offsite towards DP12. Water quality will be accounted for via runoff reduction swales & grass
buffers. This basin will ultimately be detained and treated by the Waterbury development.

Basin OS1 is 1.63 acres of offsite undeveloped area. Stormwater from this basin (Qs = 0.5 cfs Qo0 = 3.6 cfs)
drains via sheet flow into a proposed roadside swale on the northwest side of Eastonville Road. Stormwater
then drains to DP1. Flows at DP1 then drain across Eastonville Road through a proposed public 18” RCP
culvert to DP2. Flows at DP2 then drain southeast offsite in historic drainage patterns. Water quality treatment
for the disturbed area within this basin is accounted for by infiltration by grass overland flow.

Basin OS2 is 12.33 acres of offsite undeveloped area. Stormwater from this basin (Qs = 3.7 cfs Qoo = 24.5
cfs) drains via sheet flow into a proposed roadside swale on the northwest side of Eastonville Road.
Stormwater then drains to DP3. Flows at DP3 then drain across Eastonville Road through a proposed public
30” RCP culvert to DP4. Flows at DP4 then drain southeast offsite in historic drainage patterns. Water quality
treatment for the disturbed area within this basin is accounted for by infiltration by grass overland flow. UD-
BMP calculations for the disturbed area within this basin have been provided in the appendix.

Basin OS3 is 25.35 acres of offsite undeveloped area. Stormwater from this basin (Qs = 7.9 cfs Qoo = 53.3
cfs) drains via sheet flow into a proposed roadside swale on the northwest side of Eastonville Road.
Stormwater then drains to a proposed public CDOT type D inlet at DP7. Flows at DP7 then drain across
Eastonville Road through a proposed public storm sewer system. This storm sewer system outfalls at DP8
into the Gieck Ranch Tributary #1 where drainage will follow historic patterns. Water quality treatment for the
disturbed area within this basin is accounted for by infiltration by grass overland flow. UD-BMP calculations
for the disturbed area within this basin have been provided in the appendix.

V. Drainage Facility Design
a. General Concept

The proposed improvements to Eastonville Road from Londonderry Drive to the north part of Grandview Filing
No. 1 include removal of the 26’ wide treated gravel and replacing the road with a Modified Urban Minor
Arterial Roadway Cross-Section consisting of 48’ pavement and Type A EPC curb (53’ back of curb to back of
curb). Inlets will be placed at low points. Stormwater from this roadway will be piped to either a full spectrum
detention basin or full spectrum sand filters. All detention basins and water quality features will discharge at
less than historic rates. Runoff generated from the site will release at historic design points at less than
historic flow rates. A flow comparison of existing/proposed stormwater release rates offsite from the project is
below:
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Table 1 — Flow Comparison
DESIGN | ey oc(cfs) | PRQs(cfs) | EXQuo(cfs) | PR Quoo (cfs)
POINT
DP2 2.3 0.7 9.3 5.0
DP4 6.3 4.1 33.9 26.2
DP6 15 0.4 6.7 2.0
DP8 (8.1,
8. &8.3) 11.8 11.5 65.4 62.7
DP2.2/12 0.1 0.3 1.0 0.7
TOTAL 22.0 17.0 116.0 96.6

b. Water Quality & Detention
Sand Filter Basin A (Full Spectrum SFB).

Water quality and stormwater detention for Basins EA3-EAS is provided in Sand Filter Basin A. SFB Ais a
public county owned, full spectrum sand filter basin within the ACM ALF VIII JV SUB Il LLC (Waterbury)
property within a proposed drainage easement. In SFB A, a total of 1.58 acres of disturbed area from the
proposed project at 55% composite imperviousness will be detained and treated for water quality. The WQCV
is 0.023 ac-ft, the EURV is 0.090 ac-ft, and the 100-year detention volume is 0.154 ac-ft. The WQCV, EURV
and 100-year storms are released in 12, 40 and 52 hours, respectively. A 15’ access and maintenance road is
provided to the bottom of the pond to facilitate maintenance of the pond facilities. A 5 emergency overflow
spillway is provided that conveys the developed, peak 100-yr flow rate with 1.0’ of freeboard south toward
DP4. SFB A outfalls towards DP4 at historic runoff rates. Runoff from DP4 will follow historic drainage
patterns and not exceed historic flow rates.

SFB A Water Quality Treatment Summary Table

Total Proposed . Disturbed Area Treated
Basin ID Total Area Disturbed Area Area Trib to SFB A via Runoff Reduction
(ac) (ac)
(ac) (ac)
EA3 0.44 0.44 0.44 0
EA4 0.77 0.77 0.77 0
EA5.1 0.37 0.37 0.37 0
Total 1.58 1.58 1.58 0

Extended Detention Basin B (Full Spectrum EDB)

Water quality and detention for Basins EA6 — EA8 is provided in Extended Detention Basin B; a public county
owned, full spectrum extended detention basin within Filing No. 1 of Grandview Reserve within a proposed
drainage easement. A total of 3.95 acres of disturbed area from the proposed project at 53% composite
imperviousness will be treated and detained by EDB B for this phase of the Eastonville Road Improvements.
The pond has been sized with consideration for the future segments of Eastonville Road and provides water
quality and detention for the ultimate conditions at a future date. The ultimate conditions of EDB B
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calculations have been provided in the Appendix of this report. Ultimate conditions include fully built sections
of Eastonville Road from Londonderry Road to Rex Road and is anticipated for Spring 2025. The ultimate
condition of EDB B is further described and analyzed in the segment 2 report. Interim condition pond sizing
calculations have also been provided in the Appendix of this report. Interim conditions only include Eastonville
road from Londonderry to Grandview Filing No.1. The interim conditions WQCYV is 0.071 ac-ft, the EURV is
0.245 ac-ft, and the 100-year detention volume is 0.384 ac-ft. The WQCV, EURV and 100-year storms are
released in 43, 68 and 69 hours, respectively. A forebay is located at the outfall into the pond and a 40” trickle
channel conveys flow towards the outlet structure. A 15’ access and maintenance road is provided to the
bottom of the pond to facilitate maintenance of the pond facilities. A 15.5’ emergency overflow spillway is
provided that conveys the developed, peak 100-yr flow rate with 1.0’ of freeboard towards Gieck Ranch
Tributary #1. EDB B outfalls towards DP8 at historic runoff rates. Runoff from DP8 will follow historic drainage
patterns and not exceed historic flow rates.

EDB B Water Quality Treatment Summary Table

Total Proposed . Disturbed Area Treated
Basin ID Total Area Disturbed Area Area Trib to SFB A via Runoff Reduction
(ac) (ac)
(ac) (ac)
EA6 1.09 1.09 1.09 0
EA7 1.92 1.92 1.92 0
EAS8 0.94 0.94 0.94 0
Total 3.95 3.95 3.95 0

Sand Filter Basin D (Full Spectrum SFB).

Water quality and stormwater detention for Basins EA1-EA2, EA12, & OS1 is provided in Sand Filter Basin D.
SFB D is a public county owned, full spectrum sand filter basin the ACM ALF VIII JV SUB Il LLC (previous
Waterbury) property within a proposed drainage easement. In SFB D, a total of 3.93 acres of disturbed area
from the proposed project at 34% composite imperviousness will be detained and treated for water quality.
The WQCV is 0.043 ac-ft, the EURV is 0.139 ac-ft, and the 100-year detention volume is 0.282 ac-ft. The
WQCV, EURV and 100-year storms are released in 14, 42 and 54 hours, respectively. A 15’ access and
maintenance road is provided to the bottom of the pond to facilitate maintenance of the pond facilities. A 4’
emergency overflow spillway is provided that conveys the developed, peak 100-yr flow rate with 1.0’ of
freeboard south toward DP2. SFB D outfalls towards DP2 at historic runoff rates. Runoff from DP2 will follow
historic drainage patterns and not exceed historic flow rates

SFB D Water Quality Treatment Summary Table

Total Proposed . Disturbed Area Treated
Basin ID Total Area Disturbed Area Area Trib to SFB A via Runoff Reduction
(ac) (ac)
(ac) (ac)
EA1 0.62 0.62 0.62 0
EA2 1.21 1.21 1.21 0
EA12 0.47 0.47 0.47 0
0s1 1.63 1.63 1.63 0
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Total | 3.93 | 3.93 | 3.93 0

V.

c. Inspection and Maintenance

After completion of construction and upon the Board of County Commissioners acceptance, it is anticipated
that all drainage facilities within the public Right-of-Way are to be owned and maintained by El Paso County.

All public detention ponds are to be owned and maintained by the Grandview Reserve Metropolitan District
NO. 2 (DISTRICT), once established, unless an agreement is reached stating otherwise. Maintenance access
for all full spectrum detention facilities will be provided from public Right-of-Way. Maintenance access for the
drainageways will be provided through the proposed tracts.

Wetlands Mitigation

There are no wetlands in Segment 1 of the project and therefore no wetland permit is required for Segment 1.

VI. Four Step Method to Minimize Adverse Impacts of
Urbanization

Step 1 — Reducing Runoff Volumes: Low impact development (LID) practices are utilized to reduce runoff at
the source. Storm sewer outfalls have been designed at the upstream end of detention basins. This practice
promotes infiltration in the detention basins and reduces peak runoff rates prior to runoff reaching outlet
structures.

Step 2 — Treat and slowly release the WQCV: This step utilizes full spectrum water quality and detention to
capture the WQCV and slowly release runoff from the site. Onsite full spectrum sand filter basins & an
extended detention basin provide water quality treatment for the site. The WQCYV is released over a period of
at least 12 hours for SFBs and 40 hours for EDBs while the EURYV is released over a period of 40-44 hours
for SFBs and 68 - 72 hours for EDBs.

Step 3 — Stabilize stream channels: This step establishes practices to stabilize drainageways and provide
scour protection at stormwater outfalls. Erosion protection is provided at all concentrated stormwater
discharge points in the form of riprap pads. No impact will be made to the Gieck Ranch Tributary #1 by this
project that requires additional stream stabilization.

Step 4 — Consider the need for source controls: No industrial or commercial uses are proposed within this
development and therefore no source controls are proposed.

VII. Drainage and Bridge Fees

Gieck Ranch drainage basin has not been established as a fee basin within El Paso County. Therefore, no
drainage basin fees are due at time of platting.

VIIl.Opinion of Probable Cost

An engineer’s opinion of probable cost has been provided below for public drainage infrastructure
improvements. This includes cost estimates for the public full spectrum sand filter basin A, public full
spectrum sand filter basin D and the public full spectrum extended detention basin B. All required stormwater
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infrastructure will be installed per El Paso County Requirements. The unit cost includes both materials and

labor.

Public Infrastructure Cost Estimate
Line Item Quantity Unit Cost
Price
18" Reinforced Concrete Pipe 226.5 $76 LF $17,214
24" Reinforced Concrete Pipe 609 $91 LF $55,419
36" Reinforced Concrete Pipe 42 $114 LF $4,788
42" Reinforced Concrete Pipe 736 $187 LF $137,632
24" CDOT FES 2 $684 EA $1,368
42" CDOT FES 1 $912 EA $912
6' DIA Storm Manhole 9 $7,734 EA $69,606
10' CDOT Type R Inlet 4 $7,000 EA $28,000
15' CDOT Type R Inlet 2 $7,500 EA $15,000
CDOT Type C Inlet 1 $5,000 EA $5,000
CDOT Type D Inlet 1 $6,931 EA $6,931
Rip Rap, d50 size from 6"-24" 5 $97 Tons $485
10% Contingency $34,236
TOTAL: $376,591
Public SFB A Cost Estimate |
Line Item Quantity Unit Price Cost
Rip Rap, d50 size from 6"-24" (Inflow) 2 $97 Tons $194
Sand Filter Media 78 $100 /CY $7,800
4" Perforated PVC Underdrain 100 $10 /LF $1,000
12" ABC Maintenance Access 25 $40 /CY $1,000
Outlet Structure w/ Orifice Plate 1 $5,000 EA $5,000
Rip Rap, d50 size from 6"-24" (Spillway) 60.5 $97 Tons $5,869
12" RCP Outlet Pipe 42.5 $60 /LF $2,550
12" RCP FES 1 $350 EA $350
10% Contingency $2,376
TOTAL: $26,139
Public EDB B Cost Estimate
Line Item Quantity Unit Price Cost
Concrete Forebay 1 $5,000 EA $5,000
Rip Rap, d50 size from 6"-24" (Inflow) 2.75 $97 Tons $267
Concrete Trickle Channel 36 $100 /SY $3,600
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12" ABC Maintenance Access 147 $40 /CY $5,880
Outlet Structure w/ Micropool, Trash Rack, Railng, Orifice 1 $8,000 EA $8,000
Plate
Rip Rap, d50 size from 6"-24" (Spillway) 87 $97 Tons $8,439
18" RCP Outlet Pipe 31 $76 ILF $2,356
10% Contingency $3,354
TOTAL: $36,896
Public SFB D Cost Estimate
Line Item Quantity Unit Cost
Price
Rip Rap, d50 size from 6"-24" (Inflow) 2 $97 Tons $194
Sand Filter Media 78 $100 /CY $7,800
4" Perforated PVC Underdrain 86 $10 /LF $860
12" ABC Maintenance Access 107 $40 /CY $4,280
Outlet Structure w/ Orifice Plate 1 $5,000 EA $5,000
Rip Rap, d50 size from 6"-24" (Spillway) 25 $97 Tons $2,425
12" RCP Outlet Pipe 54 $60 /LF $3,240
12" RCP FES 1 $350 EA $350
10% Contingency $2,415
TOTAL: $26,564

IX. Hydraulic Grade Line Analysis

Hydraulic grade line analysis and final pipe sizes were analyzed, and calculations are provided in Appendix C.
All proposed storm sewer has been designed in accordance with El Paso County Drainage Criteria Manuals.

X. Summary

Eastonville Road lies within the Gieck Ranch Drainage Basin. Water quality and detention for the proposed
improvements is provided in full spectrum extended detention basins and two full spectrum sand filter basins,
both within proposed drainage easements. There is one major drainageway that traverses north of the
Segment 1 site: Gieck Ranch Tributary 1. This major drainage way will not be impacted by the proposed
improvements. The water quality and detention ponds will be owned and maintained by El Paso County. All
drainage facilities were sized per the El Paso County Drainage Criteria Manuals.

The development of this project will not adversely affect downstream properties.
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XI. Drawings

Please refer to the appendices for vicinity and drainage basin maps.

Xll. References

City of Colorado Springs — Drainage Criteria Manual, May 2014, Revised January 2021.
Drainage Criteria Manual of El Paso, Colorado, October 2018.

Urban Storm Drainage Criteria Manual, Urban Drainage Flood Control District, January 2018.
“Gieck Ranch Drainage Basin Planning Study” prepared by Drexel, Barrel & Co, February 2010.
“Master Development Drainage Plan Meridian Ranch” prepared by Tech Contractors, July 2021.
“The Sanctuary Filing 1 at Meridian Ranch” prepared by Tech Contactors, August 2022.
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Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Sep 11, 2018—Jun
12, 2021

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

USDA  Natural Resources
== Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/30/2022
Page 2 of 4




Hydrologic Soil Group—EI Paso County Area, Colorado

Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

Blakeland loamy sand, 1 |A 104
to 9 percent slopes

19

Columbine gravelly A 839.5
sandy loam, 0 to 3
percent slopes

83

Stapleton sandy loam, 3 |B 835.7
to 8 percent slopes

Totals for Area of Interest 1,685.6

100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

USDA  Natural Resources Web Soil Survey

=== Conservation Service National Cooperative Soil Survey

6/30/2022
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Rating Options

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher
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jater Conservation Board (CWCB) and the Federal Emergency Management
Agency (FEMA).

‘Additional Fiood Hazard information and resources are
available from local communities and the Colorado
Water Conservation Board.
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Precipitation Frequency Data Server

NOAA Atlas 14, Volume 8, Version 2

Location name: Elbert, Colorado, USA*
Latitude: 38.9796°, Longitude: -104.5696°

Elevation: 6996 ft**
* source: ESRI Maps
** source: USGS
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POINT PRECIPITATION FREQUENCY ESTIMATES
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Sanja Perica, Deborah Martin, Sandra Pavlovic, Ishani Roy, Michael St. Laurent, Carl Trypaluk, Dale
Unruh, Michael Yekta, Geoffery Bonnin

NOAA, National Weather Service, Silver Spring, Maryland

PFE_tabular | PE_graphical | Maps_&_aerials

PF tabular
| PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1 ’
Durati Average recurrence interval (years) |
uration
[ 1 [ 2 || 5 || 10 | 25 50 100 || 200 | 500 | 1000 |
5-min 0.239 0.291 0.381 0.461 0.576 0.671 0.770 0.875 1.02 1.14
(0.189-0.303)|((0.231-0.370)|{(0.301-0.486)|((0.361-0.589)||(0.440-0.768)||(0.499-0.904)||(0.554-1.06)||(0.604-1.24)||(0.678-1.48)|((0.733-1.67)
10-min 0.350 0.426 0.558 0.674 0.844 0.982 1.13 1.28 1.49 1.66
(0.277-0.444)|((0.338-0.542)|((0.441-0.711)||{(0.529-0.863)|| (0.644-1.12) || (0.731-1.32) ||(0.811-1.56)|/(0.884-1.81)|((0.992-2.17)|| (1.07-2.44)
15-min 0.426 0.520 0.681 0.823 1.03 1.20 1.37 1.56 1.82 2.03
(0.338-0.541)|((0.412-0.660)|((0.537-0.867)|| (0.645-1.05) || (0.785-1.37) || (0.891-1.62) ||(0.988-1.90)|| (1.08-2.21) || (1.21-2.65) || (1.31-2.98)
30-min 0.608 0.740 0.968 1.17 1.46 1.70 1.94 2.20 2.57 2.86
(0.482-0.771)|((0.586-0.940)|| (0.764-1.23) || (0.916-1.49) || (1.11-1.94) || (1.26-2.28) || (1.40-2.68) || (1.52-3.12) || (1.71-3.73) || (1.84-4.19)
60-min 0.775 0.933 1.21 1.46 1.84 2.16 2.49 2.85 3.37 3.78
(0.615-0.984)|[ (0.739-1.18) || (0.956-1.54) || (1.15-1.87) || (1.41-2.47) || (1.61-2.92) || (1.80-3.45) || (1.97-4.05) || (2.24-4.90) || (2.44-5.54)
2-hr 0.943 1.12 1.46 1.76 2.22 2.62 3.04 3.50 416 4.70
(0.754-1.19) || (0.898-1.42) || (1.16-1.84) || (1.39-2.23) || (1.72-2.97) || (1.97-3.52) || (2.21-4.19) || (2.45-4.95) || (2.80-6.03) || (3.06-6.85)
3-hr 1.03 1.22 1.57 1.90 2.41 2.86 3.34 3.88 4.66 5.29
(0.829-1.29) || (0.978-1.53) || (1.25-1.97) || (1.51-2.40) || (1.88-3.22) || (2.17-3.84) || (2.45-4.60) || (2.73-5.48) || (3.15-6.74) || (3.46-7.69)
6-hr 1.20 1.40 1.78 2.16 2.76 3.28 3.86 4.51 5.46 6.24
(0.968-1.48) || (1.13-1.74) || (1.44-2.22) || (1.73-2.70) || (2.18-3.66) || (2.52-4.39) || (2.86-5.29) || (3.20-6.34) || (3.73-7.86) || (4.12-9.01)
12-hr 1.38 1.61 2.05 2.48 3.15 3.74 4.39 5.12 6.17 7.04
(1.13-1.70) || (1.31-1.98) || (1.66-2.53) || (2.00-3.07) || (2.51-4.15) || (2.89-4.96) || (3.28-5.96) || (3.66-7.13) || (4.25-8.82) || (4.69-10.1)
24-hr 1.60 1.87 2.38 2.85 3.60 4.24 4.94 5.71 6.82 7.73
(1.31-1.95) || (1.54-2.28) || (1.94-2.91) || (2.32-3.51) || (2.88-4.67) || (3.29-5.56) || (3.71-6.63) || (4.12-7.87) || (4.73-9.66) || (5.20-11.0)
2-da 1.85 2.18 2.76 3.29 4.1 4.80 5.54 6.35 7.50 8.44
y (1.54-2.24) || (1.80-2.63) || (2.28-3.34) || (2.70-4.01) || (3.30-5.27) || (3.76-6.22) || (4.19-7.36) || (4.62-8.68) || (5.25-10.5) || (5.73-11.9)
3.da 2.03 2.39 3.02 3.60 4.47 5.20 5.98 6.83 8.03 9.00
y (1.69-2.44) || (1.98-2.87) || (2.50-3.64) || (2.97-4.36) || (3.60-5.69) || (4.08-6.70) || (4.55-7.90) || (4.99-9.28) || (5.65-11.2) || (6.15-12.7)
4-da 2.18 2.56 3.22 3.82 4.73 5.49 6.30 718 8.43 9.43
y (1.82-2.61) || (2.13-3.06) || (2.68-3.87) || (3.16-4.62) || (3.83-6.00) || (4.33-7.04) || (4.81-8.30) || (5.26-9.72) || (5.94-11.7) || (6.46-13.3)
7-da 2.58 2.98 3.68 4.32 5.29 6.09 6.96 7.89 9.21 10.3
y (2.17-3.07) || (2.50-3.54) || (3.08-4.39) || (3.60-5.18) || (4.30-6.65) || (4.84-7.76) || (5.34-9.09) || (5.82-10.6) || (6.55-12.8) || (7.10-14.4)
10-da 2.93 3.36 413 4.81 5.83 6.68 7.58 8.55 9.92 1.0
y (2.48-3.47) || (2.84-3.98) || (3.47-4.90) || (4.02-5.74) || (4.76-7.28) || (5.32-8.45) || (5.85-9.86) || (6.34-11.4) || (7.08-13.7) || (7.65-15.4)
20-da 3.91 4.51 5.52 6.39 7.63 8.62 9.64 10.7 12.2 13.3
y (3.33-4.58) || (3.84-5.29) || (4.68-6.50) || (5.39-7.55) || (6.25-9.37) || (6.90-10.8) || (7.47-12.4) || (7.98-14.1) || (8.74-16.6) || (9.31-18.4)
30-da 4.70 5.44 6.65 7.66 9.06 10.1 11.2 12.3 13.8 15.0
y (4.02-5.47) || (4.65-6.34) || (5.66-7.78) || (6.49-9.00) || (7.44-11.0) || (8.15-12.5) || (8.74-14.3) || (9.24-16.2) || (9.98-18.7) || (10.5-20.6)
45-da 5.67 6.55 7.97 9.12 10.7 1.9 13.0 14.2 15.6 16.7
y (4.88-6.57) || (5.63-7.60) || (6.82-9.27) || (7.77-10.7) || (8.79-12.9) || (9.56-14.5) || (10.2-16.4) || (10.6-18.4) || (11.3-21.0) || (11.9-23.0)
60-da 6.48 7.46 9.01 10.3 11.9 13.1 14.3 15.5 16.9 18.0
y (5.60-7.48) || (6.43-8.62) || (7.74-10.4) || (8.77-11.9) || (9.82-14.3) || (10.6-16.0) || (11.2-18.0) || (11.7-20.0) || (12.3-22.6) || (12.8-24.6)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates
(for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper
bounds are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.

Back to Top

PF graphical

https://hdsc.nws.noaa.gov/pfds/pfds_printpage.html?lat=38.9796&lon=-104.5696&data=depth&units=english&series=pds
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PDS-based depth-duration-frequency (DDF) curves
Latitude: 38.9796"°, Longitude: -104.5696°
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Back to Top

Maps & aerials

Small scale terrain

https://hdsc.nws.noaa.gov/pfds/pfds_printpage.html?lat=38.9796&lon=-104.5696&data=depth&units=english&series=pds

AVEFBQE recumrance

interval
(years)
—1
- 10
— 25
— 50
- 100
— 200
— B00
- 1000
Duration
S-min — 2-day
— 1 0-min — Z-day
15-min — d-day
— 30-min — T-day
—_ G0-min — 10-day
— 2hr —_ 20-day
—_— 34hr —_ J0-day
—_ G-hr — 45-day
— 12-hr — G0-day
— 24-hr

2/4



11/22/23, 1:22 PM Precipitation Frequency Data Server

Large scale terrain

T

Large scale aerial

https://hdsc.nws.noaa.gov/pfds/pfds_printpage.html?lat=38.9796&lon=-104.5696&data=depth&units=english&series=pds 3/4
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US Department of Commerce
National Oceanic and Atmospheric Administration
National Weather Service
National Water Center
1325 East West Highway
Silver Spring, MD 20910
Questions?: HDSC.Questions@noaa.gov

Disclaimer

https://hdsc.nws.noaa.gov/pfds/pfds_printpage.html?lat=38.9796&lon=-104.5696&data=depth&units=english&series=pds 4/4
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APPENDIX B —= HYDROLOGIC CALCULATIONS



HRGreen

EASTONVILLE ROAD Calc'd by: SPC
EXISTING CONDITIONS Checked by: cM
EL PASO COUNTY, CO Date: 8/22/2024

SUMMARY RUNOFF TABLE

DESIGN POINT SUMMARY TABLE

BASIN | AREA (ac) |% IMPERVIOUS| Qs (cfs) | Qioo (cfS) DPESIII\?TN CONEI fs'ﬁtg NG | so.(cfs) |20 (cfs)
El 0.47 46 0.7 1.7 1 E1,0S1 1.2 4.9
E2.1 182 13 1.2 48 2 E2.DP1 23 9.3
E2.2 0.40 2 0.1 1.0 22 E2.2 0.1 1.0
E3 0.72 39 1.0 25 3 E3,052 46 26.6
E4 317 12 1.9 78 4 DP3,E4 6.3 33.9
E5 0.23 45 05 11 5 E5.053.1 0.9 45
E6 0.79 14 0.7 26 6 DP5.E6 15 6.7
E7 0.23 45 0.5 1.2 7.1 E7,0S3.2 1.4 7.5
E8 0.70 16 0.6 2.1 8.1 DP7.1,E8 1.9 94
E9 0.73 45 1.2 2.8 72 0S3.3,E9 75 453
E10.1 261 15 1.9 7.0 8.2 DP7.2,E10.1 9.2 51.6
E10.2 1.89 2 0.7 4.4 8.3 E10.2 0.7 44
0S1 158 2 05 36

0S2 12.21 2 3.6 243

0S3.1 1.51 2 0.5 3.6

0S3.2 2.86 2 1.0 6.6

0S3.3 21.12 2 6.4 42.7

Ex_Drainage_Calcs

RBM
8/22/2024
4:21 PM



| %—\ EASTONVILLE ROAD Calc'd by: SPC
13 EXISTING CONDITIONS Checked by:
HRGreen (gL paso counTy, co Date: 11/27/2023
SOIL TYPE: HSG A&B
COMPOSITE 'C' FACTORS
LAND USE TYPE
Paved ::Z:::::w‘\::iz::e Land Use Undefined | Land Use Undefined | Land Use Undefined COMPOSITE
%l | Cs | Croo | %l | Cs | Caoo | %1 | Cs | Cron | %l | Cs | Cuoa | %l | Cs | Como Lol etotinliel o o
100 | 0.90 | 0.96 2 0.09 | 0.36 0 0.00 | 0.00 0 0.00 | 0.00 0 0.00 | 0.00 TOTAL FACTOR
BASIN ACRES ACRES ACRES ACRES ACRES ACRES %l Cs C100
El 0.21 0.26 0.47 46 0.45 0.63
E2.1 0.20 1.62 1.82 13 0.18 0.43
E2.2 0.40 0.40 2 0.09 0.36
E3 0.27 0.45 0.72 39 0.39 0.59
E4 0.31 2.86 3.17 12 0.17 0.42
E5 0.10 0.13 0.23 45 0.44 0.62
E6 0.10 0.69 0.79 14 0.19 0.44
E7 0.10 0.13 0.23 45 0.44 0.62
E8 0.10 0.60 0.70 16 0.21 0.45
E9 0.32 0.41 0.73 45 0.45 0.62
E10.1 0.35 2.26 2.61 15 0.20 0.44
E10.2 1.89 1.89 2 0.09 0.36
0S1 1.58 1.58 2 0.09 0.36
0S2 12.21 12.21 2 0.09 0.36
0S3.1 1.51 1.51 2 0.09 0.36
0S3.2 2.86 2.86 2 0.09 0.36
0S3.3 21.12 21.12 2 0.09 0.36

8/22/2024
J:\2020\201662.08\Design\Calc\Drainage\Segment 1 - FDR\Appendix B - Hydrologic Calcs\Ex_Drainage_Calcs




= EASTONVILLE ROAD Calc'd by: SPC
1335 EXISTING CONDITIONS Checked by:
HRGreen EL PASO COUNTY, CO Date: 8/22/2024
TIME OF CONCENTRATION
BASIN DATA OVERLAND TIME (T;) TRAVEL TIME (T;) TOTAL
DESIGNATION Cs AREA (ac) | LENGTH (ft) | SLOPE % t; (min) Cy LENGTH (ft) | SLOPE % V (ft/s) t,(min) [ t. (min)
E1l 0.45 0.47 117 11.6 5.7 10 1162 3.4 1.8 10.5 16.2
E2.1 0.18 1.82 87 2.4 11.8 10 518 1.7 1.3 6.6 18.4
E2.2 0.09 0.40 92 2.0 14.1 10 89 3.4 1.8 0.8 14.9
E3 0.39 0.72 40 2.0 6.5 10 794 2.5 1.6 8.4 14.9
E4 0.17 3.17 113 5.5 10.3 10 830 2.5 1.6 8.7 19.0
ES 0.44 0.23 30 13.8 2.8 10 310 1.4 1.2 4.4 7.1
E6 0.19 0.79 30 13.8 3.8 10 310 1.4 1.2 4.4 8.2
E7 0.44 0.23 35 25.0 2.4 10 161 0.6 0.8 3.5 5.9
E8 0.21 0.70 25 1.0 8.2 10 161 0.6 0.8 3.5 11.7
E9 0.45 0.73 30 2.0 5.2 10 711 0.5 0.7 16.8 22.0
E10.1 0.20 2.61 30 2.0 7.2 10 711 0.5 0.7 16.8 23.9
E10.2 0.09 1.89 300 2.7 23.2 10 15 4.8 2.2 0.1 23.3
0OS1 0.09 1.58 300 2.8 22.8 10 213 4.5 2.1 1.7 24.4
0S2 0.09 12.21 300 4.1 20.0 10 1042 3.4 1.8 9.4 29.5
0S3.1 0.09 1.51 136 3.9 13.7 10 150 8.9 3.0 0.8 14.6
0S3.2 0.09 2.86 174 8.6 11.9 10 267 4.4 2.1 2.1 14.0
0S3.3 0.09 21.12 300 6.0 17.7 10 930 3.4 1.8 8.4 26.1
FORMULAS: .
o 07395(1 1-c, fo - (_‘,_.S“. Table 6-7. Conveyance Coefficient, C,

J s Type of Land Surface C,

Heavy meadow 2.5

Tillage/tield 5

Riprap (not buried)” 6.5

Short pasture and lawns 7

Nearly bare ground 10

Grassed waterway 15

Paved areas and shallow paved swales 20

J:\2020\201662.08\Design\Calc\Drainage\Segment 1 - FDR\Appendix B - Hydrologic Calcs\Ex_Drainage_Calcs

" For buried riprap, select C, value based on type of vegetative cover,

8/22/2024



~ EASTONVILLE ROAD Calc'd by: SPC
‘—l—% J EXISTING CONDITIONS Checked by:
DESIGN STORM: 5-YEAR Date: 8/22/2024
HRGreen
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME REMARKS
[
- E
- | m
£ £ |- =
e Ty —_ —_ 0 > w | S| a7 =
- > a o -~ | T | % ~| ° | % ||| S| || N|z|a|
w ] 2 = = E 1=l slEl & ||l 2|8 |lwl~—=-| & w|w |kF|& w
w - - g E < = = E < = = ] < -8 w < -8 w (L] . >
E ﬂ 2 E N * -E 3 N * -E 9, g * g a * 3 a E d é
- A 0 -8 -
" a @ < O | w | d | < |o|w|ld|<|ol|ld|ld|la|leg|d|a|la |a]> =
E1l 0.47| 045 16.2| 021| 3.41| 07 BASIN E1 CAPTURED @ DP1
12| 035 06| 30/ 73] 75 | 0.16
1 0S1 1.58| 0.09| 12.9| 0.14| 3.75| o05|16.2| 035/3.41] 1.2 BASIN E1 AND OS1 COMBINE @ DP1 CAPTURED IN 36" CMP CULVERT, PIPED TO BASIN E2
2 E2.1 1.82| o0.18| 13.4| 0.33| 3.69]| 1.2|16.3| 068/3.39]| 2.3 FLOW @ DP2 CONVEYED OFFSITE
2.2 E2.2 0.40| 0.09] 11.0/ 0.04| 3.99| o0.1}112.0] 0.04/3.99] 0.1 FLOW @ DP2.2 CONVEYED OFFSITE
E3 0.72| 0.39| 146| 028| 356 1.0 BASIN E3 CAPTURED @ DP3
46| 1.38] 1.1 20[ 47 ] 76 | 0.10
3 0S2 12.21] 0.09| 175| 1.10| 3.29| 3.6)175| 1.38/3.29| 4.6 BASIN E3 AND OS2 COMBINE @ DP3 CAPTURED IN 24" CMP CULVERT, PIPED TO BASIN E4
4 E4 3.17| o0.17| 152 054| 350, 1.9|17.6| 1.92[3.28 6.3 FLOW @ DP4 CONVEYED OFFSITE
E5 0.23| 044 71| o0.10| 464 05 BASIN E5 CAPTURED @ DP5
0.9] 024 1.3] 15/ 56| 68 | 014
5 0S3.1 151 0.09| 11.6/ 0.14| 3.91] o05|11.6| 024|3.91] 0.9 BASIN E5 AND OS3 COMBINE @ DP5 CAPTURED IN 18" CMP CULVERT, PIPED TO BASIN E6
6 E6 079 o.19] 82 o015/ 4.43| o0.7|11.7] 0.39/3.89| 15 FLOW @ DP6 CONVEYED OFFSITE
E7 0.23| 044/ 59| 010/ 492 05 BASIN E7 CAPTURED @ DP7
1.4 036 02 15/53] 23| 038
7.1 0S3.2 2.86| 0.09] 125 0.26| 3.80] 1.0/125| 0.36/3.80] 1.4 BASIN E7 AND OS4.1 COMBINE @ DP7.1 CAPTURED IN 18" CMP CULVERT, PIPED TO BASIN E8
8.1 ES 0.70| o0.21f 110 o0.14| 398 o0.6|12.8| 050[3.75| 1.9 FLOW @ DP8.1 CONVEYED OFFSITE
E9 0.73| 045 141| 032| 361 1.2 BASIN E9 CAPTURED @ DP7.2
75 223 08] 1504353 013
7.2 0S3.3 | 21.12| 0.09| 16.8| 1.90| 3.35| 6.4]16.8] 2.23|3.35] 7.5 BASIN E9 AND OS 4.2 COMBINE @ DP7.2 CAPTURED IN 18" CMP CULVERT, PIPED TO BASIN E10
8.2 E10.1 261 020 14.1| o052| 361 19]17.0] 2.74/3.34| 9.2 FLOW @ DP8.2 CONVEYED OFFSITE
8.3 E10.2 1.89| 0.09| 11.8/ 0.17| 3.89] 0.7]11.8| 0.17|3.89| 0.7 FLOW @ DP8.3 CONVEYED OFFSITE
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~ EASTONVILLE ROAD Calc'd by: SPC
‘_l.% J EXISTING CONDITIONS Checked by:
DESIGN STORM: 100-YEAR Date: 8/22/2024
HRGreen
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME REMARKS
£
- E
_ w
% E | & =
- = a 8 -~ | 8| 3 -~ | 8| 3 S|8|®|§| S (=[N | T8,
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- - Sans - et ] - 0. - - (11}
» a ) < Q w 3] ~ (<} w 3] ~ g | |0 | »n (<] O |un | a -l > =
E1l 0.47| 0.63| 16.2| 0.30| 572 1.7 BASIN E1 CAPTURED @ DP1
49| 086 06| 30| 73 | 75 | 0.16
1 0S1 1.58| 0.36] 129/ 057/ 6.30] 3.6 16.2| 0.86| 572 4.9 BASIN E1 AND OS1 COMBINE @ DP1 CAPTURED IN 36" CMP CULVERT, PIPED TO BASIN E2
2 E2.1 1.82| 0.43| 13.4| o0.78| 6.20| 48| 16.3| 1.64| 569 9.3 FLOW @ DP2 CONVEYED OFFSITE
2.2 E2.2 0.40| 0.36| 11.0/ 0.14| 6.69| 1.0 11.0| 0.14| 6.69| 1.0 FLOW @ DP2.2 CONVEYED OFFSITE
E3 0.72| 059 14.6| 042| 597 25 BASIN E3 CAPTURED @ DP3
26.6| 4.82| 1.1] 20| 47 | 7.6 | 0.10
3 0S?2 12.21| 0.36| 175/ 4.40| 553| 24.3] 17.5| 4.82| 553| 26.6 BASIN E3 AND OS2 COMBINE @ DP3 CAPTURED IN 24" CMP CULVERT, PIPED TO BASIN E4
4 E4 3.17| 0.42| 152 1.33| 587 7.8 17.6| 6.14| 551| 33.9 FLOW @ DP4 CONVEYED OFFSITE
E5 023 062 7.1 0.14| 779 11 BASIN E5 CAPTURED @ DP5
45| 0.69] 1.3 15| 56 | 6.8 | 0.14
5 0S3.1 1.51| 0.36] 11.6] 054 656/ 36| 11.6| 0.69] 656 45 BASIN E5 AND OS3 COMBINE @ DP5 CAPTURED IN 18" CMP CULVERT, PIPED TO BASIN E6
6 E6 0.79| 0.44| 82| 0.34| 744 26| 11.7| 1.03| 6.53| 6.7 FLOW @ DP6 CONVEYED OFFSITE
E7 0.23| 062 59| 014| 826 1.2 BASIN E7 CAPTURED @ DP7
75| 117 02| 15| 53 | 2.3 | 0.38
7.1 0S3.2 2.86| 0.36] 125 1.03| 6.38] 6.6] 125| 1.17| 6.38] 7.5 BASIN E7 AND 0S4.1 COMBINE @ DP7.1 CAPTURED IN 18" CMP CULVERT, PIPED TO BASIN E8
8.1 E8 0.70| 0.45| 11.0/ 0.31| 6.68 2.1 12.8| 1.48| 6.30| 9.4 FLOW @ DP8.1 CONVEYED OFFSITE
E9 0.73| 0.62| 14.1| 0.45| 6.06] 2.8 BASIN E9 CAPTURED @ DP7.2
453| 8.06| 0.8 15| 43 | 53 | 0.13
7.2 0S3.3 | 21.12| 0.36| 16.8 7.60| 5.62| 42.7| 16.8| 8.06| 5.62| 453 BASIN E9 AND OS 4.2 COMBINE @ DP7.2 CAPTURED IN 18" CMP CULVERT, PIPED TO BASIN E10
8.2 E10.1 261 0.44| 14.1| 1.15| 6.06)/ 7.0 17.0| 9.21| 5.60| 51.6 FLOW @ DP8.2 CONVEYED OFFSITE
8.3 E10.2 1.89| 0.36] 11.8/ 0.68| 6.53]| 4.4] 118 068 653 4.4 FLOW @ DP8.3 CONVEYED OFFSITE

8/22/2024
J:\2020\201662.08\Design\Calc\Drainage\Segment 1 - FDR\Appendix B - Hydrologic Calcs\Ex_Drainage_Calcs



ERP

HBGreen

EASTONVILLE ROAD Calc'd by: SPC
PROPOSED CONDITIONS Checked by: CcM
EL PASO COUNTY, CO Date: 8/26/2024

SUMMARY RUNOFF TABLE

DESIGN POINT SUMMARY TABLE

BASIN | AREA (ac) |% IMPERVIOUS| Qs (cfs) | Quc (cfs) DPEOSlll\IGTN CONEIES”IBNUST ING Qs (cfs) Q100 (cFS)
EAl 0.62 97 2.6 4.7 1 OSs1 0.5 3.6
EA2 1.21 50 2.5 5.6 2 DP20, SFB D Release 0.7 5.0
EA3 0.44 91 1.8 3.0 3 0S2 3.6 24.2
EA4 0.77 52 1.7 2.9 4 EA 5.2AORSEZL’E[,)APS4E1’ SFB 4.1 28.6

EA5.1 0.37 9 0.3 0.4 4.1 EA5.3 0.6 35
EA5.2 0.52 0 0.2 1.6 6 EA5.4 0.4 2.0
EA5.3 1.21 0.4 2.9 0S3 8.0 53.6
EA5.4 0.41 0 0.1 1.0 8.3 oP zli’E(EgiélIEEDB B 9.7 58.1
EA6 1.09 91 3.1 5.2 8.2 EA10.2 1.4 4.0
EA7 1.92 52 3.2 54 9 DP1, EAl 3.3 9.3
EA8 0.94 50 0.5 0.9 10 DP9, EA2 5.4 13.9
EA9 0.88 35 0.4 0.6 11 DP10, EA12 5.8 15.2

EA10.1 0.36 23 0.4 0.6 12 EA13 0.3 0.7

EA10.2 1.06 23 1.4 4.4 13 EA3 1.8 3.0
EAl1l 1.23 0 0.5 0.9 14 DP13, EA4 3.3 5.6
EA12 0.47 25 0.6 1.7 15 DP14, EA5 3.5 5.9
EA13 0.21 26 0.3 0.7 16 EA6 3.1 5.2

EA8 & EA9
*Per Segment 5.07 78 10.2 17.2 17 6.2 10.3

2 FDR DP16, EA7
Os1 1.63 2 0.5 3.6 18 DP17 6.2 10.3
0S2 12.18 2 3.6 24.2 19 DP18,EA8 6.6 11.1

DP1/, EAc & EAYD "PER
0S3 25.50 2 8.0 53.6 18U SEGMENT 2 FDR 15.5 26.0
19U DP18U, EA8 15.8 26.6
20 EA9 0.4 0.6
8.1 EA10 0.4 0.6
22 EA1l 0.5 0.9

NOTE: "U" DENOTES ULTIMATE CONDITION AFTER COMPLETION

OF EASTONVILLE ROAD SEGMENT 2 CONSTRUCTION

662.08 - Pr_Drainage_Calcs

RBM
8/26/2024
12:58 PM



| %—\ EASTONVILLE ROAD Calc'd by: SPC
135 PROPOSED CONDITIONS Checked by: cm
HRGreen g paso counry, co Date: 1112712023
SOIL TYPE: HSG A&B
COMPOSITE 'C' FACTORS
BASIN LAND USE TYPE
Paved :liStorjc :IowA::alysli: Lawns Gravel Drive and Walks COMPOSITE
%I c5 c100 %I C5 C1oo %l C5 c100 %l c5 c100 %l c5 c100 IMPERVIOUSNESS & c
100 0.90 | 0.96 2 0.09 | 0.36 0 0.08 | 0.35 80 0.59 | 0.70 100 0.90 | 0.96 TOTAL FACTOR
ACRES ACRES ACRES ACRES ACRES ACRES %I c5 c100
EAL 0.60 0.02 0.62 97 0.87 0.94
EA2 0.60 0.61 1.21 50 0.49 0.65
EA3 0.40 0.04 0.44 91 0.82 0.90
EA4 0.40 0.37 0.77 52 0.50 0.67
EA5.1 0.33 0.04 0.37 9 0.13 0.39
EAb.2 052 0.52 0 0.08 0.35
EA5.3 121 1.21 0 0.08 0.35
EAb.4 0.41 0.41 0 0.08 0.35
EAG 0.99 0.10 1.09 o1 0.83 0.91
EA7 0.99 0.93 1.02 52 0.50 0.67
EAS 0.83 0.09 0.01 0.94 9 0.14 0.39
EAO 0.88 0.88 0 0.08 0.35
EAL0.1 0.30 0.01 0.05 0.36 16 0.21 0.44
EAL0.2 0.81 0.06 0.20 1.06 23 0.26 0.48
EALL 1.23 1.23 0 0.08 0.35
EAL2 0.06 0.34 0.07 0.47 25 0.26 0.48
EAL3 0.06 0.15 0.21 26 0.30 0.51
0s1 1.63 1.63 2 0.09 0.36
0S2 12.18 12.18 2 0.09 0.36
0S3 25.50 25.50 2 0.09 0.36
EA8 & EA9 *Per
Segment 2 FOR 3.94 1.13 5.07 78 0.72 0.82
SFB A 0.80 0.00 0.74 0.04 0.00 158 53
EDB B 1.08 0.00 1.86 0.09 0.01 3.05 52
EDB B (ULT) 5.00 0.00 2.99 0.09 0.01 9.02 67
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COMPOSITE ‘'C° FACTORS

BASIN LAND USE TYPE

Historic Flow Analysis--

Paved Greenbelts, Agriculture Lawns Gravel Drive and Walks COMPOSITE
IMPERVIOUSNESS & C

%l Cs Ci00 %l Cs Cio00 %l Cs Ci00 %l Cs Cio00 %l Cs C100
100 [0.90 (096 | 2 [0.09 [0.36 | 0 [o0.08 [0.35 | 80 [0.59 [ 0.70 [ 100 [ 0.90 [ 0.96 | TOTAL FACTOR
ACRES ACRES ACRES ACRES ACRES ACRES %l Cs Ci00
SFB D 1.26 1.63 0.97 0.07 0.00 3.93 34

8/26/2024
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= EASTONVILLE ROAD Calc'd by: SPC
33 PROPOSED CONDITIONS Checked by: cm
HiRGreen EL PASO COUNTY, CO Date: 8/26/2024
TIME OF CONCENTRATION
BASIN DATA OVERLAND TIME (T;) TRAVEL TIME (T;) TOTAL | tc=(L/180)+10 Design tc
DESIGNATION Cs AREA (ac) LENGTH (ft) SLOPE % t; (min) Cv LENGTH (ft) | SLOPE % V (ft/s) t; (min) te (min) tc max tc design (min)
EAl 0.87 0.62 26 2.0 1.7 20 734 1.6 2.5 4.9 6.6 14.2 6.6
EA2 0.49 1.21 26 2.0 4.6 20 734 1.6 2.5 4.9 9.5 14.2 9.5
EA3 0.82 0.44 26 2.0 2.0 20 326 0.5 1.4 3.8 5.9 12.0 5.9
EA4 0.50 0.77 26 2.0 4.4 20 326 0.5 1.4 3.8 8.3 12.0 8.3
EA5.1 0.13 0.37 25 25.0 3.0 10 100 0.5 0.7 2.4 5.4 10.7 5.4
EA5.2 0.08 0.52 35 33.0 3.4 10 110 5.5 2.3 0.8 5.0 10.8 5.0
EA5.3 0.08 1.21 68 10.0 7.1 10 286 2.3 1.5 3.1 10.3 12.0 10.3
EA5.4 0.08 0.41 78 4.6 9.9 10 145 1.4 1.2 2.0 12.0 11.2 11.2
EA6 0.83 1.09 26 2.0 2.0 20 1304 0.6 1.5 14.0 16.1 17.4 16.1
EA7 0.50 1.92 26 2.0 4.4 20 1304 0.6 1.5 14.0 18.5 17.4 17.4
EA8 0.14 0.94 100 9.0 8.4 10 102 0.5 0.7 2.4 10.8 11.1 10.8
EA9 0.08 0.88 50 24.4 4.6 10 0 0 0.0 0.0 5.0 10.3 5.0
EA10.1 0.21 0.36 35 24.4 3.3 10 0 0 0.0 0.0 5.0 10.2 5.0
EA10.2 0.26 1.06 50 15.0 4.4 10 0 0 0.0 0.0 5.0 10.3 5.0
EA11 0.08 1.23 23 18.0 3.4 10 0 0 0.0 0.0 5.0 10.1 5.0
EA12 0.26 0.47 117 12.0 7.3 10 0 0 0.0 0.0 7.3 10.7 7.3
EA13 0.30 0.21 82 2.0 10.6 10 0 0 0.0 0.0 10.6 10.5 10.5
EAB & EA9 TPer| 75 5.07 26 2.0 2.8 20 2500 0.7 1.7 249 | 277 24.0 24.0
Segment 2 FDR
0OS1 0.09 1.63 100 2.7 13.3 10 633 1.5 1.2 8.6 22.0 14.1 14.1
0S2 0.09 12.18 100 4.3 11.4 10 1243 3.2 1.8 11.6 23.0 17.5 17.5
0OS3 0.09 25.50 100 6.5 9.9 10 879 3.2 1.8 8.2 18.1 154 15.4
FORMULAS:
0.395(1.1— C, WL I — (‘H_S“_”j Table 6-7. Conveyance Coefficient, C,
J S0 Type of Land Surface C,
Heavy meadow 2.5
Tillage/field 5
Riprap (not buried)” 6.5
Short pasture and lawns
Nearly bare ground 10
Grassed waterway 15
Paved areas and shallow paved swales 20

" For buried riprap, select C, value based on type of vegetative cover,

8/26/2024
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~ EASTONVILLE ROAD Calc'd by: SPC
‘—l—% ] PROPOSED CONDITIONS Checked by: CcMm
DESIGN STORM: 5-YEAR Date: 8/26/2024
HRGreen
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME REMARKS
- E
2 glr =
o - R e 7| _ - w (2l a| F
- - a 8 —_ o | X | T |z sl | (8| N z|2 i
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% a 2 | 2|l eleg|ZT|elels|Z|le]ldls|ald|ls|alz|4]|5]| E
1 14.1| 0.15] 3.62 0.5 0.5 0.15( 0.5 1.5] 10 4.2 0.04 BASIN OS1 @ DP1 CAPTURED IN 18" RCP CULVERT, DRAINS TO BASIN DP9
0Ss1 1.63[ 0.09] 14.1 0.15| 3.62 0.5
2 0.1 0.07] 3.62 0.7 SFB D RELEASE @ 0.4 CFS AND DP 20 FLOW @ DP2 CONVEYED OFFSITE
3 17,5/ 1.10] 3.29 3.6 3.6/ 1.10| 2.6 2.51186 | 13.5 0.23 BASIN OS2 @ DP3 CAPTURED IN 30" RCP CULVERT, DRAINS TO BASIN DP4
0S2 12.18| 0.09| 17.5 1.10f 3.29 3.6
4 17.7 1.23] 3.29 4.1 FLOW @ DP4 CONVEYED OFFSITE (INCLUDES DETENTION SFB A 5-YR RELEASE RATE @ 0.03 CFS)
EA5.2 0.52| 0.08 5.0/ 0.04| 5.17 0.2
4.1 10.3| 0.10] 3.29 0.6 FLOW @ DP4.1 DRAINS SOUTH TO ULTIMATELY COMBINE WITH DP4
EAS5.3 1.21 0.08 10.3 0.10| 4.09 0.4
6 11.2| 0.03] 3.29 0.4 FLOW @ DP6 DRAINS OFFSITE
EA5.4 0.41 0.08 11.2 0.03] 3.95 0.1
7 15.4| 2.30] 3.48 8.0 8.0 2.30| 0.6 3.001445| 7.3 1.01 BASIN OS3 FLOW @ DP7 CAPTURTED IN CDOT TYPE D INLET, PIPED TO DP8
0S3 25.50 0.09 15.4 2.30| 3.48 8.0
8.3 16.5| 2.67| 3.48 9.7 FLOW @ DP8 CONVEYED OFFSITE (INCLUDES EDB POND B 5-YR RELEASE RATE @ 0.4 CFS, DP7, & DP22)
8.2 5.0/ 0.27|3.48 1.4 FLOW @ DP8.2 DRAINS NE TO ULTIMATELY COMBINE WITH DP8
EA10.2 1.06 0.26 50 0.27| 5.17 1.4
9 6.6 0.69]4.75 3.3 3.3] 0.69| 0.5 1.5| 52 4.2 0.21 BASIN EA1 CAPTURED @ DP9 BY ON GRADE TYPE R INLET
EAL1 0.62 0.87 6.6 0.54| 4.75 2.6
10 9.5 1.28/4.21 54 5.4] 1.28| 0.5 1.51128 | 4.2 0.51 BASIN EA2 CAPTURED @ DP10 BY ON GRADE TYPE R INLET
EA2 1.21 0.49 9.5 0.59| 4.21 2.5
11 10.0f 1.40|4.13 5.8 5.8] 1.40| 1.5 151 63 | 7.2 0.15 BASIN EA12 SHEEET FLOWS DIRECTLY TO SFB D
EA12 0.47 0.26 7.3 0.12| 4.61 0.6
12 10.5| 0.06| 4.13 0.3 FLOW @ DP12 CONVEYED OFFSITE
EA13 0.21] 0.30f 10.5 0.06| 4.06 0.3
13 5.9] 0.36(4.92 1.8 1.8 0.36] 1.3 1.5] 56 | 6.8 0.14 BASIN EA3 CAPTURED @ DP13 BY ON GRADE TYPE R INLET
EA3 0.44| 0.82 5.9 0.36] 4.92 1.8
14 8.3 0.75(4.42 3.3 3.3 0.75 1.3 1.5] 56 6.8 0.14 BASIN EA4 CAPTURED @ DP14 BY ON GRADE TYPE R INLET
EA4 0.77 0.50 8.3 0.39] 4.42 1.7
15 8.4] 0.80(4.39 3.5 3.5 0.80f 0.5 1.5] 36 4.2 0.14 BASIN EA5 SHEEET FLOWS DIRECTLY TO SFB A
EA5.1 0.37 0.13 54 0.05| 5.06 0.3
16 16.1| 0.90] 3.42 3.1 3.1l 0.90f 0.5 1.5| 52 4.2 0.21 BASIN EA6 CAPTURED @ DP16 BY SUMP TYPE R INLET
EA6 1.09 0.83 16.1 0.90] 3.42 3.1
17 17.4| 1.87]3.30 6.2 6.2 1.87| 0.5 20]196| 5.1 0.64 BASIN EA7 CAPTURED @ DP17 BY SUMP TYPE R INLET
EA7 1.92 0.50 17.4 0.97] 3.30 3.2
18 17.4| 1.87|3.30 6.2 6.2 1.87| 0.5 2.0] 42 51 0.14 STORM MH @ D18, NO SEGMENT 2 FLOW
19 17.5| 2.00] 3.29 6.6 6.6 2.00| 0.5 2.01196| 5.1 0.64 BASIN EA8 SHEEET FLOWS DIRECTLY TO EDB B (NO SEGMENT 2 FLOWS)
EA8 0.94 0.14 10.8 0.13] 4.01 0.5
18U 24.0f 5.50/2.81] 15.5 15.5| 5.50( 0.5 2.0] 42 5.1 0.14
EA8 &
EA9 *Per 5.07 0.72 240 364| 281 10.2 SEGMENT 2 FLOW COMBINES @ DP18 WITH SEGMENT 1 FLOWS @ STORM MH
Segment
2 FDR
19U 242 564|281 15.8 BASIN EA8 SHEEET FLOWS DIRECTLY TO EDB B INCLUDING FUTURE TRIBUTARY FLOW FROM SUBBASIN EA8 & EA9
PER THE EASTONVILLE ROAD SEGMENT 2 FDR
EA8 0.94 0.14 10.8 0.13] 4.01 0.5
20 5.0/ 0.07|5.17 0.4
EA9 0.88 0.08 50 0.07| 5.17 0.4 BASIN EA9 SHEET FLOWS OFFSITE
8.1 5.0/ 0.07|5.17 0.4
EA10.1 0.36 0.21 50 0.07| 5.17 0.4 BASIN EA10 SHEET FLOWS OFFFSITE
22 5.0/ 0.10]5.17 0.5
EAl11l 1.23 0.08 50 0.10] 5.17 0.5 BASIN EA11 SHEET FLOWS OFFSITE
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—~ EASTONVILLE ROAD Calc'd by: SPC
‘_l.% >, PROPOSED CONDITIONS Checked by: cm
DESIGN STORM: 100-YEAR Date: 8/26/2024
HRGreen
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME REMARKS
£
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2 | 2 |2 | 8| S| 8|ElS || E|ES 58S 8|98 &
'u-: Q [ g 1) w o ~ (<} w 3] ~ g |g|lo|n| O O || o - > =
1 14.1] 0.59| 6.07 3.6 3.6] 0.59] 0.5 1.5] 115 4.2 0.46 BASIN OS1 @ DP1 CAPTURED IN 18" RCP CULVERT, DRAINS TO BASIN DP2
0S1 1.63| 0.36] 14.1] 0.59| 6.07 3.6
2 0.1f 0.07| 6.07 5.0 SFB D RELEASE @ 4.6 CFS AND DP 20 FLOW @ DP2 CONVEYED OFFSITE
3 17.5] 4.38] 5.53| 24.2 24.2| 4.38| 2.6 2.5] 186 | 13.5 0.23 BASIN OS2 @ DP3 CAPTURED IN 30" RCP CULVERT, DRAINS TO BASIN DP4
0S2 12.18| 0.36] 17.5| 4.38| 5.53| 24.2
4 17.7] 4.99| 5.53| 28.6 FLOW @ DP4 CONVEYED OFFSITE (INCLUDES DETENTION SFB A 100-YR RELEASE RATE @ 1.0 CFS)
EAS5.2 0.52 0.35 5.00 0.18| 8.68 1.6
4.1 10.3] 0.42| 5.53 3.5 FLOW @ DP4.1 DRAINS SOUTH TO ULTIMATELY COMBINE WITH DP4
EAS5.3 1.21f 0.35] 10.3] 0.42| 6.86 2.9
6 11.2| 0.14| 5.53 2.0 FLOW @ DP6 DRAINS OFFSITE
EA5.4 0.41| 0.35 11.2 0.14| 6.64 1.0
7 15.4] 9.18| 5.84 53.6 53.6| 9.18] 0.6 3.0 445 | 7.3 1.01 BASIN OS3 FLOW @ DP7 CAPTURTED IN CDOT TYPE D INLET, PIPED TO DP8
0S3 25501 0.36] 15.4| 9.18| 5.84] 53.6
8.3 16.5] 9.79| 5.84| 58.1 FLOW @ DP8 CONVEYED OFFSITE (INCLUDES EDB POND B 100-YR RELEASE RATE @ 1.0 CFS, DP7, & DP22)
8.2 5.0/ 0.51| 5.84 4.0 FLOW @ DP8.2 DRAINS NE TO ULTIMATELY COMBINE WITH DP8
EA10.2 1.06] 0.48 5.00 0.51| 8.68 4.4
9 6.6 1.17| 7.98 9.3 9.3 1.17] 0.5 1.5] 52 4.2 0.21 BASIN EA1 CAPTURED @ DP9 BY ON GRADE TYPE R INLET
EAl 0.62| 0.94 6.6/ 0.58| 7.98 4.7
10 9.5 1.96| 7.07] 13.9 13.9] 1.96] 0.5 1.5] 128 4.2 0.51 BASIN EA2 CAPTURED @ DP10 BY ON GRADE TYPE R INLET
EA2 1.21] 0.65 9.5 0.79 7.07 5.6
11 10.0] 2.18| 6.94| 15.2 15.2| 2.18] 1.5 1.5] 63 7.2 0.15 BASIN EA12 SHEEET FLOWS DIRECTLY TO SFB D
EA12 0.47 0.48 73] 0.23| 7.73 1.7
12 10.5| 0.11|] 6.94 0.7 FLOW @ DP12 CONVEYED OFFSITE
EA13 0.21] 0.51] 105 0.11] 6.82 0.7
13 59| 0.36] 8.27 3.0 3.0l 0.36| 1.3 1.5] 56 6.8 0.14 BASIN EA3 CAPTURED @ DP13 BY ON GRADE TYPE R INLET
EA3 0.44] 0.82 59| 0.36] 8.27 3.0
14 8.3 0.75| 7.42 5.6 5.6/ 0.75] 1.3 1.5] 56 6.8 0.14 BASIN EA4 CAPTURED @ DP14 BY ON GRADE TYPE R INLET
EA4 0.77] 0.50 8.3 0.39] 7.42 2.9
15 8.4 0.80| 7.37 5.9 5.9/ 0.80| 0.5 1.5] 36 4.2 0.14 BASIN EA5 SHEEET FLOWS DIRECTLY TO SFB A
EAS5.1 0.37] 0.13 54| 0.05| 8.49 0.4
16 16.1] 0.90| 5.74 5.2 5.2 0.90| 0.5 1.5] 52 4.2 0.21 BASIN EA6 CAPTURED @ DP16 BY SUMP TYPE R INLET
EA6 1.09] 0.83] 16.1] 0.90| 5.74 52
17 17.4] 1.87| 5.54( 10.3 10.3[ 1.87( 0.5 2.0 196 | 5.1 0.64 BASIN EA7 CAPTURED @ DP17 BY SUMP TYPE R INLET
EA7 1.92] 0.50] 17.4] 0.97( 5.54 54
18 17.4] 1.87| 5.54( 10.3 10.3] 1.87|] 0.5 2.0] 42 51 0.14 STORM MH @ D18, NO SEGMENT 2 FLOW
19 17.5] 2.00] 5.52| 11.1 11.1] 2.00] 0.5 2.0] 196 51 0.64 BASIN EA8 SHEEET FLOWS DIRECTLY TO EDB B (NO SEGMENT 2 FLOWS)
EA8 0.94 0.14] 10.8] 0.13] 6.73 0.9
18U 24.0| 5.50| 4.72] 26.0 26.0| 5.50( 0.5 2.0] 42 5.1 0.14
EA8 &
EA9 *Per 507 0.72 24.0 364 472 17.2 SEGMENT 2 FLOW COMBINES @ DP18 WITH SEGMENT 1 FLOWS @ STORM MH
Segment
2 FDR
BASIN EA8 SHEEET FLOWS DIRECTLY TO EDB B INCLUDING FUTURE TRIBUTARY FLOW FROM SUBBASIN EA8 & EA9
1ou B o4 4.71) 26.6 PER THE EASTONVILLE ROAD SEGMENT 2 FDR
EA8 0.94f 0.14] 10.8]f 0.13] 6.73 0.9
20 5.0/ 0.07| 8.68 0.6
EA9 0.88| 0.08 5.00 0.07[ 8.68 0.6 BASIN EA9 SHEET FLOWS OFFSITE
8.1 5.0/ 0.07| 8.68 0.6
EA10.1 0.36 0.21 5.0 0.07| 8.68 0.6 BASIN EA10 SHEET FLOWS OFFFSITE
22 5.0/ 0.10( 8.68 0.9
EA11l 1.23 0.08 5.0 0.10[ 8.68 0.9 BASIN EA11 SHEET FLOWS OFFSITE

J:\2020\201662.08\Design\Calc\Drainage\Segment 1 - FDR\Appendix B - Hydrologic Calcs\662.08 - Pr_Drainage_Calcs
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Design Procedure Form: Runoff Reduction

UD-BMP (Version 3.07, March 2018)

Designer: SPC

Company: HR GREEN

Date: August 26, 2024

Project: Eastonville Segment 1 - RR
Location: COLORADO SPRINGS, CO

Sheet 1 of 1

SITE INFORMATION (User Input in Blue Cells)

WQCYV Rainfall Depth 0.60 inches
Depth of Average Runoff Producing Storm, dg = 0.43 inches (for Watersheds Outside of the Denver Region, Figure 3-1 in USDCM Vol. 3)
Area Type SPA SPA SPA SPA UIA:RPA UIA:RPA SPA SPA SPA
AreaID| EAL.2 EA5.3 EA5.4 EA9 EA10.1 EA10.2 EAll 0S2 0Ss3
Downstream Design Point ID 4 4.1 6 20 8.1 8.2 22 3 7
Downstream BMP Type None None None None None None None None None
DCIA (ft%) - - - -- - - -- - -
UIA (ft%) - - - - 3,606 10,620 - - -
RPA (ft) - - - - 3,309 21,115 - - -
SPA (ft%)| 10,105 20,228 5,422 14,605 -- -- 6,572 13,994 37,875
HSG A (%) 0% 0% 0% 0% 0% 0% 0% 0% 0%
HSG B (%) 100% 100% 100% 100% 100% 100% 100% 100% 100%
HSG C/D (%) 0% 0% 0% 0% 0% 0% 0% 0% 0%
Average Slope of RPA (ft/ft) -- -- -- -- 0.020 0.100 -- -- --
UIA:RPA Interface Width (ft) -- -- - -- 285.00 860.00 -- -- --

CALCULATED RUNOFF RESULTS

AreaID| EA5.2 EA5.3 EA5.4 EA9 EA10.1 EA10.2 EA11 0S2 0S3
UIA:RPA Area (ft%) -- - -- - 6,915 31,735 - - -
L / W Ratio -- -- -- -- 0.09 0.06 -- -- -
UIA / Area -- -- -- -- 0.5215 0.3346 -- -- -
Runoff (in) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Runoff (ft°) 0 0 0 0 0 0 0 0 0
Runoff Reduction (ft%) 505 1011 271 730 150 443 329 700 1894
CALCULATED WQCV RESULTS
AreaID| EA5.2 EA5.3 EA5.4 EA9 EA10.1 EA10.2 EA11 0S2 0S3
WQCV (ft) 0 0 0 0 150 443 0 0 0
WQCV Reduction (ft%) 0 0 0 0 150 443 0 0 0
WQCYV Reduction (%) 0% 0% 0% 0% 100% 100% 0% 0% 0%
Untreated WQCYV (ft%) 0 0 0 0 0 0 0 0 0
CALCULATED DESIGN POINT RESULTS (sums results from all columns with the same Downstream Design Point ID)
Downstream Design Point ID 4 4.1 6 20 8.1 8.2 22 3 7
DCIA (ft?) 0 0 0 0 0 0 0 0 0
UIA (ft) 0 0 0 0 3,606 10,620 0 0 0
RPA (ft%) 0 0 0 0 3,309 21,115 0 0 0
SPA (ft%)| 10,105 20,228 5,422 14,605 0 0 6,572 13,994 37,875
Total Area (ft?)| 10,105 20,228 5,422 14,605 6,915 31,735 6,572 13,994 37,875
Total Impervious Area (ft%) 0 0 0 0 3,606 10,620 0 0 0
WQCV (ft%) 0 0 0 0 150 443 0 0 0
WQCYV Reduction (ft) 0 0 0 0 150 443 0 0 0
WQCYV Reduction (%) 0% 0% 0% 0% 100% 100% 0% 0% 0%
Untreated WQCYV (ft%) 0 0 0 0 0 0 0 0 0

CALCULATED SITE RESULTS (sums results from
Total Area (ft)| 147,451
Total Impervious Area (ft?)| 14,226
WQCV (ftd) 593
WQCV Reduction (ft®) 593
WQCV Reduction (%) 100%
Untreated WQCV (ft%) 0

all columns in worksheet)




~ Eastonville Road Segment 1
|—+:%] Final Drainage Report
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APPENDIX C —= HYDRAULIC CALCULATIONS



(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Project: Eastonville Road - Segment 1 Improvements

Inlet ID: Inlet DP9
Taack Terown

Heurs

Gutter Geometry:

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
Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

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

Teack =

Sgack
Neack

HCURB

Tcrown =

W
Sx
Sw
So
NsTREET

Tuax =

dMAX

Qallow =|
Minor storm max. allowable capacity GOOD - greater than the design peak flow of 2.60 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 4.70 cfs on sheet 'Inlet Management'

2.5 ft
0.020 ft/ft
0.020
6.00 inches
26.0 ft
2.00 ft
0.020 ft/ft
0.083 ft/ft
0.005 ft/ft
0.012
Minor Storm Major Storm
20.0 26.0 ft
6.0 6.5 inches
N N
Minor Storm Major Storm
13.0 17.0 |cfs




INLET ON A CONTINUOUS GRADE

H-Curb

Design Information (Input)

| CDOT Twoe R Curb Oonenina

MINOR

MAJOR

Type of Inlet Type =| CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression 'a") AlocaL = 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 3

Length of a Single Unit Inlet (Grate or Curb Opening) L, = 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) W, = N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) G (G) = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) G (O = 0.10 0.10

Street Hydraulics: OK - Q < Allowable Street Capacity’ MINOR MAJOR

Total Inlet Interception Capacity Q= 2.6 4.7 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Q= 0.0 0.0 cfs
Capture Percentage = Q./Q, C% = 100 100 %




(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Project: Eastonville Road - Segment 1 Improvements

Inlet ID: Inlet DP10

| Teack Terown |

-
Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 23.5 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Spack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.020
Height of Curb at Gutter Flow Line Hours = 6.00 inches
Distance from Curb Face to Street Crown Tcrown = 26.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.005 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET = 0.012
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tuax = 20.0 26.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm duax = 6.0 6.5 inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no) n —
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Quitow =| 13.0 17.0 |cfs
Minor storm max. allowable capacity GOOD - greater than the design peak flow of 2.50 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 5.60 cfs on sheet 'Inlet Management'




INLET ON A CONTINUOUS GRADE

MHFD-Inlet, Version 5.03 (August 20
p——Lo (C)—
H-Curb H-Vert
e
Y
s
Design Information (Input) [ CDOT Tvoe R Curb Oening =] MINOR MAJOR
Type of Inlet Type CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression 'a') ALocal 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 3
Length of a Single Unit Inlet (Grate or Curb Opening) Lo 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) W, = N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) C(G) = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) GO = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity = 2.5 5.6 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Q= 0.0 0.0 cfs
Capture Percentage = Q./Q, C% = 100 100 %




(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Project: Eastonville Road - Segment 1 Improvements

Inlet ID: Inlet DP13

| Teack Terown |

-
Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 2.5 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Spack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.020
Height of Curb at Gutter Flow Line Hours = 6.00 inches
Distance from Curb Face to Street Crown Tcrown = 26.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.018 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET = 0.012
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tuax = 20.0 26.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm duax = 6.0 6.5 inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no) n —
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Quitow =| 24.6 29.2 |cfs
Minor storm max. allowable capacity GOOD - greater than the design peak flow of 1.80 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 3.00 cfs on sheet 'Inlet Management'




INLET ON A CONTINUOUS GRADE

MHFD-Inlet, Version 5.03 (August 20
p——Lo (C)—
H-Curb H-Vert
e
Y
s
Design Information (Input) [ CDOT Tvoe R Curb Oening =] MINOR MAJOR
Type of Inlet Type CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression 'a') ALocal 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 2
Length of a Single Unit Inlet (Grate or Curb Opening) Lo 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) W, = N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) C(G) = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) GO = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity = 1.8 3.0 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Q= 0.0 0.0 cfs
Capture Percentage = Q./Q, C% = 100 100 %




(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Project: Eastonville Road - Segment 1 Improvements

Inlet ID: Inlet DP14

| Teack Terown |

-
Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 23.5 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Spack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.020
Height of Curb at Gutter Flow Line Hours = 6.00 inches
Distance from Curb Face to Street Crown Tcrown = 26.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.018 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET = 0.012
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tuax = 20.0 26.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm duax = 6.0 6.5 inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no) n —
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Quitow =| 24.6 29.2 |cfs
Minor storm max. allowable capacity GOOD - greater than the design peak flow of 1.70 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 2.90 cfs on sheet 'Inlet Management'




INLET ON A CONTINUOUS GRADE

MHFD-Inlet, Version 5.03 (August 20
p——Lo (C)—
H-Curb H-Vert
e
Y
s
Design Information (Input) [ CDOT Tvoe R Curb Oening =] MINOR MAJOR
Type of Inlet Type CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression 'a') ALocal 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 2
Length of a Single Unit Inlet (Grate or Curb Opening) Lo 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) W, = N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) C(G) = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) GO = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity = 1.7 2.9 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Q= 0.0 0.0 cfs
Capture Percentage = Q./Q, C% = 100 100 %




(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: Eastonville Road - Segment 1 Improvements
Inlet ID: Inlet DP16

|- Toack Tcrown |

-
Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 2.5 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Spack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.020
Height of Curb at Gutter Flow Line Hours = 6.00 inches
Distance from Curb Face to Street Crown Tcrown = 26.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET = 0.012
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tuax = 20.0 26.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dwax = 6.0 6.5 inches
Check boxes are not applicable in SUMP conditions o I
MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm
MAJOR STORM Allowable Capacity is not applicable to Sump Condition Quitow =| SUMP | SUMP |cfs




INLET IN A SUMP OR SAG LOCATION

MHFD-Inlet, Version 5.03 (August 2023)

f—Lo(C)—

H-Vert

Design Information (Input)
Type of Inlet

| CDOT Twpe R Curb Openina

Number of Unit Inlets (Grate or Curb Opening)

Water Depth at Flowline (outside of local depression)

Grate Information

Length of a Unit Grate

Width of a Unit Grate

Open Area Ratio for a Grate (typical values 0.15-0.90)
Clogging Factor for a Single Grate (typical value 0.50 - 0.70)
Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 0.60 - 0.80)

Curb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

Angle of Throat

Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
Curb Opening Weir Coefficient (typical value 2.3-3.7)

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

Low Head Performance Reduction (Calculated)

Depth for Grate Midwidth

Depth for Curb Opening Weir Equation

Grated Inlet Performance Reduction Factor for Long Inlets

Curb Opening Performance Reduction Factor for Long Inlets
Combination Inlet Performance Reduction Factor for Long Inlets

Total Inlet Interception Capacity (assumes clogged condition)

Local Depression (additional to continuous gutter depression 'a' from above)

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q pEAK REQUIRED

Type =

Aiocal =

No =

Ponding Depth =

L (G)

W, =

Aratio =

G (G) =
Cw (G) =
G (G) =

L, (©)
Hyert =

Hihroat =
Theta

W, =
G (C) =
Cy (C) =
G (O =

derate =
deurs =
RFGrate =
RFcurp =

RFcombination =

Q.

MINOR MAJOR
CDOT Type R Curb Opening
3.00 inches
2
6.0 6.5 inches
MINOR MAJOR [+ Owerride Depths
N/A feet
N/A feet
N/A
N/A N/A
N/A
N/A
MINOR MAJOR
5.00 feet
6.00 inches
6.00 inches
63.40 degrees
2.00 feet
0.10 0.10
3.60
0.67
MINOR MAJOR
N/A N/A ft
0.33 0.38 ft
N/A N/A
0.93 0.96
N/A N/A
MINOR MAJOR
8.3 10.2 cfs
3.1 5.2 cfs




(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: Eastonville Road - Segment 1 Improvements
Inlet ID: Inlet DP17

|- Toack Tcrown |

-
Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 23.5 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Spack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.020
Height of Curb at Gutter Flow Line Hours = 6.00 inches
Distance from Curb Face to Street Crown Tcrown = 26.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET = 0.012
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tuax = 20.0 26.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dwax = 6.0 6.5 inches
Check boxes are not applicable in SUMP conditions o I
MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm
MAJOR STORM Allowable Capacity is not applicable to Sump Condition Quitow =| SUMP | SUMP |cfs




INLET IN A SUMP OR SAG LOCATION

MHFD-Inlet, Version 5.03 (August 2023)

f—Lo(C)—

H-Vert

Design Information (Input)
Type of Inlet

| CDOT Twpe R Curb Openina

Number of Unit Inlets (Grate or Curb Opening)

Water Depth at Flowline (outside of local depression)

Grate Information

Length of a Unit Grate

Width of a Unit Grate

Open Area Ratio for a Grate (typical values 0.15-0.90)
Clogging Factor for a Single Grate (typical value 0.50 - 0.70)
Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 0.60 - 0.80)

Curb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

Angle of Throat

Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
Curb Opening Weir Coefficient (typical value 2.3-3.7)

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

Low Head Performance Reduction (Calculated)

Depth for Grate Midwidth

Depth for Curb Opening Weir Equation

Grated Inlet Performance Reduction Factor for Long Inlets

Curb Opening Performance Reduction Factor for Long Inlets
Combination Inlet Performance Reduction Factor for Long Inlets

Total Inlet Interception Capacity (assumes clogged condition)

Local Depression (additional to continuous gutter depression 'a' from above)

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q pEAK REQUIRED

Type =

Aiocal =

No =

Ponding Depth =

L (G)

W, =

Aratio =

G (G) =
Cw (G) =
G (G) =

L, (©)
Hyert =

Hihroat =
Theta

W, =
G (C) =
Cy (C) =
G (O =

derate =
deurs =
RFGrate =
RFcurp =

RFcombination =

Q.

MINOR MAJOR
CDOT Type R Curb Opening
3.00 inches
2
6.0 6.5 inches
MINOR MAJOR [+ Owerride Depths
N/A feet
N/A feet
N/A
N/A N/A
N/A
N/A
MINOR MAJOR
5.00 feet
6.00 inches
6.00 inches
63.40 degrees
2.00 feet
0.10 0.10
3.60
0.67
MINOR MAJOR
N/A N/A ft
0.33 0.38 ft
N/A N/A
0.93 0.96
N/A N/A
MINOR MAJOR
8.3 10.2 cfs
3.2 5.4 cfs




3

Eastonville Rd Segment 1

Calc'd by:

SPC

Sump Inlet Capacity Checked by: CcMm
HR(Green El Paso County Date: 8/23/2024
Weir or
Flow Depth /|  Inlet Orifice Clear Clogged
Depthof | Operating | Discharge | OPNINg | \eir Effective Clogged
Design | Required Inlet | Water Over | as Weir/ | Coefficient Area (A,) Length Clogging | Weir Length | Opening Area | Provided Inlet
Structure Type| Point | Capacity [cfs] | Grate (d) [ft] | Orifice (C./C,) [ftz] (Ly) [ft] | Factor (%) (Ly) [ft] (Ao) [ft°] Capacity (CFS)
e 7 53.6 2.75 ORIFICE 0.67 1038 | 1151 20 9.21 8.30 74.04
andard Grate
. 1 3.6 0.50 WEIR 3 6.3 9 10 8.10 5.67 8.59
andard Grate
ORIFICE 0 0 0 0 0.00 0.00 0.00
ORIFICE 0 0 0 0 0.00 0.00 0.00
ORIFICE 0 0 0 0 0.00 0.00 0.00
Table 7-8. Sump inlet discharge variables and coefficients
Urban Storm Drainage Criteria Manual (USDCM) Volume 1 Chapter 7 Section 3.2.7 ‘ ‘Mﬂdmfd From Aklﬂ_“ and Houghtalen 20_0%)_ _
The hydraulic capacity of grate, curb-opening, and slotted inlets operating as weirs is expressed as: fnlet Type (" b Vaind pe 01| Definitions of Terms
Grate Inlet 3.00 L+2W d< 1.79(A4,/L,) L = Length of grate (ft)
W= Width of grate (ft)
15 ) <j ::Dcc]p‘lh of w n.lcr, 0\-:21’]31;‘::;3 (ft)
Qi = CWLWd (Equatlon 7-37) Curb-opening 3.00 L d<h L; Lcn:’Ih Li ::ur; ::op:n};g (ft)
Where: Q; = inlet capacity (cfs) folet f}ifﬁ“g‘}},ﬁ;’fﬁ;‘,’h openme (M)
C,, = weir discharge coefficient e
Lw - weir length (ft) g;?‘;x;:::inilirb 2.30 L+ 1.8W d<(h+a) :In: Lateral width of depression
a = Depth of curb depression (ft)
Slotted Inlets 2.48 L d=<02ft L = Length of slot (ft)

d = flow depth (ft).

d = Depth at curb (ft)

The hydraulic capacity of grate, curb-opening, and slotted inlets operating as orifices is expressed as:

The weir leng|
Ratio of clear
7/8 and 0.6 for P-1
locations unless in

opening area to total are:
-1/8 grates. Curved vane and tilt bar grates a
combination with curb openings.

th should be reduced where clogging is expected.
a is (.8 for P-1-7/8-4 and reticuline grates, 0.9 for P-1-
re not recommended at sump

Q = C,A,(2gd)’*
Where:

(Equation 7-38)

Q; = inlet capacity (cfs)
C, = orifice discharge coefficient
A, = orifice area (ft2 )

d = characteristic depth (ft) as defined in Table 7-8

g =32.2 ft/sec2

If L > 12 ft, use the expressions for curb-opening inlets wit

hout depression.

C, Ay Orifice Equation Definition of Terms
Valid for

Grate Inlet 0.67 Clear d=>1.79A,/L,) d = Depth of water over grate (ft)

opening

area’
Curb-opening 0.67 (h)L) d, = 1.4~k a = d; — (h/2) (ft)
Inlet (depressed d; = Depth of water at curb
or undepressed, opening (ft)
horizontal orifice Jt = Height of curb opening (ft)
throat”)
Slotted Inlet 0.80 (L)) d =040 ft L = Length of slot (fi)

W= Width of slot (ft)
d = Depth of water over slot (ft)

The orifice area should be reduced where clogging is expected.

The ratio of clear opening area to total area is 0.8 for P-1-7/8-4 and reticuline grates, 0.9 for P-
1-7/8 and 0.6 for P-1-1/8 grates. Curved vane and tilt bar grates are not recommended at sump
locations unless in combination with curb openings.

See Figure 7-12 for other types of throats.
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100 YEAR TAILWATER CONDITION: PIPE SUMMARY TABLE

Label Start Node Invert (Start) Stop Node IHVE}%SWD} LEBge?ngUdger [Calstll‘jl:;ed'}l Diarrll:ﬁter Manning's n
() (ft/f)

66: P-8 (1) (1) [P-8 (1) (1) MH#4 DP 18) 6,985.02 |0-3 £,384.82 416 0,005 36.0 0,013
67: P-124 P-124 1£5 (DP 14) 6,983.07 |0-5 6,381.82 50.1 0.025 18.0 0.013
68: P-121(2) |P-121(2) 44 (80) 6,966.45 | 0-6 6,966.08 74.1 0.005 24.0 0.013
69: P-18 P-13 I#3(DP 7) 6,386.04 | MH#7 6,985.63 713 0,005 42,0 0,013
70: P-20 P-20 MH#T 6,985.37 | MH#6 6,983.61 175.6 0.010 42.0 0.013
71: P-5 P-5 1#1 (DP 16) 6,989.53 |12 (DP 17) 6,989.27 52.7 0.005 18.0 0.013
72: P-8 (1) P-8 (1) 1#2 (DP 17) 6,988.77 | MH#4 DP 18) 6,988.02 147.0 0.019 24,0 0.013
73: P-21 p-21 MH#85 6,983.41 | MH#5 5,982.59 82.2 0.010 42.0 0.013
74: p-22 p-22 MH#5 6,982.39 | MH#3 (DP 8) 6,981.23 115.7 0.010 42.0 0.013
75: P-15 P-15 18 (DP 19) 6,983.25 |MH#3 (DP 8) 6,983.03 30.8 0.007 18.0 0.013
76: P-15 (1) |P-15(1) MH#£3 (DP 8) 6,981.03 |MH£2 (DP 8) 5,980.65 75.1 0.005 42.0 0.013
77: P-16 P-15 MH#2 (DP &) 6,980.55 | MH#1 6,980. 16 73.1 0.005 42.0 0.013
78: P-123 P-123 14 (DP 13) 6,983.43 |1£5 (DP 14) 6,983.17 52.0 0.005 18.0 0.013
7%: P-17 P-17 MH#1 6,980,086 | OUTFALL 6,979.36 139.8 0,005 42,0 0,013
80: P-125 P-125 44 (69) (DP 15) 6,978.42 | 44 (70) 6,378.21 42,5 0.005 18.0 0.013
84: P-121 P-121 1#8 (DP 10) 6,966.90 | 44 (30) 6,966.45 89.0 0.005 24.0 0.013
85: P-130 P-130 I1#6 (DP 1) 6,967.50 | I£7 (DP 9) 6,967.37 19.5 0.007 13.0 0,013
87: P-121 (1) |P-121(1) 1£7 (DP 9) 6,967.27 |1#5 (DP 10) 6,967.00 53.0 0.005 18.0 0.013
B8: P-131 P-131 44 (78) (DP 11) 6,963.40 | 44 (79) 6,962.52 167.3 0.005 18.0 0.013
127: P-89 p-a2 MH#3 6,986,756 | MH#4 DP 18) 6,985.02 116.1 0,006 24,0 0.013
146: P-87 (1) |P-87 (1) MH#g 6,989.75 | MH#3 5,986.36 193.5 0.015 24.0 0.013

Flow Velodity CEF‘,EEEUV}{F“" cgfa"f:{y (?r;g?tjilre t;'r;?:lreaLLJilfe

(cfs) (ftf=) (cf) {Design) {In) {Out)

(%) () ()

B6: P-8 (1) (1) 26.00 3.68 46.25 56.2 5,983.25 £,983.19
67: P-124 5.60 8.43 16.60 33.7 £,983.93 £,952.43
63: P-121 (2) 13,90 5.73 15,93 87.0 6,967,839 g,967.42
69: P-18 53.60 8.15 71.48 75.0 ,983.34 £,983.30
70: P-20 53.60 10.63 100.73 53.2 5,987.66 £,986.34
71: P-5 5.20 4,52 7.38 70.5 6,990.51 £,990.40
72: P-8 (1) 10,30 8.36 30,94 33.3 ,982,92 £,983.63
73: P21 53.60 10.61 100,42 53.3 6,985, 70 g,985.32
74: P-22 53.60 10.63 100.72 53.2 5,954.68 5,954.42
75: P-15 3.00 4,54 8.38 33.8 5,984.43 £,954.42
76: P-15 (1) 56. 50 8.24 7L57 73.9 6,983.69 £,983.53
77: P-16 5. 50 8.20 71.10 73.5 6,982.91 g,382.52
78: P-123 3.00 3.98 7.43 40.4 ,984.40 6,984,338
79: P-17 56. 50 8.21 71.18 79.4 6,982.41 §,9581.71
80: P-125 120 3,10 7.45 16.1 6,973,583 £,373.62
84: P-121 13.90 5.76 16.08 86.4 6,968,349 g§,367.92
85: P-130 3.60 2.04 8.55 42,1 ,969.95 g,969.92
87: P-121 (1) 9.30 5.26 7.50 124.0 6,969,283 6,968.36
83: P-131 1.40 3.28 7.61 18.4 6,963.54 £,962.95
127: P-89 17.20 5.47 18.06 95.3 ,989,30 g,983.63
146: P-87 (1) 17.20 9.29 27.70 62,1 6,991.26 6,989,559

NOTE: EASTONVILLE 1, 5, & 9 SEGMENTS HAVE BEEN ANALYZED
IN THE FREE OUTFALL CONDITION BELOW TO MEET CAPACITY &
VELOCITY REQUIREMENTS. SEGMENT 2 PIPES & STRUCTURES

INCLUDED IN TABLE, REFER TO FDR FOR COMPLETE ANALYSIS.



100 YEAR TAILWATER CONDITION: STRUCTURE SUMMARY TABLE

Elevation EIE'u'_aﬁun Eleuaﬁun Flow (Tatal ;g‘i:ﬂ:e Headloss (;gg:aatjilre
{Ground) (Rirm) (Invertin 1) Cut) (Out) Method {n) Motes

(ft) (ft) (ft) (cfs) () (/)
35: MH#ET 6,993.84 6,993.89 6,985.68 53.680 6,937.66 | Standard 6,988.30 | STORM MH
36: 1£1 (DP 16 5,993.71 5,993.71 N/a) 5,20 5,990.51 | Standard 5,990.93 | CDOT TypeR
37: MH#4 DP 6,992.66 6,992.66 6,95865.02 26.00 6,988, 25 | Standard 6,9583.63 | STORM MH
38: I#2 (DP 17 6,993.71 6,993.71 6,989.27 10.30 6,989.92 | Standard 5,990.40 | CDOT Type-R
39: MH=6 6,992,582 6,992,582 6,983.61 53.60 6,935.70 | Standard 6,986.34 | STORM MH
40: MH#=S 6,991.57 6,991.57 6,9582.59 53.60 6,934.68 | Standard 6,985.32 | STORM MH
41: MH#3 (DP 5,990.99 5,990.99 6,981.23 55,50 6,983.69 | Standard 5,984.42 | STORM MH
42: 1£3 (DP 7) 5,991.04 5,991.04 Nja) 53.60 6,988.34 | Standard £,939.83 | CDOT Type-D
43: 18 (DP 19) 5,988.70 5,988.70 N/a) 3.00 5,984.43 | Standard 5,984.52 | CDOT Type-C
44: MH#Z (DP 6,985.73 6,985.73 6,980.65 55,50 6,982.91 | Standard 6,9583.58 | STORM MH
45: 1£4 (DP 13 £,387.25 £,387.25 NJA) 3.00 £,984.40 | Standard £,984.54 | CDOT Type-R
46: 1#5 (DP 14 6,987.25 6,987.25 6,983.17 5.60 6,933.98 | Standard 6,984,338 | CDOT Type-R
47: MH#1 6,955.33 6,985.33 6,980.16 56.50 6,982.41 | Standard 6,952.52 | STORM MH
49: 44 (69) (D 6,982.25 5,982,325 NJA) 1.20 6,978.83 | Standard 6,978.85 | CDOT Type-C
55: 44 (30) 6,976.21 6,976.21 5,966.45 13.90 5,967.89 | Standard 6,967.92 | STORM MH
57: 1£7 (DF 9) 5,976.23 5,976.23 5,967.37 9,30 5,969,258 | Standard £,969,92 | CDOT Type-R
58: I#3 (DP 10 6,975.19 6,976.19 5,9567.00 13.90 6,963, 34 | Standard 5,968,850 | CDOT TypeR
59: %6 (DP 1) 6,975.55 £,975.55 NJa) 3.60 £,969.95 | Standard £,970.04 | COOT Type-c
60z 44 (78) (D 5,967.25 5,967.25 N/A) 1,40 5,963.54 | Standard 6,964.01 | CDOT Type-C
120: MH#3 6,995.45 6,995.45 6,986.80 17.20 6,989.30 | Standard 6,989.59 | STORM MH

Elevation Elevation . Elevation Hydraulic Flow (Total

Boundary Condition | (User Defined
{Ground) {Invert) = Teihwiater] Grade Qut) Motes
) ™ e ) (cfs)

48: OUTFALL 6,984.45 6,979,368 |Free Qutfall 6,951.71 56.50 | CDOT FES
53: 44 (70) 6,979.71 6,978.21 | Free Outfall 6,3978.62 1.20 | CDOT FES
64: 44 (79) &,964.02 6,962.52 |Free Qutfall 6,962.96 1.40 | CDOT FES
162: 0-3 &,991,50 6,984,582 |User Defined Tailwater 6,938, 19 6,938, 19 26.00 | Dummy Mull
164: 0-5 &,9584. 50 6,981,582 |User Defined Tailwater 6,932, 14 6,932.43 5.60 | Durnmy Mull
165: 0-6 &,970.50 6,966.08 |User Defined Tailwater 6,967, 26 6,967,442 13.90 | Dummy Mull

NOTE: EASTONVILLE 1, 5 & 9 SEGMENTS HAVE BEEN ANALYZED IN
THE FREE OUTFALL CONDITION BELOW TO MEET CAPACITY &
VELOCITY REQUIREMENTS. SEGMENT 2 PIPES & STRUCTURES
INCLUDED IN TABLE, REFER TO FDR FOR COMPLETE ANALYSIS.



Elevation (ft)

6,993

Label: [#1 (DP 16)
Type: Manhole
ID: 36

Label: 122 (DP 17)
Type: Manhole
ID: 38

EASTONVILLE 1 - INLET - 100-YR TAILWATER CONDITION

6,993.60
6,993.40
6,993.20
6,993.00
6,992.80
6,992.60
6,992.40
6,992.20
6,992.00
6,991.80
6,991.60
6,991.40
6,991.20
6,991.00

6,990.80
6,990.60 |

Label: MH#4 DP 18]

Typer Manhal
b

bl P81}
g s

=

Tvpe: Cond

ID: 72

T

-

o-3
ypai-Qutfall
I0: 162

Type: Condu

it

ID: 71

6,990.40 |-
6,990.20 |-
6,990.00 | |
6,989.80 |-
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6,984.60

tabet:P=-(1) (1)
Type: Conduit

D: 66
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g0.0
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NOTE: THIS SEGMENT HAS BEEN ANALYZED IN THE FREE
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Elevation (ft)

Label: MH£3 (DP 8]

RS EASTONVILLE 1 - QUTLET - 100-YR TAILWATER CONDITION

6,991.00

6,990.50 7

£,990.00 /

\
5,969|kADE!: 18 (DP 191/ N
T

g: Manhole
ID: 43
6,982/00
=
6,988.50 \
6,988.00 \
6,987.50

6,987.00 \

6,086.50 N JLabel: MHz2 [(DP 8]
! : Type: Manhole
ID: 44,

6,986.00

Label: P-15

6,985.50 Tyoe: Conduit abel: P-15 (1_) —

- 1D: 75 Type: Conduit
ID: 76

FALL)
— Type: Outfall

Label: P-16

6,985.00

6,984.50 |

6,984.00 |

6,983.50

6,983.00

6,982.50

6,982.00

6,981.50

6,981.00

6,980.50

5,980.00

6,979.50

+ + + + t
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 S0.0 100.0 110.0 120.0 130.0 140.0 150.0 160.0 170.0 180.0 150.0 200.0 210.0 220.0 230.0 240.0 250.0 260.0 270.0 280.0 250.0 300.0 310.0 32000
Station (ft)



Elevation (ft)

Label: MHZ7

WD el EASTONVILLE 2 - 100-YR TAILWATER CONDITION

6,994.00

—— Lzbel: MHZ6
£,993.50 — — Type: Manhal

—— ID: 39
5,993.00 /

5,992.50 ! — Lahel: MHZ5
' / T~ Type: Manhale
5,502[CabaT 123 (DR 7] 1D: 40

L Label: MH£3 (DP 8)
Type: Manhole A = Type: Manhale
6,991|50 1034

041

—
§,991.00 T ———

Label: P-18
£,990.50 Typer Conduit

ID: 69

5,890.00

6,989.50 |—

Label: P-20
Type: Conduit
I0: 70

Ew.._-_ abel: P-21
—— Type: Conduit
ID: 73

6,989.00 |

65,988.50 ||

6,988.00 |

.‘--.-"---._
6,987.50 || —— Tabel: B~
| ] Type: Conduit

074

65,987.00 ||

6,986.50 |

P —
6,986.00 -

6,985.50

6,985.00

6,084.50

5,984.00 SRS S S S O 0 O O e,

6,983.50

6,983.00

6,982.50
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5,881.00

6,980.50
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Elevation (ft)

EASTONVILLE 4 - 100-YR TAILWATER CONDITION

6,967.30

6,967.20
6,967.10

6,967.00

6,966.90
6,966.80
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Label: 44 (73) (DF 11))
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— 10188
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£

6,964.40
6,964.30

Type: Dutfall
ID: b4
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Elevation (ft)
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Label: 1#7 (DP 9)|
Type: Manhole

EASTONVILLE 5 - 100-YR TAILWATER CONDITION
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Label: 0-6
Type: Outfall
ID: 165
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Type: Conduit —
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...... i= 1Dy 68
""" I —— S —
,,,,, I I B _
T T ' T
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Station (ft)

NOTE: THIS SEGMENT HAS BEEN ANALYZED IN THE FREE
OUTFALL CONDITION BLEOW TO MEET CAPACITY & VELOCITY
REQUIREMENTS



Elevation (ft)

6,987.20

6,987.00

6,986.80

EASTONVILLE 9 - 100-YR TATLWATER CONDITION

Label:

Type:

14 (DP 13)
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Elevation (ft)

EASTONVILLE 17 - 100-YR TAILWATER CONDITION
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5 YEAR TAILWATER CONDITION

: PIPE SUMMARY TABLE

starthode | LS | stopniode | MELStOP) el Dlaletsr | Manring'sn
(ft) (ft/ft)
66: P-8 (1) (1) [MH=4DP 18) 6,985.02 |0-3 6,984.82 41.6 0.005 6.0 0.013
67:P-124  |1#5 (DP 14) 6,983.07 |O-5 6,981.82 50.1 0.025 18.0 0.013
68: P-121(2) |44 (30) 6,966.45 |06 6,966.08 74.1 0.005 24.0 0.013
69: P-18 1£3 (OF 7) 6,986.04 |MH&T7 6,985.68 71.3 0.005 4.0 0.013
70: P-20 MH=7 6,985.37 | MH#6 6,983.61 175.6 0.010 4.0 0.013
71: P5 1#1 (O 16) 6,989.53 |1#2 (OP 17) £,989.27 52.7 0.005 18.0 0.013
72:P8(1) |1#2 (0P 17) 6,988.77 |MH#4DP 18) 6,986.02 147.0 0.018 24.0 0.013
73: P21 MH#6 6,983.41 | MH#5 6,082,589 82.2 0.010 2.0 0.013
7a: p-22 MH#5 6,982.33 | MH#3 (DF 8) 6,981.23 115.7 0.010 2.0 0.013
75: P-15 18 (DP 19) 6,983.25 | MH#3 (DF 8) 6,983.03 30.8 0.007 18.0 0.013
76: P15 (1) |MH#3 (OP 8) 6,981.03 |MH#2 (OF 8) 6,980.65 75.1 0.005 42.0 0.013
77: P-16 MH=2 (OP 8) 6,980.55 | MH#1 6,980. 16 78.1 0.005 42.0 0.013
78: P-123 1#4 (OP 13) 6,983.43 | 155 (P 14) 6,983.17 52.0 0.005 18.0 0.013
79: P-17 MH#1 6,980.06 | OUTFALL 6,979.36 139.8 0.005 2.0 0.013
80: P-125 44 (59) (OP 15) 6,978.42 | 44 (70) 6,978.21 42.5 0.005 18.0 0.013
84: P-121 | 1#8 (DP 10) 6,066.90 | 44 (30) 6,066.45 89.0 0.005 24.0 0.013
85: P-130 1£6 (DP 1) 6,967.50 |1%7 (P 9) 6,967.37 19.5 0.007 18.0 0.013
87: P-121(1) 157 (OF 9) 6,967.27 |1#8 (DP 10) 6,967.00 53.0 0.005 18.0 0.013
88:P-131 | 44(78) (DP 11) 6,963.40 | 44 (79) 6,962.52 167.9 0.005 18.0 0.013
127: P89 |MH#8 6,986.76 | MH#4DF 18) 6,986.02 116.1 0.006 24.0 0.013
146: P87 (1) |MH=9 6,989.76 | MH#8 6,986.86 193.5 0.015 24.0 0.013
Flow Velodity Capﬁfﬂf“" c?;?:éiy t?rg?i?fil:e r;";ﬂ?fi'fe
(cfs) (ft/s) (cFs) {Design) {In) (Out)
(%) (ft) (ft)
66: P-8 (1) (1) [l 15.50 5.89 46.25 33.5 6,987.08 6,987.07
67: P-124 | 3.30 7.32 16.60 19.9 6,983.76 6,982.27
68: P-121 (2) 5.40 4.59 15.98 33.8 6,967.27 £,966.93
69: P-18 8.00 4.91 71.48 1.2 6,986.89 6,986.47
70: P-20 8.00 6.26 100.73 7.9 6,986.22 6,984.28
71: P5 310 3.99 7.38 42.0 6,990.21 6,089.93
72: P8 (1) 6.20 7.6 30.94 20.0 6,989,565 6,987.32
73: P21 | 8.00 6.25 100,43 8.0 6,984.26 6,983.26
74: p-22 | 8.00 6.26 100.72 7.9 6,983.24 6,982.18
75: P-15 0.40 2.54 5.88 4.5 6,083.43 6,983.25
76: P15 (1) |l 8.40 4.98 7157 1.7 6,981.90 6,981.62
77: P-16 | 8.40 4.95 71.10 11.8 6,981.42 6,980.97
78: P-123 1.80 3.4 7.43 24.2 6,084.04 6,084.03
79: p-17 8.40 4.96 71.18 118 6,980.94 6,980.17
80: P-125 0.03 1.03 7.45 0.4 6,978.43 6,978.27
84: P-121 5.40 4.61 16.08 3.6 6,967.72 6,967.29
85: P-130 0.50 2.64 8.55 5.8 6,968.35 6,968.35
87: P-121 (1) 3.30 411 7.50 4.0 6,968.06 6,968.03
88: P-131 0.40 2.8 7.61 5.3 6,963.63 6,962.75
127: P89 || 10.20 5.92 18.06 56.5 6,987.90 6,987.32
146: P87 (1) |l 10.20 8.15 27.70 6.8 £,990.90 £,988.20

NOTE: EASTONVILLE 1, 5 & 9 SEGMENTS HAVE BEEN ANALYZED IN
THE FREE OUTFALL CONDITION BELOW TO MEET CAPACITY &
VELOCITY REQUIREMENTS. SEGMENT 2 PIPES & STRUCTURES
INCLUDED IN TABLE, REFER TO FDR FOR COMPLETE ANALYSIS.



5 YEAR TAILWATER CONDITION: STRUCTURE SUMMARY TABLE

o Zem | Eos s E%?E"HZ eadoss | GradeLine -
ut) Method (In)

() () (2 (cfs) ) ()
35: MH#=TY 5,993.84 6,993.84 5,935.68 3.00 6,986,22 | Standard 5,985,42 | STORM MH
36: 1£1 (DP 16 5,993.71 6,993.71 M/A) 3.10 5,990.21 | Standard £,990.58 | CDOT Type-R
37: MHZ4 DP 6,992.60 6,992.60 5,986.02 15.50 6,987.08 | Standard 6,987.32 | STORM MH
38: 1#2 (DP 17 5,993.71 6,993.71 5,989.27 6.20 6,939.65 | Standard 5,989.99 | CDOT Type-R
39: MH#6 6,992.82 5,992.82 5,983.61 3.00 6,934, 26 | Standard 5,984.45 | STORM MH
40: MH#5 6,991.57 6,991.57 5,982.59 3.00 6,933.24 | Standard 5,983.44 | STORM MH
41: MH#3 (DP 5,990,99 5,990,99 5,981.23 3.40 6,931.90 | Standard 6,982,158 | STORM MH
42: 1£3 (DP 7) 5,991.04 5,991.04 N/A) 5.00 5,986.89 | Standard &,987.35 | CDOT Type-D
43: 18 (DP 19) &,988.70 &,988.70 M/A) 0.40 5,983.48 | Standard 6,983.60 | CDOT Type-C
44: MH#2 (DP 5,985.73 6,985.73 5,930.65 2.40 6,981.42 | Standard 5,981.62 | STORM MH
45: 1£4 (DP 13 &,987.25 &,987.25 M/A) 1.30 5,934.04 | Standard 6,984.21 | CDOT Type-R
46: 1£5 (DP 14 6,987.25 6,987.25 6,983.17 3.30 6,983,765 | Standard 6,984.03 | CDOT Type-R.
47: MH#1 5,985.33 5,985.33 5,980, 16 3.40 6,930.94 | Standard 6,980.97 | STORM MH
49; 44 (59) (D 5,982.25 5,982.25 M/A) 0.03 6,978.49 | Standard &,978.45 | CDOT Type-C
55: 44 (80) 6,9765.21 6,9765.21 &,965. 45 5,40 6,967.27 | Standard 6,967.29 | STORM MH
57: 1£7 (DP 9) 6,975.23 6,975.23 6,967.37 3.30 6,968.06 | Standard 8,968.35 | CDOT Type-R
58: I#3 (DP 10 6,975.19 6,975.19 5,967.00 5.40 6,967.72 | Standard 5,968.03 | CDOT Type-R
59: I£6 (DP 1) &,975.55 &,975.55 M/A) 0.50 5,968.35 | Standard 6,968.35 | CDOT Type-c
60: 44 (78) (D 6,967.25 6,967.25 (/A 0.40 6,963.63 | Standard 6,963.72 | CDOT Type-C
120: MH#8 5,995,456 5,995,456 5,986,856 10.20 6,937.90 | Standard 5,988.20 | STORM MH

Elevation Elevation - Elevation Hydraulic Flow (Total

Boundary Condition | (User Defined
(Ground) (Invert) i Tatwate) Grade Cut) Motes
) ) " () (<)

48: OUTFALL 6,984.45 6,979,386 |Free Outfall 6,980.17 3.40 | CDOT FES
53: 44 (70) 6,979,71 6,973.21 | Free Outfal 6,973.27 0.03 | CDOT FES
Az 44 (79) 6,964.02 6,962,.52 |Free Outfall 6,952.75 0.40 | CDOT FES
162: 0-3 6,991.50 6,984.82 |User Defined Tailwater 6,937.07 6,937.07 15.50 | Dummy Mull
164: 0-5 &,934, 50 6,981,582 |User Defined Tailwater 6,931.93 6,932, 27 3,30 | Dummy Mull
165: O-6 6,970.50 6,966.08 |User Defined Tailwater 6,966,939 6,956,993 5.40 | Dummy Mull

NOTE: EASTONVILLE 1, 5 & 9 SEGMENTS HAVE BEEN ANALYZED IN
THE FREE OUTFALL CONDITION BELOW TO MEET CAPACITY &
VELOCITY REQUIREMENTS. SEGMENT 2 PIPES & STRUCTURES
INCLUDED IN TABLE, REFER TO FDR FOR COMPLETE ANALYSIS.



Elevation (ft)

EASTONVILLE 1 - INLET - 5-YR TAILWATER CONDITION
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NOTE: THIS SEGMENT HAS BEEN ANALYZED IN THE FREE
OUTFALL CONDITION BLEOW TO MEET CAPACITY & VELOCITY
REQUIREMENTS



Elevation (ft)
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Elevation (ft)
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Elevation (ft)

EASTONVILLE 4 - 5-YR TAILWATER CONDITION
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Elevation (ft)

6,976.40

EASTONVILLE 5 - 5-YR TAILWATER CONDITION
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NOTE: THIS SEGMENT HAS BEEN ANALYZED IN THE FREE
OUTFALL CONDITION BLEOW TO MEET CAPACITY & VELOCITY
REQUIREMENTS



Elevation (ft)

6,987.20

EASTONVILLE 9 - 5-YR TAILWATER CONDITION
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NOTE: THIS SEGMENT HAS BEEN ANALYZED IN THE FREE

OUTFALL CONDITION BLEOW TO MEET CAPACITY & VELOCITY

REQUIREMENTS
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Elevation (ft)

EASTONVILLE 10 - 5-YR TAILWATER CONDITION
7,001.00 [ [ [ T T T T T T T T T T T T T T
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Elevation (ft)

EASTONVILLE 17 - 5-YR TAILWATER CONDITION

6,982.30

5,982.20 s
6,982.10 —~

6,082.00 —~— =
= HGL

6,981.90

’ Label: 44 (63) (DP 15 """'-n..,_

6,881.80 Type: Manhole |

6,981.70 Di 4o T~

6,981.60 _—
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6,981.30 T~
6,981.20 "
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6,981.00 =
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6,980.40 ~
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100 YEAR FREE OUTFALL CONDITION

: PIPE SUMMARY TABLE

NOTE:

starthode | LS | stopnoge | VLSO “emed | (Caadated) Plameter | Manningsn
() (ft/fL)
B6: P-8 (1) (1) |MH#=4DF 18) 6,985.02 |0-3 £,954.32 416 0.005 36.0 0.013
67: P-124 15 (DP 14) 6,983.07 |O-5 £,951.32 50.1 0.025 18.0 0.013
63: P-121(2) |44 (30) 6,966.45 |06 £,366.08 741 0.005 24.0 0.013
69: P-18 1£3(DP 7) 6,986.04 | MHZ7 5,985,568 713 0.005 42,0 0.013
70: P-20 MHE7 6,385.37 |MH#86 £,983.61 175.6 0.010 42.0 0.013
71: P-5 I#1 (DP 18) 6,989.53 |I£2 (OP 17) £,982.27 52.7 0.005 18.0 0.013
72: P-3 (1) 1£2 (DP 17) 6,988.77 |MHZ4DP 18) £,056.02 147.0 0.019 24.0 0.013
73: P21 MH#6 6,383.41 | MH#S £,382.59 g2.2 0.010 42.0 0.013
74: P22 MH#5 6,382,339 |MH#3 (DP 8) £,951.23 115.7 0.010 42.0 0.013
75: P-15 13 (DP 19) 6,383.25 |MH#3 (DP 8) £,953.03 30.8 0.007 18.0 0.013
76: P-15(1) |MH#3(DP &) 6,981.03 |MH£2 (DP 8) £,980,65 75.1 0.005 42,0 0.013
77: P-16 MH#2 (DP 8) 6,980.55 |[MH#1 6,380, 16 73.1 0.005 42.0 0.013
73: P-123 I#4 (DP 13) 6,983.43 |I£5 (OP 14) 6,983.17 52.0 0.005 18.0 0.013
79: P-17 MH#1 6,980.06 | OUTFALL £,979,36 132.8 0.005 42.0 0.013
80: P-125 44 (59) (DP 15) 6,973.42 |44 (70) £,973.21 42,5 0.005 18.0 0.013
84: P-121 18 (DP 10) 6,966.90 |44 (30) £,366,45 89.0 0.005 24.0 0.013
85: P-130 16 (DF 1) 6,967.50 |I#7 (DP 9) 6,967.37 19.6 0.007 18.0 0.013
87: P-121(1) |[I1£7(DP 9) 6,957.27 |1£8 (OP 10) £,967.00 53.0 0.005 18.0 0.013
83: P-131 44 (78) (DP 11) 6,963.40 |44 (79) £,962,52 167.9 0.005 18.0 0.013
127: P-39 MH#3 6,986,765 |MHZ4DP 183) £,986.02 116.1 0,006 24.0 0.013
146: P-87 (1) |MH#g 6,989,756 |MHZ3 £,986.86 193,5 0.015 24.0 0.013
Flow Velocity Capﬁl‘it:}{':“" cE';?a"Liy t;g?i:aatjilfe t;g?i:aatjilfe
(cfs) (ft/s) (cfs) {Design) {Ir) {Cut)
(%a) () ()
G6: P-8 (1) (1) 26.00 6.73 45,25 55.2 6,986,567 6,986.43
67: P-124 5.60 8.48 16.60 33.7 6,353.28 6,952.43
68: P-121 (2) 13.90 5.73 15.93 87.0 6,967.89 6,957.42
69: P-18 53.60 8.15 71.48 75.0 6,958.34 £,983.30
70: P-20 53.60 10.63 100.73 53.2 6,387.66 6,956.34
F1: P-5 5.20 4,52 7.38 70.5 6,990.51 6,390,40
72: P-8 (1) 10,30 .36 30.94 33.3 6,959.92 6,957,534
73: P21 53.60 10.61 100,45 53.3 6,985.70 6,985.32
74 P22 53.60 10.63 100,72 53.2 6,354.68 6,984.42
752 P15 2,90 4,50 .38 32.7 6,954.43 6,954.42
76: P-15 (1) 58.50 8.24 7157 73.9 6,583.69 6,583,538
77: P-16 5. 50 8.20 7110 79.5 6,952,091 £,952.52
73: P-123 3.00 3.98 7.43 40,4 6,354,40 6,354,33
79: P-17 56,50 8.21 71.18 73.4 6,982.41 6,981L.71
80: P-125 1.00 2.94 7.45 13.4 £,373.80 6,373.58
84: P-121 13.90 5,75 16.08 86.4 6,968.34 6,967.92
85: P-130 3.60 2.04 8.55 42,1 £,969,95 6,969.92
87: P-121 (1} 9,30 5.26 7.50 124.0 6,969, 25 6,968,865
88: P-131 4,60 4,51 7.61 60.5 6,964.24 6,963.34
127: P-89 17.20 6,54 18,06 95,3 £,983.35 6,957.34
146: P-87 (1) 17.20 3,29 27.70 62.1 6,991.25 6,988.75

SEE PROFILES FOR PIPES STUDIED WITH THIS ANALYSIS




100 YEAR FREE OUTFALL CONDITION: STRUCTURE SUMMARY TABLE

Covton | Bewton | Bovaton | Fow (Tota c';r%?fi"ni Headoss | Grade Line -
ut) Method {In)
M Q) M () " o
33: MH=7 6,993.84 6,993.84 6,985.08 53.60 6,987,686 |Standard 6,988.30 | STORM MH
36: I#1 (DP 16 6,993.71 6,993.71 (NfA) 5.20 6,990.51 | Standard 6,990.93 | CDOT TypeR
37: MH=4 DP 6,992.66 5,992.66 6,986.02 26.00 6,986.67 |Standard 5,987.84 | STORM MH
38: [#2 (DP 17 6,993.71 5,993.71 6,989,27 10,30 6,989.92 |Standard 5,990,40 | CDOT Type-R.
39: MH=6 6,992.82 6,992.82 6,983.61 33.60 6,985.70 |Standard 5,986,334 | STORM MH
40: MH=5 6,991.57 6,991.57 6,982.59 53.60 6,984.68 |Standard 6,985,.32 | STORM MH
41: MH#3 (DP 6,990.99 6,990.99 6,981.23 56,50 6,983.69 |Standard 5,984.42 | STORM MH
42: 1£3 (DP 7) 6,991.04 £,991.04 /) 53.60 &,0988.34 | Standard £,989.83 | CDOT TypeD
43: 18 (DP 19) &,988.70 &,988. 70 /A 2.90 &,984.43 | Standard 6,984.51 | CDOT Type-C
44: MH#2 (DP 6,985.73 6,985.73 6,980.605 56,50 6,982.91 | Standard 6,983.58 | 5STORM MH
45: I#4 (DP 13 6,987.25 6,987.25 (NfA) 3.00 6,984.40 |Standard 6,984,534 | CDOT TypeR
46: [#5 (DP 14 6,987.25 6,987.25 6,983.17 2.60 6,983.98 |Standard 6,984.38 | CDOT Type-R
47 MH=1 6,985.33 6,985.33 5,980, 16 36,50 6,982.41 |Standard 5,982,52 | STORM MH
49: 44 (69) (D 6,982,25 £,982,25 /Ay 1,00 &,978.80 | Standard 6,978,681 | CDOT TypeC
55: 44 (30) 6,976.21 6,976.21 6,966,45 13.90 5,267.89 | Standard 6,967.92 | STORM MH
57: 1#7 (DP 9) 6,975.23 £,976.23 6,957.37 9,30 6,969,258 | Standard 6,969,592 | CDOT TypeR
58: 1#8 (DP 10 6,976.19 6,975.19 6,967.00 13.90 &,968.34 |Standard 6,968.86 | CDOT Type-R
59: [#6 (DP 1) &,975.55 6,975.55 /A 3.60 £,969.95 | Standard 6,970.04 | CDOT Type<
60: 44 (78) (D 6,907.25 6,967.25 [GTLY] 4.60 6,964, 24 | Standard 6,964,536 | CDOT Type-C
120: MH=8 6,995.44 6,995.40 6,980.30 17.20 6,988.35 |Standard 6,988.75 | STORM MH
i . Elevation .
Elevation Elevation " draulic Flow (Total
(Ground) Gnverty | Bounday Condifion | (s Defined " rade o) Notes
(*) () e ) ) (cfs)
48: OUTFALL 6,984.45 6,979.36 |Free Qutfal 6,981.71 56.50 | CDOT FES
53: 44 (70) 6,979.71 6,978.21 |Free Qutfall 6,978.58 1.00 | CDOT FES
64: 44 (79) 6,964.02 6,962.52 | Free Outfal 6,963.34 4.60 | CDOT FES
162: 0-3 6,991.50 6,984.82 | Free Outfall 6,986.43 26.00 | Dummy Null
164: 0-5 6,984, 50 6,981.82 | Free Outfal 6,982.43 5.60 | Dummy Null
165: 0-6 6,970.50 6,966.08 |Free Qutfall 6,967.42 13.90 | Dummy Null

NOTE: SEE PROFILES FOR PIPES STUDIED WITH THIS ANALYSIS



Elevation (ft)
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EASTONVILLE 1 - INLET - 100-YR FREE OUTFALL CONDITION

—
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=
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Elevation (ft)

EASTONVILLE 5 - 100-YR FREE OUTFALL CONDITION
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Elevation (ft)

6,987.20

EASTONVILLE 9 - 100-YR FREE OUTFALL CONDITION

Label: 124 (DP 13)| Label: 125 (DF 14| \\
Type: Manhole Type: Manhole

6,987.00

6,986.80

D: 45 ID: 45 Y
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5 YEAR FREE OUTFALL CONDITION: PIPE SUMMARY TABLE

sarthiode | "MES™Y | stopnoge | IMELSOP) e | ot Dleleter | Mamning'sn
(ft) (ft/ft)
66: P-8 (1) (1) |MH#%4DP 18) 5,985.02 |0-3 5,384.82 415 0,005 36.0 0.013
67: P-124 15 (OP 14) 5,983.07 |O-5 5,981,382 50,1 0,025 13,0 0.013
68: P-121 (2) |44 (30) 6,966.45 |0-6 6,966.08 74.1 0,005 24,0 0.013
69: P-13 I£3 (0P 7) 6,386.04 | MH=7 6,385.68 71.3 0,005 42,0 0.013
70: P-20 MH#7 6,985.37 | MH#5 5,983.61 175.6 0.010 42,0 0.013
71: P-5 11 (DP 18) 6,989.53 | I#2 (DP 17) £,989.27 52.7 0,005 13.0 0.013
72: P-8 (1) 1#2 (DP 17) 5,988.77 |MH#4 DF 18) 5,986.02 147.0 0.019 24.0 0.013
73: P21 MH#6 5,983.41 |MH#5 5,982.59 82.2 0.010 42,0 0.013
74: P-22 MH#35 5,982.39 |MH#3 (OF 8) 5,981.23 115.7 0.010 42,0 0.013
75: P-15 18 (DF 19) 5,983.25 |MH#3 (OF 8) 5,983.03 30,3 0,007 18.0 0.013
76:P-15(1)  |MH#3 (DP 8) 5,981.03 |MH£2 (OF 8) 6,980,565 75.1 0,005 42,0 0.013
77: P-16 MH#2 (OP 8) 6,980,55 |MH#1 6,980,165 78.1 0,005 42,0 0.013
78: P-123 1£4(DP 13) 6,983.43 | I#5 (DF 14) 5,983.17 52,0 0,005 18.0 0.013
79: P-17 MH#1 £,980.06 | OUTFALL 6,979.36 132.3 0,005 42,0 0.013
80: P-125 44 (59) (DP 15) 6,978.42 | 44 (70) 6,978.21 42,5 0,005 13.0 0.013
B84: P-121 13 (DP 10) 5,966.90 | 44 (30) 6,966.45 89.0 0,005 24.0 0.013
85: P-130 I1#6 (OF 1) 5,967.50 |17 (OP 9) 6,967.37 19.6 0,007 18.0 0.013
87: P-121 (1) |1#7(OF 9) 6,967.27 | 1#8 (DP 10) 6,967.00 53.0 0,005 18.0 0.013
88: P-131 44 (73) (DP 11) 5,963.40 | 44 (79) 5,9562,52 167.9 0,005 18.0 0.013
127: p-89 MH#3 6,986.76 |MH#£4DP 18) 5,986.02 116.1 0,008 24,0 0.013
146: P-87 (1) |MH#9 5,989,756 MH#3 5,986.36 193.5 0.015 24.0 0.013
Flow Velacity Capﬁl‘:ﬂ}{m" czlp?aﬂy t;ﬁeafilfe ;;?:I:aarilfe
(cfs) (ft/=) (cfe) (Design) {In) (Out)
(%) (ft) (ft)
66: P-3 (1) (1) 15.50 5.89 46,25 33.5 5,986.28 6,986.02
67: P-124 3.30 7.32 16.60 19.9 5,983.75 6,982.27
68: P-121 (2) 5,40 4,59 15.98 33.8 6,967.27 &,966.58
£9: P-18 8.00 4,91 71.48 11.2 5,986.89 5,986.47
70: P-20 8.00 6.26 100,73 7.9 5,985.22 5,934.28
71: P-5 3.10 3.99 7.38 42,0 5,990,21 6,989,99
72: P-8 (1) 6.20 7.69 30,94 20.0 £,989.55 6,986.63
73: P-21 8.00 6.25 100,49 8.0 6,984.26 6,983.26
74: P-22 8.00 6.26 100,72 7.9 £,983.24 6,982,138
75: P-15 0.40 2.54 8.83 4.5 £,983.48 £,383.25
76: P-15 (1) 8.40 4,893 7157 11.7 £,981.90 £,981.62
77: P-16 8.40 4,95 71.10 11.8 5,981.42 5,980.97
78: P-123 1.80 3.495 7.43 24.2 5,934.04 6,934.03
79: P-17 8.40 4,95 71.13 11.8 5,930.94 6,930.17
80: P-125 0.03 1,03 7.45 0.4 6,978.49 6,973.27
84: P-121 5.40 4,61 15,08 33.6 5,967.72 5,967.29
85: P-130 0.50 2.54 8.55 5.8 5,958.35 5,958.35
B7: P-121 (1) 3,30 4,11 7.50 44,0 5,958.08 5,958.03
88: P-131 0.40 2,28 761 5.3 6,963.63 6,962.75
127: P-89 10.20 5.92 18.06 5&.5 £,987.90 6,987. 10
146: P-87 (1) 10.20 8.15 27.70 36.8 5,990.90 5,988.20

NOTE: SEE PROFILES FOR PIPES STUDIED WITH THIS ANALYSIS




5 YEAR FREE OUTFALL CONDITION: STRUCTURE SUMMARY TABLE

Elevation Elevation Elevation Flow (Total gﬂ:ﬂ; Headloss gﬂ:ﬂ;
(Ground) (Rim) (Invertin 1) QOut) (out) Method (tn) Motes

() (ft) (ft) (cfs) () ()
35: MH=7 6,993.84 6,993.84 6,985.68 8.00 6,986.22 | Standard 6,986.42 | STORM MH
36: I=1 (DP 16 6,993.71 6,993.71 (N/a) 3.10 6,990.21 |Standard 6,990.58 | CDOT TypeR
37: MH#4 DP 6,992.66 6,992.66 6,986.02 15.50 6,986.28 | Standard 6,986,756 | STORM MH
38: 12 (DP 17 6,993.71 6,993.71 6,989.27 6.20 6,989.65 | Standard 6,989.99 | CDOT TypeR
39: MH=6 6,992.82 6,992.82 6,983.61 8.00 6,984.26 | Standard 6,984.46 | STORM MH
40: MH=5 6,991.57 6,991.57 6,982.59 8.00 6,983.24 | Standard 6,983.44 | STORM MH
41: MH#3 (DP 6,990,99 6,990,99 6,981.23 8.40 6,981.90 | Standard 6,982.18 | STORM MH
42: 1#3(DP7) 6,991.04 6,991.04 (N/A) 8.00 6,986.89 |Standard 6,987.35 | CDOT Type-D
43: 18 (DP 19) 6,988.70 6,988.70 (N/A) 0.40 6,983.48 | Standard 6,983.60 | CDOT Type-C
44: MH=2 (DP 6,985.73 6,985.73 6,980.65 8.40 6,981.42 | Standard 6,981.62 | STORM MH
45: I#4 (DP 13 6,987.25 6,987.25 (N/A) 1.80 6,984.04 | Standard 6,984.21 | CDOT Type-R
46: 15 (DP 14 6,987.25 6,987.25 6,983.17 3.30 6,983.76 | Standard 6,984.03 | CDOT TypeR
47: MH=1 6,985.33 6,985.33 6,980, 16 8.40 6,980.94 | Standard 6,980.97 | STORM MH
49: 44 (69) (D 6,982.25 6,982.25 (N/A) 0.03 6,978.49 | Standard 6,978.49 | CDOT Type-C
55: 44 (80) 6,976.21 6,976.21 6,966.45 5.40 6,967.27 | Standard 6,967.29 | STORM MH
57: 1=7 (DP 9) 6,976.23 6,976.23 6,967.37 3.30 6,968.06 | Standard 6,968.35 | CDOT TypeR
58: I#8 (DP 10 6,976.19 6,976.19 6,967.00 5.40 6,967.72 | Standard 6,968.03 | CDOT TypeR
59: I#6 (DP 1) 6,975.55 6,973.55 (N/A) 0.50 6,968.35 | Standard 6,968.35 | CDOT Type<
60: 44 (78) (D 6,967.25 6,967.25 (N/A) 0.40 6,963.63 | Standard 6,963.72 | CDOT Type-C
120: MH=8 6,995.46 6,995.46 6,986.86 10.20 6,987.90 |Standard 6,988.20 | STORM MH

Elevation Elevation - Hlevation Hydraulic Flow (Total

Boundary Condition | (User Defined
(Ground) ({Invert) = Teiwater) Grade Cut) Motes
) ® P ® (cfs)

43: OUTFALL 6,984.45 6,979.36 |Free Qutfall 6,980.17 3.40 | CDOT FES
53: 44 (70) 5,979.71 6,975.21 | Free Outfall 6,978.27 0.03 | CDOT FES
64: 44 (79) &,964.,02 6,962.52 | Free Outfall 5,962.75 0.40 | CDOT FES
162: 0-3 6,991.50 6,954,382 |Free Qutfall 6,986.02 15.50 | Durmmy Mull
164: O-5 6,984.50 6,951.82 |Free Qutfall 6,982.27 3.30 | Dummy Mull
165: 0-6 &,970.50 6,966.08 |Free Qutfall 6,066,838 .40 | Durmy Mull

NOTE: SEE PROFILES FOR PIPES STUDIED WITH THIS ANALYSIS



Elevation (ft)

EASTONVILLE 1 - INLET - 5-YR FREE OUTFALL CONDITION

6,993.30
6,393.60
6,993.40
6,993.20
6,993.00
6,992.80
6,992.60
6,992.40
6,392.20
6,992.00
6,991.30
6,991.60
6,991.40
6,391.20
6,991.00
6,990.80
6,990.60
6,390.40 |
6,990.20 -
6,990.00 -
6,389.80
6,989.60 -
6,989.40 -
6,989.20 -
6,989.00
6,988.80 |
6,988.60 -
6,988.40 -
6,988.20 -
6,988.00 |
6,987.80 -
6,987.60 -
6,387.40 | \
6,987.20 -
6,987.00 - \
6,986.30 -
6,986.60
6,986.40 |
6,986.20 -
6,986.00 - =
6,985.80 -
6,985.60 |
6,985.40 -
6,985.20 -
6,385.00
6,984.80 -
5,984.60

1 (DP 16
Manhole
136

bel: MHZ4
Typ

\an
ID: 3

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0 130.0 140.0 150.0 160.0 170.0 180.0 190.0 200.0 210.0 220.0 230.0 240.0
Station (ft)



Elevation (ft)

EASTONVILLE 5 - 5-YR FREE OUTFALL CONDITION

6,976.40

6,976.20

6,976.00 ,/ — Label: 178 (DF 10 Label- 44 (30)
6,575.80 ] SRR AT Type: Manhols Type: Manhal= N
sio75.60 | Lo B L0158 ID: 55 N\,
6,075.40 L abel: [25 (DP 1 i N
6,975.20 Type: Manhol N
6,975.00 ID: 59 N,
6,974.80 \\
6,974.60

6,974.40 .
6,974.20 \‘
£,974.00 P,
6,973.80 N,
6,973.60 N\
6,973.40 N
6,973.20 I,
6,973.00 N
6,072.80 Y
6,972.60 ~\
6,972.40 M,
5,972.20 N
6,972.00 N
5,971.80 hN
6,971.60 ™\
6,971.40 N\,
6,971.20 N\,
5,971.00 \,
6,970.80 N
5,970.60 N\
6,970.40 bl DoE
6,970.20 Type: Qutfall
6,970.00 1D: 155
6,969.80 Label:-P-130 Label: P-121
6,969.60 Type: Conduit Label: P-121 {_1) Type: Conduit
6,969.40 1D: 85 Type: Conduit iD: 84

™
1D: 87 Label o121 (:
6,969.20 Type: Conduit

6,969.00 ID: &

6,968.80 — e

6,963.60
6,968.40 | Ll
6,968.20
6,968.00
6,967.80
6,967.60 -
6,967.40 R | S US| N | ASUU 0SUUSU S 11 S O [ O W — e
5,967.20 -|— .

BOBT.O0
6,966.80
6,966.60
6,966.40
6,966.20
6,966.00

+ t t t
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 50.0 100.0 110.0 120.0 130.0 140.0 150.0 160.0 170.0 180.0 150.0 200.0 210.0 220.0 230.0
Station (ft)



Elevation (ft)

6,987.20

EASTONVILLE 9 - 5-YR FREE OUTFALL CONDITION

6,987.00

Label: 124 (DP 13)
Pt |yl

Label: 1£5 (DP 14
. hal

Type

™~

6,986.80

D: 45

ID: 46

~

6,986.60

6,986.40

6,986.20

6,986.00

.

6,985.80

™~

6,985.60

.

Label P-1 \

6,985.40

Label: P-123

Type: Conduit
D6

6,985.20

Type: Conduit
D: 78

6,985.00

Label: 0-5

6,984.80

6,984.60

\ ID; 164

6,984.40

6,984.20 |-

6,984.00 | |

6,983.30
6,983.60

6,983.40

6,983.20

6,983.00

6,982.80

6,982.60

6,982.40

6,982.20

6,982.00

6,981.80

0.0

5.0

50.0
Station (ft)

55.0

S5.0

u
100.0



Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

Culvert Entrance
Coeff. K,M,c,Y k

DP3

Invert Elev Dn (ft) = 6976.11
Pipe Length (ft) = 160.34
Slope (%) = 1.27
Invert Elev Up (ft) = 6978.15
Rise (in) = 24.0
Shape = Circular
Span (in) =240
No. Barrels =1
n-Value = 0.012
Culvert Type = Circular Concrete

Square edge w/headwall (C)
0.0098, 2, 0.0398, 0.67, 0.5

Embankment
Top Elevation (ft) = 6985.50
Top Width (ft) = 89.00
Crest Width (ft) = 15.00
Elev (ft) DP3

Calculations
Qmin (cfs)

Qmax (cfs)
Tailwater Elev (ft)

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop (cfs)
Veloc Dn (ft/s)
Veloc Up (ft/s)
HGL Dn (ft)
HGL Up (ft)
Hw Elev (ft)
Hw/D (ft)

Flow Regime

Friday, Aug 23 2024

24.20
24.20
(dc+D)/2

24.20

24.20

0.00

7.92

8.34
6977.98
6979.89
6981.84
1.84

Inlet Control

Hw Depth (ft)

ﬂﬂﬂﬂﬂﬂ

7.85

5.85

/— Inlet control

3.88

1.85

-2.15

240

-4.15

each (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Aug 23 2024

Roadside Swale Capacity DP1

Triangular Highlighted
Side Slopes (z:1) = 10.00, 10.00 Depth (ft) = 048
Total Depth (ft) = 0.50 Q (cfs) = 3.600

Area (sqft) = 2.30
Invert Elev (ft) = 100.00 Velocity (ft/s) = 1.56
Slope (%) = 0.50 Wetted Perim (ft) = 9.65
N-Value = 0.025 Crit Depth, Yc (ft) = 0.39

Top Width (ft) = 9.60
Calculations EGL (ft) = 0.52
Compute by: Known Q
Known Q (cfs) = 3.60
Elev (ft) Section Depth (ft)
101.00 1.00
100.75 0.75
100.50 0.50
100.25 0.25
100.00 0.00
99.75 -0.25

0 1 2 3 4 5 6 7 8 9 10 11 12

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Aug 23 2024

Roadside Swale Capacity DP3

Trapezoidal Highlighted
Bottom Width (ft) = 2.00 Depth (ft) = 1.20
Side Slopes (z:1) = 3.00, 3.00 Q (cfs) = 24.20
Total Depth (ft) = 225 Area (sqft) = 6.72
Invert Elev (ft) = 100.00 Velocity (ft/s) = 3.60
Slope (%) = 0.60 Wetted Perim (ft) = 9.59
N-Value = 0.025 Crit Depth, Yc (ft) = 1.04

Top Width (ft) = 9.20
Calculations EGL (ft) = 1.40
Compute by: Known Q
Known Q (cfs) = 24.20
Elev (ft) Section Depth (ft)
103.00 3.00
102.50 2.50

102.00 \ / 2.00
101.50 \\ // 1.50

= /
101.00 AN / 1.00

N
./

99.50 -0.50
0 2 4 6 8 10 12 14 16 18 20

|&

7 0.50

0.00

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Aug 23 2024

Roadside Swale Capacity DP7

Trapezoidal Highlighted
Bottom Width (ft) = 2.00 Depth (ft) = 1.71
Side Slopes (z:1) = 3.00, 3.00 Q (cfs) = 53.60
Total Depth (ft) = 2.75 Area (sqft) = 12.19
Invert Elev (ft) = 100.00 Velocity (ft/s) = 4.40
Slope (%) = 0.60 Wetted Perim (ft) = 12.81
N-Value = 0.025 Crit Depth, Yc (ft) = 1.53
Top Width (ft) = 12.26
Calculations EGL (ft) = 2.01
Compute by: Known Q
Known Q (cfs) = 53.60
Elev (ft) Section Depth (ft)
103.00 3.00

102.50 \ / 250

102.00 A / 2.00
\ /
101.50 A\ / 1.50

\ /

I|<

100.50 \ / 0.50
100.00 A 0.00
99.50 -0.50

0 2 4 6 8 10 12 14 16 18 20 22 24

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

EDB B Trickle Channel Capacity

Rectangular Highlighted

Bottom Width (ft) = 3.33 Depth (ft) = 0.50

Total Depth (ft) = 0.50 Q (cfs) = 7.707
Area (sqft) = 1.67

Invert Elev (ft) = 100.00 Velocity (ft/s) = 4.63

Slope (%) = 0.50 Wetted Perim (ft) = 4.33

N-Value = 0.012 Crit Depth, Yc (ft) = 0.50
Top Width (ft) = 3.33

Calculations EGL (ft) = 0.83

Compute by: Known Depth

Known Depth (ft) = 0.50

Elev (ft) Section

101.00

100.75

100.50 ;

100.25

100.00

99.75

0 1 1.5 2 25 3 35 4 4.5

Reach (ft)

Friday, Mar 15 2024

Depth (ft)

1.00

0.75

0.50

0.25

0.00

-0.25



EASTONVILLE RD SEG 1 Calc'd by: SPC

201662.08 Checked by: CM
HRGreen DP2 (SFB D OUTLET) Date: 8/23/2024

Input Parameters

Flow (Q) 4.6|cfs
Tailwater depth (Y,) 0.60]ft
Conduit Diameter (D) 18|in
Expansion Factor (per Fig. 9-35) 6
Soil Type Non-Cohesive Soils

Calculated Parameters

Froude Parameter (Q/D*?) 1.67
Dy = 2.08]in
UDFCD Riprap Type = Type VL
Design Ds, = 6lin
Minimum Mantle Thickness = 12]in
Minimum Length of Apron = 4.50]ft

Calculated Ds, for riprap was calculated using Equation 9-16 in the USDCM Vol 2.

0.0230

d -

Calculated minimum length of apron was calculated using Equations 9-11 and 9-12 in the USDCM Vol. 2

Iy
;o |f 1 ]| A, W Equation 9-11 4 = o Equation 9-12
. Py " T os
\2tan®& )\ ¥, I
Where: Where:
L, = length of protection (ft) O = design discharge (cfs)

W= width of the conduit (ft, use diameter for circular conduits) V"= the allowable non-eroding velocity in the downstream channel (ft/sec)

Y. = tailwater depth (ft) A, = required area of flow at allowable velocity (ft?)

¢ = the expansion angle of the culvert flow

Note:

! Calculations follow criteria in the USDCM Vol.2 Chapter 9

? Calculations assume a circular culvert

3 This spreadsheet assumes y,/D,=0.4 in cases where y, is unknown or a hydraulic jump is suspected
downstream of the outlet.

* Per the USDCM Vol.2 in no case should L, be less than 3D, nor does L, need to be greater than 10D

whenever the Froude parameter is less than 6.0. whenever the Froude parameter is greater than 6, increase
the maximum L, required by 1/4 D_for each whole number by which the Froude parameter is greater than 6




EASTONVILLE RD SEG 1

Calc'd by:

SPC

201662.08 Checked by: CM
HRGT’@@H DP4 (24" RCP CULVERT OUTLET) Date: 8/23/2024
Input Parameters
Flow (Q) 24.2|cfs
Tailwater depth (Y,) 0.80]ft
Conduit Diameter (D) 24[in
Expansion Factor (per Fig. 9-35) 3.25
Soil Type Non-Cohesive Soils
Calculated Parameters

Froude Parameter (Q/D*?) 4.28
Dso = 7.09]in
UDFCD Riprap Type = Type L
Design Ds, = 9lin
Minimum Mantle Thickness = 18|in
Minimum Length of Apron = 13.16]ft

Calculated Ds, for riprap was calculated using Equation 9-16 in the USDCM Vol 2.

i
4= 20230
¥, D"
Calculated minimum length of apron was calculated using Equations 9-11 and 9-12 in the USDCM Vol. 2
L =|'( : ]|(i W] Equation 5-11 4 —g Equation 9-12
7\ 2tan@ ) ¥, Ty

Where: Where:

L, = length of protection (ft) O = design discharge (cfs)
W = width of the conduit (ft, use diameter for circular conduits)

Y, = tailwater depth (ft)

¢ = the expansion angle of the culvert flow

Note:
! Calculations follow criteria in the USDCM Vol.2 Chapter 9

2 . .
Calculations assume a circular culvert

A, = required area of flow at allowable velocity (ft?)

V"= the allowable non-eroding velocity in the downstream channel (ft/sec)

3 This spreadsheet assumes y,/D,=0.4 in cases where y, is unknown or a hydraulic jump is suspected

downstream of the outlet.

* Per the USDCM Vol.2 in no case should L, be less than 3D, nor does L, need to be greater than 10D
whenever the Froude parameter is less than 6.0. whenever the Froude parameter is greater than 6, increase
the maximum L, required by 1/4 D_for each whole number by which the Froude parameter is greater than 6




EASTONVILLE RD SEG 1

Calc'd by:

SPC

Where:

Note:

L, = length of protection (ft)
W = width of the conduit (ft, use diameter for circular conduits)

Y, = tailwater depth (ft)

Where:

0 = design discharge (cfs)

A, = required area of flow at allowable velocity (ft?)

¢ = the expansion angle of the culvert flow

! Calculations follow criteria in the USDCM Vol.2 Chapter 9

2 . .
Calculations assume a circular culvert

downstream of the outlet.

201662.08 Checked by: CM
HRGreen DP4 (SFB A OUTLET) Date: 8/23/2024
Input Parameters
Flow (Q) 1)cfs
Tailwater depth (Y,) 0.60]ft
Conduit Diameter (D) 18|in
Expansion Factor (per Fig. 9-35) 6.5
Soil Type Non-Cohesive Soils
Calculated Parameters

Froude Parameter (Q/D*?) 0.36
Dso = 0.45)in
UDFCD Riprap Type = Type VL
Design Ds, = 6lin
Minimum Mantle Thickness = 12]in
Minimum Length of Apron = 4.50]ft

Calculated Ds, for riprap was calculated using Equation 9-16 in the USDCM Vol 2.

i
4= 20230
¥, D"
Calculated minimum length of apron was calculated using Equations 9-11 and 9-12 in the USDCM Vol. 2
L =|'( : ]|(i "I'"] Equation 5-11 4 —g Equation 9-12
7\ 2tan@ ) ¥, Ty

V"= the allowable non-eroding velocity in the downstream channel (ft/sec)

3 This spreadsheet assumes y,/D,=0.4 in cases where y, is unknown or a hydraulic jump is suspected

* Per the USDCM Vol.2 in no case should L, be less than 3D, nor does L, need to be greater than 10D
whenever the Froude parameter is less than 6.0. whenever the Froude parameter is greater than 6, increase
the maximum L, required by 1/4 D_for each whole number by which the Froude parameter is greater than 6




EASTONVILLE RD SEG 1

Calc'd by:

SPC

201662.08 Checked by: CM
HRGreen DP8 Date: 8/23/2024
Input Parameters
Flow (Q) 60|cfs *ULTIMATE
Tailwater depth (Y,) 1.40]ft FLOW TO DP8
Conduit Diameter (D) 42[in
Expansion Factor (per Fig. 9-35) 5
Soil Type Non-Cohesive Soils
Calculated Parameters

Froude Parameter (Q/D*?) 2.62
Dy = 7.59)in
UDFCD Riprap Type = Type L
Design Ds, = 9lin
Minimum Mantle Thickness = 18|in
Minimum Length of Apron = 25.36]ft

Calculated Ds, for riprap was calculated using Equation 9-16 in the USDCM Vol 2.

i
4= 20230
¥, D"
Calculated minimum length of apron was calculated using Equations 9-11 and 9-12 in the USDCM Vol. 2
L =|'( : ]|(i "I'"] Equation 5-11 4 —g Equation 9-12
7\ 2tan@ ) ¥, Ty

Where:

L, = length of protection (ft)
W = width of the conduit (ft, use diameter for circular conduits)

Y, = tailwater depth (ft)

Where:

0 = design discharge (cfs)

A, = required area of flow at allowable velocity (ft?)

¢ = the expansion angle of the culvert flow

Note:

! Calculations follow criteria in the USDCM Vol.2 Chapter 9

2 . .
Calculations assume a circular culvert

V"= the allowable non-eroding velocity in the downstream channel (ft/sec)

3 This spreadsheet assumes y,/D,=0.4 in cases where y, is unknown or a hydraulic jump is suspected

downstream of the outlet.
* Per the USDCM Vol.2 in no case should L, be less than 3D, nor does L, need to be greater than 10D

whenever the Froude parameter is less than 6.0. whenever the Froude parameter is greater than 6, increase
the maximum L, required by 1/4 D_for each whole number by which the Froude parameter is greater than 6




SFB-A
EDB-B
SFB-D

Riprap Sizing - Spillway

q (cfs/ft) S (ft/ft) G n Dso min. (in)
0.50 0.02 3 0.025 1.44
1.14 0.02 3 0.025 2.29
1.78 0.02 3 0.025 2.94

protection

Type VL Riprap (D5, = 6") will be utilized for the spillway

Disi=523 8+ (1.35 qu)u.So

Where:
Dsy =
S il
C;
q =
When:

n (porosity)

median rock size (in)

longitudinal slope (ft/ft)
concentration factor (1.0 to 3.0)

unit discharge (cfs/ft)

= 0.0 (i.e., for buried soil riprap)

Equation 13-9




~ Eastonville Road Segment 1
|—+%] Final Drainage Report

Project No.: 201662.08
HRGreen i

APPENDIX D = WATER QUALITY & DETENTION



Design Procedure Form: Sand Filter (SF)

UD-BMP (Version 3.07, March 2018)

Designer: SPC
Company: HR Green

Date: August 23, 2024
Project: Eastonville Road - Segment 1 Improvements SFB A
Location: El Paso County, CO

Sheet 1 of 2

1. Basin Storage Volume

A)

B)

©)

D)

E)

F)

©)

H)

Effective Imperviousness of Tributary Area, I,
(100% if all paved and roofed areas upstream of sand filter)

Tributary Area's Imperviousness Ratio (i = 1,/100)

Water Quality Capture Volume (WQCV) Based on 12-hour Drain Time
WQCV= 0.8 * (0.91* *- 1.19 * i*+ 0.78 * i)

Contributing Watershed Area (including sand filter area)

Water Quality Capture Volume (WQCYV) Design Volume
Vwocv = WQCV / 12 * Area

For Watersheds Outside of the Denver Region, Depth of
Average Runoff Producing Storm

For Watersheds Outside of the Denver Region,
Water Quality Capture Volume (WQCV) Design Volume

User Input of Water Quality Capture Volume (WQCV) Design Volume
(Only if a different WQCV Design Volume is desired)

l,= 53.0 %

i= 0.530
WQCV = watershed inches

Area=| 68,825 sq ft
Vwoor = Jeutt

ds = 0.42 in

Vwocv oTHER = 962 cu ft

Vwoovusen = Jouft

2. Basin Geometry

A) WQCYV Depth

B) Sand Filter Side Slopes (Horizontal distance per unit vertical,

4:1 or flatter preferred). Use "0" if sand filter has vertical walls.

Dwocv=[___ 05 _|ft
z=[__400 ]/t

C) Minimum Filter Area (Flat Surface Area) Awin = 456 sq ft

D) Actual Filter Area Apctual = 902 sq ft

E) Volume Provided V¢ :cu ft
Choose One

3. Filter Material

(® 18" CDOT Class B or C Filter Material
O Other (Explain):

4. Underdrain System

A) Are underdrains provided?

B) Underdrain system orifice diameter for 12 hour drain time

i) Distance From Lowest Elevation of the Storage
Volume to the Center of the Orifice

i) Volume to Drain in 12 Hours

i) Orifice Diameter, 3/8" Minimum

Choose One

® YES
OnNo

y=_23 |t

Pond A -

Sand Filter Design - UD-BMP_v3.07, SF

8/23/2024, 9:48 AM




Design Procedure Form: Sand Filter (SF)

Sheet 2 of 2
Designer: SPC
Company: HR Green
Date: August 23, 2024
Project: Eastonville Road - Segment 1 Improvements SFB A
Location: El Paso County, CO

Choose One

O YES @® NO

5. Impermeable Geomembrane Liner and Geotextile Separator Fabric

A) Is an impermeable liner provided due to proximity
of structures or groundwater contamination?

6. Inlet / Outlet Works
Engery dissapation at inlet points provided via riprap/forebay, and means

A) Describe the type of energy dissipation at inlet points and means of of conveying flows in excess of the WQCV through the outlet is via the
conveying flows in excess of the WQCYV through the outlet modified type 'C' inlet outlet structure grate, and a restricted outlet pipe.
Notes:

Pond A - Sand Filter Design - UD-BMP_v3.07, SF 8/23/2024, 9:48 AM




DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Pond_A, Basin

Project: Eastonville Road SEGMENT 1

MHFD-Detention, Version 4.05 (January 2022)

Basin ID: SFB A
ZONE 3
ZONE 2
~ZONE1 T —
100-YR = IR SRR _ /'7 \
VOLUME| EURV wocVL
T b —
/ 100-YEAR
ZONE 1 AND 2 ORIFICE
PERMANENT- ORIFICES
G Example Zone Configuration (Retention Pond)
Watershed Information 6981
Selected BMP Type = SF Note: L / W Ratio > 8
Watershed Area = 1.58 acres L / W Ratio = 17.58
Watershed Length = 1,100 ft
Watershed Length to Centroid = 500 ft
Watershed Slope = 0.030 ft/ft
Watershed Imperviousness = 53.00% [percent
Percentage Hydrologic Soil Group A = 0.0% percent
Percentage Hydrologic Soil Group B = 100.0% |percent
Percentage Hydrologic Soil Groups C/D = 0.0% percent
Target WQCV Drain Time = 12.0 hours
Location for 1-hr Rainfall Depths = User Input

After providing required inputs above including 1-hour rainfall
depths, click 'Run CUHP' to generate runoff hydrographs using
the embedded Colorado Urban Hydrograph Procedure.

Water Quality Capture Volume (WQCV) =
Excess Urban Runoff Volume (EURV) =
2-yr Runoff Volume (P1 = 1.19in.) =
5-yr Runoff Volume (P1 = 1.5in.) =
10-yr Runoff Volume (P1 = 1.75in.) =
25-yr Runoff Volume (P1 = 2in.) =
50-yr Runoff Volume (P1 = 2.25in.) =
100-yr Runoff Volume (P1 = 2.52 in.) =
500-yr Runoff Volume (P1 = 3.68 in.) =
Approximate 2-yr Detention Volume =
Approximate 5-yr Detention Volume =

Approximate 10-yr Detention Volume

Approximate 25-yr Detention Volume

Approximate 50-yr Detention Volume

Approximate 100-yr Detention Volume

Define Zones and Basin Geometry
Zone 1 Volume (WQCV)
Zone 2 Volume (EURV - Zone 1) =
Zone 3 Volume (100-year - Zones 1 & 2) =
Total Detention Basin Volume

Initial Surcharge Volume (ISV)

Initial Surcharge Depth (ISD) =

Total Available Detention Depth (Hiptg) =
Depth of Trickle Channel (Ho) =

Slope of Trickle Channel (St¢) =

Slopes of Main Basin Sides (Syain) =
Basin Length-to-Width Ratio (Rw) =

Initial Surcharge Area (Agy) =
Surcharge Volume Length (Lisy) =
Surcharge Volume Width (Wigy) =

Depth of Basin Floor (Hroor) =
Length of Basin Floor (Lroor) =
Width of Basin Floor (Wr oor) =

Area of Basin Floor (Af.oor) =

Volume of Basin Floor (Vioor) =

Depth of Main Basin (Hwam) =

Length of Main Basin (Lyam) =

Width of Main Basin (Wwamn) =

Area of Main Basin (Avamn) =
Volume of Main Basin (Vpa) =
Calculated Total Basin Volume (Vigta) =

0.023

0.090

0.084

0.119

0.150

0.190

0.223

0.264

0.423

0.068

0.093

0.122

0.133

0.139

0.154

0.023

0.067

0.064

0.154

N/A

N/A

user

N/A

N/A

user

user

user

user

user

user

user

user

user

user

user

user

user

user

user

user

acre-feet
acre-feet
acre-feet
acre-feet
acre-feet
acre-feet
acre-feet
acre-feet
acre-feet
acre-feet
acre-feet
acre-feet
acre-feet
acre-feet
acre-feet

acre-feet
acre-feet
acre-feet
acre-feet
ft>

ft

ft

ft

ft/ft

H:V

ft >
ft
ft
ft
ft
ft
ft >
ft>
ft
ft
ft
ft
ft>
acre-feet

Optional User Overrides

1.19

1.50

1.75

2.00

2.25

2.52

3.68

acre-feet
acre-feet
inches
inches
inches
inches
inches
inches
inches

Depth Increment = ft
Optional Optional
Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (t) (ft) (ft?) Area (ft?) (acre) (ft3) (ac-ft)
Media Surface - 0.00 -- -- -- 902 0.021
6982 -- 1.00 -- - -- 5,914 0.136 3,408 0.078
6983 -- 2.00 -- - -- 7,188 0.165 9,959 0.229
6984 -- 3.00 -- - -- 8,563 0.197 17,834 0.409
6984.5 -- 3.50 -- - - 9,301 0.214 22,300 0.512
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

MHFD-Detention, Version 4.05 (January 2022)
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DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.05 (January 2022)

Project: Eastonville Road SEGMENT 1

Basin ID: SFB A

~ZONE1

ZONE 3
( ZONE 2

100-YR

VOLUM;I: EURVI WOC\TL
T

S

ZONE 1 ANDZ/

ORIFICES

\1 00-YEAR

ORIFICE

Example Zone Configuration (Retention Pond)

Zone 1 (WQCV)
Zone 2 (EURV)
Zone 3 (100-year)

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

Underdrain Orifice Invert Depth =

2.33

Underdrain Orifice Diameter =

0.75

Estimated Estimated
Stage (ft) Volume (ac-ft) Outlet Type
0.48 0.023 Filtration Media
1.09 0.067 Circular Orifice
1.53 0.064 Weir&Pipe (Restrict)
Total (all zones) 0.154

ft (distance below the filtration media surface)

inches

Underdrain Orifice Area
Underdrain Orifice Centroid

Calculated Parameters for Underdrain

0.0

0.03

ft2
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)

Centroid of Lowest Orifice =

N/A

Depth at top of Zone using Orifice Plate =

N/A

Orifice Plate: Orifice Vertical Spacing =

N/A

Orifice Plate: Orifice Area per Row =

N/A

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

inches
sq. inches

User Input: Stage and Total Area of Each Orifice Row (numbered from lowest to highest)

WQ Orifice Area per Row

Elliptical Half-Width =

Elliptical Slot Centroid
Elliptical Slot Area

Calculated Parameters for Plate

N/A

N/A

N/A

N/A

ft2
feet
feet
ﬁ:Z

Row 1 (optional)

Row 2 (optional)

Row 3 (optional)

Row 4 (optional)

Row 5 (optional)

Row 6 (optional)

Row 7 (optional)

Row 8 (optional)

Stage of Orifice Centroid (ft)

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Orifice Area (sq. inches)

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Row 9 (optional)

Row 10 (optional)

Row 11 (optional)

Row 12 (optional)

Row 13 (optional)

Row 14 (optional)

Row 15 (optional)

Row 16 (optional)

Stage of Orifice Centroid (ft) N/A N/A N/A N/A N/A N/A N/A N/A
Orifice Area (sq. inches) N/A N/A N/A N/A N/A N/A N/A N/A
User Input: Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Zone 2 Circular Not Selected Zone 2 Circular Not Selected
Invert of Vertical Orifice = 0.50 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 0.00 N/A ft?
Depth at top of Zone using Vertical Orifice = 1.09 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = 0.02 N/A feet
Vertical Orifice Diameter = 0.44 N/A inches

User Input: Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe)

Overflow Weir Front Edge Height, Ho =

Overflow Weir Front Edge Length =

Overflow Weir Grate Slope =

Horiz. Length of Weir Sides =

Overflow Grate Type

Debris Clogging %

Zone 3 Weir Not Selected
1.25 N/A
3.00 N/A
0.00 N/A
3.00 N/A

Type C Grate N/A
50% N/A

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice)

ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H;

feet
H:V
feet

%

Depth to Invert of Outlet Pipe

Outlet Pipe Diameter

Restrictor Plate Height Above Pipe Invert =

Zone 3 Restrictor | Not Selected
2.58 N/A
18.00 N/A
2.00

User Input: Emergency Spillway (Rectangular or

Trapezoidal)

Spillway Invert Stage=

2.24

Spillway Crest Length =

5.00

Spillway End Slopes =

4.00

Freeboard above Max Water Surface =

1.00

ft (distance below basin bottom at Stage = 0 ft)

inches
inches

Overflow Weir Slope Length =
Grate Open Area / 100-yr Orifice Area =
Overflow Grate Open Area w/o Debris =

Overflow Grate Open Area w/ Debris =

Calculated Parameters for Overflow Weir

Zone 3 Weir Not Selected
1.25 N/A
3.00 N/A

58.36 N/A
6.26 N/A
3.13 N/A

feet
feet

ftZ
ftZ

Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate

Outlet Orifice Area
Outlet Orifice Centroid

Half-Central Angle of Restrictor Plate on Pipe =

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

feet
H:V
feet

Spillway Design Flow Depth=

Stage at Top of Freeboard =

Basin Area at Top of Freeboard =
Basin Volume at Top of Freeboard =

Zone 3 Restrictor | Not Selected
0.11 N/A
0.10 N/A
0.68 N/A

Calculated Parameters for Spillway

0.26

3.50

0.21

0.51

feet
feet
acres
acre-ft

ftZ
feet
radians

Routed Hydrograph Results

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).

Design Storm Return Period =

One-Hour Rainfall Depth (in) =

CUHP Runoff Volume (acre-ft) =

Inflow Hydrograph Volume (acre-ft) =

CUHP Predevelopment Peak Q (cfs) =

OPTIONAL Override Predevelopment Peak Q (cfs) =

Predevelopment Unit Peak Flow, q (cfs/acre) =

Peak Inflow Q (cfs) =

Peak Outflow Q (cfs) =

Ratio Peak Outflow to Predevelopment Q =

Structure Controlling Flow =

Max Velocity through Grate 1 (fps) =

Max Velocity through Grate 2 (fps) =

Time to Drain 97% of Inflow Volume (hours) =

Time to Drain 99% of Inflow Volume (hours) =

Maximum Ponding Depth (ft) =

Area at Maximum Ponding Depth (acres) =

Maximum Volume Stored (acre-ft) =

WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.68
0.023 0.090 0.084 0.119 0.150 0.190 0.223 0.264 0.423
N/A N/A 0.084 0.119 0.150 0.190 0.223 0.264 0.423
N/A N/A 0.1 0.2 0.4 0.7 0.8 1.1 1.9
N/A N/A
N/A N/A 0.05 0.14 0.22 0.41 0.52 0.68 1.22
N/A N/A 0.7 1.0 1.3 1.8 2.1 2.5 3.9
0.0 0.0 0.0 0.03 0.4 0.7 1.0 1.0 1.1
N/A N/A N/A 0.1 1.0 1.1 1.2 1.0 0.6
Filtration Media | Vertical Orifice 1 | Vertical Orifice 1 | Vertical Orifice 1 | Overflow Weir 1 | Overflow Weir 1 Outlet Plate 1 Outlet Plate 1 [Outlet Plate 1
N/A N/A N/A N/A 0.1 0.1 0.2 0.2 0.2
N/A N/A N/A N/A N/A N/A N/A N/A N/A
11 39 37 50 51 50 50 49 48
12 40 38 51 52 52 52 52 52
0.48 1.09 0.99 1.23 1.32 1.36 1.40 1.52 2.20
0.08 0.14 0.13 0.14 0.14 0.15 0.15 0.15 0.17
0.023 0.091 0.076 0.110 0.122 0.128 0.133 0.153 0.261

Pond_A, Outlet Structure
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Pond_A, Outlet Structure

DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.05 (January 2022)
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Pond_A, Outlet Structure

DETENTION BASIN OUTLET STRUCTURE DESIGN

Inflow Hydrographs

Outflow Hydrograph Workbook Filename:

The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP
Time Interval TIME WQCV [cfs] | EURV [cfs] | 2 Year [cfs] | 5 Year [cfs] [ 10 Year [cfs]|25 Year [cfs]| 50 Year [cfs] [100 Year [cfs]|500 Year [cfs]
5.00 min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.04
0:15:00 0.00 0.00 0.06 0.10 0.12 0.08 0.10 0.10 0.18
0:20:00 0.00 0.00 0.21 0.28 0.35 0.21 0.25 0.26 0.45
0:25:00 0.00 0.00 0.50 0.74 0.95 0.50 0.59 0.65 1.24
0:30:00 0.00 0.00 0.70 1.01 1.23 1.29 1.54 1.73 2.84
0:35:00 0.00 0.00 0.74 1.05 1.28 1.63 1.91 2.25 3.61
0:40:00 0.00 0.00 0.74 1.03 1.26 1.77 2.07 2.43 3.87
0:45:00 0.00 0.00 0.70 0.98 1.21 1.75 2.05 2.47 3.90
0:50:00 0.00 0.00 0.66 0.94 1.15 1.72 2.01 2.41 3.82
0:55:00 0.00 0.00 0.62 0.88 1.09 1.62 1.90 2.32 3.67
1:00:00 0.00 0.00 0.59 0.84 1.04 1.53 1.80 2.23 3.54
1:05:00 0.00 0.00 0.56 0.80 1.00 1.45 1.70 2.15 3.41
1:10:00 0.00 0.00 0.53 0.77 0.96 1.36 1.60 1.99 3.18
1:15:00 0.00 0.00 0.50 0.73 0.93 1.27 1.50 1.85 2.96
1:20:00 0.00 0.00 0.47 0.68 0.88 1.18 1.39 1.69 2.70
1:25:00 0.00 0.00 0.44 0.63 0.81 1.09 1.28 1.53 2.45
1:30:00 0.00 0.00 0.41 0.59 0.75 0.99 1.16 1.39 2.22
1:35:00 0.00 0.00 0.38 0.55 0.69 0.90 1.05 1.25 1.99
1:40:00 0.00 0.00 0.36 0.51 0.64 0.81 0.95 1.12 1.79
1:45:00 0.00 0.00 0.34 0.48 0.61 0.75 0.87 1.02 1.64
1:50:00 0.00 0.00 0.33 0.45 0.58 0.69 0.81 0.94 1.52
1:55:00 0.00 0.00 0.31 0.43 0.55 0.65 0.76 0.88 1.41
2:00:00 0.00 0.00 0.29 0.40 0.51 0.61 0.71 0.82 1.31
2:05:00 0.00 0.00 0.26 0.36 0.46 0.55 0.64 0.73 1.18
2:10:00 0.00 0.00 0.23 0.32 0.41 0.49 0.58 0.66 1.05
2:15:00 0.00 0.00 0.21 0.29 0.36 0.44 0.51 0.58 0.93
2:20:00 0.00 0.00 0.18 0.25 0.32 0.39 0.45 0.52 0.82
2:25:00 0.00 0.00 0.16 0.22 0.28 0.34 0.39 0.45 0.72
2:30:00 0.00 0.00 0.14 0.19 0.24 0.29 0.34 0.39 0.62
2:35:00 0.00 0.00 0.12 0.16 0.20 0.25 0.29 0.33 0.52
2:40:00 0.00 0.00 0.10 0.13 0.17 0.20 0.24 0.27 0.42
2:45:00 0.00 0.00 0.08 0.10 0.13 0.16 0.19 0.21 0.33
2:50:00 0.00 0.00 0.06 0.08 0.11 0.13 0.14 0.16 0.25
2:55:00 0.00 0.00 0.05 0.07 0.09 0.10 0.11 0.12 0.19
3:00:00 0.00 0.00 0.04 0.06 0.07 0.07 0.09 0.09 0.15
3:05:00 0.00 0.00 0.03 0.05 0.06 0.06 0.07 0.07 0.12
3:10:00 0.00 0.00 0.03 0.04 0.05 0.05 0.06 0.06 0.09
3:15:00 0.00 0.00 0.03 0.03 0.04 0.04 0.05 0.04 0.07
3:20:00 0.00 0.00 0.02 0.03 0.04 0.03 0.04 0.04 0.06
3:25:00 0.00 0.00 0.02 0.02 0.03 0.03 0.03 0.03 0.04
3:30:00 0.00 0.00 0.01 0.02 0.02 0.02 0.02 0.02 0.04
3:35:00 0.00 0.00 0.01 0.02 0.02 0.02 0.02 0.02 0.03
3:40:00 0.00 0.00 0.01 0.01 0.02 0.01 0.02 0.01 0.02
3:45:00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.02
3:50:00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01
3:55:00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01
4:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
4:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8/23/2024, 9:52 AM



Design Procedure Form: Extended Detention Basin (EDB)

UD-BMP (Version 3.07, March 2018)

Designer: SPC

Company: HR Green

Date: August 23, 2024

Project: Eastonville Road - Segment 1 Improvements EDB B ULTIMATE CONDITIONS
Location: EL PASO COUNTY, CO

Sheet 1 of 3

1. Basin Storage Volume
A) Effective Imperviousness of Tributary Area, |,
B) Tributary Area's Imperviousness Ratio (i = I,/ 100)
C) Contributing Watershed Area

D) For Watersheds Outside of the Denver Region, Depth of Average
Runoff Producing Storm

E) Design Concept
(Select EURV when also designing for flood control)

l, =] 67.0 %
i=| 0.670 |
Area = | 9.020 | ac
ds =| 0.42 [ in
Choose One

(O Water Quality Capture Volume (WQCV)
(@ Excess Urban Runoff Volume (EURV)

F) Design Volume (WQCV) Based on 40-hour Drain Time VDES.GN:| | ac-ft
(Voesien = (1.0 *(0.91 *i®- 1.19 * *+ 0.78 *i) / 12 * Area )
G) For Watersheds Outside of the Denver Region, VbEsieN OTHER=| 0.192 | ac-ft
Water Quality Capture Volume (WQCV) Design Volume
(Mwacv other = (d6*(Voesien/0.43))
H) User Input of Water Quality Capture Volume (WQCV) Design Volume VDbESIGN USER= | ac-ft
(Only if a different WQCV Design Volume is desired)
1) NRCS Hydrologic Soil Groups of Tributary Watershed
i) Percentage of Watershed consisting of Type A Soils HSG 5 = 100 %
ii) Percentage of Watershed consisting of Type B Soils HSG 3 = 0 %
iii) Percentage of Watershed consisting of Type C/D Soils HSG ¢p = 0 %
J) Excess Urban Runoff Volume (EURV) Design Volume
For HSG A: EURV,, = 1.68 * i*® EURVpesion =| 0.756 [ ac-ft
For HSG B: EURVj = 1.36 * {*%®
For HSG C/D: EURVp = 1.20 * {*%®
K) User Input of Excess Urban Runoff Volume (EURYV) Design Volume EURVpesien user= | ac-ft
(Only if a different EURV Design Volume is desired)
2. Basin Shape: Length to Width Ratio L:W = 2.0 [:1
(A basin length to width ratio of at least 2:1 will improve TSS reduction.)
3. Basin Side Slopes
A) Basin Maximum Side Slopes Z=| 4.00 [ ft/ft
(Horizontal distance per unit vertical, 4:1 or flatter preferred)
4. Inlet
A) Describe means of providing energy dissipation at concentrated
inflow locations:
5. Forebay
A) Minimum Forebay Volume Vewn =| 0.006 [ ac-ft
(Vemn = 3% of the WQCV)
B) Actual Forebay Volume Ve =| 0.006 [ ac-ft
C) Forebay Depth
(Dg = 18 inch maximum) Dr =| 15.0 [ in
D) Forebay Discharge
i) Undetained 100-year Peak Discharge Q100 =| 26.00 [ cfs
ii) Forebay Discharge Design Flow QF=| 0.52 I cfs
(Qr =0.02 * Q100)
E) Forebay Discharge Design Choose One

O Berm With Pipe

@ Wall with Rect. Notch
O Wall with V-Notch Weir

G) Rectangular Notch Width

Pond B - EDB Design - UD-BMP_v3.07, EDB

Calculated Wy, =|

4.3

[ in

Flow too small for berm w/ pipe
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Design Procedure Form: Extended Detention Basin (EDB)

Designer: SPC

Company: HR Green

Date: August 23, 2024

Project: Eastonville Road - Segment 1 Improvements EDB B ULTIMATE CONDITIONS
Location: EL PASO COUNTY, CO

Sheet 2 of 3

B) Type of Screen (If specifying an alternative to the materials recommended
in the USDCM, indicate "other" and enter the ratio of the total open are to the
total screen are for the material specified.)

Other (Y/N):| N |

D) Total Water Quality Screen Area (based on screen type)

E) Depth of Design Volume (EURV or WQCV)
(Based on design concept chosen under 1E)

F) Height of Water Quality Screen (H+g)

G) Width of Water Quality Screen Opening (W gpening)
(Minimum of 12 inches is recommended)

Choose One
6. Trickle Channel
@ Concrete
A) Type of Trickle Channel (O Soft Bottom
F) Slope of Trickle Channel S :| 0.0050 |ft / ft
. Micropool and Outlet Structure
A) Depth of Micropool (2.5-feet minimum) Dy = 2.5 | ft
B) Surface Area of Micropool (10 ft?> minimum) Ay = 10 | sq ft
C) Outlet Type
Choose One
(@ Orifice Plate
(O other (Describe):
D) Smallest Dimension of Orifice Opening Based on Hydrograph Routing
(Use UD-Detention) Doriice =| 1.00 [inches
E) Total Outlet Area Aqt :| 5.50 |square inches
. Initial Surcharge Volume
A) Depth of Initial Surcharge Volume Dis :| 4 | in
(Minimum recommended depth is 4 inches)
B) Minimum Initial Surcharge Volume Vis :| 25 | cu ft
(Minimum volume of 0.3% of the WQCV)
C) Initial Surcharge Provided Above Micropool VS:| 3.3 |cu ft
. Trash Rack
A) Water Quality Screen Open Area: A, = A, * 38.5%(e %9%P) A = 193 [square inches

S.S. Well Screen with 60% Open Area

Atotal :| 321 Isq. in.
H=| 5.05 [feet
Hrr=| 88.6 | inches
Wopening =| 12.0

I inches VALUE LESS THAN RECOMMENDED MIN. WIDTH.

WIDTH HAS BEEN SET TO 12 INCHES.

Pond B - EDB Design - UD-BMP_v3.07, EDB
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Design Procedure Form: Extended Detention Basin (EDB)

Sheet 3 of 3
Designer: SPC
Company: HR Green
Date: August 23, 2024
Project: Eastonville Road - Segment 1 Improvements EDB B ULTIMATE CONDITIONS
Location: EL PASO COUNTY, CO

10. Overflow Embankment

A) Describe embankment protection for 100-year and greater overtopping:

B) Slope of Overflow Embankment Ze = 4.00 | ft/ ft
(Horizontal distance per unit vertical, 4:1 or flatter preferred)

Choose One

O Irrigated
@ Not Irrigated

11. Vegetation

12. Access

A) Describe Sediment Removal Procedures

Notes:

Pond B - EDB Design - UD-BMP_v3.07, EDB 8/23/2024, 10:12 AM




DETENTION BASIN STAGE-STORAGE TABLE BUILDER

MHFD-Detention, Version 4.05 (January 2022)

Project: Eastonville Road - Segment 1 Improvements

Basin ID: EDB B: INTERIM CONDITION, BASINS [EA6 - EA8]

ZONE 3

ZONE 2
— ZONE1 - -
T
100-YR K3 - —1
VOLUME! EuRvV wacv
y I, —
/ 100-YEAR
ZONE 1 AND 2 ORIFICE
PERMANENT ORIFICES
S Example Zone Configuration (Retention Pond)
Watershed Information 6983.5

Selected BMP Type =

EDB

Watershed Area =

3.95

Watershed Length =

1,750

Watershed Length to Centroid

500

Watershed Slope

0.009

Watershed Imperviousness

53.00%

Percentage Hydrologic Soil Group A =

100.0%

Percentage Hydrologic Soil Group B =

0.0%

Percentage Hydrologic Soil Groups C/D =

0.0%

Target WQCV Drain Time =

40.0

Location for 1-hr Rainfall Depths = User Input

acres

ft

ft

ft/ft
percent
percent
percent
percent

hours

After providing required inputs above including 1-hour rainfall
depths, click 'Run CUHP' to generate runoff hydrographs using
the embedded Colorado Urban Hydrograph Procedure.

Water Quality Capture Volume (WQCV) =

0.071

Excess Urban Runoff Volume (EURV) =

0.245

2-yr Runoff Volume (P1 = 1.19in.) =

0.184

5-yr Runoff Volume (P1 = 1.5in.) =

0.244

10-yr Runoff Volume (P1 = 1.75in.) =

0.292

25-yr Runoff Volume (P1 = 2in.) =

0.364

50-yr Runoff Volume (P1 = 2.25in.) =

0.435

100-yr Runoff Volume (P1 = 2.52 in.) =

0.524

500-yr Runoff Volume (P1 = 3.68 in.) =

0.895

Approximate 2-yr Detention Volume =

0.158

Approximate 5-yr Detention Volume =

0.208

Approximate 10-yr Detention Volume =

0.253

Approximate 25-yr Detention Volume =

0.308

Approximate 50-yr Detention Volume

0.343

Approximate 100-yr Detention Volume

0.384

Define Zones and Basin Geometry

Zone 1 Volume (WQCV)

0.071

Zone 2 Volume (EURV - Zone 1) =

0.175

Zone 3 Volume (100-year - Zones 1 & 2) =

0.139

Total Detention Basin Volume =

0.384

Initial Surcharge Volume (ISV) =

user

Initial Surcharge Depth (ISD) =

user

Total Available Detention Depth (Hiota)) =

user

Depth of Trickle Channel (Hc) =

user

Slope of Trickle Channel (St¢) =

user

Slopes of Main Basin Sides (Smain) =

user

Basin Length-to-Width Ratio (Rw) =

user

Initial Surcharge Area (Arsy) =

user

Surcharge Volume Length (Lisy) =

user

Surcharge Volume Width (Wsy) =

user

Depth of Basin Floor (Hr oor) =

user

Length of Basin Floor (Lr oor) =

user

Width of Basin Floor (Wg oor) =

user

Area of Basin Floor (Afoor) =

user

Volume of Basin Floor (Ve oor) =

user

Depth of Main Basin (Hwam) =

user

Length of Main Basin (Lyam) =

user

Width of Main Basin (Wmam) =

user

Area of Main Basin (Ayamy) =

user

Volume of Main Basin (Vyam) =

user

Calculated Total Basin Volume (Vigta) =

user

Pond_B INT, Basin

Note: L / W Ratio > 8
L / W Ratio = 17.8

Optional User Overrides

acre-feet

acre-feet

acre-feet

acre-feet

acre-feet

1.19 inches

acre-feet

1.50 inches

acre-feet

1.75 inches

acre-feet

2.00 inches

acre-feet

2.25 inches

acre-feet

2.52 inches

acre-feet

3.68 inches

acre-feet
acre-feet
acre-feet
acre-feet
acre-feet
acre-feet

acre-feet
acre-feet
acre-feet
acre-feet
ft 3

ft

ft

ft

ft/ft

H:V

N

N

e e = = = === =

=

ft 2
ft 3
acre-feet

Depth Increment = ft
Optional Optional

Stage - Storage Stage Override Length Width Area Override Area Volume Volume

Description (ft) Stage (ft) (ft) (ft) (ft?) Area (ft %) (acre) (ft3) (ac-ft)
Top of Micropool -- 0.00 -- -- -- 10 0.000

6984 -- 0.50 -- -- -- 211 0.005 55 0.001
6985 - 1.50 -- -- -- 4,539 0.104 2,430 0.056
6986 = 2.50 - -- -- 7,443 0.171 8,421 0.193
6987 - 3.50 -- -- -- 9,104 0.209 16,695 0.383
6988 -- 4.50 - - -- 10,914 0.251 26,704 0.613
6989 -- 5.50 -- -- -- 12,910 0.296 38,616 0.886
6990 -- 6.50 -- -- -- 15,069 0.346 52,605 1.208
6991 -- 7.50 -- -- -- 17,408 0.400 68,844 1.580
6991.5 - 8.00 - - - 18,407 0.423 77,797 1.786

8/23/2024, 10:25 AM



DETENTION BASIN STAGE-STORAGE TABLE BUILDER

MHFD-Detention, Version 4.05 (January 2022)
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DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.05 (January 2022)
Project: Eastonville Road - Segment 1 Improvements

Basin ID: EDB B: INTERIM CONDITION, BASINS [EAG6 - EA8]

( A oNE 2 Estimated Estimated
o F i fzi /7A\ Stage (ft) Volume (ac-ft) Outlet Type
"°“’”JE°‘WI wock_ I S Zone 1 (WQCV) 1.64 0.071 Orifice Plate
A 7 ioovean Zone 2 (EURV) 2.80 0.175 Rectangular Orifice
PRVMAENY ORIFICES _ _ _ Zone 3 (100-year) 3.51 0.139 Weir&Pipe (Restrict)
Example Zone Configuration (Retention Pond) Total (all zones) 0.384

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

Underdrain Orifice Invert Depth =
Underdrain Orifice Diameter =

N/A

N/A

ft (distance below the filtration media surface)
inches

Underdrain Orifice Area
Underdrain Orifice Centroid

Calculated Parameters for Underdrain

N/A

N/A

ft2
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)

Centroid of Lowest Orifice =

Depth at top of Zone using Orifice Plate =
Orifice Plate: Orifice Vertical Spacing =
Orifice Plate: Orifice Area per Row =

0.00

1.64

N/A

0.31

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

sq. inches (diameter = 5/8 inch)

User Input: Stage and Total Area of Each Orifice Row (numbered from lowest to highest)

Stage of Orifice Centroid (ft)
Orifice Area (sq. inches)

Stage of Orifice Centroid (ft)
Orifice Area (sq. inches)

WQ Orifice Area per Row
Elliptical Half-Width =
Elliptical Slot Centroid
Elliptical Slot Area

Calculated Parameters for Plate

2.132E-03

N/A

N/A

N/A

ft2
feet
feet
ﬁ:Z

Row 1 (required)

Row 2 (optional) Row 3 (optional)

Row 4 (optional)

Row 5 (optional) Row 6 (optional)

Row 7 (optional)

Row 8 (optional)

0.00

0.60 1.20

0.31

0.31 0.31

Row 9 (optional)

Row 10 (optional) | Row 11 (optional)

Row 12 (optional)

Row 13 (optional) | Row 14 (optional)

Row 15 (optional)

Row 16 (optional)

User Input: Vertical Orifice (Circular or Rectangular)

Invert of Vertical Orifice =

Depth at top of Zone using Vertical Orifice =
Vertical Orifice Height =

Vertical Orifice Width =

Zone 2 Rectangulal  Not Selected
2.00 N/A ft (relative to basin bottom at Stage = 0 ft)
2.76 N/A ft (relative to basin bottom at Stage = 0 ft)
8.00 N/A inches
3.25 inches

Vertical Orifice Area
Vertical Orifice Centroid

Calculated Parameters for Vertical Orifice

Zone 2 Rectangulal Not Selected
0.18 N/A
0.33 N/A

ﬁ:z
feet

User Input: Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe)

Overflow Weir Front Edge Height, Ho =
Overflow Weir Front Edge Length =
Overflow Weir Grate Slope =

Horiz. Length of Weir Sides =

Overflow Grate Type

Debris Clogging %

Zone 3 Weir Not Selected
5.20 N/A
3.00 N/A feet
0.00 N/A H:V
3.00 N/A feet
Type C Grate N/A
50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice)

Depth to Invert of Outlet Pipe
Outlet Pipe Diameter
Restrictor Plate Height Above Pipe Invert =

User Input: Emergency Spillway (Rectanqular or Trapezoidal)

Spillway Invert Stage=

Spillway Crest Length =

Spillway End Slopes =

Freeboard above Max Water Surface =

6.50

15.50

4.00

1.00

Zone 3 Restrictor | Not Selected
0.25 N/A ft (distance below basin bottom at Stage = 0 ft)
18.00 N/A inches
18.00 inches

ft (relative to basin bottom at Stage = 0 ft)
feet
H:V
feet

ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H;

Overflow Weir Slope Length =

Grate Open Area / 100-yr Orifice Area =
Overflow Grate Open Area w/o Debris =
Overflow Grate Open Area w/ Debris =

Calculated Parameters for Overflow Weir

Zone 3 Weir Not Selected
5.20 N/A
3.00 N/A
3.54 N/A
6.26 N/A
3.13 N/A

feet
feet

ftZ
ftZ

Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate

Outlet Orifice Area
Outlet Orifice Centroid
Half-Central Angle of Restrictor Plate on Pipe =

Spillway Design Flow Depth=

Stage at Top of Freeboard =

Basin Area at Top of Freeboard =
Basin Volume at Top of Freeboard =

Zone 3 Restrictor | Not Selected
1.77 N/A
0.75 N/A
3.14 N/A

Calculated Parameters for Spillway

0.50

8.00

0.42

1.79

feet
feet
acres
acre-ft

ftZ
feet
radians

Routed Hydrograph Results
Design Storm Return Period =
One-Hour Rainfall Depth (in) =
CUHP Runoff Volume (acre-ft) =
Inflow Hydrograph Volume (acre-ft) =
CUHP Predevelopment Peak Q (cfs) =
OPTIONAL Override Predevelopment Peak Q (cfs) =
Predevelopment Unit Peak Flow, q (cfs/acre) =
Peak Inflow Q (cfs) =
Peak Outflow Q (cfs) =
Ratio Peak Outflow to Predevelopment Q =
Structure Controlling Flow =
Max Velocity through Grate 1 (fps) =
Max Velocity through Grate 2 (fps) =
Time to Drain 97% of Inflow Volume (hours) =
Time to Drain 99% of Inflow Volume (hours) =
Maximum Ponding Depth (ft) =
Area at Maximum Ponding Depth (acres) =
Maximum Volume Stored (acre-ft) =

Pond_B INT, Outlet Structure

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).

WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.68
0.071 0.245 0.184 0.244 0.292 0.364 0.435 0.524 0.895
N/A N/A 0.184 0.244 0.292 0.364 0.435 0.524 0.895
N/A N/A 0.0 0.0 0.0 0.3 0.6 1.0 2.8
N/A N/A
N/A N/A 0.00 0.01 0.01 0.08 0.15 0.26 0.70
N/A N/A 1.4 1.8 2.2 3.0 3.7 4.6 7.9
0.0 0.6 0.2 0.4 0.6 0.7 0.8 1.0 1.4
N/A N/A N/A 16.2 17.1 2.4 1.4 1.0 0.5
Plate Vertical Orifice 1 | Vertical Orifice 1 | Vertical Orifice 1 | Vertical Orifice 1 | Vertical Orifice 1 | Vertical Orifice 1 | Vertical Orifice 1 [ertical Orifice
N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A
40 63 65 65 64 63 62 61 56
43 68 69 70 70 70 70 69 69
1.64 2.80 2.31 2.53 2.68 2.92 3.16 3.47 4.70
0.11 0.18 0.16 0.17 0.18 0.19 0.20 0.21 0.26
0.071 0.246 0.162 0.197 0.223 0.267 0.312 0.377 0.661
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DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.05 (January 2022)
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Pond_B INT, Outlet Structure

S-A-V-D Chart Axis Override

X-axis Left Y-Axis

Right Y-Axis

minimum bound
maximum bound
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Pond_B INT, Outlet Structure

DETENTION BASIN OUTLET STRUCTURE DESIGN

Inflow Hydrographs

Outflow Hydrograph Workbook Filename:

The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP
Time Interval TIME WQCV [cfs] | EURV [cfs] | 2 Year [cfs] | 5 Year [cfs] [ 10 Year [cfs]|25 Year [cfs]| 50 Year [cfs] [100 Year [cfs]|500 Year [cfs]
5.00 min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.09
0:15:00 0.00 0.00 0.13 0.21 0.26 0.17 0.22 0.21 0.40
0:20:00 0.00 0.00 0.47 0.62 0.73 0.47 0.55 0.58 0.94
0:25:00 0.00 0.00 1.00 1.36 1.66 1.00 1.16 1.26 2.11
0:30:00 0.00 0.00 1.30 1.74 2.07 2.21 2.72 3.11 5.47
0:35:00 0.00 0.00 1.38 1.82 2.15 2.80 3.42 4.15 7.13
0:40:00 0.00 0.00 1.39 1.81 2.14 3.02 3.69 4.49 7.72
0:45:00 0.00 0.00 1.34 1.75 2.07 3.00 3.66 4.55 7.86
0:50:00 0.00 0.00 1.29 1.69 1.99 2.94 3.57 4.43 7.68
0:55:00 0.00 0.00 1.24 1.63 1.92 2.80 3.39 4.25 7.38
1:00:00 0.00 0.00 1.19 1.57 1.85 2.67 3.22 4.08 7.11
1:05:00 0.00 0.00 1.15 1.51 1.79 2.55 3.07 3.93 6.87
1:10:00 0.00 0.00 1.10 1.47 1.74 2.41 2.89 3.67 6.39
1:15:00 0.00 0.00 1.05 1.42 1.71 2.29 2.74 3.44 5.98
1:20:00 0.00 0.00 1.01 1.36 1.65 2.16 2.58 3.20 5.54
1:25:00 0.00 0.00 0.96 1.30 1.56 2.04 2.43 2.97 5.12
1:30:00 0.00 0.00 0.92 1.24 1.48 1.91 2.27 2.75 4.71
1:35:00 0.00 0.00 0.87 1.18 1.39 1.77 2.10 2.54 4.33
1:40:00 0.00 0.00 0.83 1.11 1.31 1.65 1.95 2.33 3.95
1:45:00 0.00 0.00 0.79 1.03 1.24 1.52 1.80 2.13 3.60
1:50:00 0.00 0.00 0.76 0.98 1.19 1.41 1.66 1.96 3.28
1:55:00 0.00 0.00 0.72 0.94 1.14 1.33 1.56 1.82 3.05
2:00:00 0.00 0.00 0.68 0.89 1.09 1.27 1.49 1.72 2.87
2:05:00 0.00 0.00 0.62 0.82 1.00 1.16 1.36 1.57 2.62
2:10:00 0.00 0.00 0.57 0.75 0.91 1.06 1.24 1.44 2.38
2:15:00 0.00 0.00 0.51 0.68 0.82 0.97 1.13 1.30 2.16
2:20:00 0.00 0.00 0.47 0.61 0.74 0.87 1.02 1.18 1.95
2:25:00 0.00 0.00 0.42 0.55 0.67 0.79 0.92 1.06 1.76
2:30:00 0.00 0.00 0.38 0.50 0.60 0.71 0.83 0.96 1.58
2:35:00 0.00 0.00 0.34 0.44 0.53 0.63 0.74 0.85 1.40
2:40:00 0.00 0.00 0.30 0.39 0.47 0.56 0.65 0.75 1.23
2:45:00 0.00 0.00 0.26 0.34 0.41 0.49 0.57 0.65 1.07
2:50:00 0.00 0.00 0.22 0.29 0.35 0.42 0.49 0.56 0.90
2:55:00 0.00 0.00 0.19 0.25 0.30 0.35 0.41 0.47 0.75
3:00:00 0.00 0.00 0.16 0.21 0.25 0.29 0.33 0.37 0.59
3:05:00 0.00 0.00 0.13 0.17 0.20 0.23 0.26 0.29 0.45
3:10:00 0.00 0.00 0.10 0.14 0.17 0.18 0.20 0.22 0.34
3:15:00 0.00 0.00 0.09 0.12 0.14 0.14 0.16 0.17 0.26
3:20:00 0.00 0.00 0.08 0.10 0.12 0.12 0.13 0.14 0.21
3:25:00 0.00 0.00 0.06 0.09 0.11 0.10 0.11 0.11 0.17
3:30:00 0.00 0.00 0.06 0.07 0.09 0.08 0.09 0.09 0.13
3:35:00 0.00 0.00 0.05 0.06 0.08 0.07 0.08 0.07 0.11
3:40:00 0.00 0.00 0.04 0.05 0.06 0.06 0.06 0.06 0.09
3:45:00 0.00 0.00 0.03 0.04 0.05 0.05 0.05 0.05 0.07
3:50:00 0.00 0.00 0.03 0.04 0.04 0.04 0.04 0.04 0.06
3:55:00 0.00 0.00 0.02 0.03 0.03 0.03 0.03 0.03 0.04
4:00:00 0.00 0.00 0.02 0.02 0.03 0.02 0.03 0.03 0.04
4:05:00 0.00 0.00 0.01 0.02 0.02 0.02 0.02 0.02 0.03
4:10:00 0.00 0.00 0.01 0.01 0.02 0.01 0.02 0.01 0.02
4:15:00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01
4:20:00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01
4:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
4:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

MHFD-Detention, Version 4.05 (January 2022)

Project: Eastonville Road

Basin ID: POND B: Ultimate Conditions (INCLUDES SEGMENT 2 FLOW) [BASINS EA6 - EA10]

ZONE 3

ZONE 2
— ZONE1 - -
T
100-YR K3 - —1
VOLUME! EuRvV wacv
y I, —
/ 100-YEAR
ZONE 1 AND 2 ORIFICE
PERMANENT ORIFICES
S Example Zone Configuration (Retention Pond)
Watershed Information 6983.5

Selected BMP Type =

EDB

Watershed Area =

9.02

Watershed Length =

1,750

Watershed Length to Centroid

500

Watershed Slope

0.009

Watershed Imperviousness

67.00%

Percentage Hydrologic Soil Group A =

100.0%

Percentage Hydrologic Soil Group B =

0.0%

Percentage Hydrologic Soil Groups C/D =

0.0%

Target WQCV Drain Time =

40.0

Location for 1-hr Rainfall Depths = User Input

acres

ft

ft

ft/ft
percent
percent
percent
percent

hours

After providing required inputs above including 1-hour rainfall
depths, click 'Run CUHP' to generate runoff hydrographs using
the embedded Colorado Urban Hydrograph Procedure.

Water Quality Capture Volume (WQCV) =

0.197

Excess Urban Runoff Volume (EURV) =

0.756

2-yr Runoff Volume (P1 = 1.19in.) =

0.556

5-yr Runoff Volume (P1 = 1.5in.) =

0.728

10-yr Runoff Volume (P1 = 1.75in.) =

0.866

25-yr Runoff Volume (P1 = 2in.) =

1.043

50-yr Runoff Volume (P1 = 2.25in.) =

1.217

100-yr Runoff Volume (P1 = 2.52 in.) =

1.427

500-yr Runoff Volume (P1 = 3.68 in.) =

2.302

Approximate 2-yr Detention Volume =

0.493

Approximate 5-yr Detention Volume =

0.644

Approximate 10-yr Detention Volume =

0.775

Approximate 25-yr Detention Volume =

0.930

Approximate 50-yr Detention Volume

1.024

Approximate 100-yr Detention Volume

1.119

Define Zones and Basin Geometry

Zone 1 Volume (WQCV)

0.197

Zone 2 Volume (EURV - Zone 1) =

0.559

Zone 3 Volume (100-year - Zones 1 & 2) =

0.363

Total Detention Basin Volume =

1.119

Initial Surcharge Volume (ISV) =

user

Initial Surcharge Depth (ISD) =

user

Total Available Detention Depth (Hiota)) =

user

Depth of Trickle Channel (Hc) =

user

Slope of Trickle Channel (St¢) =

user

Slopes of Main Basin Sides (Smain) =

user

Basin Length-to-Width Ratio (Rw) =

user

Initial Surcharge Area (Arsy) =

user

Surcharge Volume Length (Lisy) =

user

Surcharge Volume Width (Wsy) =

user

Depth of Basin Floor (Hr oor) =

user

Length of Basin Floor (Lr oor) =

user

Width of Basin Floor (Wg oor) =

user

Area of Basin Floor (Afoor) =

user

Volume of Basin Floor (Ve oor) =

user

Depth of Main Basin (Hwam) =

user

Length of Main Basin (Lyam) =

user

Width of Main Basin (Wmam) =

user

Area of Main Basin (Ayamy) =

user

Volume of Main Basin (Vyam) =

user

Calculated Total Basin Volume (Vigta) =

user

Pond_B ULT, Basin

Optional User Overrides

acre-feet

acre-feet

acre-feet

1.19

acre-feet

1.50

acre-feet

1.75

acre-feet

2.00

acre-feet

2.25

acre-feet

2.52

acre-feet

3.68

acre-feet
acre-feet
acre-feet
acre-feet
acre-feet
acre-feet

acre-feet
acre-feet
acre-feet
acre-feet
ft 3

ft

ft

ft

ft/ft

H:V

N

N

e e = = = === =

=

ft 2
ft 3
acre-feet

acre-feet
acre-feet
inches
inches
inches
inches
inches
inches
inches

Depth Increment = ft
Optional Optional

Stage - Storage Stage Override Length Width Area Override Area Volume Volume

Description (ft) Stage (ft) (ft) (ft) (ft?) Area (ft %) (acre) (ft3) (ac-ft)
Top of Micropool -- 0.00 -- -- -- 10 0.000

6984 -- 0.50 -- -- -- 211 0.005 55 0.001
6985 - 1.50 -- -- -- 4,539 0.104 2,430 0.056
6986 = 2.50 - -- -- 7,443 0.171 8,421 0.193
6987 - 3.50 -- -- -- 9,104 0.209 16,695 0.383
6988 -- 4.50 - - -- 10,914 0.251 26,704 0.613
6989 -- 5.50 -- -- -- 12,910 0.296 38,616 0.886
6990 -- 6.50 -- -- -- 15,069 0.346 52,605 1.208
6991 -- 7.50 -- -- -- 17,408 0.400 68,844 1.580
6991.5 - 8.00 - - - 18,407 0.423 77,797 1.786
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

MHFD-Detention, Version 4.05 (January 2022)
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DETENTION BASIN OUTLET STRUCTURE DESIGN

Project: Eastonville Road

MHFD-Detention, Version 4.05 (January 2022)

Basin ID: POND B: Ultimate Conditions (INCLUDES SEGMENT 2 FLOW) [BASINS EA6 - EA10]

~ZONE1

ZONE 3
( ZONE 2

100-YR

VOLUM;I: EURVI WOC\TL
T

S

ZONE 1 ANDZ/

ORIFICES

\1 00-YEAR

ORIFICE

Example Zone Configuration (Retention Pond)

Zone 1 (WQCV)
Zone 2 (EURV)
Zone 3 (100-year)

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

Underdrain Orifice Invert Depth =

N/A

Underdrain Orifice Diameter =

N/A

Estimated Estimated
Stage (ft) Volume (ac-ft) Outlet Type
2.53 0.197 Orifice Plate
5.05 0.559 Circular Orifice
6.25 0.363 Weir&Pipe (Restrict)
Total (all zones) 1.119

ft (distance below the filtration media surface)

inches

Underdrain Orifice Area
Underdrain Orifice Centroid

Calculated Parameters for Underdrain

N/A

N/A

ft2
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)

Centroid of Lowest Orifice =

0.00

Depth at top of Zone using Orifice Plate =

2.53

Orifice Plate: Orifice Vertical Spacing =

N/A

Orifice Plate: Orifice Area per Row =

0.79

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

inches

sq. inches (diameter = 1 inch)

User Input: Stage and Total Area of Each Orifice Row (numbered from lowest to highest)

WQ Orifice Area per Row

Elliptical Half-Width =

Elliptical Slot Centroid
Elliptical Slot Area

Calculated Parameters for Plate

5.451E-03

N/A

N/A

N/A

ft2
feet
feet
ﬁ:Z

Row 1 (required)

Row 2 (optional)

Row 3 (optional)

Row 4 (optional)

Row 5 (optional)

Row 6 (optional)

Row 7 (optional)

Row 8 (optional)

Stage of Orifice Centroid (ft)

0.00

0.87

1.73

Orifice Area (sq. inches)

0.79

0.79

0.79

Row 9 (optional)

Row 10 (optional)

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)

Invert of Vertical Orifice =

Depth at top of Zone using Vertical Orifice =

Vertical Orifice Diameter =

Zone 2 Circular Not Selected
2.55 N/A
5.18 N/A
1.75 N/A

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

inches

Vertical Orifice Area
Vertical Orifice Centroid

Calculated Parameters for Vertical Orifice

Zone 2 Circular Not Selected
0.02 N/A
0.07 N/A

ﬁ:z
feet

User Input: Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe)

Overflow Weir Front Edge Height, Ho =

Overflow Weir Front Edge Length =

Overflow Weir Grate Slope =

Horiz. Length of Weir Sides =

Overflow Grate Type

Debris Clogging %

Zone 3 Weir Not Selected
5.20 N/A
3.00 N/A
0.00 N/A
3.00 N/A

Type C Grate N/A
50% N/A

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice)

ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H;

feet
H:V
feet

%

Depth to Invert of Outlet Pipe

Outlet Pipe Diameter

Restrictor Plate Height Above Pipe Invert =

Zone 3 Restrictor | Not Selected
0.25 N/A
18.00 N/A
3.50

User Input: Emergency Spillway (Rectangular or

Trapezoidal)

Spillway Invert Stage=

6.50

Spillway Crest Length =

15.50

Spillway End Slopes =

4.00

Freeboard above Max Water Surface =

1.00

ft (distance below basin bottom at Stage = 0 ft)

inches
inches

Overflow Weir Slope Length =
Grate Open Area / 100-yr Orifice Area =
Overflow Grate Open Area w/o Debris =

Overflow Grate Open Area w/ Debris =

Calculated Parameters for Overflow Weir

Zone 3 Weir Not Selected
5.20 N/A
3.00 N/A
25.92 N/A
6.26 N/A
3.13 N/A

feet
feet

ftZ
ftZ

Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate

Outlet Orifice Area
Outlet Orifice Centroid

Half-Central Angle of Restrictor Plate on Pipe =

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

feet
H:V
feet

Spillway Design Flow Depth=

Stage at Top of Freeboard =

Basin Area at Top of Freeboard =
Basin Volume at Top of Freeboard =

Zone 3 Restrictor | Not Selected
0.24 N/A
0.17 N/A
0.91 N/A

Calculated Parameters for Spillway

0.50

8.00

0.42

1.79

feet
feet
acres
acre-ft

ftZ
feet
radians

Routed Hydrograph Results

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).

Design Storm Return Period =

One-Hour Rainfall Depth (in) =

CUHP Runoff Volume (acre-ft) =

Inflow Hydrograph Volume (acre-ft) =

CUHP Predevelopment Peak Q (cfs) =

OPTIONAL Override Predevelopment Peak Q (cfs) =

Predevelopment Unit Peak Flow, q (cfs/acre) =

Peak Inflow Q (cfs) =

Peak Outflow Q (cfs) =

Ratio Peak Outflow to Predevelopment Q =

Structure Controlling Flow =

Max Velocity through Grate 1 (fps) =

Max Velocity through Grate 2 (fps) =

Time to Drain 97% of Inflow Volume (hours) =

Time to Drain 99% of Inflow Volume (hours) =

Maximum Ponding Depth (ft) =

Area at Maximum Ponding Depth (acres) =

Maximum Volume Stored (acre-ft) =

WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.68
0.197 0.756 0.556 0.728 0.866 1.043 1.217 1.427 2.302
N/A N/A 0.556 0.728 0.866 1.043 1.217 1.427 2.302
N/A N/A 0.0 0.1 0.1 1.0 2.0 3.3 8.8
N/A N/A
N/A N/A 0.00 0.01 0.01 0.11 0.22 0.36 0.97
N/A N/A 6.3 8.3 9.7 12.5 14.8 17.6 28.5
0.1 0.3 0.2 0.3 0.4 2.7 2.8 2.9 15.9
N/A N/A N/A 3.6 3.9 2.7 1.4 0.9 1.8
Plate Vertical Orifice 1 | Vertical Orifice 1 | Vertical Orifice 1 | Overflow Weir 1 [ Outlet Plate 1 Outlet Plate 1 QOutlet Plate 1 Spillway
N/A N/A N/A N/A 0.0 0.4 0.4 0.4 0.4
N/A N/A N/A N/A N/A N/A N/A N/A N/A
37 64 58 64 68 67 66 65 59
40 70 62 69 74 74 73 73 71
2.53 5.05 4.09 4.76 5.23 5.45 5.74 6.25 6.90
0.17 0.28 0.23 0.26 0.28 0.29 0.31 0.33 0.37
0.198 0.758 0.514 0.677 0.808 0.869 0.959 1.119 1.350

Pond_B ULT, Outlet Structure
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DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.05 (January 2022)

Pond_B ULT, Outlet Structure
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Pond_B ULT, Outlet Structure

DETENTION BASIN OUTLET STRUCTURE DESIGN

Inflow Hydrographs

Outflow Hydrograph Workbook Filename:

The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP
Time Interval TIME WQCV [cfs] | EURV [cfs] | 2 Year [cfs] | 5 Year [cfs] [ 10 Year [cfs]|25 Year [cfs]| 50 Year [cfs] [100 Year [cfs]|500 Year [cfs]
5.00 min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.08 0.01 0.46
0:15:00 0.00 0.00 0.68 1.11 1.37 0.92 1.16 1.13 2.08
0:20:00 0.00 0.00 2.48 3.26 3.84 2.43 2.84 3.03 4.80
0:25:00 0.00 0.00 5.15 6.82 8.20 5.12 5.86 6.29 10.12
0:30:00 0.00 0.00 6.32 8.25 9.69 10.45 12.41 13.96 22.97
0:35:00 0.00 0.00 6.23 8.02 9.35 12.39 14.68 17.45 28.30
0:40:00 0.00 0.00 5.87 7.44 8.65 12.48 14.78 17.61 28.51
0:45:00 0.00 0.00 5.33 6.82 7.97 11.64 13.74 16.75 27.19
0:50:00 0.00 0.00 4.87 6.32 7.32 10.87 12.80 15.54 25.32
0:55:00 0.00 0.00 4.49 5.83 6.77 9.86 11.57 14.23 23.19
1:00:00 0.00 0.00 4.13 5.35 6.25 8.98 10.50 13.12 21.43
1:05:00 0.00 0.00 3.79 4.90 5.76 8.18 9.55 12.14 19.87
1:10:00 0.00 0.00 3.40 4.52 5.34 7.30 8.50 10.66 17.36
1:15:00 0.00 0.00 3.10 4.20 5.08 6.53 7.56 9.30 15.07
1:20:00 0.00 0.00 2.88 3.91 4.79 5.87 6.79 8.12 13.12
1:25:00 0.00 0.00 2.68 3.65 4.40 5.34 6.16 7.17 11.53
1:30:00 0.00 0.00 2.51 3.42 4.04 4.80 5.54 6.36 10.17
1:35:00 0.00 0.00 2.33 3.18 3.70 4.31 4.96 5.64 8.95
1:40:00 0.00 0.00 2.16 2.86 3.38 3.85 4.42 4.97 7.82
1:45:00 0.00 0.00 1.99 2.54 3.07 3.42 3.91 4.32 6.75
1:50:00 0.00 0.00 1.83 2.24 2.78 3.01 3.43 3.73 5.77
1:55:00 0.00 0.00 1.58 2.00 2.51 2.64 2.99 3.20 4.89
2:00:00 0.00 0.00 1.39 1.81 2.26 2.33 2.63 2.74 4.14
2:05:00 0.00 0.00 1.14 1.49 1.87 1.86 2.10 2.16 3.25
2:10:00 0.00 0.00 0.93 1.22 1.53 1.49 1.67 1.70 2.55
2:15:00 0.00 0.00 0.76 0.99 1.25 1.19 1.34 1.34 2.00
2:20:00 0.00 0.00 0.61 0.80 1.02 0.95 1.07 1.05 1.56
2:25:00 0.00 0.00 0.50 0.65 0.82 0.76 0.86 0.83 1.22
2:30:00 0.00 0.00 0.40 0.52 0.66 0.61 0.68 0.65 0.94
2:35:00 0.00 0.00 0.32 0.41 0.52 0.48 0.54 0.50 0.72
2:40:00 0.00 0.00 0.25 0.32 0.40 0.37 0.42 0.39 0.56
2:45:00 0.00 0.00 0.20 0.25 0.32 0.29 0.32 0.30 0.44
2:50:00 0.00 0.00 0.16 0.20 0.25 0.23 0.26 0.24 0.35
2:55:00 0.00 0.00 0.12 0.15 0.19 0.18 0.20 0.19 0.27
3:00:00 0.00 0.00 0.09 0.11 0.14 0.14 0.15 0.14 0.21
3:05:00 0.00 0.00 0.06 0.08 0.10 0.10 0.11 0.10 0.15
3:10:00 0.00 0.00 0.04 0.05 0.07 0.07 0.07 0.07 0.10
3:15:00 0.00 0.00 0.02 0.03 0.04 0.04 0.05 0.04 0.06
3:20:00 0.00 0.00 0.01 0.02 0.02 0.02 0.02 0.02 0.03
3:25:00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01
3:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Design Procedure Form: Sand Filter (SF)

UD-BMP (Version 3.07, March 2018)

Designer: SPC
Company: HR Green

Date: August 23, 2024
Project: Eastonville Road - Segment 1 Improvements SFBD
Location: El Paso County, CO

Sheet 1 of 2

1. Basin Storage Volume

A)

B)

©)

D)

E)

F)

©)

H)

Effective Imperviousness of Tributary Area, I,
(100% if all paved and roofed areas upstream of sand filter)

Tributary Area's Imperviousness Ratio (i = 1,/100)

Water Quality Capture Volume (WQCV) Based on 12-hour Drain Time
WQCV= 0.8 * (0.91* *- 1.19 * i*+ 0.78 * i)

Contributing Watershed Area (including sand filter area)

Water Quality Capture Volume (WQCYV) Design Volume
Vwocv = WQCV / 12 * Area

For Watersheds Outside of the Denver Region, Depth of
Average Runoff Producing Storm

For Watersheds Outside of the Denver Region,
Water Quality Capture Volume (WQCV) Design Volume

User Input of Water Quality Capture Volume (WQCV) Design Volume
(Only if a different WQCV Design Volume is desired)

l,= 34.0 %

i= 0.340
WQCV = watershed inches

Area=| 171,191 |[sqft
Vwocv :__1,865 cu ft

Viwocvomen = ouft
Vwoovusen = Jouft

2. Basin Geometry

A) WQCV Depth Dwocv = ft
B) Sand Filter Side Slopes (Horizontal distance per unit vertical, z :ft /1t
4:1 or flatter preferred). Use "0" if sand filter has vertical walls.
C) Minimum Filter Area (Flat Surface Area) Avin = 728 sq ft
D) Actual Filter Area Anctual = 938 sq ft
E) Volume Provided V¢ :cu ft
Choose One

3. Filter Material

(® 18" CDOT Class B or C Filter Material
O Other (Explain):

4. Underdrain System

A) Are underdrains provided?

B) Underdrain system orifice diameter for 12 hour drain time

i) Distance From Lowest Elevation of the Storage
Volume to the Center of the Orifice

i) Volume to Drain in 12 Hours

i) Orifice Diameter, 3/8" Minimum

Choose One

® YES
OnNo

N

Vol;, = 1,865 cu ft
Do=[[1  Tin

Pond D -

Sand Filter Design - UD-BMP_v3.07, SF
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Design Procedure Form: Sand Filter (SF)

Sheet 2 of 2
Designer: SPC
Company: HR Green
Date: August 23, 2024
Project: Eastonville Road - Segment 1 Improvements SFBD
Location: El Paso County, CO

Choose One

O YES @® NO

5. Impermeable Geomembrane Liner and Geotextile Separator Fabric

A) Is an impermeable liner provided due to proximity
of structures or groundwater contamination?

6. Inlet / Outlet Works
Engery dissapation at inlet points provided via riprap/forebay, and means

A) Describe the type of energy dissipation at inlet points and means of of conveying flows in excess of the WQCV through the outlet is via the
conveying flows in excess of the WQCYV through the outlet modified type 'C' inlet outlet structure grate, and a restricted outlet pipe.
Notes:

Pond D - Sand Filter Design - UD-BMP_v3.07, SF 8/23/2024, 10:36 AM




DETENTION BASIN STAGE-STORAGE TABLE BUILDER

MHFD-Detention, Version 4.05 (January 2022)

Project: Eastonville Road
Basin ID: SFB D

ZONE 3

100-YEAR

ZONE 2
- ZONE1
e
100-YR i ]
VOLUME| EURv wacv
|
P\
ZONE 1 AND 2/

Watershed Information

ORIFICES
Example Zone Configuration (Retention Pond)

ORIFICE

Selected BMP Type = SF
Watershed Area = 3.93 acres
Watershed Length = 895 ft
Watershed Length to Centroid = 243 ft
Watershed Slope = 0.016 ft/ft
Watershed Imperviousness =[ 34.00% |percent
Percentage Hydrologic Soil Group A = 0.0% percent
Percentage Hydrologic Soil Group B = 100.0% [percent
Percentage Hydrologic Soil Groups C/D = 0.0% percent
Target WQCV Drain Time = 12.0 hours

Location for 1-hr Rainfall Depths = User Input

After providing required inputs above including 1-hour rainfall
depths, click 'Run CUHP' to generate runoff hydrographs using

the embedded Colorado Urban Hydrograph Procedure.

Water Quality Capture Volume (WQCV) = 0.043 acre-feet
Excess Urban Runoff Volume (EURV) = 0.139 acre-feet
2-yr Runoff Volume (P1 = 1.19in.) = 0.136 acre-feet
5-yr Runoff Volume (P1 = 1.5in.) = 0.212 acre-feet
10-yr Runoff Volume (P1 = 1.75in.) = 0.282 acre-feet
25-yr Runoff Volume (P1 = 2in.) = 0.385 acre-feet
50-yr Runoff Volume (P1 = 2.25in.) = 0.465 acre-feet
100-yr Runoff Volume (P1 = 2.52 in.) = 0.569 acre-feet
500-yr Runoff Volume (P1 = 3.68 in.) = 0.954 acre-feet
Approximate 2-yr Detention Volume = 0.100 acre-feet
Approximate 5-yr Detention Volume = 0.142 acre-feet
Approximate 10-yr Detention Volume = 0.202 acre-feet
Approximate 25-yr Detention Volume = 0.230 acre-feet
Approximate 50-yr Detention Volume = 0.242 acre-feet
Approximate 100-yr Detention Volume = 0.282 acre-feet
Define Zones and Basin Geometry
Zone 1 Volume (WQCV) = 0.043 acre-feet
Zone 2 Volume (EURV - Zone 1) = 0.096 acre-feet
Zone 3 Volume (100-year - Zones 1 & 2) = 0.144 acre-feet
Total Detention Basin Volume = 0.282 acre-feet
Initial Surcharge Volume (ISV) = N/A ft3
Initial Surcharge Depth (ISD) = N/A ft
Total Available Detention Depth (Hiota)) = user ft
Depth of Trickle Channel (Hyc) = N/A ft
Slope of Trickle Channel (St¢) = N/A ft/ft
Slopes of Main Basin Sides (Smain) = user H:V
Basin Length-to-Width Ratio (Rw) = user
Initial Surcharge Area (Aigy) = user ft 2
Surcharge Volume Length (Lisy) = user ft
Surcharge Volume Width (Wisy) = user ft
Depth of Basin Floor (Hr oor) = user ft
Length of Basin Floor (Lr oor) = user ft
Width of Basin Floor (Wg oor) = user ft
Area of Basin Floor (Aroor) = user ft 2
Volume of Basin Floor (Ve oor) = user ft3
Depth of Main Basin (Hvam) = user ft
Length of Main Basin (Lyamn) = user ft
Width of Main Basin (Wyam) = user ft
Area of Main Basin (Avay) = user ft 2
Volume of Main Basin (Vyam) = user ft3
Calculated Total Basin Volume (Vigta) = user acre-feet

Pond_D, Basin

6966

Optional User Overrides

1.19

1.50

1.75

2.00

2.25

2.52

3.68

acre-feet
acre-feet
inches
inches
inches
inches
inches
inches
inches

Depth Increment = ft
Optional Optional
Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (ft) (ft) (ft?) Area (ft %) (acre) (ft3) (ac-ft)
Media Surface -- 0.00 -- -- -- 938 0.022
6966.5 - 0.50 -- -- -- 6,972 0.160 1,977 0.045
- 1.50 - - -- 8,300 0.191 9,613 0.221
- 2.50 - -- -- 9,923 0.228 18,725 0.430
- 3.50 - - -- 9,589 0.220 28,481 0.654
6,970.50 -- 4.50 -- -- -- 11,455 0.263 39,003 0.895

8/23/2024, 10:42 AM



DETENTION BASIN STAGE-STORAGE TABLE BUILDER

MHFD-Detention, Version 4.05 (January 2022)
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DETENTION BASIN OUTLET STRUCTURE DESIGN

Project: Eastonville Road

MHFD-Detention, Version 4.05 (January 2022)

Basin ID: SFBD

~ZONE1

ZONE 3
( ZONE 2

100-YR

VOLUM;I: EURVI WOC\TL
T

S

ZONE 1 ANDZ/

ORIFICES

\1 00-YEAR

ORIFICE

Example Zone Configuration (Retention Pond)

Zone 1 (WQCV)
Zone 2 (EURV)
Zone 3 (100-year)

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

Underdrain Orifice Invert Depth =

2.25

Underdrain Orifice Diameter =

0.94

Estimated Estimated
Stage (ft) Volume (ac-ft) Outlet Type
0.49 0.043 Filtration Media
1.06 0.096 Circular Orifice
1.82 0.144 Weir&Pipe (Restrict)
Total (all zones) 0.282

ft (distance below the filtration media surface)

inches

Underdrain Orifice Area
Underdrain Orifice Centroid

Calculated Parameters for Underdrain

0.0

0.04

ft2
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)

Centroid of Lowest Orifice =

N/A

Depth at top of Zone using Orifice Plate =

N/A

Orifice Plate: Orifice Vertical Spacing =

N/A

Orifice Plate: Orifice Area per Row =

N/A

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

inches
sq. inches

User Input: Stage and Total Area of Each Orifice Row (numbered from lowest to highest)

WQ Orifice Area per Row

Elliptical Half-Width =

Elliptical Slot Centroid
Elliptical Slot Area

Calculated Parameters for Plate

N/A

N/A

N/A

N/A

ft2
feet
feet
ﬁ:Z

Row 1 (optional)

Row 2 (optional)

Row 3 (optional)

Row 4 (optional)

Row 5 (optional)

Row 6 (optional)

Row 7 (optional)

Row 8 (optional)

Stage of Orifice Centroid (ft)

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Orifice Area (sq. inches)

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Row 9 (optional)

Row 10 (optional)

Row 11 (optional)

Row 12 (optional)

Row 13 (optional)

Row 14 (optional)

Row 15 (optional)

Row 16 (optional)

Stage of Orifice Centroid (ft) N/A N/A N/A N/A N/A N/A N/A N/A
Orifice Area (sq. inches) N/A N/A N/A N/A N/A N/A N/A N/A
User Input: Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Zone 2 Circular Not Selected Zone 2 Circular Not Selected
Invert of Vertical Orifice = 0.50 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 0.00 N/A ft?
Depth at top of Zone using Vertical Orifice = 0.92 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = 0.02 N/A feet
Vertical Orifice Diameter = 0.38 N/A inches

User Input: Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe)

Overflow Weir Front Edge Height, Ho =

Overflow Weir Front Edge Length =

Overflow Weir Grate Slope =

Horiz. Length of Weir Sides =

Overflow Grate Type

Debris Clogging %

Zone 3 Weir Not Selected
1.25 N/A
3.00 N/A
0.00 N/A
3.00 N/A

Type C Grate N/A
50% N/A

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice)

ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H;

feet
H:V
feet

%

Depth to Invert of Outlet Pipe

Outlet Pipe Diameter

Restrictor Plate Height Above Pipe Invert =

Zone 3 Restrictor | Not Selected
2.50 N/A
18.00 N/A
5.75

User Input: Emergency Spillway (Rectangular or

Trapezoidal)

Spillway Invert Stage=

3.00

Spillway Crest Length =

4.00

Spillway End Slopes =

4.00

Freeboard above Max Water Surface =

1.00

ft (distance below basin bottom at Stage = 0 ft)

inches
inches

Overflow Weir Slope Length =
Grate Open Area / 100-yr Orifice Area =
Overflow Grate Open Area w/o Debris =

Overflow Grate Open Area w/ Debris =

Calculated Parameters for Overflow Weir

Zone 3 Weir Not Selected
1.25 N/A
3.00 N/A
12.88 N/A
6.26 N/A
3.13 N/A

feet
feet

ftZ
ftZ

Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate

Outlet Orifice Area
Outlet Orifice Centroid

Half-Central Angle of Restrictor Plate on Pipe =

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

feet
H:V
feet

Spillway Design Flow Depth=

Stage at Top of Freeboard =

Basin Area at Top of Freeboard =
Basin Volume at Top of Freeboard =

Zone 3 Restrictor | Not Selected
0.49 N/A
0.28 N/A
1.20 N/A

Calculated Parameters for Spillway

0.50

4.50

0.26

0.90

feet
feet
acres
acre-ft

ftZ
feet
radians

Routed Hydrograph Results

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).

Design Storm Return Period =

One-Hour Rainfall Depth (in) =

CUHP Runoff Volume (acre-ft) =

Inflow Hydrograph Volume (acre-ft) =

CUHP Predevelopment Peak Q (cfs) =

OPTIONAL Override Predevelopment Peak Q (cfs) =

Predevelopment Unit Peak Flow, q (cfs/acre) =

Peak Inflow Q (cfs) =

Peak Outflow Q (cfs) =

Ratio Peak Outflow to Predevelopment Q =

Structure Controlling Flow =

Max Velocity through Grate 1 (fps) =

Max Velocity through Grate 2 (fps) =

Time to Drain 97% of Inflow Volume (hours) =

Time to Drain 99% of Inflow Volume (hours) =

Maximum Ponding Depth (ft) =

Area at Maximum Ponding Depth (acres) =

Maximum Volume Stored (acre-ft) =

WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.68
0.043 0.139 0.136 0.212 0.282 0.385 0.465 0.569 0.954
N/A N/A 0.136 0.212 0.282 0.385 0.465 0.569 0.954
N/A N/A 0.4 1.1 1.6 2.9 3.6 4.6 8.1
N/A N/A
N/A N/A 0.10 0.27 0.41 0.73 0.92 1.18 2.07
N/A N/A 1.6 2.6 3.3 4.9 5.9 7.1 11.6
0.0 0.0 0.0 0.4 1.2 2.6 3.6 4.6 5.1
N/A N/A N/A 0.4 0.7 0.9 1.0 1.0 0.6
Filtration Media | Vertical Orifice 1 | Vertical Orifice 1 | Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 Outlet Plate 1 |Outlet Plate 1
N/A N/A N/A 0.1 0.2 0.4 0.6 0.7 0.8
N/A N/A N/A N/A N/A N/A N/A N/A N/A
14 41 40 53 53 51 51 50 46
14 42 41 55 54 54 54 54 52
0.49 1.06 0.98 1.32 1.40 1.51 1.57 1.68 2.60
0.16 0.18 0.17 0.18 0.19 0.19 0.19 0.20 0.23
0.044 0.140 0.126 0.185 0.200 0.221 0.234 0.256 0.453

Pond_D, Outlet Structure
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Pond_D, Outlet Structure

DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.05 (January 2022)
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Pond_D, Outlet Structure

DETENTION BASIN OUTLET STRUCTURE DESIGN

Inflow Hydrographs

Outflow Hydrograph Workbook Filename:

The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP
Time Interval TIME WQCV [cfs] | EURV [cfs] | 2 Year [cfs] | 5 Year [cfs] [ 10 Year [cfs]|25 Year [cfs]| 50 Year [cfs] [100 Year [cfs]|500 Year [cfs]
5.00 min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.07
0:15:00 0.00 0.00 0.10 0.16 0.20 0.14 0.17 0.17 0.31
0:20:00 0.00 0.00 0.36 0.54 0.70 0.36 0.42 0.46 0.95
0:25:00 0.00 0.00 1.06 1.77 2.47 1.06 1.27 1.47 3.46
0:30:00 0.00 0.00 1.59 2.58 3.34 3.65 4.47 5.16 8.94
0:35:00 0.00 0.00 1.65 2.61 3.34 4.66 5.62 6.80 11.29
0:40:00 0.00 0.00 1.57 2.44 3.12 4.91 5.88 7.08 11.61
0:45:00 0.00 0.00 1.42 2.22 2.89 4.67 5.59 6.91 11.29
0:50:00 0.00 0.00 1.28 2.03 2.61 4.45 5.32 6.55 10.70
0:55:00 0.00 0.00 1.17 1.85 2.40 4.02 4.82 6.06 9.94
1:00:00 0.00 0.00 1.08 1.69 2.23 3.67 4.41 5.68 9.33
1:05:00 0.00 0.00 1.00 1.55 2.05 3.36 4.06 5.35 8.79
1:10:00 0.00 0.00 0.89 1.40 1.88 2.99 3.61 4.70 7.77
1:15:00 0.00 0.00 0.78 1.25 1.73 2.62 3.17 4,07 6.79
1:20:00 0.00 0.00 0.70 1.12 1.57 2.25 2.72 3.44 5.79
1:25:00 0.00 0.00 0.64 1.03 1.42 1.99 2.41 2.98 5.03
1:30:00 0.00 0.00 0.59 0.95 1.29 1.76 2.13 2.62 4.42
1:35:00 0.00 0.00 0.55 0.88 1.17 1.56 1.90 2.31 3.89
1:40:00 0.00 0.00 0.51 0.79 1.06 1.39 1.68 2.03 3.40
1:45:00 0.00 0.00 0.47 0.70 0.95 1.23 1.48 1.77 2.96
1:50:00 0.00 0.00 0.43 0.62 0.85 1.07 1.30 1.52 2.54
1:55:00 0.00 0.00 0.37 0.54 0.75 0.92 1.11 1.29 2.15
2:00:00 0.00 0.00 0.32 0.46 0.63 0.78 0.94 1.08 1.79
2:05:00 0.00 0.00 0.25 0.36 0.49 0.60 0.73 0.83 1.35
2:10:00 0.00 0.00 0.19 0.27 0.38 0.44 0.53 0.59 0.99
2:15:00 0.00 0.00 0.15 0.21 0.30 0.32 0.39 0.44 0.74
2:20:00 0.00 0.00 0.12 0.17 0.25 0.25 0.30 0.33 0.57
2:25:00 0.00 0.00 0.10 0.14 0.20 0.19 0.23 0.24 0.43
2:30:00 0.00 0.00 0.08 0.12 0.17 0.15 0.18 0.18 0.32
2:35:00 0.00 0.00 0.07 0.09 0.13 0.11 0.14 0.14 0.24
2:40:00 0.00 0.00 0.05 0.08 0.11 0.09 0.11 0.10 0.18
2:45:00 0.00 0.00 0.04 0.06 0.08 0.07 0.08 0.07 0.13
2:50:00 0.00 0.00 0.03 0.05 0.06 0.05 0.06 0.06 0.10
2:55:00 0.00 0.00 0.03 0.04 0.05 0.04 0.05 0.04 0.08
3:00:00 0.00 0.00 0.02 0.03 0.04 0.03 0.04 0.04 0.06
3:05:00 0.00 0.00 0.02 0.02 0.03 0.03 0.03 0.03 0.05
3:10:00 0.00 0.00 0.01 0.02 0.02 0.02 0.02 0.02 0.04
3:15:00 0.00 0.00 0.01 0.01 0.02 0.01 0.02 0.02 0.03
3:20:00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.02
3:25:00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01
3:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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CERTIFICATIONS

Design Engineer’s Statement:

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

this drainage report and plan.

G’Q—.\- ,-_—:_rs-p(*e’—-\- W February 18, 2014
Genevieve Tchang Frost, Vice Pr@dcm Date
GTL Development, [nc.
P.O. Box 80036
San Dicgo, CA 92138

El Paso County:

Filed in accordance with the requirements of the Drainage Criteria Manuoal, Volumes 1 & 2,
El "aso County Enginecring Criteria Manual and Tand Development Code as amended.

“Andre P. Brackin, P.E., Datc
County Engineer / ECM Administrator
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EXECUTIVE SUMMARY

The purpose of the following Final Drainage Report (FDR) is to present proposed drainage
patterns for the Meridian Ranch Filing 11 A area after construction activities.

Runoff quantities and proposed facilities have been calculated using the current City of
Colorado Springs/El Paso County Drainage Criteria Manual (DCM).

The Meridian Ranch Filing 1A Final Plat encompasses 106+ acres of proposed residential
development and is located in Sections 20 and 29, Township |2 South, Range 64 West of the
6" Principal Meridian. It is approximately 12 miles northeast of the city of Colorado
Springs, 2.5 miles north of the unincorporated town of Falcon, and immediately north of the
Woodmen Hills development.

The Meridian Ranch Filing 1 1A Final Drainage Report is being submitted to the county as
part of the final plat submittal. The Board of County Commissioners placed a condition of
approval for the overall Meridian Ranch Sketch Plan to not release greater than 80 percent of
the historic flow rate across Eastonville Road along the casterly boundary of the overall
project site. This report shows that the development of the project meets the requirements set
forth by the Board of Commissioners.

Meridian Ranch Filing 11A is currently within the Gieck Ranch Drainage Basin which has
been studied as part of the respective Drainage Basin Studies and is currently waiting for
some minor revisions prior to final approval from the El Paso County. The condition set by
the Board of Commissioners is more stringent than those anticipated in the DBPS. However,
the project developer has agreed to be in substantial conformance with the appropriate “to-be
approved™ DBPS.

Based on the aforementioned design parameters the proposed grading will not adversely
affect downstream properties.
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INTRODUCTION

Purpaose
The purpose of the following Final Drainage Report (FDR) is to present final drainage
patterns after the construction Meridian Ranch Filing 11 A based on calculated final build-out
design flows.
Scope
The scope of this report includes:

= Location and description of the proposed drainage facilities.

» Calculations for design peak flows within the proposed project area.

= Discussion and analysis of existing and proposed drainage characteristics.

Runoff quantities and proposed facilities have been calculated using the current City of
Colorado Springs/El Paso County Drainage Criteria Manual (DCM}).

EXISTING CONDITIONS

General Location

The Meridian Ranch Filing 1lA encompasses 106+ acres of proposed residential
development and is located in Sections 20 and 29, Township 12 South, Range 64 West of the
6" Principal Meridian. It is approximately 12 miles northeast of the city of Colorado
Springs, 2.5 miles north of the unincorporated town of Falcon, and immediately north of the
Woodmen Hills development. Please see Figure 1: Meridian Ranch Filing [ 1A Vicinity
Map.

Land Use

Historically, ranching dominated the area surrounding Meridian Ranch; however, currently
urbanization has occurred in the general vicinity. Most notably, urbanization is occurring to
the north with Latigo Trails, to the south in the Woodmen Hills Subdivision, to the east in
Four Way Ranch, to the west in the Falcon Hills subdivision, and to the northwest in the
Paint Brush Hills subdivision.
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Figure 1: Vicinity Map
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Topography and Floodplains

The topography of the site is typical of a high desert, short prairie grass with relatively flat
slopes generally ranging from 2% to 4%. The Gieck and Haegler Basins drain generally
from the northwest to southeast. The basin is tributary to the Black Squirrel Creek.

The Flood Insurance Rate Maps (FIRM No. 08041C0575-F dated 3/17/99) indicates that
there are portions of the Meridian Ranch Filing 11A within or near a designated flood plain.
The floodplain will be removed as a result of the construction of the improvements
associated with this project. A Conditional Letter of Map Revision (CLoMR) was approved
in October 2006 and will be finalized upon completion of the improvements through a final
Letter of Map Revision (LoMR). CLoMR file number 05-08-0050R. Upon completion of the
improvements there will be no portions of this project site is near a designated flood plain.
Please see Figure 2: Meridian Ranch Filing |1A Federal Emergency Management Agency
{(FEMA} Floodplain Map.

Geology

The National Resources Conservation Service (NRCS) soil survey records indicate that the
service area is predominately covered by soils classified in the Stapleton series which is
categorized in the Hydrological Group B. There is also an area of Pring soils found, which is
also categorized in the Hydrological Group B.

The Stapleton (83) sandy loam is a deep, non-calcareous, well-drained soil formed in
alluvium derived from arkosic bedrock on uplands. Permeability of this soil is rapid.
Available water capacity is moderate, surface runoff is slow, and the hazard of erosion and
soil blowing is moderate.

This soil is suited to habitat for open land and rangeland wildlife. The main limitation of this
soil for urban development is frost-action potential.

Typically, these soils are well-drained, gravelly sandy loams that form on alluvial terraces
and fans and exhibit high permeability and low available water capacity with depth to
bedrock greater than 6 feet.

The Columbine (19) gravelly sandy loam is a deep, well-drained to excessively drained soil
formed in coarse textured material on alluvial terraces, fans and flood plains. Permeability of
this soil is very rapid. Available water capacity is low to moderate, surface runoff is slow,
and the hazard of erosion is slight to moderate.

This soil is used mainly for grazing livestock, for wildlife habitat and for home sites. The
main limitation of this soil for urban development is a hazard of flooding in some areas.

Note: (#) indicates Soil Conservation Survey soil classification number. See Figure 3.
Meridian Ranch — Soils Map.
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Climate

Mild summers and winter, light precipitation; high evaporation and moderately high wind
velocities characterize the climate of the study area. The average annual monthly
temperature is 48.4 F with an average monthly low of 30.3 F in the winter and an average
monthly high of 68.1 F in the summer. Two years in ten will have maximum temperature
higher than 98 F and a minimum temperature lower than —16 F. Precipitation averages
15.73%es annually, with 80% of this occurring during the months of April through
September. The average annual Class A pan evaporation is 45”es. (Soil Survey of El Paso
County Area, Colorado).

Natural Hazards Analysis

Natural hazards analysis indicates that no unusual surface or subsurface hazards are located
near the vicinity, However, because the soils are cohesionless, sloughing of steep banks
during drilling and/or excavation could occur. By citing improvements in a manner that
provides and opportunity to lay the banks of excavations back at a 1:1 slope during
construction, the problems associated with sloughing soils can be minimized.

DRAINAGE BASINS AND SUB-BASINS

Gieck Basin

The project site is located within the Gieck Ranch Drainage Basin and accepts flow from off-
site areas to the north within Meridian Ranch.

Three different scenarios were analyzed for the drainage condition for the Meridian Ranch
Filing 11A development. The first scenario analyzes the historic conditions, this condition
has all of the area tributary to the project site in the pre-development state.

The second scenario, the developed conditions scenario, has existing conditions surrounding
the site with the addition of project site in its developed condition. This condition was
analyzed to ensure that developed drainage condition at Eastonville Road is similar to the
historic conditton after completion of the project.

The final scenario, the future conditions scenario, has the entire Meridian Ranch developed.
This condition was analyzed to ensure that proposed detention pond is properly designed for
the future developed drainage conditions within Meridian Ranch as dictated by the Board of
County Commissioners.

DRAINAGE DESIGN CRITERIA

SCS Hydrograph Procedure

The Soil Conservation Service (SCS) Hydrograph (HEC-HMS) procedure was used to
determine design parameters for the major drainage facilities within the project. Onsite basin
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areas were calculated using aerial topography of the site and approved final design data.
Times of concentration were estimated using the SCS procedures described in the DCM.
Based upon the hydrologic soil type, the natural conditions found in the basins and the runoff
curve numbers (CN) chart from Table 5-4 and Table 5-5 of the DCM for Antecedent
Moisture Condition 11 (AMC 11), the following CN values were used for the given conditions.

Table 1: SCS Runoff Curve Numbers

Condition CN
Residential Lots (2.5 acre) 66
Residential Lots (1 acre) 68
Residential Lots (1/2 acre) 70
Residential Lots (1/3 acre) 72
Residential Lots (1/4 acre) 75
Residential Lots (1/5 acre) 78
Residential Lots (1/6 acre) 80
School 80
Parks/Open Space 62
Light Industrial 92
Commercial 90
Roadways 98
Golf Course 62
Undeveloped 61
Graded 67

*Curve Numbers were interpolated and based on amount of impervious area per lot.

The 100-year, 24 hour storm precipitation selected from the NOAA is isopluvial map in
Figure 5-4¢ from the DCM was 4.4”. The 5-year, 24 hour storm precipitation selected from
the rainfall depth-duration relationship chart in Figure 5-6 from the DCM was 2.6". These
numbers along with SCS information were used as input to the U.S. Army Corp of Engineers
HEC-HMS computer model to determine design runoffs.

Rational Method Hydrologic Criteria

The Rational Method was used to estimate stormwater runoff at Design Points with total
tributary areas of less than 100 total acres, specifically those located within the developed
area of Meridian Ranch Filing |IA. The Rational method is used to analyze the storm
drainage system design within the project. The Rational Method Coefficients, “C-values™,
were selected from the rainfall depth-duration relationship chart in Figure 5-6 from the DCM
requirements and the intensities for each basin are calculated from Figure 5-1 of the DCM
based upon the basin time of concentration.

Pond D Detention Storage Criteria
Detention Pond D, constructed with Meridian Ranch Filing 3 is impacted by the

improvements associated with Meridian Ranch Filing 11A. The permanent outfall control
structure and drain pipe will be constructed with this most recent filing in Meridian Ranch.

s:\civitproj\meridian ranch filing | l\admintreponsidrainage\fdrireportyidr - filing 11.doe




As a part of the analysis, the pond was modeled using the as-built contours and recalculation
of the WQCV stand pipe. The Pond D Stage Storage Table and WQCV calculation can be
found in Appendix E - Detention Pond Information.

Two models were calculated for Pond D, the interim and future final, to determine the
storage volume and maximum storage elevation with the pond for the 5-year storm event and
the 100-year event. The current future maximum storage volume is determined to be 21.1 ac-
ft at an elevation of 7056.4 ft. This elevation leaves sufficient freeboard below the emergency
overflow spillway; the maximum volume of Pond D to the spillway is 32.0 ac-ft providing 50
percent additional capacity at final build out. Another model was created using current
condition plus the Filing | |A downstream of Pond D. This model was used to help design
the second pond constructed with this filing. This interim model used the as-build
topographic survey information for Pond D and the upstream area tributary to the pond was
modeled under its current existing state. This model yielded a maximum storage volume of
16.3 ac-ft with a maximum surface elevation of 7055.7 feet, leaving ample space for future
upstream development.

A WQCYV analysis was also performed on account of the changed conditions shown by the
as-built survey of the pond after its construction. The analysis showed that a different water
quality stand pipe could be installed with the construction of the permanent concrete outfall
structure. These calculations can be found in the appendix and have been incorporated into
the construction plans.

The storm drain outfall system including the permanent concrete outfall structure and the
storm drain pipe from Pond D to Lambert Drive will be constructed ahead of the
improvements for Meridian Ranch Filing 11A. This construction is necessary to complete the
systemn associated with a CLOMR on file with FEMA so that the process can move forward
to complete LOMR and remove the floodplain from the maps in this area. The design and
construction of the Pond D outfall system is based on the calculations and analysis found in
this report.

Table 2: Pond D Summary Data

FOND D

PEAK TOTAL TOTAL PEAK PEAK
PEAKINFLOW[ oiurriow | INFLow | ouTrLow | STORAGE | ELEVATION
CFs CFS ACFT AC-FT ACHT T
TNTERIM CONDITIONS - FILING T1A
T00-YEAR STORM 363 54 345 296 6.3 70557
5.YEAR STORM 55 5 1.2 8.0 6.0 70535
FUTURE CONDITIONS

100.-YEAR STORM 295 105 5.7 203 211 7056.4
5YEAR STORM 153 150 163 12.8 5.4 7054.1

Pond E Detention Storage Criteriu

Detention Pond E is located south of Londonderry and west of Eastonville, southeast of the
project site and will be owned and maintained by the Meridian Service Metropolitan District
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(MSMD). A maintenance agreement between the Meridian Service Metropolitan District
and E| Paso County will be executed and recorded as a part of the Meridian Ranch Filing
I LA Final Plat process.

The SCS calculation method was used to determine inflow and outflow from the detention
pond to ensure that the additional runoff does not overcharge the pond and the discharges do
not adversely impact drainage patterns downstream of Eastonville Road. Storm drainage
runoff will enter the pond from the project site via an existing pipe network and overland
through existing drainage swales. The ultimate future build-out design of the pond was
analyzed to insure that additional grading and sizing of the pond would be unnecessary after
development of Meridian Ranch Filing 11A other areas tributary to the detention pond. This
SCS calculation can be found in the appendix.

The pond is designed to accommodate the final inflow from Meridian Ranch Filing 1 1A as
well as the ultimate build out of all the tributary areas. Concrete control structures have been
preliminarily designed to reduce the developed flows to at or below the historic peak flow
rates and will be installed at a later date. Temporary CMP control structures that were
installed with the grading operation will continue to be used in the interim to reduce the flow
rates that will cross Eastonville Road at Design Points HO8 and H09. The control structures
will be analyzed with each development that is tributary to the pond.

The temporary control structure at DP HO8 consists of a 12 CMP water quality control riser
with a trash grate having a top elevation of 6968.00. The water quality control riser will be
connected to a 54”7 CMP control riser with a 12 CMP pipe at 1%. The temporary control
structure will consist of a 54 CMP with a top elevation of 6970.95 in order to accept storm
flows from larger events. The pipe is to be equipped with a welded trash rack. The riser also
has a 1.5°x 8" slot opening (elev. = 6969.45) is proposed along the front of the control
structure to pass lower flows.

Table 3: Pond E Summary Data

FOND E
PEAK TOTAL TOTAL PEAK PEAK
PEAKINFLOWI ourriow | inFow | outriow | storace | ELEvaTiON
CFS CFS ACET ACFT ACFT FT
TNTERIWM CONDITIONS ~FTLING T7A
Design Point HO8
100-YEAR STORM 333 72 70.9 %5.2 76 59712
5-YEAR STORM 66 12 0.6 18.4 6.2 5969.7
Design Point H09
100-YEAR STORM 333 7 709 652 176 59712
5-YEAR STORM 66 63 206 18.4 6.2 6969.7
FUTURE CONDITIONS
Design Point HO8
T00.YEAR S5TORM 707 155 107 3 91.9 335 59726
5-YEAR STORM 233 158 38.2 574 17.5 6971.2
Design Point HO9
100.YEAR STORM 707 52 1073 519 55 59726
5-YEAR STORM 233 87 38.2 7.4 17.5 6971.2
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The temporary control structure at DP H09 consists of a 12 CMP water quality control riser
with a trash grate having a top elevation of 6968.00. The water quality control riser will be
connected to a 54" CMP control riser with a 12" CMP pipe at 1%. The temporary control
structure will consist of a 54” CMP with a top elevation of 6970.95 in order to accept storm
flows from larger events. The pipe is to be equipped with a welded trash rack. The riser also
has a 1.2’x 5" slot opening (elev. = 6969.75) is proposed along the front of the control
structure to pass lower flows.

An analysis of the SCS calculations show that with the control structures in place for the
developed flows, the flow rates are reduced sufficiently to reduce the peak rates below the
target of 80-percent of historic at Eastonville Road during the post grading condition.

Table 4: Eastonville Road at DP HO8 and H09

EASTONVILLE FLOW RATES
HISTORIC [ FILING 11A] perceny | FUTURE [ oeooo
PEAK PEAK PEAK
EVENT OF OF
FLOW FLOW I uistoric| FEOW | hisToric
(CFS) (CFS) (CFS)
08
T00VEAR| 232 72 32% 155 57%
5 YEAR 22 12 55% 158 2%
1109
T00YEAR| &7 &7 7% 62 1%
5.YEAR 11 5.3 57% 8.7 79%

A water quality capture volume (WQCV) was added to the required storage volume for the
final build out condition. The purpose of the WQCYV is to allow particulates to settle out and
accumulate over time to improve water quality and to maintain full volume for detention
during the life of the facility for a major storm event. 332 acres are tributary to the detention
pond during the developed condition resulting in a required WQCV of 1.6 ac-ft.

The WQCYV of 1.6 ac-fi. was added to the detention of the minor storm and half (0.8 ac-ft.)
was added to the detention volume of the major storm. This was accomplished with respect
to the HEC-HMS computer run by providing a starting detention volume of 1.6 f. for the 5-
year storm and 0.8 ft. for the 100-year storm. The resulting storage elevations remain well
below the emergency spillway elevation. See Appendix B for more information.

The WQCV was calculated by using the equations found in Volume 2. of the Drainage
Criteria Manual (DCM). The release rate from the WQCV is generally very small, which
helps minimize downstream impacts. Detaining the WQCV also serves to cleanse the “first
flush™ of runoff from the higher initial concentration of sediment and pollutants by allowing
for settlement to occur. This greatly improves the quality of runoff, leaving the facility and
reduces the potential for erosion. The positive impact on water quality is expected to be
significant, particularly during the construction phase of the development.
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DRAINAGE FACILITY DESIGN

General Concept

The developed portions of the project site are located within the Gieck Drainage Basin.
Storm water runoff will be conveyed across the site existing and proposed swales. The
proposed project is within the Gieck Basin which has been studied as part of the Gieck Ranch
Drainage Basin Study and is currently waiting for final approval from the El Paso County.
The condition set by the Board of County Commissioners is more stringent than those
anticipated in the DBPS. However, the project developer has agreed to be in substantial
conformance with the appropriate “to-be approved” DBPS or the Board of County
Commissioners condition, whichever is more stringent.

The facilities have been adequately sized such that the interim developed flows and final
flows for the 100-year storm event from Filing | |A will be detained and released at or below
the historic flow rate for the 100-year storm event. The Meridian Ranch MDDP has
established that the discharge rates across Eastonville Road will be at or below 80% of the
historic flow for the 100-year storm event upon full development of entire project.

Figure 4: Meridian Ranch SCS Calculations — Historic Conditions Map shows the drainage
patterns of the site prior to development. Figure 5: Meridian Ranch Filing 11A SCS
Calculations — Developed Conditions outlines the existing and build-out general drainage
patterns for Filing No. 1. Figure 6: Meridian Ranch Filing 1A SCS Calculations — Future
Conditions shows Meridian Ranch at full build-out and indicates the anticipated general
drainage patterns for the areas tributary to Pond E.

The purpose of this report is to show that the development of Meridian Ranch Filing [ 1A
will not adversely impact the existing drainage facilities adjacent and downstream of the
development. Further evaluation will be necessary at each stage of future development within
the Meridian Ranch and the anticipated build-out is reached.

SCS Cualculation Method

Gicck Ranch Drainage Basin

The Meridian Ranch Filing 1A site is within the Gieck Drainage Basin. The project will
affect the existing drainage characteristics of the basin and is be mitigated by a detention
facility that is located southeasterly of the intersection of Eastonville.

Of the key design points identified along Eastonville Road, as described in the Meridian
Ranch MDDP, HO8 and H09 are affected by Meridian Ranch Filing 11A. Historically, the
[00-yr storm flow at HO8 is 232 cfs and at HO9 is 87 cfs; the interim flow at HO8 after being
detained at Pond E for the [00-yr storm flow is 74 cfs at HO8 and 69 ¢fs at H09,
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The construction of Pond E will result in a net decrease of peak flow rates at Eastonville
Road (DP-H08) from 232 cfs to 74 cfs, a 68 percent decrease for the 100-yr storm for the
interim conditions. The peak flow rate at DP-09 at Eastonville Road after the construction of
Pond E will decrease from 87 cfs to 67 cfs a 23 percent decrease. Based on these net
decreases in flow rates it is concluded that the grading of Meridian Ranch Filing 11A will
have no adverse impact to the downstream facilities of the Gieck Ranch Drainage Basin in
the intertm.

As development continues to the upstream tributary areas in Meridian Ranch to Pond E, the
model will be re-analyzed at the final plat process for each subdivision and the increased
flow will be mitigated by the proposed detention pond. The current estimated detained
outflow at HO8 will be 155 cfs for the 100-year storm event and 62 cfs at H09. These
calculations can be found in the appendix.

Historic Condition - SCS Calculation Method

Following is a tabulation of the surface drainage characteristics under Existing Conditions
using the SCS calculation method. Please refer to Figure 4 - Meridian Ranch SCS
Calculations - Historic Basin Map.

Table 5: Historic Drainage Basins — SCS

HISTORIC
DRAINAGE | DISCHARGE TOTAL DISCHARGE TOTAL
HYDROLOGIC AREA PEAK VOLUME PEAK VOLUME
ELEMENT (SQ. ML) Qg0 (CFS) |Qygo (AC. FT.)| Qs (CFS} |Qs(AC.FT.)
HGO7 0.0984 41 53 5 1.2
HG07-G11 0.0984 41 3.3 5 1.2
HGO8 0.1328 77 7.2 10 1.6
G11 0.2312 104 12.5 12 2.8
G11-G12 0.2312 104 12.4 11 2.7
HGO9 0.1781 82 9.7 10 2.1
G12 0.4093 185 221 20] 4.9
G12-H08 0.40893 183 21.8 20 4.8
HG10 0.1375 49 7.4 6 1.6
HO3 0.5468 232 29.2 22 6.4
HG11 0.2047 87 11.1 11 2.4
HO9 0.2047 87 11.1 11 2.4
HG15 0.2563 80 13.9 11 3.0
H13 0.2563 80 13.9 11 3.0
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Developed Condition - SCS Calculation Method

Following is a tabulation of the surface drainage characteristics for the post developed
conditions of Filing Il A using the SCS calculation method. Please refer to Figure 5 -
Meridian Ranch SCS Calculations — Developed Basins Map

Table 6: Developed Condition Basins-SCS

FILING T1A
DRAINAGE|DISCHARGE| TOTAL |DISCHARGE| TOTAL
HYDRE)“LC’N?'C AREA PEAK VOLUME PEAK | VOLUME
ELEME (SQ. ML) | Q00 (CFS) |Quo(AC.FT)| Qs (CFS) | Qs (AC. FT)
HGOB 01375 107 105 24 X
FGO8-PONDD | 01375 107 105 24 3.1
FG13 0.1188 80 85 16 2.4
FG11 0.0608 85 72 30 58
FGO9 0.0500 51 41 13 13
GO5 0.1108 134 T14 7 4.1
G05.POND D 0.1108 134 14 42 4
FG12 0.0328 55 4] 27 17
POND D 0.3999 84 296 8 8.0
POND D-G17 0.3999 b4 296 8 8.0
HG15 0.1344 58 75 8 17
FG15a 0.0156 20 14 6 0.4
G17 05499 91 384 X 101
G17-G18 0.5499 91 38.4 11 10 1
FG16 00773 97 8.0 31 2.9
G18 06272 161 264 41 13.0
G18-POND E 06272 161 264 41 13.0
FG31 0.0922 123 116 45 47
HG30 0.0766 49 4.2 5 0.9
HG30-POND HS | 0.0766 48 4.1 6 09
POND HS 0.1688 126 158 27 56
HG18 0.1484 67 87 10 2 1
POND E 0.9444 141 55.2 18 18.4
FG33 0.0109 13 1.0 4 0.3
[Fos 74 12
Hos 0.9553 4 66.2 2 187
* FROM QUTLET STAGE-STORAGE CALCULATION
| | | | |

A comparison of the peak flow rates at Eastonville Road for the design storms may be found
in Table 5 — Eastonville Road at DP G6 (above). As a result of the grading of the Meridian
Ranch Filing 11A area, the calculations do show that the project does not adversely affect the
existing drainage facilities.
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Future Condition - SCS Calculation Method

Following is a tabulation of the surface drainage characteristics for the future developed
conditions using the SCS calculation method. Please refer to Figure 6 - Meridian Ranch SCS
Calculations — Future Basins Map

Table 7: Future Drainage Basins-SCS

FUTURE
DRAINAGE|DISCHARGE| TOTAL  [DISCHARGE| TOTAL
HYE?_E?AII_ECI)\I?lC AREA PEAK VOLUME PEAK VOLUME
(5Q. ML) | Qi (CFS) |Qie (AC. FT)| Qs(CFS) |Qs(AC.FT)
FGO8 0.1453 170 15.8 55 58
FG11 0.0608 85 7.2 30 238
FGO9 0.0416 53 4.0 16 1.4
GO5 0.2477 302 27.1 99 10.0
GO5-PONDD | 0.2477 301 27.0 98 10.0
FG10 0.0953 94 92 27 32
FG13 0.075 53 52 10 1.4
FG12 0.0328 55 4.1 21 1.7
POND D 0.4508 105 40.3 15 12.8
POND D-G17 | 0.4508 105 40.3 15 12.8
FG15 0.1188 132 11.2 38 37
FG14 0.0313 47 36 17 1.4
FG14-G17 | 0.0313 47 36 16 1.4
Gl7a 0.1501 179 14.7 54 51
FG15a 0.0156 27 1.8 10 07
G17 06165 212 56.8 63 18.6
G17-G18 0.6165 212 56.7 63 186
FG16 0.0773 109 8.8 37 3.4
G18 0.6938 319 65.6 99 21.9
G18-PONDE | 0.6938 317 65.6 99 219
FG18 0.1641 198 16.9 62 6.0
FG18-PONDE | 0.1641 198 16.9 62 6.0
FG19 0.0977 203 13.2 83 56
FG31 0.0922 123 116 45 47
PONDHS | 0.0922 79 11.6 25 4.7
POND E 1.0478 217 92.1 24 277
FG33 0.0109 15 1.0 4 0.3
HO8 155 158
10 10587 o2 93.1 s 28
* FROM OUTLET STAGE-STORAGE CALCULATION
I | | | I

A comparison of the peak flow rates at Eastonville Road for the design storms may be found
in Table 5 — Eastonville Road at DP HO8 and H09 (below). As a result of the development of
Meridian Ranch Filing 1 1A and future development, the calculations do show that the project
does not adversely affect the existing drainage facilities.
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Proposed On-site Surface Drainage-Rational Calculation Method

Following is a discussion and tabulation of the on-site surface drainage characteristics for the
developed conditions using the rational calculation method. Figure 7 - Meridian Ranch
Rational Calculations — Basin Map found in the back pockets of this report, illustrates the
sub-basin boundaries used for the hydrologic analysis for each of the basins located within
the developed areas. Note that the SCS basin designations do not correspond to those used
for developed conditions rational method analysis.

. Basin | (4.5 acres, Q5= 6.9 cfs, Qg0 = |5 cf5s) contains lots along the south side of
Evening Vista Dr. and a portion of Boulder Ridge Dr. The surface runoff will sheet
flow off of the residential lots and be conveyed to a proposed 20 Type R flow-by
inlet located at DP 101. The flow captured by this inlet (Qs= 5.0 cfs, Qoo = 9.6 cfs) is
conveyed via an 18”7 RCP to Junction JO3. The remaining surface runoff (Qs= 1.9 cfs,
Qoo = 5.6 cfs) continues along the curb and gutter toward DP [08.

. Basin 2 (2.0 acres, Qs= 3.5 cfs, Qo0 = 7.8 ¢fs) contains lots atong the north side of
Evening Vista Dr. The surface runoff will sheet flow off of the residential lots and be
conveyed to a proposed 15° Type R flow-by inlet located at DP 102. The captured by
this inlet (Qs= 2.5 cfs, Qg0 = 4.9 ¢fs) is conveyed via an 18 RCP to Junction JO3.
The remaining surface runoff (Qs= 1.0 cfs, Qa0 = 2.9 cfs) continues along the curb
and gutter toward DP 103. The total flow (Qs= 7.1 cfs, Q90 = 14 cfs) with flow from
is conveyed to Junction J04 via an 18" RCP.

. The pipe flow from Pond D (Qs= 12 cfs, Qo0 = 100 cfs) was calculated using the
SCS method and then a T, was estimated based on the flow rate calculated and
upstream density tributary to Pond D. An existing 48 RCP conveys the flow to JOI
where the pipe is downsized to a 42” RCP, this existing section of pipe exceeds the
allowable velocity. The 427 continues to carry the flow to JO2 and JO5 where it is
combined with pipe flow from J04. The total combined flow (Qs= 13 ¢fs, Qg = 102
cfs) at DP0S is conveyed passed J06 to Junction JO7 via a 42 RCP, this section of
pipe exceeds the allowable velocity and will require Class [V RCP.

. Basin 3 (2.8 acres, Qs= 4.5 cfs, Q00 = 9.8 cfs) contains lots along the north side of
Park Gate Dr. The residential runoff will sheet flow on to the curb and gutter of the
streets and will travel to Inlet [03.

. Inlet 103 1s a 15° Type R forced sump inlet that receives the total flow of 5.2 cfs for
the 5-year storm and 12 cfs for the 100-year. The flow captured by the inlet is
conveyed to JO7, where it will combine with the flow from J06. The total combined
flow (Qs= 14 cfs, Q100 = 104 cfs) at JO7 is conveyed to Existing Junction EJO7 via an
54" RCP.

o The pipe low from areas upstream of Existing EJO7 (Qs= 54 cfs, Q90 = 1 79 cfs) was
calculated using the SCS method and then a T, was estimated based on the flow rare
calculated and upstream density tributary to Existing EJO7. An existing 60" RCP
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conveys the flow to Existing EJO8. The total combined flow at DPO08 is 54 cfs for the
5-year storm and 207 cfs for the 100-year.

. Basin 4 (1.1 acres, Qs= 2.1 cfs, Qo0 = 5.2 cfs) contains the rear of lots along the west
side of Lambert Road and the west half of Lambert Road. The runoff will sheet flow
on to the curb and gutter of the street and will travel to Existing Inlet EI0S.

. Existing Inlet EIOS5 is an existing 10" Type R flow-by inlet that receives the total flow
of 2.1 cfs for the 5-year siorm and 5.2 cfs for the [00-year storm and captures most of
it. The flow captured by the inlet is conveyed to Existing EJO8, where it will combine
with the flow from Existing EJO7. The total combined flow (Qs= 55 cfs, Qg0 = 207
cfs) at Existing EJO8 is conveyed to Existing Junction EJ0O9 via an 60 RCP. The
remaining flow not captured by the EI05 inlet (Qs = 0.6 cfs , Qoo = 2.0 cfs) continues
southerly toward Existing [nlet EI07.

. Basin 6 (6.5 acres, Qs= 8.2 cfs, Qg0 = 19 ¢fs) contains lots along the west side of
Park Meadows Dr. The runoff will sheet flow on to the curb and gutter of the street
and will travel to Inlet 104.

. Inlet 104 is a 20° Type R forced sump inlet that receives the total flow of 8.2 cfs for
the 5-year storm and 19 cfs for the 100-year storm and captures most of it. The
remaining flow not captured by the 104 inlet (Q,0p = 0.5 cfs) crosses the centerline to
Inlet 105. The flow captured by the inlet is conveyed to JO8, where it will combine
with the flow from 105.

. Basin 7 (5.0 acres, Qs= 7.5 ¢fs, Qo0 = | 7 ¢f5) contains lots along the east side of Park
Meadows Dr. and the west side of Boulder Ridge Dr. The runoff will sheet flow on to
the curb and gutter of the street and will travel to Inlet 105.

. inlet 105 is a 20° Type R forced sump inlet that receives the total flow of 7.5 cfs for
the 5-year storm and (8 cfs for the 100-year storm and captures all of it. The flow
captured by the inlet is conveyed to JO8, where it will combine with the flow from
106. The total combined flow (Qs= 16 cfs, Qg0 = 37 cfs) at JO8 is conveyed to
Junction J09 via a 24” RCP.

. Basin 8 (5.0 acres, Qs= 7.5 cfs, Qo0 = 16 cfs) contains lots along the east side of
Boulder Ridge Dr. and the west side of Prairie Ridge Ct. The runoff will sheet flow
on to the curb and gutter of the street and will travel to Inlet 106.

. Inlet 106 is a 15° Type R forced sump inlet that receives the total flow of 7.5 cfs for
the 5-year storm and 16 cfs for the 100-year storm and captures most of it. The
remaining flow not captured by the 105 inlet (Q 00 = |.5 cfs) continues easterly
toward Inlet [08. The flow captured by the inlet is conveyed to J09, where it wiil
combine with the flow from 104 and 105. The total combined flow {(Qs= 23 ¢fs, Qg0 =
50 cfs) at J09 is conveyed to Junction J10 via a 24™ RCP.
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. Basin 9 (4.6 acres, Qs= 7.2 cfs, Qigp = 16 cfs) contains lots along the west side of
Prairie Ridge Ct. and the west side of Evening Vista Dr. The runoff will sheet low on
to the curb and gutter of the street and will travel to [nlet [08.

. Inlet 108 is a 20° Type R forced sump inlet that receives the total flow of 8.0 cfs for
the 5-year storm and 20 cfs for the 100-year storm and captures most of it. The
remaining flow not captured by the 108 inlet (Qjg0 = [.4 cfs) continues easterly
toward Inlet 109. The flow captured by the inlet is conveyed to J10, where it will
combine with the flow from J09.

. Basin 10 (2.1 acres, Qs=4.1 cfs, Qg = 9.0 cfs) contains lots along the south side of
Park Meadows Dr. The runoff will sheet flow on to the curb and gutter of the street
and will travel to Inlet 107.

. Inlet 107 is a 10" Type R forced sump inlet that receives the total flow of 4.1 ¢fs for
the 5-year storm and 9.0 cfs for the 100-year storm and captures all of it. The flow
captured by the inlet is conveyed to J10. The total combined flow (Qs= 33 cfs, Qo0 =
75 cfs) at J10 is conveyed to Junction J11 viaa 36" RCP.

. Basin 11 (5.1 acres, Qs= 7.4 ¢fs, Qo = 16 cfs) contains lots along the west side of
Evening Vista Dr. and the west side of Hidden Park Wy. The runoff will sheet flow
on to the curb and gutter of the street and will travel to Inlet 109.

. Inlet 109 is a 15" Type R forced sump inlet that receives the total flow of 7.4 ¢fs for
the S-year storm and 16 <fs for the 100-year storm and captures most of it. The
remaining flow not captured by the 109 inlet (Qyo0 = 1.4 cfs) continues easterly
toward Inlet 110. The flow captured by the inlet is conveyed to 112 and J14, where it
will combine with the flow from J13. The 1otal combined flow (Qs= 52 cfs, Qg0 =
[ L1 cfs) at f14 is conveyed to Junction J15 via a 42 RCP, this section of pipe
exceeds the allowable velocity and will require Class IV RCP.

. Basin 12 (5.5 acres, Qs= 8.5 cfs, Qo0 = 19 cfs) contains lots along the west side of
Hidden Park Wy. and the west side of Park Meadows Dr. The runoff will sheet flow
on to the curb and gutter of the street and will travel to Inlet 110.

. Inlet [10 is a 10’ Type R sump inlet that receives the total flow of 8.5 cfs for the 5-
year storm and 19 cfs for the 100-year storm and captures most of it. The remaining
flow not captured by the 110 inlet (Qig0 = 0.9 cfs) crosses easterly across the
centerline toward Inlet [11. The flow captured by the inlet is conveyed to Junction
J13, where it will combine with the flow from I11.

N Basin 13 (3.8 acres, Qs= 6.4 cfs, Qjop = 14 cfs) contains lots along the south and east

sides of Park Meadows Dr. The runoff will sheet flow on to the curb and gutter of the
street and will travel to Inlet 1 1.
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. Inlet 111 is a 10" Type R sump inlet that receives the peak flow of 6.4 cfs for the 5-
year storm and 4 cfs for the 100-year storm at a TC of 15.6 min. and captures all of
it. The peak flow-by from inlet [10 arrives later providing flow rates of 11 cfs for the
100-year storm and 4.7 cfs for the 5-year. The flow captured by the inlet is conveyed
to J13 and J14. The total combined flow (Qs= 52 cfs, Qigo =t 11 cfs)at J14 is
conveyed to Junction J15 viaa 42" RCP. The flow is conveyed to Existing EJ09 via a
48 RCP. At Existing EJO9 the pipe flow from J15 and Existing EJO8 are combined
(Qs= 95 cfs, Q0 = 303 cfs) and sent southerly toward Existing EJ10.

. Basin 5 (1.6 acres, Qs= 3.5 cfs, Q00 = 7.9 cfs) contains the rear of lots along the west
side of Lambert Road. The runoff will sheet flow on to the curb and gutter of the
street and will travel to Existing Inlet EI07.

. Existing Inlet E107 is an existing {0” Type R sump inlet that receives the total flow of
3.5 cfs for the 5-year storm and 9.1 cfs for the 100-year storm and captures all of it.
The flow captured by the inlet is conveyed to Existing EJ10, where it will combine
with the flow from Existing EJO9 and Existing EI08.

. Basin 20 (1.7 acres, Qs= 3.9 ¢fs, Q00 = 8.4 ¢fs) contains area along the east side of
Lambert Road. The runoff will sheet flow on to the curb and gutter of the street and
will travel to Existing Inlet E[O8.

. Existing Inlet EI108 is an existing 10’ Type R flow-by inlet that receives the total flow
of 3.9 cfs for the S5-year storm and 8.4 cfs for the 100-year storm and captures most of
it. The remaining flow not captured by the inlet (Qs = 0.9 cfs, Qo0 = 2.7 cfs)
continues easterly through on Londonderry Drive toward Eastonville Road. The flow
captured by the inlet is conveyed to Existing EJ10, where it will combine with the
flow from Existing EI07 and Existing EJ09. The total combined flow (Qs= 96 cfs,
Q190 = 307 cfs) at Existing EJ10 is conveyed to Existing Junction EJI 1 via a 66”
RCP.

. Basin 14 (2.4 acres, Qs= 4.7 cfs, Qg0 = || cfs) contains area along the east side of
Rainbow Bridge Drive and the north side of Londonderry Drive. The runoff will sheet™
flow on to the curb and gutter of the street and will travel to Existing Inlet EIO1.

. Existing Inlet EI01 is an existing 15" Type R flow-by inlet that receives the total flow
of 4.7 cfs for the 5-year storm and 11 cfs for the 100-year storm and captures most of
it. The remaining flow not captured by the inlet (Qs = 1.1 cfs, Qg0 = 3.6 cfs)
continues easterly toward Existing Inlet E103. The flow captured by the tnlet is
conveyed to Existing EJO1, where it will combine with the flow from EI02, this
existing section of pipe exceeds the allowable velocity.

. Basin 15 (1.9 acres, Qs= 4.0 cfs, Qo0 = 9.4 ¢fs) contains area along the south side of
Londonderry Drive. The runoff will sheet flow on to the curb and gutter of the street
and will travel to Existing Inlet E102.
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. Existing Inlet EI02 is an existing 10° Type R flow-by inlet that receives the total flow
of 4.0 cfs for the 5-year storm and 9.4 cfs for the 100-year storm and captures most of
it. The remaining flow not captured by the inlet (Qs = |.3 cfs, Qo0 = 4.3 ¢fs)
continues easterly through Basin 19 toward the intersection of Londonderry Drive
and Lambert Road where it will travel overland southeasterly toward Pond E.
Ultimately the by-pass flow will be intercepted by a future inlet located on a future
street south of Londonderry Drive within a future single family residential
development. The flow captured by the inlet is conveyed to Existing EJOI, where it
will combine with the flow from Existing EI01. The total combined flow (Qs= 6.0
cfs, Qoo = 12 cfs) at Existing EJO1 is conveyed to Existing Junction EJO2 and
Existing EJO3 via a 247 RCP,

. Basin 16 (1.5 acres, Qs= 2.9 cfs, Qg0 = 7.2 cfs) contains area along the north side of
Londonderry Drive. The runoff will sheet flow on to the curb and gutter of the street
and will travel to Existing Inlet E103.

. Existing Inlet EIO3 is an existing 20’ Type R flow-by inlet that receives the total flow
of 3.2 cfs for the 5-year storm and 8.9 cfs for the [00-year storm and captures most of
it. The remaining flow not captured by the inlet (Qs = 0.7 cfs, Qg0 = 3.1 cfs)
continues easterly toward Existing Inlet E[04. The flow captured by the inlet is
conveyed to Existing EJ03, where it will combine with the flow from Existing EJ03.
The total combined flow (Qs= 8.0 cfs, Q00 = | 7 cfs) at Existing EJO3 is conveyed to
Existing Junction EJ0O4 and Existing EJOS via a 24” RCP, this existing section of pipe
exceeds the allowable velocity.

. Basin 17 (1.7 acres, Qs= 3.2 cfs, Qo = 8.0 cfs) contains area along the north side of
Londonderry Drive. The runoff will sheet fiow on to the curb and gutter of the street
and will travel to Existing Inlet E104.

. Existing Inlet EI04 is an existing 20" Type R flow-by inlet that receives the total flow
of 3.2 cfs for the 5-year storm and 8.5 cfs for the 100-year storm and captures most of
it. The remaining flow not captured by the inlet (Qs = 0.7 ¢fs, Qg0 = 2.9 cfs)
continues easterly toward Existing Inlet EI06. The flow captured by the intet is
conveyed to Existing EJOS5, where it will combine with the flow from Existing EJ04.
The total combined flow (Qs= 9.9 cfs, Qg0 =21 cfs) at Existing EJOS is conveyed to
Existing Junction EJO6 via a 30" RCP.

. Basin |8 (1.7 acres, Qs= 3.0 cfs, Qo = 7.2 cfs) contains area along the north side of
Londonderry Drive. The runoff will sheet flow on to the curb and gutter of the street
and will travel to Existing Inlet EI06.

. Existing Inlet E106 is an existing 15° Type R flow-by inlet that receives the total flow
of 3.0 cfs for the 5-year storm and 7.9 cfs for the 100-year storm and captures most of
it. The remaining flow not captured by the inlet (Qs = 0.5 cfs, Q90 = 2.3 c¢fs)
continues easterly toward Existing Inlet EI07. The flow captured by the inlet is
conveyed to Existing EJ06, where it will combine with the flow from Existing EJO5.
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The total combined Mow (Qs= 12 cfs, Q90 = 27 ¢fs) at Existing EJO5 is conveyed to
Existing Junction EJ1 1 via a 30” RCP. The total combined flow (Qs=99 cfs, Qg0 =
312 cfs) at Existing EJ11 is conveyed to Pond E via a 66” RCP. Portions of this
existing section of pipe exceeds the allowable velocity.

. Basin 19 (3.8 acres, Qs= 7.3 cfs, Q00 = 18 cfs) contains area along the south side of
Londonderry Drive. The runoff will sheet flow on to the curb and gutter of the street
and will travel to Design Point DP02 at the intersection of Londonderry Drive and
Lambert Road. Ultimately the by-pass flow will be intercepted by a future inlet
located on a future street south of Londonderry Drive within a future single family
residential development. The flow at the end of the curb on Lambert will be 7.3 cfs
for the 5-year storm and 18 cfs for the [00-year storm. This runoff will sheet flow
overland to Pond E in the interim. Ultimately, sheet flow will be conveyed southerly
by gutter in Lambert to an inlet.

DRAINAGE FEES

The proposed development falls in the Gieck Drainage Basin. The entire development
occupies 105.8 acres of residential development of which 35.8 acres are residential
development and 19.2 acres are designated as right-of-way, 30.6 open space and 17.9 acres
for the detention pond, the remainder is designated landscape tract.

The following is the imperviousness calculation:

Filing 11A (86.7 acres)

Acres Assumed [mperviousness [mpervious Acres
Open Space 30.6 3% 0.92
Right-of-way 15.5 85% 13.18
Residential Lots 204 45% (118 Lots) 0.18
Landscape Tract 23 10% 0.23
Detention Pond 17.9 3% 0.54
Future Filing L1B  19.1 0% 0.00
Total 105.8 24.05=27.73% imperv

Gieck Drainage Basin Fees: There are no drainage fees for this basin.

'See calculation below

Bridge Fees: There are no bridge fees for this basin.
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Future Filing 11B (19.1 acres)
Acres Assumed Imperviousness Impervious Acres

Right-of-way 3.7 85% 3.15
Residential Lots 154 45% (118 Lots) 6.93
Total 19.1 10.08=52.77% imperv

Gieck Drainage Basin Fees: There are no drainage fees for this basin.

Bridge Fees: There are no bridge fees for this basin.
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EROSION CONTROL DESIGN

General Concept

Historically, erosion on this property has been held to a minimum by a variety of natural
features and agricultural practices including:

= Substantial prairie grass growth

= Construction of drainage arresting berms

= Construction of multiple stock ponds along drainage courses
Existing detention ponds will also help to minimize erosion by reducing both the volume and
velocity of the peak runoff.

During construction, best management practices (BMP) for erosion control will be employed
based on El Paso county Criteria. BMP’s will be utilized as deemed necessary by the
contractor and/or engineer and are not limited to the measures shown on the construction
drawing set. The contractor shall minimize the amount of area disturbed during all
construction activities. Final erosion control plans will be prepared with final plat submittal.

In general the following shall be applied in developing the sequence of major activities:

¢ Install down-slope and side-slope perimeter BMP’s before the land disturbing activity
occurs.

* Do not disturb an area until it is necessary for the construction activity to proceed

e Cover or stabilize as soon as possible.

e Time the construction activities to reduce the impacts from seasonal climatic changes
or weather events.

e The construction of filtration BMP’s should wait until the end of the construction
project when upstream drainage areas have been stabilized.

¢ Do not remove the temporary perimeter controls until after all upstream areas are
stabilized.

Detention Pond

The proposed detention pond, once in place, will act as the primary sedimentation control
facility for the areas upstream. Runoff will be diverted into the detention pond where
practical. The pond will serve a dual purpose: first, by facilitating the settling of sediment in
runoff during and after construction (by means of the WQCV) and, second, by maintaining
runofT at or below existing levels.
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Silt Fence

Silt fence will be place along downstream limits of disturbed areas. This will prevent
suspended sediment from leaving the site during infrastructure construction. Silt fencing is
to remain in place until vegetation is reestablished.

Erosion Bales

Erosion bales will be placed ten (10) feet from the inlet of all culverts during construction to
prevent culverts from filling with sediment. Erosion bales will remain in place until
vegetation is reestablished. Erosion bale checks will be used on slopes greater than | percent
to reduce flow velocities until vegetation is reestablished.

Miscellaneous

Best erosion control practices will be utilized as deemed necessary by the Contractor or
Engineer and are not limited to the measures described above.

sicivilprojimeridian ranch filing I l\admin‘reportsidrainage\fdrireport\fdr - filing | 1.doc

24



REFERENCES

“Volume 2, El Paso County/City of Colorado Springs Drainage Criteria Manual-
Stormwater Quality Policies, Procedures and Best Management Practices™
November 1, 2002.

“City of Colorado Springs/El Paso County Drainage Criteria Manual™ September,
1987, Revised November 1991, Revised Qctober 1994.

Flood Insurance Rate Study for El Paso County, Colorado and Incorporated
Areas. Federal Emergency Management Agency, Revised March 17, 1997.

Soils Survey of El Paso County area, Natural Resources Conservation Services of
Colorado.

Master Development Drainage Plan Meridian Ranch. May 2012. Prepared by
Tech Contractors.

sicivilprojimeridian ranch filing 1 \admintreportsi\drainage\drireport\[dr - filing 11.doc

25



Appendices

$ACivilProj\Meridian Ranch Filing | [\Admin\ReportsiDRAINAGEWWDR\REPORT\FDR - Filing 11.doc



Appendix A - Rational Calculation Tables and Figures
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TABLE 5-1

RECOMMENDED AVERAGE RUNOFF COEFFICIENTS AND PERCENT IMPERVIOUS

Ilcl'
FREQUENCY
LAND USE OR PERCENT 10 100
SURFACE CHARACTERISTICS IMPERVIOQUS A&B* CA&D* A&B* C&D*
Business
Comnmercial Areas 95 0.90 0.90 0.90 0.90
Neighborhood Areas 70 0.75 0.75 0.80 0.80
Residential
1/8 Acre or less 65 0.60 0.70 0.70 0.8¢0
1/4 Acre 40 0.50C 0.60 0.60 0.70
1/3 Acre 3o 0.40 0.50 0.55 0.60
1/2 Acre 25 0.35 0.45 0.45 0.55
1l Acre 20 0.30 0.40 0.40 0.50
Industrial
Light Areas BO 0.70 0.70 0.80 0.80
Heavy Areas 90 0.80 0.80 0.90 0.90
Parks and Cemeteries 7 0.30 0.35 0.55 0.60
Playgrounds 13 0.30 0.38 0.60 0.65
Railroad Yard Areas . 40 0.50 0.55 0.60 0.65
Undeveloped Areas
Historic Flow Analysis- : 2 0.15 0.25 0.20 0.20
Greenbelts, Agricultural
Pasture/Meadow 0 0.25 0.30 0.35 0.45
Forest 0 0.10 0.15 0.15 0.20
Exposed Rock 100 0.90 0.90 0.95 0.95
Offsite Flow Analysis 45 0.55 0.60 0.65 0.70
(when land use not defined)
Streets
Paved 100 0.90 0.90 0.95 0.95
Gravel 80 0.80 0.80 0.85 0.85
Drive and walks 100 0.90 0.%0 0.95 G.95
Roofs 90 0.90 0.90 0.95 0.95
Lawns ‘ 0 0.25 0.30 0.35 0.45

* Hydrologic Soll Group

9/30/90

S:ACivilProj\Meridian Ranch Filing | NAdmin\Reports\DRAINAGEVFDR\REPORTVFDR - Filing 11.doc



INCHES PER HOUR
o

N.T.S. CONTROL MANUAL.

N
= \\
[75]
4
o, N
Z N ! T~
o },A
2y,
2
\\
1
00 1¢ 20 30 40 50 80

Tc TIME IN MINUTES

RE: BASED UPON PIKES PEAK AREA COUNCIL
OF GOVERNMENTS/ AREAWIDE URBAN RUNOFF

MERIDIAN RANCH
STORM RAINFALL

TIME INTENSITY-FREQUENCY CURVES

FIGURE 6

TECH CONTRACTORS
12311 REX ROAD

FALCON, CO 80851

TELEPHONE: 719.485.7444
FAX: 719.485.2457

SACivilPropMeridian Ranch Filing 1 N\Admin\Reports\DRAINAGE\FDR\REPORTVFDR - Filing 11.doc




809

70Q(

800

500

400

300

Distance in Faset

200

N
N
A

o

%

nmm.h.
A 8 Cormpien,

Contarr.

Dats
The City of Colorado Springs / £l Paso County
Dralnage Critsrla Manual OCT. 1987
Flquoe
- ls-2

Overland Flow Curves
5-10

i anch Filing | NAdmin\Reports\DRAINAGEWDR\REPORTAFER - Filing 11.doc




Appendix B - Rational Hydrology Calculations
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COMPOSITE ‘'C' FACTORS

PROJECT: Rational Cales lor Mendian Ranch Filing 11A

| DESIGNED BY_TK

AREA (AC.) COMPOSITE FACTOR
BASIN PARKS
DESIGNATION |UNDEVELOPED| 5 DU/AC r 8 DUIAC STREETS it scHooL | ToTaL | Svyear | 100-year
3 45 45 0.53 0.3
2 2.0 20 0.53 0.63
2 28 28 0.53 063
4 0.4 o7 11 0.52 0.70
B 07 05 o4 16 0.59 0.71
& 50 15 65 047 0.61
7 50 50 0.53 0.63
3 _ 50 50 b.62 0.3
) 16 46 0.53 0.6
10 2.1 2.1 0.53 .63
1 51 51 0.63 .83
12 55 5.5 0.53 0.63
13 a8 38 0.53 063
14 1.2 12 24 .60 0.76
15 09 1.0 1.9 0.58 0.74
18 05 1.0 5 0.50 0.88
17 o4 04 co 17 0.49 0.86
18 g 02 06 17 0.49 0.64
19 76 20 38 0.58 0.74
26 72 o5 17 0.72 0,83
TIME OF CONCENTRATION
Rational Calculations
PRQJECT: Meridian Ranch Filing 11A DESIGNED BY: TAK DATE: 3/10/2014
SUBBASIN DATA INHT.AOVERLAND TIME (Ti} TRAVEL TIME (T1) TOTAL
BASIN l s I AREA(AC) |LENGTH (FT)l SLOPE % | Ti (M) | LENGTH (FT)I DIF. EL | VEL, (FPS)l Ty | TisTumin )
1 0.53 4.5 300 2.7 129 805 19 2.35 5.7 186
2 Q.53 20 192 3.7 9.3 660 20 2.47 44 13.8
3 0.53 2.8 272 26 12.5 620 14 218 47 17.2
4 0.52 11 20 2.0 5.0 650 8 1.74 6.2 11.2
H 0.59 1.6 65 15.4 5.0 565 7 1.69 56 106
6 0.47 6.5 148 1.4 12.4 1065 11 1.79 99 223
7 0.53 50 245 2.9 11.4 575 3 1.22 79 19.2
8 053 5.0 300 23 13,5 544 5 1.49 6.1 19.6
9 053 4.6 295 31 123 620 9 1.84 56 17.9
10 053 21 143 35 8.2 510 19 2.52 34 115
11 053 5.1 268 1.5 14.8 B70 10 1.89 5.9 20.7
12 0.53 5.5 250 2.4 12.2 880 9 1.81 683 18,5
13 0.53 38 134 22 9.2 890 ] 1.81 64 156
14 0.60 2.4 28 2.0 5.0 1485 29 2.52 98 14.8
15 0.58 19 45 2.0 50 995 23 2.45 6.8 11.8
16 0.50 1.5 45 2.0 58 815 33 2.90 47 10.4
17 0.49 1.7 45 20 58 700 28 279 4.2 10.0
18 0.49 1.7 145 3.4 8.8 400 10 2.05 33 12.0
19 0.58 3.8 45 2.0 5.0 2015 73 3.42 9.8 14.8
20 0.72 1.7 12 2.0 5.0 1285 16 2.05 10.5 15.5
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PROJECT: Meridian Ranch Fillng 11A

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)
SURFACE ROUTING

Date: 1072014

EL PASO COUNTY

DIRECT RUNEFF TOTAL RUNOFF OVERH!IND TRAVEL TIME
— in. hr, COEFF, € 1 [in.i hr. CA 7] Q = —
s |lz | 22 s 3 g ez Te = TeTo =158 2 [8s]| 2|5 |8 e
25|z | s | 2| Eye| e | 2|2 eglg 2 g |28 ) sE 5 |28 |5 |5 |3
dg | «© g 2 - g p g o ] - 8 |a=]| @ 8 o 2 - g |g2| z |82 | & H g | EF
< = z e = = = = = el T b z =~ ol & o =]
1 4.5 1B.6 2.92 5.41 .53 0.63 2.36 2.81 7.0 15 7.0 15 G 0.015 108 1.35% 620 23 4.4
2 2.0 13.8 3.38 5.26 0.83 0.63 1.05 1.25 3.5 7.8 A5 7.8 G 0.015 103 2.04% 785 29 4.6
3 28 17.2 3.04 5.63 0.53 0.63 1.47 1.75 4.5 9.4 18.3 2.94 5.45 1.77 2.22 5.2 12
4 1 11.2 3.69 684 0.52 0.70 0.57 0.77 2.1 5.2 21 52 G 0.5 EIg7 1.25% 565 2.2 4.2
S 1.6 10.6 3.78 7.01 .59 0.71 0.94 13 3.5 7.8 23.8 2.56 4.74 1.29 1.91 3.5 9.1
] 5.5 22.3 2.65 4.92 .47 0.61 3.08 396 8.2 19 8.2 19 G 0.015 105 3.36% 50 3.7 0.3
7 5.0 19.2 2.87 5.32 .53 0.63 263 3.13 7.5 17 22.6 2.64 4.38 2.63 3.65 7.5 18
a 5.0 19.6 2.84 5.27 0.53 0.63 2562 213 7.5 16 7.5 18 G 0.015 108 3.73% 240 29 1.5
] 4.6 17.9 298 552 0.53 0.63 2.42 2.88 7.2 16 23.1 2.61 4.83 3.09 4.21 8.1 20 G 0.015 109 1,50% 325 24 2.2
10 2.1 11.5 3.65 8.77 0.53 0.63 1.12 1.33 4.1 9.0 4.1 8.0
t1 5.1 20.7 2.76 511 053 0.83 2.68 2.19 7.4 18 233 248 4 59 2.58 3.47 7.4 18 G 0.015 10 1.50% 375 2.4 2.6
12 35 185 2.93 5.43 .53 0.63 2.89 3.44 8.5 18 278 2.34 4.34 2.89 .70 8.5 18 G 0.015 111 2.00% 30 2.8 02
13 38 15.6 3.19 59 0.53 0.63 2.00 2.39 6.4 14 28.0 2.34 4.33 2.00 2.56 8.4 14
14 2.4 14.8 3.26 §.0. 0.60 0.75 1.44 1.80 4.7 11 4.7 11 G 0.5 E3 | 4.00% 805 4.0 3.4
15 1.9 118 3.62 8.7 0.58 0.74 1.1 141 4.0 9.4 4.0 9.4 G 0.015 | DPD2 | 4.00% | 2015 4.0 8.4
16 1.5 104 3.80 7.05 .50 0.68 0.75 1.02 2.9 7.2 18.2 2.95 5.47 109 1.63 3.2 8.8 G 0015 ElDa 4.00% 700 4.0 2.9
17 1.7 100 3.87 7.7 0.4% 0.66 0.84 1.12 3.2 8.0 211 2.73 5.07 1.07 1.68 3.2 8.5 G 0.015 Et0g 2.00% 410 2.8 24
18 1.7 120 3.59 6.65 0.49 0.64 0.83 1.08 3.0 1.2 235 2,58 4.78 1.09 1.65 3.0 7.9 G 0.015 El07 2.00% 50 2.8 0.3
15 38 148 3.27 505 0.58 0.74 2.22 2.81 7.3 17 20.2 2.80 5.19 2.59 .44 7.3 18
20 1.7 15.5 3.20 5.93 0.72 0.683 1.23 1.42 3.9 8.4 9 8.4
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STORM DRAINAGE SYSTEM DESIGN
INLET CALCULATIONS

PROJECT: Meridian Ranch Filing 1A Date. 1072014
OQtotat Qcapuure Qrrow-be DEPTH {max) SPREAD
Proposed . . .

oP Inlet size or INLET CROSS | STREET T Qs Qoo Qs Qiw CA,, CA, Qs QG | CAL. | Chg, Qs Qoe Qs Qoo

L(i) Existing’ TYPE | SLOPE | SLOPE ¢ (cfs) (cfs) (cfs) (efs) Gary | (10001 | ety | (el ] i5am {11000 ] (R (i (ft) (i

PROPOSED INLETS
101 20 PROP. |FLOW-BY| _2.0% 27% 186 7.0 15 50 9.6 1.72 177 20 | 56 | 0.68 | 1.04 | 033 042 12.4 16.6
102 15 PROP. |FLOW-BY| 2.0% 2.1% 138 15 78 2.5 4.9 0.75 0.78 10 | 29 | 030 | 047 | 028 0.34 56 120
103 15 PrOP. | sump' 2.0% 18,3 5.2 12 52 12 177 222 - - - - 0.50 0.50
104 20 PROP. | SUMP' 2.0% 223 2.2 19 8.2 19 300 .85 - 0.5 . 0.11 050 0.50
105 20 PROP. | sump' 2.0% 226 75 18 75 18 2.86 365 - - - . 0.50 0.50
106 15 PROP. | sump' 20% 196 75 16 75 15 2.63 283 - 15 . 029 [ 050 0.50
107 10 PROP. | sump' 20% 11.5 4.1 9.0 4.1 9.0 112 1,33 - - - - 0.50 0.50
108 20 PROP. | sump' 2.0% 231 8.1 20 8.1 19 3.09 3.93 - 14 . 029 | o050 .50
109 13 PROP. | SUMP' 2.0% 207 74 16 74 15 2.68 2.92 - 1.4 - 027 | 050 .50
110 10 PROP. | SUMP 2.0%, 185 85 19 8.5 18 2 89 1.27 . 0.9 - 0.17 | 0.0 .70
111 10 PROP. | SUMP 2.0% 15.6 6.4 14 6.4 14 2.00 2.39 - - - . 0.50 0.70
EXISTING INLETS

EI0T 15 EXIST. |FLOW-BY] 2.0% 1.0% 118 a7 1 36 72 I.10 1.20 11 36 | 034 | 060 | 034 0,44 12.9 17.6
EI02 10 EXIST. |FLOW-BY| 2.0% 1.0% 11.8 10 54 37 5.3 0.74 0.77 13 | 93 [ 037 | 063 | 033 042 12,0 16.7
EI03 20 EXIST. |FLOW-BY| 2.0% 1.0% 18.2 32 80 25 5.0 0.55 1.07 07 | 3L [02a | 056 | 026 0.34 86 126
El04 20 EXIST. |FLOW-BY| 2.0% 2.0% 211 32 B.5 2.5 5.6 0.52 L1 07 | 29 | 026 | 057 | 026 0.33 86 12.4
EIO5 10 EXIST. |FLOW-BY|] 2.0% 1.3% 112 2.1 52 1.5 33 041 048 066 | 20 | 016 | 029 | 027 0.34 9.1 12.9
EI06 15 EXIST. |FLOW-BY| 2.0% 1.0% 23.5 30 79 25 55 0.56 116 05 | 23 [ 020 | 049 | 030 0.40 109 15.6
EI07 10 EXIST. | SUMP 2.0% 23.8 35 9.1 35 9.1 1.39 Lot - - B B 0.50 0.60
EI08 15 EXIST. [FLOW-BY| 2.0% 1.3% 155 39 8.4 30 57 0.95 0.5 09 | 27 [ 028 | 046 | 032 0.39 1.6 15.3

! Forced sump at intersection
* Existing inlets were constructed 85 g part of the Londonderry and Lambert Improvements in 2007
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STORM DRAINAGE SYSTEM DESIGN
{RATIONAL METHOD PROCEDURE)

PIPE RQUTING

PROJECT: MERIDIAN RANGH FILING 114 — EL PASC COUNTY Date_ 31072014
INLET FLOW SYSTEM FLOW TRAVEL TIME

= = N 1 fint hr.} Ch 1{Int hr.} CA [] < ﬁ g 2 E‘ 5 '._.:_,
gz |835| = £ - g - g o = g = 3 = 3 g z2_ | 25 w T E z
g2 lees| 2 | £z | & |z | §E |z sl &z |8 |z |8 |z |2 )&%]|:= & | & | 5 | =
g [ofia| ¢ o 8 o 8 o 8 | S£ | = 8 ° 8 o g & 3 2= ? 2 @ e
] 5 [ < = = = = T =] =} =
PONDD| 2080 0.60 110 70.00 | 90.17 12 100 2] 10 46 0013 J01 7.28% | 1459 30.9 0.1
101 206.1 0.60 1.10 20.00] 90.17 2 100 42 0.013 JO2 1.48% 800 12.8 08
J02 2008] 059 1.10 204 9017 (1] 42 9.013 JO5 1.84% 2011 14.2 02
4 10 186 2.92 5.41 1.72 1.77 50 9.6 5.0 2.6 ¢.013 JO3 3.98% 8.8 11.9 0.0

2 102 13.8 3.38 B.26 0.75 0.78 25 49 2.5 4.9 0.013 JO3 1.00% 25.1 6.0 0.
JO! 186] 2.92 541 247 255 2 14 ¢.013 Jo4 1.32% 26.6 8.8 0.

Jod 18.7] 2.1 540 247 255 2 14 €.013 JO5 1.70% 170.3 78 0.4
J05 2071 0.59 110 2247 9272 13 102 42 0.013 JOGB 1.35% 452.9 12.2 0.6

J06 2077] G598 1.10 2247 6272 13 102 42 2.012 Jo7 4.17% 161.8 21.4 0.1
3 103 8.5 5.04 545 1.77 322 52 12 £2] 12 18 0.013 J07 2.22% a5 BG 0.0
107 207.8) 059 1.10 24.24] 54.94 14 104 54 0.013 EJO7 0.45% 66.8 B7 0.1
OFFSITE] EXO1 517 160 2.98 3375 50.00 54 178 54| 178 54 3013 EJO7 | 2.682% 528 208 0.0
EJO7 208.0] 058 1.10 91.99] 189.94 54 207 50 0.013 EJOB 14% 5458 14.2 06

4 EIDS 11.2 3.69 £.84 .41 0.48 1.5 3.3 1.5 3.3 18 0.013 EJO8 3.57% 35 11.3 0.1
EJ08 2086] 059 1.09 92.40) 189.41 55 207 50 0.013 EJOS .39% 499.2 15.7 0.5
[ 104 223 265 492 3.09 3.85 8.2 19 8.2 19 24 0.013 Jog 3.28% 32 13.1 0.0
7 105 226 2 B4 4.88 2.86 J.65 7.5 18 7.5 18 18 0.013 JOB J15% 252 6.5 0.1
106 2271 283 4.88 594] 751 18 a7 24 0.013 Jog 3.23% 285 13.0 04
] 106 106 584 627 2.63 2.83 7.5 15 15 16 74 0012 JC3 03% 252 7.3 0.1
JO9 2301 261 4483 8.57] 10.34 22 60 24 0.012 J1o 4.11% 303.5 14.8 03
] 107 11.5 3.65 877 1.12 1.33 4.1 9.0 4.1 2.0 24 4.013 J10 8.27% 31.9 18. 0.0
10 108 23.1 2.61 4.83 3.09 3.93 81 19 B.1 19 18 9.013 J10 867% | 255 15.4 0.0
J10 23.1 2.60 482 12.78] 1560 pX] 76 36 0.013 Ji1 B1% 2058 12.7 0.4

11 108 207 276 511 2.68 2.52 7.4 15 r.d] 15 24 0.013 Ji1 1.00% 25 7.2 0.1
J11 23.5| 2.58 478 15.46| 18.52 40] 89 36 {.013 J12 1.83% 322.9 12,1 0.4

J12 23.8 2.55 473 15.48] 18.52 38 88 42 0.013 J14 1,13% 35.4 113 0.1

12 110 18.5 293 543 2.85 .27 85 18 8.5 18 18 0.013 J13 1.03% 25.2 60 01
13 111 156 3.19 591 2.00 2.39 6.4 14 [X] 14 18 0.013 J13 5.00% 5.2 13.3 0.0
Ji3 156  3.19 591 489 565 16 33 24 0.013 J14 2.32% 46.6 110 0.1

J14 25.1 2.49 4.61 20.35] 2417 62 111 42 0.013 J15 5.54% 172.8 24.7 0.1

J15 252] 248 480 20.35] 2447 51 1M1 43 Q.013 EJD9 1.55% 4.2 14.3 0.1

ElO9 209.1 0.58 1.09 160.22] 277.81 B4 303 66 a.013 EJ10 0.83% 90.5 11.2 0.1

5 ElO7 238 2.56 A.74 1.39 1.91 3.5 9.1 3.5 ] 18 0.013 EJ10 4.47% 42.7 12.6 0.1
20 EIOB 15.5 3.20 5.83 0.95 0.96 3.0 5.7 .0 6 18 0.013 EJ10 13.82% 15.7 22.2 0.0
E.J1D 2093] 059 1.09 162.55) 28068 96| 306 ;] 0013 EJ1 0.76% 34 12.4 0.0
14 EID1 14.8 3.26 6.058 1.10 1.20 3.6 7.2 . 7.2 18 0.013 EJO1 42.55% 55 188 0.0
15 El02 11.8 362 671 0.74 0.77 2.7 52 2, 5. 18 0.013 EJD1 4.53% 61.4 2.7 0.1
EJ01 148] 326 6.05 1.85] 197 1 24 0.013 EJO2 3.34% 456.3 3.2 0.6
EJO2 154 320 5.84 185 167 X 1 24 0.013 EJO3 416% | 3507 47 0.4
16 EID3 18.2 2.95 5.47 085 1.07 2.5 54 X [X] 38 0.013 EJO3 5 96% 5.2 46 0.0
EJO3 18.2] 295 5.47 2.69] 304 .0 17 24 0.013 EJO4 4.06% 358.1 4.5 G4
EJO4 186] 292 5.41 269 304 .8 16 24 0.013 EJOS 3.92% 347.2 4.3 o4
17 EiQ4 21.1 2.73 5.07 0.g2 1.11 2.5 56 2.6 6.6 18 0013 EJCS 21.92% 5.2 27.9 0.0
EJO5 21.1 2.73 5.07 3.62] 415 9.9, 21 30 0.013 EJOB 2.38% 4316 12.9 G.6
18 EI06 23.5 258 478 0.96 1.16 25 55 2.5 5.5 18 0013 EJOE 1.54% 5.2 7.4 6.0
EJDB 21.7 2.70 5.00 4.57 5.31 12| 27 30 0.013 EJ11 3.78% 733 16.3 0.1
EJ11 209.3' 0.59 X 167.12] 28599 98] 312 56 0.013 EJi2 1.16% 388 153 0.4
EJ12 208.7] €59 ¢ 157.12| 285.99 58 312 56 0.013 EJ13 0.88% 448.2 13.3 0.6
EJ13 210.1 .59 K 167,12 285.95 28 311 66 0.093 EJ14 2.77% 452.2 236 0.3
EJ1a 2106] 059 1.09 167.12] 285.99 El] 311 66 0.¢13 EOS1 0.67 134.1 11.8 0.2
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STORM DRAINAGE SYSTEM DESIGN

HYDRAULICS
Calc, by, TAK
PRCJECT: Meridian Ranch Flling 11A Date. ¥10/2014
System Capacity Elgvation | Hydraulic Elavaton Hydraulic
Upsiream Downslream Inet Inlet Tc. Inled System Flow 5“"”7‘ Length Sa;:uan Slope (Full Systam | Velocily Ground | Grade Line Invert Ground Grage Line Inwent
Label CA ca h Intensity Size Flow | (Average) {Upstream) {Downstream)
Node Node {acres) (mmn} | Flow {f*s) {acres) Time finhn) ik} {im (%) Flow) phen ihsy {Upstream) | (Upsiream) ity {Downstream) (Out) (f)
min) _ ] ifths) UL () "@ﬁ_ {ft

P1 DPO1 Jo1 269.00 206.0 100.4 90.17 6.0 1.11 145.9 48 7.28% 385 100 259 7054.80 7.051.5 7.048.50 7.050. 7.03%.4 7 037 B8
P2 Jo1 JO2 {N/A) 0.0 0.0 90.17 06.1 1.10 600.0 42 1.48% 122 100 14.2 7050.00 7.040.5 7.037.38 7.036.50 7,031.7 7 028.50
3 JOZ JO5 [T 0.0 D0 90.17 06,8 110 20%1 az 1.84% 137 100 155 703650 | 7.0311 7.025.00 7.032.30 7.028.3 7 02430
P4 101 Jo3 1.77 18.6 a7 1.77 18.6 5.41 86 18 4.07% 21 10 11.7 7034.94 7.032.1 7.030.90 7.035.23 70321 7030.55
P5 102 Jo3 0.78 1348 4.9 D.78 138 8.25 25.2 18 0.99% 11 5 5.8 7034.82 7,031.8 7,030.80 7,035.23 7.031.8 7.030.55
PS J03 J04 N/A) 00 00 255 18.6 5.41 28.6 18 1.32% 12 14 79 7035.23 7.0316 7.030.05 7.034.37 7.031.1 7.029.70
&7 JO4 JOS N/A) 0.0 [ 255 87 5.40 170.3 18 1.70% 14 14 B8 7034.37 7,0306 7.029.20 7032.30 7.027.6 7.028.30
Pa JO5 JOB NIA) 0.0 0.0 92.72 207.0 1.10 4529 42 1.35% 117 103 13.7 7032.30 7.026.9 7.023.80 7.025.72 7.020.3 1017.70
Pa JO§ Jo7 (N/A) 0.0 0.0 o272 207.6 1.10 1518 42 4.17% 206 103 214 7025.72 7.020.3 7017.20 7.018.68 70136 7.9010.45
P10 103 JO7 222 8.2 122 2.22 18.3 546 4.5 18 2.22% 16 12 5.9 701823 7.014.1 7.012.55 7.018.68 7.0140 7,012.45
P11 Jo7 EJo7 (N/A) .0 00 94.94 2077 1.10 67.4 54 0.40% 138 105 9.5 7018.68 7.0135 700345 701936 7.013.4 7,009.12
P12 EX01 EJO7 66.00 51.7 1790 60.00 51.7 296 52.8 54 2.82% 330 179 21.2 7019.60 7,.014.5 7.016.61 7.019.36 7,013 7.009.12
P13 EJO7 EJ03 Y] 0.0 0.0 154,94 207.8 110 545.8 80 4% 278 208 15.5 7010.36 7.012.7 7.008.62 7.011.86 7.005.E 7.002 41
P14 EIDS EJOS 0 48 11.2 3.3 D.48 11.2 6.85 35.0 18 3.57% 20 3 83 7010.96 7.007 6 7,006.86 7.011.88 7,007.7 700561
P15 E.J08 EJOS [NIA) 0.0 0.0 155.42 2084 1,10 496.2 B0 1.36% 307 208 18.8 7011.86 7.006.2 7.002.11 7,005.18 7,002.2 6.955.16
P16 104 Jog 3.85 223 19.1 385 223 492 | 320 24 3.26% 41 9 12.8 7,049.13 7,046.0 7.044 45 7.048.68 7.04586 7.043.40
P17 105 Jo8 3.85 228 18.0 3.65 226 4.88 25.2 18 1.168% 12 B 10.2 7048.30 7.047.3 7.044 20 7,048.68 7.048 7 043 90
P1B JoB JO9 (N/A) 0.0 [P1<] 7.50 226 4.88 295.0 24 3.23% 41 37 14.7 704B.68 7.044.8 ,042.90 7.030.32 7.035. 7.033.28
P19 106 Jgg 2.83 196 15.0 2.83 19.6 5.27 25.2 24 1.03% 23 5 7.8 7038.14 7.035.8 .033.64 7,039.32 7.035. 7.033.28
P20 Jog J10 (N/A) 0.0 0.0 10.33 23.0 4.84 303.8 30 4.11% B3 50 17.7 7039.32 7,.035.2 .032.88 7,026.96 7,023.1 7,020.40
P21 107 J10 1.33 11.5 5.1 1.33 11.5 B.77 31.9 24 4.70% 43 ] 11.9 7026.99 70241 7.022.40 7,0268.98 70241 7.020.90
P22 108 J10 3,93 23.1 19.1 3.93 23.1 4.83 25.2 18 4.76% 23 19 0.8 7026.70 7.024.9 7.022.60 7,028.08 7.024.1 7,027.40
P23 J10 J (N/A) 0.0 0.0 1555 23.3 481 2958 35 2.11% 97 78 5.1 7076.96 70226 7,019.90 7,021,17 7015.7 701367
P24 09 J .92 253 13.5 2.92 5.3 4.59 24.3 24 4.65% 49 14 3.3 7020.38 7017, 7.015 80 7,021.17 7171 701467
P25 J J12 (N/A) 0.0 0.0 1B.51 5.3 4.58 322.7 42 1.49% 123 88 3.8 7021.17 7.016. 7.013.17 7016.39 70129 7.008.35
P26 J12 J14 (N/A) 0.0 0.0 18.51 5.7 455 353 42 0.99% 100 45 8.8 7018.38 7.012. 7.007 85 7.015.97 70119 7 007.50
P27 110 J13 27 18.5 17.9 3.27 B85 543 25.2 1 1.03% 1 g 10.1 7015.24 7.013.7 7011.24 7,015.51 7.013.0 7,010.98
P28 111 413 2.29 15.6 14,2 2.39 15.6 591 .2 1 5.00% 24 [ 8.1 7015.24 7,012.9 7011.24 7,015.51 7.912.8 7 01098
F2% J13 J14 {NrA) 0.0 0.0 5.66 18.5 542 46.6 24 2.32% 34 1 12.4 7015.51 7.012.4 7.010.48 7.015.87 7011.4 7 00940
P3¢ J14 J15 [NSA) 0.0 0.0 24.17 25.8 4.54 172.8 42 5.31% 232 111 238 7015.97 7.010.2 _7.007.00 7.010.25 7.004.4 6,997.82
Pt J15 EJO9 [N/A) 0.0 00 24.17 25.9 4.53 84.2 48 1.55% 179 110 88 7010.25 7.004.2 6,997.32 7,005.16 7,003.6 56,995.85
P32 EJO2 EJ10 N/A) 0.0 0.0 179.59 208.9 1.09 905 56 0.83% 287 305 12.8 1005.18 7.001.8 8.994.76 7.004 39 7,001.0 6994.19
P33 EID7 EJ10 1.51 23.8 91 1.91 23.8 475 427 18 447% | 22 5] 52 7.003.77 7.003.1 6,599.80 7.004.2% 7.002.7 6,997.89
P34 EID8 EJ10 0.98 19.5 57 0.96 55 5.92 15.7 18 13.82% 38 ) 3.2 7003.93 7.002.8 7,000.06 7.004.3% 7,002.7 6,997.89
| P35 EJ10 EJ11 [N/A) 0.0 00 182.48 209.0 1.09 34.0 56 0.76% 264 308 12.9 7004.39 7.000.6 6.993.89 7,004.13 7,000.2 6.993.62
P35 EID1 EJO1 1.20 1448 7.3 1.20 14.8 6.05 5.5 18 42.55% B9 T 25.3 7077 47 7,074.2 7.073.11 7.077.74 7.071.3 070.77
P37 EI0> EJ01 0.77 11.8 5.2 077 11.8 6.70 61.4 18 4 53% 22 5 10.3 707747 7,074.3 7.073.45 7.077.74 7.071.2 7,070.67
Pag EJO1 EJO2 (NJA} 0.0 00 197 14.8 6.05 4665.3 24 3.34% 41 12 11.4 707774 .071.2 7.089.97 7.0680.13 7.055.1 7,054.40
P39 EJ02 EJO3 [ 0.0 0.0 197 155 5.93 A50.7 24 4.18% 46 12 123 706013 .055.2 7.054.00 7.045.89 7.048.1 7.039.42
P40 EI03 E.JO3 1.07 18.2 5.9 1.07 8.2 547 5.2 [: 5.96% 26 ] 11.8 704562 7.041, 7.040.13 7.045.89 7.040.9 7 039 82
P41 EJO3 EJD4 {NFAY 0.0 0.0 3.04 8.2 5.47 358.1 4 4.06% 46 17 13.4 7045.89 7.040.4 7.008 92 7.031.38 70252 7.024.38
P42 EJo4 EJOS {N/A) 0.0 0.0 3.04 8.7 541 347.2 4 3.92% 45 17 13.2 7031.38 7.025.7 7.024.18 .017.28 7.011.4 7.010.56
P43 EID4 EJOS 1.11 21.1 5.7 1.11 211 5.07 52 L 21.92% 49 B8 18.6 moin 7.013.0 7.012.10 7.017.38 7.011.8 7 010.96
Pa4 EJOS EJOG {MA) 0.0 0.0 4.15 214 507 431.6 3G 2 38% 63 21 11.6 7017.28 7.011.5 7,000.96 7,005.70 7,000.7 £.999.70
PAS EID& Ae ] 1.16 23.5 56 1.16 235 4.78 52 18 1.5a% 13 ] 3.2 7004.98 7.001.6 7,000.08 1,005.70 7,001.6 7,000.00
P4s EJOS EJ11 A/A 0.0 0.0 5.31 235 478 73.3 30 3.78% BC 26 14.5 7005.70 7.001.1 6.999.40 7.004.13 899.0 3.996.62
Par EJ11 EJ12 N/A] 0.0 0.0 B87.77 209 1 1.09 366.0 66 1.168% 362 313 17.2 7004.13 6.988.2 5.993.33 .999.34 8928 3 088 B4
Pag EJ12 EJ13 NPA) 0.0 0.0 87.77 200.4 .06 448.3 2 0.88% 315 313 15.1 6959.34 6.593.4 5.988 54 ,.995.10 889 5 8 984 B0
P49 [=EK] EJ14 (L] 0.0 0.0 B7.77 209.9 .08 452.2 B8 2.77% 559 313 242 6995.10 6,989.1 ©.984 30 .982.27 8.978.1 897177
P50 EJ14 EOS1 [NIA) 2.0 2.0 187.77 210.2 .09 1341 68 0.67% 275 313 13.2 692,27 6.976.8 | 897147 '980.00 8975.4 6,970.57

$:ACivilProj\Meridian Ranch Filing 11\AdmintReports\DRAINAGEWFDR\REPOR FAFDR - Filing 11.doc
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Appendix C — Street Flow Data
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Project Description

Friction Method

Manning Formula

Worksheet for Ramp Full Street Section

Solve For Discharge
InputData — . —————
Channel Slope 0.00500 fM
Noermal Depth 075 +#
Section Definitions
Station (fl) Elevation (ft)
0+00 0.00
0+13 -0.25
0+14 -0.75
0+15 -0.59
0+30 -0.29
0+45 ~0.59
0+46 ~0.75
0+48 -0.25
0+60 0.00
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+00, 0.00) (0+13, -0.25) 0.030
{0+13, -0.25) {0+15, -0.59) 0.013
(0+15, -0.59) (0+45, -0.59) 0.015
{0+45, -0.59) {0+48, -0.25) 0.013
{0+48, -0.25) (0+80, 0.00) 0.030
<None> (0+60, 0.00) 0.030

Options

Lurrent Houghness vveigntea
Method

Open Channel Weighting Method
Closed Channel Weighting Method

Pavlovskii's Method

Pavlovskii's Method
Pavlovskii's Method

47222013 1:43:30 PM

Bentley Systems, Inc. Haestad Methods ScBedtinyCeiteiastor V8i (SELECTseries 1) [08.11.01.03]

27 Stemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Worksheet for Ramp Full Street Section

Results ) ] ] B o
Discharge 42.54 ft¥s

Elevation Range -0.75t0 0.00 ft

Flow Area 19.32 ft?

Wetted Perimeter 60.21 ft

Hydraulic Radius 0.32 ft

Top Width 60.00 ft

Normal Depth 0.75 f#t

Critical Depth 066 ft

Critical Slope 0.01121 Uit

Velocity 220 fis

Velocity Head 008 ft

Specific Energy 083 #

Froude Number 0.68

Flow Type Subgritical

GVF Input Data__ - W o ] ) i 7 *ml____:__ N
Downstream Depth 0.00 +#

Length 000 f

Number Of Steps 0

GVF Output Data - - ]
Upstream Depth 000

Profite Description

Profile Headloss .00 fi

Downstream Velocity Infinity  fifs

Upstream Velocity Infinity  ft/s

Normal Depth 0.75

Critical Depth 0.66

Channel Slope 0.00500 fuft

Critical Slope 001121  fuft

4/22/2013 1:43:30 PM

Bentlay Systems, inc. Haestad Methods SdwthtinCRiterMastar V3i (SELECTseries 1) [08.11.01.03]
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Cross Section for Ramp Full Street Section

PR - — et s B T T

Project Description

Friction Method Manning Formula

Solve For Discharge

Enput Data

Channel Slope 0.00500 fuft
Normal Depth 075 f
Discharge 4254 fiYs

r .
Cross Section Image

0.20
010
0.00
0.10)
0.20°
030]
040
050|
0,80
.0.70 "
080
090

Elevation

Qg
0+00 O+10 0+20 0430 0«40 0O+50 0+&(
Slation

Bentley Systams, Inc. Haestad Methods Sdhetitin Y RicwiMaster VBi {SELECTseries 1) [08.11.01.03]
42272013 1:50:31 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1.203-755-1666 Page 1 of 1



RESIDENTIAL STREET SECTION

RAMP

CURB

5-Year Storm Event Maximum Allowable Street Flows
{Maximum Flow to Top of Curb)

Full Street Width Half Street Width
Channel Flow | Wetted | T Fi T
Slope | Discharge| Velocily ) op Discharge| Veloaty ww op
(@ (RYs) s) Area |Perimeter| Width (s (fs) Area Width
{9 i3] (f) (A7 (fy
0.0050 19 2.5 7.45 35.2 35.0 9.4 25 3.7 17.5
0.0063 21 2.8 7.45 35.2 35.0 1 2.8 3.7 17.5
0.0075 23 31 7.45 35.2 35.0 12 3.1 37 17.5
0.0088 25 kX:] 7.45 35.2 35.0 12 3.3 3.7 17.5
0.0100 27 3.6 7.45 5.2 35.0 13 36 3.7 17.5
0.0113 28 38 7.45 35.2 35.0 14 3.8 37 17.5
0.0125 30 4.0 7.45 35.2 35.0 15 4.0 37 17.5
0.0138 31 4.2 7.45 352 35.0 16 42 37 17.5
0.0150 33 4.4 7.45 35.2 35.0 16 44 3.7 17.5
0.0163 34 4.6 7.45 35.2 35.0 17 4.5 3.7 17.5
0.0175 35 4.7 7.45 35.2 35.0 18 47 37 17.5
0.0188 37 4.9 7.45 35.2 35.0 18 4.9 37 17.5
0.0200 38 5.1 7.45 35.2 35.0 19 50 3.7 17.5
0.0213 39 5.2 7.45 35.2 35.0 19 5.2 37 17.5
0.0225 40 5.4 7.45 35.2 50 20 5.4 3.7 17.56
0.0238 41 55 7.45 35.2 35.0 20 5.5 3.7 17.5
0.0250 42 57 7.45 352 35.0 21 5.6 3.7 17.5
0.0263 43 5.8 7.45 35.2 35.¢ 22 58 3.7 17.5
0.0275 44 59 7.45 35.2 35.0 22 59 3.7 17.5
0.0288 45 6.1 7.45 352 35.0 23 6.0 3.7 17.5
0.0:300 46 6.2 7.45 35.2 35.0 23 6.2 3.7 17.5
0.0313 47 6.3 7.45 352 35.0 23 6.3 3.7 17.5
0.0325 48 6.5 7.45 352 35.0 24 6.4 37 17.5
0.0338 49 6.6 7.45 352 35.0 24 6.6 3.7 17.5
0.0350 50 6.7 7.45 35.2 35.0 25 6.7 3.7 17.5
0.0363 51 6.8 7.45 35.2 35.0 25 6.8 3.7 17.5
0.0375 52 6.9 7.45 35.2 35.0 26 6.9 37 17.5
0.0388 53 7.1 7.45 35.2 35.0 26 7.0 37 17.5
0.0400 53 7.2 7.45 35.2 35.0 27 7.1 3.7 17.5
100-Year Storm Event Maximum Allowable Street Flows
(Maximum Flow to Right-of-Way)
Fuli Street Width Hall Street Width
Channel Flow Wetted Top Flow To
Slope |Discharge| Veloaty . Discharge| Velocity P
() (H¥rs) (f/s) Area | Perimeter| Width (Ys) (Rs) Area Width
(fD () (fts (f) )
0.0050 43 2.2 18.32 60.2 60.0 21 2.2 9.7 30
0.0063 48 2.5 18.32 60.2 6Q.0 24 2.4 9.7 30
0.0075 52 2.7 19.32 60.2 60.0 26 27 9.7 30
0.0088 56 2.9 19.32 60.2 60.0 28 2.9 9.7 30
0.0100 60 3.1 19.32 0.2 60.0 30 3.1 9.7 30
0.0113 64 3.3 19.32 60.2 60.0 32 3.3 9.7 30
0.0125 67 3.5 19.32 60.2 60.0 33 3.5 9.7 30
0.0138 71 3.7 19.32 0.2 B0.0 35 3.8 9.7 30
0.0150 74 3.8 19.32 60,2 60.0 36 3.8 9.7 30
0.0163 77 4.0 19.32 60.2 60.0 38 3.9 9.7 30
0.0175 80 4.1 19.32 60.2 60.0 39 4.1 9.7 30
0.0188 82 4.3 19.32 60.2 80.0 41 4.2 9.7 30
0.0200 B85 4.4 19.32 60.2 650.0 42 4.4 9.7 30
0.0213 88 4.5 18.32 60.2 60.0 43 4.5 9.7 30
0.0225 90 4.7 19.32 £0.2 B0.0 45 48 9.7 30
0.0238 93 4.8 19.32 60.2 60.0 46 4.8 9.7 30
0.0250 95 4.9 18.32 60.2 60.0 47 4.9 9.7 ki
0,0263 97 5.0 19.32 60.2 60.0 48 5.0 9.7 30
0.0275 100 5.2 18.32 60.2 60.0 49 5.1 9.7 30
0.0288 102 5.3 18.32 60.2 80.0 50 5.2 9.7 30
0.0300 104 54 19.32 £0.2 60.0 52 5.3 9.7 30
0.0313 106 55 18.32 60.2 60.0 53 55 9.7 30
0.0325 108 5.6 19.32 60.2 B0.0 54 5.6 9.7 30
0.0338 111 57 19.32 0.2 B0.0 55 5.7 9.7 30
0.0350 113 5.8 19.32 60.2 60,0 56 5.8 2.7 30
0.0363 115 59 19.32 60.2 60.0 57 59 9.7 30
0.0375 117 6.0 19.32 60.2 60.0 58 6.0 9.7 30
0.0388 118 6.1 19.32 60.2 60.0 39 &1 9.7 30
0.0400 120 6.2 19.32 60.2 60.0 60 6.2 9.7 30




Street Flows Ramp Curb
{(Maximum Flow to Crown of Roadway)

Full Street Width Hall Stroet Widih

Channel
Siope }Discharge] Velocity Flow Wgtted Top Discharge) Velocity Flow Top
(R (fts) (A/s) Arga | Perimeter| Width e (ft/s) Area Width

(ft?) ) {ft) (A1) )

0.0050 13 2.2 6.05 35.0 34.8 6.7 2.2 3.0 17.4
0.0063 15 2.5 6.05 35.0 34.8 7.5 2.5 3.0 17.4
0.0075 18 27 6.05 35.0 34.8 8.2 2.7 3.0 17.4
0.0088 18 2.9 6.05 35.0 34.8 8.9 2.9 3.0 17.4
0.0100 19 3.1 6.05 35.0 4.8 9.5 3.1 3.0 17.4
0.0113 20 3.3 6.05 35.0 34.8 10 3.3 3.0 17.4
0.0125 21 3.5 6.05 35.0 4.8 11 3.5 3.0 17.4
0.0138 22 3.7 £.05 35.0 48 11 3.7 3.0 17.4
0.0150 23 3.8 6.05 3540 34.8 12 3.8 3.0 17.4
0.0163 24 4.0 £.05 35.0 34.8 12 4.0 3.0 17.4
0.0174 25 4.1 6.05 35.¢ 34.8 i3 4.1 3.0 7.4
0.0188 26 4.3 B.05 350 34.8 13 4.3 3.0 17.4
0.0200 27 4.4 6.05 35.0 34.8 13 4.4 3.0 17,4
0.0213 28 4.6 6.05 35.0 34.8 14 4.6 3.0 17.4
00223 28 4.7 6.05 35.0 4.8 14 4.7 3.0 17.4
0.0238 29 4.8 6.05 35.0 34.8 15 4.8 3.0 7.4
0.0250 30 5.0 6.05 35.0 348 15 5.0 3.0 17.4
0.0263 31 5.1 6.05 35.0 34.8 15 5.1 3.0 17.4
0.0275 3 5.2 6.05 35.0 34.8 16 5.2 3.0 17.4
0.0288 a2 53 6.05 35.0 34.8 16 53 3.0 17.4
0.0300 33 5.4 6.05 35.0 34.8 16 5.4 30 17.4
0.0313 34 5.5 6.05 35.0 34.8 17 5.5 3.0 17.4
0.0325 34 57 6.05 35.0 34.8 17 5.6 3.0 17.4
0.0338 35 5.8 6.05 35.0 .8 17 5.8 3.0 17.4
0.0350 35 5.9 6.05 33.0 348 1B 59 3.0 17.4
0.0363 36 60 6.03 35.0 34.8 18 6.0 3.0 17.4
0.0375 a7 6.1 6.05 35.0 34.8 18 6.1 3.0 17.4
0.0388 37 6.2 6.05 350 34.8 19 6.2 3.0 17.4
0.0400 38 63 5.05 35.0 34.8 19 8.3 3.0 17.4




Worksheet for Vertical Full Street Section

Project Description o

Friction Method Manning Formula

Solve For Discharge

e o S e e e e+ e e i el e ey
InputData = e e
Channel Slope 0.00500 i/t

Normal Depth 075 #

Section Definitions

Station (f) Elevation (f)
0+00 0.00
0+13 -0.25
0+13 -0.25
0+13 -0.75
0+15 -0.58
0+30 -0.28
0+45 -0.58
0+47 -0.75
0+47 -0.25
0+48 -0.25
0+60 0.00

Roughness Segment Definilions

—_—— —— ———

L Start Station . Ending Station Roughness Coefficiet |

(0+00, 0.00) (0+13, -0.25) 0.030

{0+13, -0.25) (0+15, -0.58) 0.013

(0+15, -0.58) (0+45, -0.58) 0.015

{0+45, -0.58) (0+48, -0.25) 0.013

(0+48, -0.25) {0+60, 0.00) 0.030

<None> (0+60, 0.00) 0.030

Options - . _ o
ﬁ:ﬁ;ﬂl Roughness vaignes Pavlovskii's Method
Open Channel Weighting Method Pavlovskii's Method

Bentley Systems, In¢. Hagstad Methods Sciekidin CRloterM aster VBi {SELECTserios 1) [08.11.01.03]
412212013 1:52:05 PM 27 Slemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Options _

Closed Channel Weighting Method

Pavlovskii's Method

Worksheet for Vertical Full Street Section

Resuts - e ]
Discharge 4133 fiYs
Elevation Range -0.7510 0001

Flow Area 19.04 12
Wetted Perimeter 61.02 ft
Hydraulic Radius 031 1t
Top Width 60.00 ft
Normal Depth 075 ft
Critical Depth 066 ft
Critical Slope 0.01143 st
Velocity 217 s
Velocity Head 007 ft
Specific Energy 082
Froude Number 0.68

Flow Type Subcritical

'QVF Input Data

Downstream Depth 0.00
Length 0.00
Number Of Steps 0
GVF Output Data ]
Upstream Depth 0.00 f
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  fu/s
Upstream Velocity Infinity  fi/s
Normal Depth 075 #t
Critical Depth 066
Channel Slope 0.00500 fift
Critical Slope 0.01143 fiMt

412212013 1:52:05 PM

Bentiey Systems, Inc. Haestad Methods SdsttinyCElteitaster V8i (SELECTserles 1) [08.11.01.03]
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Project Description

Friction Method

Solve For

Input Data

Channel Slape

Normal Depth

Discharge

Cross Section for Vertical Full Street Section

r A -
Cross Section Image

0.20
0.10
0.00.
-0.19
-0.20
-0.30
-0.40°

Elevation

-0.70i

-0.90°

-1.00

Manning Formula
Discharge
0.00500 fi/fe
0.75 ft
41.33  ftys
.......... D R s o
-0.80.
-0.80
T0400  0+10 0420 0+30  0+40 0+50  O+8(
Station

412212013 1:52:45 PM
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RESIDENTIAL STREET SECTION
RAMP CURB

5-Year Storm Event Maximum Allowable Street Flows
(Maximum Flow to Top of Curb}

Ful Street Widih Half Street Widlh
Channel Flow | Wetted | Top Flow To
Slope |Discharge| Velodity . Discharge| Velocity p
() (s ) Area |Permeter| Widih (fts) (frs) Area Width
il (f {R) (A% {ft)
0,0050 19 2.5 7.45 35.2 35.0 9.4 2.5 3.7 17.5
0.0063 21 2.4 7.45 35.2 35.0 11 2.8 37 17.5
0.0075 23 3.1 7.45 35.2 35.0 12 3.1 3.7 17.5
0.0088 25 3.4 7.45 35,2 35.0 12 3.3 37 17,5
0.0100 27 3.6 7.45 35.2 35.0 13 36 3.7 17.5
0.0113 28 3.8 7.45 352 5.0 14 3.8 3.7 17.5
0.0125 30 4.0 7.45 352 35.0 15 4.0 3.7 17.5
0.0138 31 4.2 7.45 35.2 35.0 16 4.2 3.7 17.5
0.0150 33 4.4 7.45 35.2 35.0 16 4.4 37 17.5
0.0163 34 4.6 7.45 352 35.0 17 4.5 3.7 17.56
D.0175 a5 4.7 7.45 35.2 35.0 18 4.7 3.7 17.5
0.0188 37 49 7.45 352 35.0 18 49 a7 17.5
0.0200 38 5.1 7.45 35.2 35.0 19 5.0 3.7 17.5
0.0213 39 5.2 7.45 35.2 35.0 19 52 3.7 17.5
0.0225 40 5.4 7.45 35.2 35.0 20 5.4 3.7 17.5
0.0238 a1 55 7.45 35.2 35.0 20 5.5 3.7 17.5
0.0250 42 57 1.45 35.2 35.0 21 5.6 37 17.5
0.0263 43 58 7.45 35.2 5.0 22 5.8 3.7 17.5
0.0275 44 5.9 7.45 35.2 35.0 22 5.9 7 17.5
0.0288 45 6.1 7.45 352 5.0 23 6.0 3.7 17.5
0.0300 46 6.2 745 35.2 35.0 23 6.2 3.7 17.5
0.0313 47 6.3 7.45 5.2 35.0 23 6.3 37 17.5
0.0325 48 6.5 7.45 35.2 35.0 24 6.4 3.7 17.5
0.0338 49 6.6 7.45 35.2 35.0 24 66 3.7 17.5
0.0350 50 67 7.45 35.2 35.0 25 6.7 3.7 17.5
0.0363 51 6.8 7.45 35.2 35.0 25 6.8 3.7 17.5
0.0375 52 6.9 7.45 35.2 35.0 28 6.9 .7 17.5
0.0388 53 71 7.45 5.2 35.0 26 7.0 A7 17.5
0.0400 53 7.2 7.45 35.2 35.0 27 7.1 AT 17.5
100-Year Storm Event Maximum Allowable Street Flows
{Maximum Flow to Right-of-Way)
Full Street Width Half Streel Width
Channel
Slope |Discharge| Velocity Flow Wgtted Top Discharge| Velocity Flow Top
() (fivs) (fus) Area |Permeter| Width #rs) (Rus) Area Width
(ft3) () (f L] {ft)
0.0050 43 2.2 19,32 60.2 50.0 21 2.2 9.7 30
0.0063 458 2.5 19.32 €0.2 60.0 24 2.4 9.7 30
0.0075 52 2.7 19.32 60.2 60.0 26 2.7 9.7 30
0.0088 56 2.9 19,32 60.2 60.0 28 2.9 9.7 30
0.0100 80 3.1 19.32 60,2 60.0 30 31 9.7 30
00113 64 332 19.32 60.2 60.0 32 3.3 Q.7 30
0.0125 67 35 19,32 60.2 60.0 33 3.5 9.7 30
0.0138 71 3.7 19.32 60,2 60.0 35 X ] 9.7 30
0.0150 74 3.8 19,32 60.2 60.0 36 3.8 9.7 30
0.0163 77 4.0 19,32 60.2 60.0 38 39 97 30
0.0175 80 4.1 19.32 60.2 80.0 38 4.1 9.7 30
0.0188 82 4.3 19.32 60.2 50.0 41 4.2 9.7 30
0.0200 85 4.4 19.32 60.2 60.0 42 4.4 9.7 30
0.0213 a3 4.5 19,32 60.2 50.0 43 4.5 9.7 30
0.0225 90 4.7 19.32 60.2 60.0 45 4.6 9.7 0
0.0238 93 4.8 19,32 80,2 60.0 46 4.8 9.7 30
0.0250 95 4.9 19.32 60.2 60.0 47 49 9.7 30
0.0263 97 5.0 19.32 60.2 60.0 48 5.0 9.7 30
0.0275 100 5.2 19.32 50.2 60.0 49 5.1 9.7 30
0.0288 102 5.3 19.32 60.2 60.0 50 52 9.7 a0
0.0300 104 54 19.32 60.2 60.0 52 53 897 30
0.0313 106 5.5 19.32 60.2 60.0 53 5.5 8.7 30
0.0325 108 5.6 19,32 60.2 60.0 54 5.6 Q.7 30
0.0338 111 5.7 19.32 60.2 60.0 53 5.7 8.7 30
0.0350 113 58 19.32 60.2 60.0 56 5.8 9.7 30
0.0363 1156 59 19.32 0.2 60.0 57 5.8 9.7 30
0.0375 117 6.0 19,32 60.2 60.0 58 6.0 9.7 30
0.0388 118 &1 19.32 60.2 60.0 59 6.1 9.7 30
0.0400 120 G.2 19.32 60.2 60.0 60 6.2 9.7 30




Street Flows Ramp Curb
{Maximum Flow te Crown of Roadway)

Full Street Width Half Street Width
Channel Flow | Wetted | To Flow To

Slape  |Discharge| Velocity A Peri P Discharge| Yelocity P
(Ut (s (f's) rea erimeter| Width (#7s) (fs) Area Width

(% (ft) () (ft9) {ft)

0.0050 13 2.2 6.05 35.0 34.8 &.7 2.2 3.0 17.4
0.0063 15 2.5 6.05 35.0 348 7.5 25 3.0 17.4
0.0075 16 2.7 6.05 35.0 34.8 8.2 2.7 3.0 17.4
0.0088 18 2.9 505 35.0 34.8 8.9 2.9 30 17.4
0.0100 19 3.1 6.05 35.0 34.8 9.5 3.1 3.0 17.4
0.0113 20 3.3 6.05 350 34.8 10 3.3 3.0 17.4
0.0125 21 3.5 6.05 35.0 34.8 11 a5 3.0 17.4
0.0138 22 37 6.05 35.0 34.8 11 37 30 17.4
0.015C 23 3.3 6.05 35.0 34.8 12 3.8 3.0 17.4
0.0163 24 4.0 6.05 35.0 34.8 12 4.0 30 174
0.0175 25 4.1 6.05 35.0 34.8 13 4.1 3.0 17.4
0.0188 26 4.3 6.05 35.0 34.8 13 4.3 3.0 17.4
0.0200 27 4.4 6.05 350 348 12 4.4 3.0 17.4
0.0213 28 4.6 6.05 35.0 34.8 14 4.6 3.0 7.4
0.0225 28 4.7 6.05 35.0 34.8 14 4.7 30 17.4
0.0238 29 4.8 6.05 35.0 34.8 15 4.8 3.0 17.4
0.0250 30 5.0 6.05 35.0 34.8 15 5.0 3.0 17.4
0.0263 31 5.1 6.05 35.0 348 15 51 3.0 17.4
0.0275 k) 5.2 6.05 35.0 34.8 18 5.2 3.0 17.4
0.0288 32 5.3 6.05 35.0 34.8 16 5.3 3.0 17.4
0.0300 33 5.4 6.05 5.0 34.8 16 54 3.0 17 4
0.0313 34 5.5 6.05 35.0 4.8 17 5.5 3.0 17.4
00325 4 5.7 5.05 S0 34.8 17 9.8 3.0 17.4
0.0338 35 5.8 6.05 35.0 34 8 17 5.8 30 17.4
0.0350 a5 5.9 6.05 35.0 34.8 18 5.9 3.0 17.4
0.0363 ] 6.0 6.05 35.0 4.8 18 6.0 3.0 17.4
0.0375 37 6.1 6.05 35.0 34.8 18 6.1 30 17.4
0.0388 a7 8.2 .05 35.0 34.8 18 6.2 3.0 17.4
0.0400 38 5.3 6.05 35.0 34.8 18 6.3 3.0 17,4




Appendix D - HEC-HMS Data
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COMPOSITE 'C’' FACTORS
PROJECT: 58 'SCS5 Calcs for Mendian Ranch Filing 114 Date 31102014
BASIN AREA (AG ) AREA | comPosIT
o
DESIGNATION UNDEVELOPEDI GRADED L 5 DUIAC | 8 DUIAC | STREETS ogngsgégE [ TOTAL ™D | rarer
HGO7 63.0 63 00584 | 610
HG0E 850 85 01328 | 610
HGO? 114.0 114 01781 | 610
HG10 83.0 88 01375 | 61.0
HG11 1310 131 0.2047 |_61.0
HG15 164 0 164 02553 | 61.0
DEVELOPED
HGOB 33 1 29 88 c1275 | 68z
FGO9 263 57 32 cos00 | 704
FG11 FROM APPROVED MERIDIAN RANCH MDDP DATED MAY 2012 39 00609 | 794
FG12 21 00328 | ec.0
FG13 06 353 101 76 01188 | e8.8
HG15 800 80 86 D134 | 618
FG15a 6.3 30 0.7 10 0.016_| 70.6
FG16 122 259 41 73 50 0077 | 748
HG17 72.0 72 0113 | e10
HG18 72.5 225 55 0148 | ez7
HG30 49.0 @ vo77 | 618
FG31 FROM APPROVED MERIDIAN RANCH MDDP DATED MAY 2012 {OLD FG1T) 59 00922 | 80.0
F5az TE 20 77 N
[FeFH 5 50 7 00108 | 718
FUTORE
FGo8 5 T1aEs | 750
FGoB 57 00422 | 728
FG10 FROM APPROVED MERIDIAN RANCH MDDP DATED MAY 2012 51 nosE: | 734
FG ) 0.0600 | 784
G 21 0.0328 | 804
G I I 10,1 I 79 48 0.0750 | 658
FGi4 FROM APPROVED MERIDIAN RANCH MODP DATED MAY 2012 20 00313 | 774
FG15 290 30 75 G1188 | 72,
FG18a 93 0.7 10 0.0156 | 762
FG16 36.1 3 73 50 00773 | i
ig:g FROM APPROVED MERIDIAN RANCH MDDP CATED MAY 2012 *?15 gqu; ;;::
FG31 FROM APPROVED MERIDIAN RANCH MUDP DATED MAY 2012 (GLD FG17) 59 00922 | 804 |
FGaz 20 2.0 12 00218 | es.
FGa3 50 2.0 7 D008 | 71%
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HISTORIC

DRAINAGE | DISCHARGE TOTAL DISCHARGE TOTAL
HYDROLOGIC AREA PEAK VOLUME PEAK VOLUME
ELEMENT (SQ. ML) Qqg0 (CFS) |Quoo (AC. FT.)| Qs {(CFS) Qs (AC. FT)
HGO7 0.0984 41 53 5 1.2
HGO7-G11 0.0984 41 53 5 1.2
HGO8 0.1328 77 7.2 10 1.6
G11 0.2312 104 12.5 12 2.8
G11-G12 0.2312 104 124 11 27
HGO9 0.1781 82 9.7 10 2.1
G12 0.4093 185 221 20 4.9
G12-HO8 0.4093 183 21.8 20 4.8
HG10 0.1375 49 7.4 6 1.6
HO8 0.5468 232 29.2 22 6.4
HG11 0.2047 87 11.1 11 2.4
HO9 0.2047 87 11.1 11 2.4
HG15 0.2563 801 13.9 11 3.0
H13 0.2563 80 13.9 11 3.0
HGO8
HGO7
o &
HGO07-G114
G111
G11-G12
HGOg
(]
G12
. N s
[#Y
& =
G12-HO8
]
Lir
HG10
H09 =
HQ8 H13
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FILING 11A

DRAINAGE|DISCHARGE| TOTAL |DISCHARGE| TOTAL
HYE?_F;?ALE%?'C AREA PEAK VOLUME PEAK VOLUME
(SQ. ML) | Qio0 (CFS) |Qiao (AC. FT.)| Qs(CFS) |Qs(AC.FT)

HGO8 0.1375 107 10.5 24 3.1
FGO8-PONDD | 0.1375 107 10.5 24 3.1
FG13 0.1188 80 8.5 16 2.4
FG11 0.0608 85 7.2 30 28
FGO09 0.0500 51 41 13 13
GO5 0.1108 134 1.4 42 41
GO05-POND D 0.1108 134 11.4 42 41
FG12 0.0328 55 41 21 1.7
POND D 0.3999 64 29.6 8 8.0
POND D-G17 0.3999 64 29.6 8 8.0
HG15 0.1344 58 75 8 17
FG15a 0.0156 20 1.4 6 04
G17 0.5499 91 384 11 10.1
G17-G18 0.5499 91 38.4 11 10.1
FG16 0.0773 97 8.0 31 29
G18 0.6272 161 464 41 13.0
G18-PONDE 0.6272 161 464 41 13.0
FG31 0.0922 123 11.6 45 47
HG30 0.0766 49 4.2 6 0.9
HG30-POND HS | 0.0766 48 4.1 6 0.9
POND HS 0.1688 126 15.8 27 5.6
HG18 0.1484 67 87 10 21
POND E 0.9444 141 65.2 18 18.4
FG33 0.0109 13 1.0 4 0.3
HO8 74 12

H09 0.9553 = 66.2 =3 18.7

* FROM OUTLET STAGE-STORAGE CALCULATION

l
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HGO08
FG11 l%:"’

FGO08-POND D
G05-POND D

FG12
POND D-G17
FG15a
S
G17-G18
2. HG30

G18
rG31 \ HG30-POND HS

&=

POND HS

HO8 FG33
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FUTURE

DRAINAGE|DISCHARGE|  TOTAL  |DISCHARGE| TOTAL
H?_’;ﬁﬁ?m AREA PEAK VOLUME PEAK VOLUME
(SQ. ML) | Qoo (CFS) Qi (AC. FT)| Qs (CFS) |Qs(AC FT)
FGO8 0.1453 170 158 55 58
FG11 0.0608 85 7.2 30 5.8
FGO9 0.0416 53 4.0 16 14
G05 0.2477 302 27 1 99 10.0
GO05-POND D | 0.2477 301 27.0 98 10.0
FG10 0.0953 94 9.2 27 3.2
FG13 0.075 53 5.2 10 14
FG12 0.0328 55 21 21 17
POND D 0.4508 105 20.3 15 12.8
POND D-G17 | _0.4508 105 20,3 15 12.8
FG15 0.1188 132 11.2 38 3.7
FG14 0.0313 47 36 17 14
FG14.G17 | 00313 47 3.6 16 14
G17a 0.1501 179 14.7 54 5.1
FG15a 0.0156 27 18 10 0.7
G17 0.6165 212 56.8 63 18.6
G17-G18 0.6165 212 56.7 63 18.6
FG16 0.0773 109 8.8 37 3.4
518 0.6938 319 65.6 99 319
G18-PONDE | 06938 37 65.6 99 21.9
FG18 0.1641 198 16.9 62 6.0
FG18.POND E| 0.1641 198 16.9 62 6.0
FG19 0.0977 203 13.2 83 5.6
FG31 0.0922 123 116 45 4.7
PONDHS | 00922 79 116 25 4.7
POND E 1.0478 17 92.1 24 27.7
FG33 0.0109 15 1.0 7) 0.3
Ho8 155 15.8
cos 1.0587 = 93.1 = 28

* FROM OUTLET STAGE-STORAGE CALCULATION

i
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G05-POND D

POND D-G17

FG14-G17
FG14

G17-G18
FG31
& PONDHS G18
e
F(;319 = G18-PONDFG 18
S . o,
, FONDE £
= FG18-POND E
FG33
HO8-H09
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Appendix E - Detention Pond Information
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FILING 11 DEVELOPED CONDITION
Simulation Run: F11A-100 YR Reservoir: POND D

Start of Run: ~ 09May2008, 08:00 Basin Model: Estates Rough Grading
End of Run: 10May2008, 08:00 Meteorologic Model:  SCS TYPE ItA [00YR
Compute Time: 07Mar2014, 15:02:03 Control Specifications: 24 HR-2 MIN.

Volume Units: AC-FT
Computed Results:
Peak Inflow: 361 (CFS) Date/Time of Peak Inflow: 09May2008, 14:14
Peak Outflow: 64 (CFS) Date/Time of Peak Outflow:  (09May2008, 15:04
Total Inflow :  34.5 (AC-FT) Peak Storage: 16.3 (AC-FT)
Total Outflow: 29.6 (AC-FT) Peak Elevation: 7055.7 (FT)

Simulation Run: F11A-005 YR Reservoir: POND D

Start of Run:  09May2008, 08:00 Basin Model: Estates Rough Grading
End of Run: 10May2008, 08:00 Meteorologic Model:  SCS TYPE [IA 100YR
Compute Time: 07Mar2014, 14:33:20 Control Specifications: 24 HR-2 MIN.

Volume Units: AC-FT
Computed Results:
Peak Inflow: 95 (CFS) Date/Time of Peak Inflow: 09May2008, 14:18
Peak Outflow: 8 (CFS) Date/Time of Peak Outflow:  09May2008, 16:24
Total Inflow :  11.2 (AC-FT) Peak Storage: 6.0 (AC-FT)
Total OQutflow: 8.0 (AC-FT) Peak Elevation: 7053.5 (FT)

Simulation Run: F11A-100 YR Reservoir: POND E

Start of Run:  09May2008, 08:00 Basin Model: Estates Rough Grading

End of Run: 10May2008, 08:00 Meteorologic Model: SCS TYPE IIA 100YR

Compute Time: 07Mar2014, 15:02:03 Control Specifications: 24 HR-2 MIN.
Volume Units: AC-FT

Computed Results:

Peak Inflow: 333(CFS) Date/Time of Peak Inflow: 09May2008, 14:24

Peak Outflow: 141 (CFS) Date/Time of Peak Outflow:  09May2008, 15:20

Total Inflow : 709 (AC-FT) Peak Storage: 17.6 (AC-FT)

Total Outflow: 65.2 (AC-FT) Peak Elevation: 6971.2 (FT)
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Simulation Run: F11A-005 YR Reservoir: POND E

Start of Run:  09May2008, 08:00 Basin Model: Estates Rough Grading
End of Run: [0May2008, 08:00 Meteorologic Model: SCS TYPE IIA 100YR
Compute Time: 07Mar2014, 14:33:20 Control Specifications: 24 HR-2 MIN.
Volume Units: AC-FT
Computed Results:
Peak Inflow: 66 (CFS) Date/Time of Peak [nflow: 09May2008, 14:20
Peak Qutflow: 18 (CFS) Date/Time of Peak Outflow:  09May2008, 16:52
Total Inflow :  20.6 (AC-FT) Peak Storage: 6.2 (AC-FT)
Total Quttlow: 18.4 (AC-FT) Peak Elevation: 6969.7 (FT)
FINAL FUTURE CONDITION
Simulation Run: F-100 YR Reservoir: POND D
Start of Run:  09May2008, 08:00 Basin Model: Estates Rough Grading
End of Run: 10May2008, 0800 Meteorologic Model: SCS TYPE 1A 100YR
Compute Time: 10Mar2014, 10:00:30 Control Specifications: 24 HR-2 MIN.
Volume Units: AC-FT
Computed Results:
Peak Inflow: 495 (CFS) Date/Time of Peak Inflow: 09May2008, 14:14
Peak Outflow: 105 (CFS) Date/Time of Peak Outflow:  09May2008, 14:56
Total Inflow :  45.7 (AC-FT) Peak Storage: 21.1 (AC-FT)
Total Qutflow: 40.3 (AC-FT) Peak Elevation: 7056.4 (FT)

Simulation Run: F-005 YR Reservoir: POND D

Start of Run: ~ 09May2008, 08:00 Basin Model: Estates Rough Grading
End of Run: [0May2008, 08:00 Meteorologic Model: SCS TYPE 1A 100YR
Compute Time: 10Mar2014, 09:50:40 Control Specifications: 24 HR-2 MIN.

Volume Units: AC-FT
Computed Results:
Peak Inflow: 153 (CFS) Date/Time of Peak Inflow: 09May2008, 14:16
Peak Qutflow: 15 (CFS) Date/Time of Peak Outflow: 09May2008, 16:06
Total Inflow :  16.3 (AC-FT) Peak Storage: 8.4 (AC-FT)
Total Outflow: 12.8 (AC-FT) Peak Elevation: 7054.1 (FT)

$:\CivilProj\Meridian Ranch Filing | \Admin\Reports\DRAINAGE\FDR\REPORT\FDR - Filing 11.doc




FINAL FUTURE CONDITION
Simulation Run: F-100 YR Reservoir: POND E

Start of Run: 09May2008, 08:00 Basin Model: MERIDIAN RANCH
End of Run: 10May20038, 08:00 Meteorologic Model: SCS TYPE [IA 100YR
Compute Time: 10Mar2014, 10:00:30 Control Specifications: 24 HR-2 MIN.

Volume Units: AC-FT
Computed Results:
Peak Inflow: 707 (CES) Date/Time of Peak Inflow: 09May2008, 14:10
Peak Outflow: 217 (CFS) Date/Time of Peak Qutflow: 09May2008, 15:02
Total Inflow :  107.3 (AC-FT) Peak Storage: 334 (AC-FT)
Total Outflow: 92.1 (AC-FT) Peak Elevation: 6972.6 (FT)

Simulation Run: F-005 YR Reservoir; POND E

Start of Run: 09May2008, 08:00 Basin Model: MERIDIAN RANCH
End of Run: 10May2008, 08:00 Meteorologic Model:  SCS TYPE I1A 100YR
Compute Time: 10Mar2014, 09:50:40 Control Specifications: 24 HR-2 MIN.

Volume Units: AC-FT
Computed Results:
Peak Inflow: 233 (CFS) Date/Time of Peak Inflow: 09May2008, 14:12
Peak Outflow: 24 (CFS) Date/Time of Peak Outflow:  09May2008, 18:22
Total Inflow :  38.2 (AC-FT) Peak Storage: 17.1 (AC-FT)
Total Qutflow: 27.7 (AC-FT) Peak Elevation: 6971.1 (FT)
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STAGE/STORAGE/DISCHARGE CURVES FOR DETENTION POND ANALYSIS

- R - - -~ ]
Meridian Ranch Proposed Detention Pond D - Interim AS-BUILT

Heagler Basin - El Paso County, Colorado

Dara for spillway and embankment: Dala for oullet pipe and grate:
Dirmensions
Type Width (A.) X Height (R.} Dia.(in) (sqfl)

embankment length = 710 Reclangular Orifice 1: 0.03 2.3 Area = 0.069 Eleviocl = 7050.15

embankment elev = 7060 Circulur Orifice 2: 8 Area = 0.349 Elev o cl = 7051.3

spillway length = 100 Rectunpular Orifice 3: 5 0.5 Area= 2.500 Elev 1o ¢l = 7053.25

spillway elevation = 7038 None Selected Orifice d: Area= 0.000 Eleviocl =

100 year slorape elev.= 7055.8 Srand Pipe Dimensions

100 year siorage val = 16,8 |Rec Graie | 3 ] x | 4.25 Elev = | 70548

100 year discharge= 57 [Cure. Grawe | | dia. | Elev = |

5 vear slorage elev.= 7053.5 Qutlet Culvent Dimensions

S vens s\oTaRe vol— 6.0 Width (&} eight (8)  Dia. (R} Type

5 vear discharpe= 8 Qutler Culvert x 4 —| Circular

WQCV storage voi.= 1.0 Area 12.6 TOP

WOQCV depth= 23 Outlet 1. E. 7048.5 7052.9

12 WQCV smrwol.: 0.50 Wall Thick. 5 in.

STAGE STORAGE DISCHARGE
ORIFICE GRATE REALIZED
ELEY HEIGIIT AREA VOLUME TOP OF |SPILLWAY {max cutflow) {max oul{low) PIPE CULVERT TOTAL
sqfl acre acll cum acfl BANK | 2 3 4 Reclangular OUTFLOW FLOW
T049 & 0 9.0 0.00 0.0 -
7050 l 10705 02 0.1 G112 - - 0.2 - - - 02 0.150
7051 2 36676 0.8 0.5 0.67 - . 03 0 - - - 33 0.8 0.791
1052 3 71989 1.7 12 191 - - 0.5 1 - - - 60 19 1 858
7053 4 133440 3.1 24 4.27 - - 0.6 22 - - - S0 28 2,752
7054 b 178828 4.1 3.6 7.86) - - 07 2.8 10.4 - - 19 L138 13.838
7055 6 221269 5.1 4.6 12.45 - - 0.7 32 15.9 - 31 139 23 22,975
7055.5 65 245509 5.6 2.7 15.13 - - 0.8 34 18.1 - 20.2 148 42 42,475

7056 7 269749 6.2 546 18.08] - - 0.8 36 20 - 45 157 70 69 761
7058 9 337508 7.7 13.9 3203 - - 09 4.4 26 - L10 188 141 141.336
TO60 11 405520 9.3 310 49.09 - B4R S 1.0 5.0 3l - 140 214 177 1,025.796

Noles: 1} Top-of-bank and spillway flows are weir equations from section 11.3.) in the DCM. Q=CLH*1.5  (C=3.0)
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! 7 STAGE/STORAGE/DISCHARGE CURVES FOR DETENTION POND ANALYSIS ]

Meridian Ranch Proposed Detention Pond E-TEMP CMP RISER (TOTAL FLOWS)
Gieck Basin - El Paso County, Colorado

Data for spillway and embankmen:

INTERIM - FILING 114

embankmen length = 1860
embankment elev = 5976
spillway length = 200
spillway elevation = 6974.5
100 vear storape elev.= 6971.2
100 »ear storape vol.= 17.6
100 vear discharpe= 141
5 vear siorape elev.= 696%.7
5 vear siorage vol.= 62
5 vear discharpe= 18
WOUCV storage clev.= 6967.9
WQCV siorage vol.= 9.3
WOQCV depih = 0.5
172 WQCV siorage elev.= 09678
172 WOQCV siorage vol.= 0.2
STAGE STORAGE TOTAL DISCHARGE
ORIFICE GRATE REALIZED
ELEV HEIGHT AREA YOLUME TOPOF _|SPILLWAY (may outflow) (max owlflow} PIPE CULVERT TOTAL
sqft ncre acf cum acht BANK L 2 3 | Circular 1 ] 2 __QUTFLOW FLOW ]
6967 © 3110 0.07 0.0 00 - - - - . . o] - | . .
6968 1 49719 .14 0.6 0.6 - - 0.19 - - - - - 17.7] - 0.2 0.136
6969 2 148073 3.40 23 29 - - 04 - 746 - - - 516 - 19 7928
6970 3 282553 649 4.9 7.8 - - 0.5 L7 10.7 - - - 872| - 23 22.833
6970.5 R 345630 193 36 1.4 - - 0.5 356 12.0 - - - 1216 - 43 48.041
6971 4 408706 938 7.9 15.8] - - 0.6 673 13.1 - 11.4 - 14541 - 92 92316
6971.25 4125 428868 985 24 18.2 - - 06 85.4 13.6 - 167.3 - 15741 - 157 157
6971.5 4.5 449030/ 10.31 4.9 207 - - 06 969 14.1 - 415.2 - l6R2 | - 1608 168
6971.75 4.75 469192 10.77 2.6 23.3 - - 06 106.1 1.6 - 7283 - 1782} - 178 178
6972 5 489354 11.23 54 26.1 - - 0.6 114.6 15.1 - 1.0952 - 8121 - 187 187
6972.25 5.25 496911 1141 28 280 - - 0.7 122.6 156 - 1.508.7 - 1954 - 195 195
69725 55 504468 11.58] 5.7 318 - - 0.7 130.0 16.0 - 19642 - 2034 - 203 203
6973 6 319582 11.93 1.6 37.6 - - 6.7 143.7 169 - 29876 - 2188 - 219 219
6974 7 532469 12,22 121 49.7 - - 0.8 167.8 185 - 54218 - 2473 - 247 247
6976 9 557640 12.80 250 4.7 - 1.102 0.9 2078 214 - 11,3513 - 297.1 - 257 1,399
Noles; 1) Top-of-bank and spillway flows are weir equations from section 11.3.1 inthe DCM. Q=CLH"1.5  (C=3.0)

2) Orifice flows are also from seciion 11.3.1. Q=CA(2gHy"5 (C=6)
3} Grate flows are delermined fiom equations 7-2 and 7-3.  Weir Flow Q=(3PFH™I S)F, Orifice Flow Q=4.8(5*A1"0.5)
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STAGE/STORAGE/DISCHARGE CURVES FOR DETENTION POND ANALYSIS

[ata for spillway and embankmeni:

Meridian Ranch Propesed Detention Pond E-TEMP CMP RISER (H08)

Gieck Basin - El Paso County. Coloradoe

Daita for outlet pipe and grate:

[¥mensions
embankment length = 1860 Tvpe Haor V Widih (I}.) X Height (1.} Dia(in) {sgft)
embankment elev = 6975 Rectangular Orifice |: v 0.0310 1.00 Area = 0.031 Elev 1o ¢l = 6967.50
spillway length = 200 Rectangular Orifice 2; v 8 1.5 Area = 12.000  |Elevtocl= 6970.20
spillway elevarion = 6974 Circular Orifice 3: H 12 Area = 0. 785 Eleviocl = 6968.00
100 vear storage elev.= 69712 None Selecied OCrifice 4: v Aren = .000 Elev 1o cl = 6967 50
100 year stotage vol.= 17.6 Sund Pipe Dimensions
100 vear discharge= 74 [Rec Girate | x | [Elev= | 697095 |
S year storage elev.= 6969.7 |Cire. Grate | | 54 dia. | |Elev = | 697095 |
3 vear storape vol.= 63
5 vear discharge= 12 Quilet Culven Dimensions
WOQCV storape elev.= 6967.9 Width (0.) Height (N ) Dia. (1) Type
WOQCY storage val.= 0.3 Cutlet Culven x 3.3 I Circular
1/2 WOCY siorape elev.= 6967.8 Area 9.6 TOP
112 WQCY storege vol.= 0.2 Qutlet | £ 69668 £%70 67
wall Thick. 5 in.
STAGE STORAGE DISCHARGE
ORIFICE GRATE REALIZED
ELEV HEIGHT AREA VOLUME TOP QF |SPILLWAY {max cutflow) {max outllow) PIPE CULVERT TOTAL
sqil acre ach cum acfl BANK 1 2 3 4 Circular ] I s QUTFLOW FLOW
6967 0 3110 007 0.0 00 - - - - - 0 - .
6968 1 49719 1.14 06 0.6 0.1 - - - - 9 (14| 0.093
6969 el 148073 340 23 29 02 - 3B - - 26 4.0 3964
6970 3 282553 6.49 4.9 78 0.2 o8 5.3 - - 49 15 15,373
6970.5 is 3336295 193 3.9] 13 03 258 6.0 - - &1 32 32.060
6971 4 408706 958 7.9 158 03 463 66 - 6 73 59 58.833
6971.25 425 428868 985 24 18.2 03 58.0 68 - B4 78 78 78.450
697].5 45 441030 1051 4.9 207 G.3 65.9 Tl - 208 83 B3 83
6971.75 475 169192 1077 2.6 23.3 03 e 7.3 - 364 ;14 88 88
6972 5 489354 11.23 54 26.1 {3 7735 1.6 - 548 92 s 92
6972.25 528 496911 114] 28 289 03 827 78 - 754 97 97 97
6972.5 53 504968 11.58 57 318 03 87.6 80 - 982 101 101 101
6973 6 519582 11.93 1.6 37.6) 0.4 96,7 85 - 14934 108 108 108
6974 7 532469 12.22 121 49.7 0.4 112.6 23 - 270t 122 122 122
6976 9 557640 12.80 250 74.7) 04 1392 17 - 5,776 146 L46 146

Notes:

4) Pipe llows use the lesser of 1) lnlel conmrol equations 27 & 28, page 146 of HDS No. 5 - or - 2) Allowable Pipe Flow equation on page

(C=16)
3) Grate Nows are delermined from equations 7-2 and 7-3. Weir Flow Q=(3PH"1.5)/F, Orifice Flow Q=4.B15*A11"0.5)

1) Top-of-bank and spiltway flows are weir equations from section 11.3.1 in the DCM. Q=CLH".5
2) Onfice flows are also frem sectien 11.3.1. Q=CA(2zH)*.5

(C=3.0)
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STAGE/STORAGE/DISCHARGE CURVES FOR DETENTION POND ANALYSIS

Daia for spillway and embankment:

Meridian Ranch Proposed Detention Pond E-TEMP CMP RISER (H09)
Gieck Basin - F1 Paso County, Colorado

Dma for cutlel pipe and grate:

Dimenstons

embanhmem lengih = 1860 Tvpe HorV Width (R.) X Height (fi.)  Dia.iin) (sgh)

embankment elev = 6976 Rectanguiar Onfice |: V 0.0310 1.00 Aren = 0031 [Eleviocl= 6967.50
!_spillwﬂv lenpth = 200 Rectangular Orifice 2: v 5 1.2 Area = 6.000  |Eleviocl= 657035
spillway efevation = 6974.5 Circular Orifice 3: H 12 Area = 0.785 Elev to cl = 6968.00

100 vear siorape elev.= 6971.2 None Selecied Onifice 4: V Area = 0.000 Eleviccl = 6967.33

100 vear siorage vol.= 17.6 Stand Pipe Dimensions
100 year (iischarrc= 67 |Rec Grate l | n | 1Elev = | 6970.93 I

5 yeur storage elev.= 6969.7 |Cire_ Grate | [ sa | din |Etev = | 607005 |

5 vear storape vol.= 6.2

5 yenr disgharge= 6.3 Outlel Culvert Dimensigns

WOQCV siprage elev.= 69679 Width (1.} Heipht (f1.) Dia. ([t.) Type

WQCYV storage vol = 0.3 Oullet Culven x 3.5 | Circular

12 WQCV storage elev.= 6967 B Area 9.6 TOP

1/2 WQCV storage vol = 0.2 Outlet | E. 6966.8 6970.67

Wall Thick. 5 in.
STAGE STORAGE DISCHARGE
ORIFICE GRATE REALIZED
ELEV HEIGHT AREA VOLUME TOP QF |SPILLWAY {max outflow} {max ourflow) PIPE CULVERT TOTAL
sqft acre acli cum acfi BANK Circular QUTFLOW

6967 0 3110 0.07 ool o0]

6968 I 49719 114 06 06|

6969 2 148073 340 23 2.9

6970 3 282553 649 4.9 7.8r
6970.5 3.5 345629.5 7.93 3.6 1.4 .

6971 4 408706 9358 79 i58 03 210 66 - 6 73 335 335
6971.25 3.25 428868 9.85 24 18.2 03 274 68 - 84 79 8.9 .9
6971.5 4.5 449030 1031 49 20.7 03 310 71 - 208 B85 Ba? 85
6971.75 4.75 169192 10.77 2.6 233 03 3a2 713 - 364 90 90.1 ¢0

6972 5 489354 11.23 54 26.1 0.3 371 16 - 548 95 948 G5
697225 5.25 456911 11.41 2.8 289 03 398 T8 - 754 99 o8.7 99
6972.5 35 504468 11.58 57 318 0.3 424 BO - 982 103 102.7 103

6973 [} 519582 1193 11.6 376 04 47.0 8.3 - 1,494 1m 1105 1)

6974 7 532465 12.22 12.1 49.7 04 552 93 - 2711 125 1253 125

6976 9 557640 12,80 250 M7 04 687 10.7 - 5776 L5t 1514 151

Notes: 1} Top-ol-bank and spillway Bows are weir equations itom section 11.3.1 in the DCM. Q=CLH"1.5  {C=3.0)

2y Orifice llows are also from section 11.3.1. Q=CA(2gHpP.5

(C=6)

3) Grate flows are determined [rom equations 7-2 and 7-3.  Weir Flow Q=(3PH"1.5)/F, Onlice Flow Q=4.815"Al"0.5)

4) Pipe flows use the lesser of: 1) [nlet control equatiens 27 & 28, page 146 of HDS No. 5 - or - 2) Allowsble Pipe Flow equation on page
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POND E OUTLET PIPE HYDRAULICS
OUTLET AT HO8 INTERIM -F11A

Solve For. Headwater Elevation

Culvert Summary

Allowable HW Elevation 6,974.50 ft Headwater Depth/Height 1.19
Computed Headwater Elevi §,970.88 # Discharge 70.00 cfs
Inlet Control HW Elev. 6,970.83 ft Tailwater Elevation 0.00 f#
Qutlet Control HW Elev. 5,970.88 Control Type Cutlet Controt
Grades

Upstream Invert 6,966.72 ft Downstream Invert 6,965.44 fi
Length 66.68 ft Constructed Slope 0.004199 fift

Hydraulic Profile

Profile M2 Depth, Downstream 2.62 ft
Slope Type Mild Normal Depth 3.23 ft
Flow Regime Subcritical Critical Depth 262 it
Velocity Downstream 9.05 ftfs Critical Slope 0.005838 ft/t
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 3.50 ft
Section Size 42 inch Rise 3.50 ft
Number Sections 1

Cutlet Control Properties

QOutlet Control HW Elev. 6,970.88 ft Upstream Velocity Head 1.04 ft
Ke 0.20 Entrance Loss 0.21 ft

Inlet Control Properties

Inlet Control HW Elev. 6.970.83 ft Flow Control Transition
Inlet Type Groove end wiheadwall Area Full 9.6 ft?
K 0.00180 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 2

C 0.02920 Equation Form 1

Y 0.74000
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POND E OUTLET PIPE HYDRAULICS
OUTLET AT HO9 INTERIM

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 6,974.50 ft Headwater Depth/Height 1.01
Computed Headwater Elev: 6,970.27 fi Discharge 55.00 cfs
Inlet Control HW Elev. 6,970.16 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 6,970.27 ft Control Type Entrance Contraol
Grades

Upstream Invert 6,966.72 ft Downstream Invert 6,966.34 ft
Length 69.88 ft Constructed Slope 0.005438 fiAft
Hydraulic Profile

Profile 82 Depth, Downstream 224 ft
Slope Type Steep Nomal Depth 224 f
Flow Regime Supercritical Critical Depth 232 ft
Velocity Downstream 8.44 fils Critical Slope 0.004932 ft/ift
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 3.50 ft
Section Size 42inch Rise 3.50 ft
Number Sections 1

Outlet Control Properties

Qutlet Control HVY Elev. 6.970.27 ft Upstream Velocity Head 1.02 ft
Ke 0.20 Entrance Loss 0.20 ft
Inlet Control Properties

Inlet Contral HW Elev. 6,970.16 ft Flow Conirol Unsubmerged
Infet Type  Beveled ring, 33.7° bevels Area Full 9.6 ft?
K 0.00180 HDS 5 Chart 3

M 2.50000 HDS 5 Scale B

c 0.02430 Equation Farm 1

Y (.83000
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POND E OUTLET RATING TABLE
42”7 RCP Flows

@ HO8 @ HO9
Range Data: Range Data:
Minimum  Maximum  Increment Minimum Maximum Increment
Allowable HWE 696700 6,976.00 0.50 f Allowable HWE 6,967.00 6,976.00 050 ft
HW Elev, (ftischarge (cf HW Elev. (#fischarge (cfs)
6,967.00 0.48 6,967.00 0.45
6,987.50 3.40 6,867.50 3.40
6,958.00 883 6,968,00 8.83
6,968.50 16.41 6,968.50 16.41
6,969.00 2578 5,969.00 2578
6,969.50 36,56 6,969.50 36.56
5,970.00 48.58 6,970.00 48.35
65,870.50 5049 ' 6,870.50 60.72
5,971.00 7278 §,971.00 72.62
6,971.50 83.46 6,971.50 8473
6,972.00 9247 6,972.00 94.76
6,972.50 100.68 6,972.50 102.71
6,973.00 108.26 6,973.00 110.53
8,973.50 11535 6,973.50 118.08
6,974.00 122.03 6,974.00 125.31
6,974 50 128.36 6,974.50 132.24
6,975.00 134.39 §.975.00 138.88
6,875.50 140.16 6,975.50 145.26
8,976.00 145.71 6,976.00 151.40

The above tables are used to cross check the flows within the 42 RCP versus the flows allowed into
the control structure. The lower of the two flows governs the total outflow of the pond.
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Data for spillway and embankment:

STAGE/STORAGE/DISCHARGE CURVES FOR DETENTION POND ANALYSIS

Meridian Ranch Proposed Detention Pond D - Future AS-BUILT
Ieagler Basin - El Paso County. Colorado

Data for auler pipe and grote:

Dimensions
Type Width () X Heipht (A.) Dia{in} (sqfi)

embankmen length = 710 Rectangular Orifice |: 0.03 2.3 Area = 0.069 Eleviocl= 7050,15

cmbankment elev = 7060 Circular Orifice 2: 3 Area = 0.349 Elev o el = 7051.30

spillway fength = 100 Rectangular Orifice 3: 5 0.5 Area = 2.500 Elev o cl = 7053.25

spillway elevation = 7058 None Selecied Orifice d: Area = 0.000 Eleviocl=

100 year storage elev.= 7056.4 Stand Pipe Dimensions

100 year siorage vol.= 21.1 [Rec Grate | | 6 [ X | 3.25 |Elev = [ 7osa8 |

100 year discharpe= 105 [Circ. Grate | | | dis. | |Eiev = [ |

3 vear slorape elev.= 7054.1 Oulet Culvert Dimensions

5 vear slorape vol = 8.4 Width (1.} IHeight (i } Dia. (A.) Type

$ vear discharpe= 15 Qutler Culven X 4 | Circulsr

WOCY storage vol.= 1o Area 12.6 TOP

WOCY depih = 2.3 Quitet 1. L. 7048.5 7052.9

1/2 WQCV storage vol = 050 Wil Thich. 3 in.
STAGE STORAGE DISCHARGE

ORIFICE GRATE REALIZED
ELEV HEIGHT AREA VOLUME TOP OF |SPILLWAY (max outflow) {max outflow) PIPE CULVERT TOTAL
sqift . acre acll cum acl BANK 1 2 3 4 Rectangular | I 2 OUTFLOW FLOW

7049 0 0 0.0 0.00 0.0 -
7050 1 10705 0.2 0.1 0.1 - - 0.2 - - - 13 9.2 015
051 2 36676 osg 0.5 0.7 - - 03 05 - - 33 0.8 0.7%
1052 3 71989 17 1.2 1.9 . - 0.5 14 - - 60 1.9 1.9
055 4 133440 31 24 43 - - 0.6 2.2 - - o0 28 2.8
1059 5 178828 4.1 36 19 - - 0.7 28 104 - 119 138 14
7055 & 221269 5.1 4.6 124 - - 0.7 32 159 39 136 24 24
7056 7 269749 62 5.6 18.1 - - 08 36 20 57 157 B2 82
1058 9 337508 7.7 13.9 320 - - 0.9 44 26 220 188 188 1BB
1060/ 1 405520 93 310 491 - B48.5 1.0 5.0 31 280 214 214 1,063

Notes: 1) Topofbank and spillway flows are weir equations from section 11.3.1 in the DCM. Q=CLH"*L.5 (C=3.0)

2) Orifice flows are also from section 11.3.1. Q=CA(2gH}*% {(C=.6)
3} Grale flows are determined (rom equations 7-2 and 7-3.  Weir Flow Q=(3PH"|.5)/F, Orifice Flow Q=4.815*AH"0.5)
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STAGE/STORAGE/DISCHARGE CURVES FOR DETENTION POND ANALYSIS

Meridian Ranch Proposed Detention Pond E- FINAL FUTURE (TOTAL FLOWS)
Gieck Basin - El Paso County, Colorgdo

embanhment length = 1860
embankment elev = 6976
spillway length = 200
spillway elevation = 6974.5
100 vear storage elev.= 69726
100 year siorage vol.= 33.4
100 vear discharge= 217
5 year storape elev.= 6971.1
5 vear slorage vol.= 17.1
5 vear discharge= pail
WQCV storage elev.= 6968 .4
WQCV storape val.= L6
WQCY depth = 14
1/2 WOCV slorage elev,= 6968 |
172 WQCV slorage vol = 08
STAGE STORAGE TOTAL DISCHARGE
ORIFICE GRATE REALIZED
ELEY HEIGHT AREA VOLUME TOP OF |SPILLWAY (max outtlow) {max outflow) PIPE CULVERT TOTAL
ft acre acfi cum acfi BANK 1 2 3 4 Rectangular 1 I 2 QUTFLOW FLOW
6967 0 ERITH] 007 00| 0.0] - - - - - 1.4 - -
6968 1 49719 L.14 06| 0.6 - - 05 - - - - 26 05 0.53
6969 2 148073 3.40 23 29 - - L4 - 4.2 - - 77 5.6 56
6970 3 282533 649 4.9 7.8 - - L8 - 59 - - 146 87 8.7
6970.5 3.5 345630 7.93 36 L - . 20 09 7.9 - - 183 11 108
6971 4 408706 9.38 1.9 16 - - 22 1.9 88 - - 218 19 138
6971.25 4.25 428868 9.85 24 13| - - 2.2 1.7 92 - 59 236 29 29.0
6571.5 4.5 49030 1031 4.9 21 - - 23 14.1 96 - 199 252 46 459
6971.75 4.75 469192 10.77 2.6 23 - - 24 16.1 100 - 424 266 71 F0.5
6572 5 489354 11.23 54 26 - - 25 17.9 10,4 - 73.8 280 103 105
6572.25 525 496911 11.41 28 29 - - 25 19.6 10.7 - 1.3 292 144 144
6972.5 55 504468 11.58 57 32 - - 2.6 211 111 - 154.1 304 189 189
6573 [ 519582 11.93 1.6 38 - - 27 218 1.7 - 253.1 27 291 291
6974 7 532469 12,22 12.1 50 - - 3.0 285 129 - 495.5 369 369 369
6976 9 357640 12.80 250 75 - 1102 34 36.1 15.1 - 8B6.5 443 143 1,545
Notes: 1) Top-of-bank and spillway flows are weir equations [rom section 11.3.1 i the DCM. Q=CLH”1.5  (C=3.0)

2) Onifice flows are also [Tom section 11.3.1. Q=CA(2gH}*5 (C=6}

3) Grae flows are delermined from equations 7-2 and 7-3. Weir Flow Q=(3PH"1.5)/F, Orifice Flow Q=4.815*AH"0.5)

4) Pipe Mows use the lesser of: 1) Inlet control equations 27 & 28, page 146 of HDS No. 5 - or - 2) Allowable Pipe Flow equation on page  11-8 of the DCM.
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STAGE/STORAGE/DISCHARGE CURVES FOR DETENTION POND ANALYSIS

—
Meridian Ranch Proposed Detention Pond E-FINAL DESIGN (H08)
Gieck Basio - El Pase County, Colorado
Data for spillway and embankment: Data for omler pipe and grate:
Dimensions
embanhment lenpth = 1860 Type HorV Width (i) X Heipht (ft)  Dia{in) (sqft)
embaonkment elev = 6975 Rectangular Orifice 1. v 0.087% 1.40 Area = 0.123 Elev o gl = 6967.70
spillway Yenglh = 200 Rectangular Orifice 2: v ] 0.5 Area = 2.000 Llevic el = 697080
spillway elevalion = 6979 Circular Orifice 3: H 12 Afea = Q.78 Elev 1o cl = 6968.40
100 vear siorege elev.= 6972.6 None Selected Onifice 4: v Area = 0.000  JEleviocl=
100 vear storage vol.= 33.4 Srand Pipe Dimensions
100 vear discharpe= 155 [Rec Grae | | 10 | P | 3 [Elev = [ 97105 ]
5 vear storage elev.= 6971.1 [Cire. Grare | ] { dia. | |Elev = | 697105 |
5 vear stotage vol.= 17.1
5 vear discharpe= 15.8 Outlet Culvert Dimensions
WQCV storage elev.= 69684 Width (A1) Height (i) [ha. (It.) Type
WQCV siprage vol.= 1.6 Outle1 Culven x 3.5 | Circular
1/2 WQCV storape elev.= G968 | Aren 9.6 TOP
172 WQCV storage vol.= 0.8 Quilet . E. 6966.8 6970.58
Wall Thich. 4 n
STAGE STORAGE DISCHARGE
ORIFICE GRATE REALIZED
ELEV HEIGHT AREA VOLUME TOPOF |SPILLWAY {max outflow) (max ouiflow} PIPE CULVERT TOTAL
sgt | acre cum acft 2 Rectangular OUTFLOW
6967 [1] 310 0.07
6968 1 49719 1.14 06 06 03 - - - - I8 03 0.3
6969 2 148073 340 23 29 07 - 29 - - 52 36 3.6
6970 3 282553 649 49 7.8 09 - 48 - - 97 [ 57
6970.5 15 345629.5 7.93 36 11 1.0 - 5.5 - - 122 ] 6.5
6971 4 J0R706 938 79 16| 1.1 16 6.1 - - 146 11 11
6971.25 4.25 428868 9.85 24 18 L1 6.5 64 - 6 157 10 20
69715 1.5 449030 1831 4.9 21 1.2 81 &7 - 20 167 36 36
6971.75 4.75 469192 10.77 2.6 23 1.2 %4 6.9 - 39 176 56 56
6972 5 489354 11.23 54 26 1.2 105 72 - 6l 185 30 20
6972 25 5.25 466911 11414 2B 29 1.3 11.6 74 - 87 193 107 107
6972.5 5.5 504458 11.58 5.7 32 1.3 12.6 7.7 - 115 201 137 137
6973 L] 519582 11.93 11.6 38| 1.4 14.3 g1 - 180 217 203 203
6974 7 532469 12.22 12.} 50 1.5 17.2 8.9 - 134 244 244 244
6976 9 557640 12.80 250 75 17 220 104 - 643 291 291 291
Nores. 1) Top-of-bank and spillway flows sre weir equations from section 11.3.1 inthe DCM. Q=CLH~1.5  (C=3.0)

2) Onfice flows are also from section 11.3.]. Q=CA(2gH".5 {C=.6)
3) Grate flows are determined lrom equations 7-2 and 7-3. Weir Flow Q=(3PH"|.5)/F, Orifice Flow Q=4.815*AH"0.5)

4) Pipe flows use the lesser of: 1) Inlet conmol equarions 27 & 28, page 146 of HDS No_ 5 - or - 2) Allewable Pipe Flow equation on page 1 1-9 ol the DCM. Use Table 9. page 147-148, HDS No. 5 for formulas 26 & 27.
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STAGE/STORAGE/DISCHARGE CURVES FOR DETENTION POND ANALYSIS

Data for spillway and embankment:

Meridian Ranch Proposed Detention Pond E-FINAL DESIGN (H09}
Gieck Basin - El Paso County, Colorado

Data for outler pipe and pgrate:

Dimensions
cmbankment length = 1860 Type Hor V Width (ft.) X Height (i) Din ¢in) (sqit)
embankment elev = £976 Recianpular Orifice 1: v 0.0879 1,40 Area = 4.123 Eleviocl = 6967.70
spillway lenpth = 200 Rectanpular Orifice 2: \' 2.5 0.5 Area = 1,250 Elevioel = 6970.50
spillway clevarion = 6974.5 Circular Orilice 3: H 8 Area = 0.349 Eleviocl = 6968.40
100 vear storape elev.= 6972 6 None Selecled Omifice 4; \'4 Area= 0.0090 Eleviocl= £967.33
100 veor slorage vol.= 334 Siand Pipe Dimensions
100 vear discharpe= 62 |Rec Grare | | [ | X | 4 |€lev = 6971.55 |
5 vear slorage elev.= 6971.1 @ Grate | | I dia. l IEIev = 6971.55 1
5 vear storape vol.= 17.1
5 vear discharge= 87 QOutlet Culvert Dimensions
WQCV siorge elev. = 65968.4 Widih ({1.) Hei_Lht (M.} Dia. (1.} Type
WQCV stomge val.= 1.6 Ouiler Culvert X 3.5 | Cireular
1/2 WQCV storage elev.= 6968. 1 Ares 9.6 TOP
1/2 WQCV storage vol.= 0.8 Oullet | E. 6966.8 69707
Wall Thick. 5 in
STAGE STORAGE DISCHARGE
ORIFICE GRATE REALIZED
ELEV HEIGHT AREA VOLUME TOP OF |SPILLWAY (max vulilow} (max oulilow) PIPE CULVERT TOTAL
sqll | acre ach cum uchl BANK 1 2 3 4 Rﬁ.‘lnnrulnr OUTFLOW
46067 V] 3L10 0.07 00 a0 - - - - - 03
5268 | 49719 1.54 0.6 0.6 03 - - - - 8.8 &
6969 2 148073 3.40 23 29 0.7 - 1.3 - - 26 2.0 2.0
6970 3 282553 6.49 4.9 18| 0.9 - 2.1 - - 18 30 10
6970.5 35 3456295 7.93 EX] 11 1.0 0.9 24 - - 61 4.4 44
6971 4 J08706 938 7.9 16 1.1 43 27 - - 73 50 2.0
6971.25 428 A2BBGR 985 24 18 11 52 28 - - 7% 92 9.2
6971.5 4.5 449050 10.31 4.9 21 1.2 60 30 - - 85 10.1 1001
697175 4.75 169192 10.77] 2.6 23 1.2 67 31 - 4 90 14.8 15
6972 5 489354 11.23 54 26 1.2 74 32 - 13 95 s 24
6572.25 525 496911 11.41 28 29| 1.3 8.0 33 - 25 99 37l 37
69725 55 504468 11.58 5.7 32 1.3 B.5 34 - 39 103 521 352
6973 [ 519582 11.93 116 38 1.4 9.5 36 - 73 11 R7.8 88
6974 7 532469 12.22 12,1 50 1.5 1.3 4.0 - 161 125 1253 125
6976 9 357640 12.80 2540 75 1.7 14.1 4.6 - 244 151 151.4 151
Noles: 1) Top-of-bank and spillway flows are weir equations fom section 11.3.1 in the DCM. Q=CLH*| 5  (C=3.0}

2} Orifice flows are also from section | 1.3.1. Q=CA{2gH)".5

(C=.6)

3) Grate Nows are determined from equations 7-2 and 7-3.  Weir Flow Q=(3P11*1 5)/F. Orilice Flow Q=4.815'AH*0.5)

4) Pipe flows use the lesser of* 1) Inlet control equations 27 & 28, page 146 ol HDS No. 5 - or - 2} Allowsble Pipe Flow equaticn on page
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POND E OUTLET PIPE HYDRAULICS

Solve For: Headwater Elevation

OUTLET AT HO8 FUTURE

Culvert Summary

Allowable HW Elevation 6,97450 ft Headwater Depth/Height 1.29
Computed Headwater Elev: 6,971.25 ft Discharge 157.00 cfs
inlet Control HW Elev. 6,971.25 ft Tailwater Elevation 0.00 ft
Outlet Control HVW Elev. 6,971.25 fi Control Type Cutlet Control
Grades

Upstream Invert 6,966 72 ft Downstream Invert 6,066.44 ft
Length 66.68 ft Constructed Slope 0.004199 ftit
Hydraulic Profile

Profile M2 Depth, Downstream 277 ft
Slope Type Mild Normal Depth N/A 1t
Flow Regime Subcritical Critical Depth 2,77 ft
Velocity Downstream 9.61 ft/s Critical Slope 0.006510 fifft
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 3.50 ft
Section Size 42 inch Rise 3.50 ft
Number Sections 2

Outlet Contral Properties

Outlet Control HW Elev. 6,971.25 f Upstream Velocity Head 1.15 ft
Ke 0.20 Entrance Loss 0.23 ft
Inlet Control Properties

Inlet Control HW Elev, 6,971.25 ft Flow Control Submerged
Inlet Type Groave end w/headwall Area Full 19.2 ft2
K 0.00180 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 2

C 0.02920 Equation Form 1

Y 0.74000
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POND E OUTLET PIPE HYDRAULICS
OUTLET AT H09 FUTURE

Solve For: Headwater Elevation

Culvert Summary

Allowable HWV Elevation 697450 ft Headwater Depth/Height 1.09
Computed Headwater Elev:  6,970.55 ft Discharge 62.00 cofs
Inlet Control HVV Elev. 6,970.45 ft Tailwater Elevation 0.00 ft
Cutlet Control HW Elev. 8,970.55 ft Control Type Entrance Contral
Grades

Upstream Invert 6,966.72 ft Downstream Invert 6,966.34 ft
Length 69.88 ft Canstructed Slope 0.005438 fift
Hydraulic Profile

Profile S2 Depth, Downstream 2.45 ft
Slope Type Steep Nermal Depth 245 ft
Flow Regime Supercritical Critical Depth 247 #
Velocity Downstream 8.63 fifs Critical Slope 0.005315 ftAt
Section

Section Shape Circular Mannings Coefiicient 0.013
Section Material Concrete Span 350 ft
Section Size 42 inch Rise 350 ft
Number Sections 1

Outiet Control Properties

Qutlet Cantrol HW Elev. 6,970.55 ft Upstream Velocity Head 1.14 ft
Ke 0.20 Entrance Loss 0.23 ft
Inlet Control Properties

Inlet Control HW Elev. 6.970.45 ft Flow Control Unsubmerged
Inlet Type  Beveled ring, 33.7° bevels Area Full 96 ft?
K 0.00180 HDS 5 Chart 3

M 2.50000 HDS &5 Scale B

C 0.02430 Equation Form 1

Y 0.83G00
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POND E OUTLET FUTURE RATING TABLES
@ HO8 - 2-42" RCP Flows @ HO9 - 427 RCP Flow
Range Data: Range Data:
Minimum  Maximum Increment Minimum Maximum Increment
Allowable HWE 6,967.00 6,976.00 0.50 ft Allowable HWE 6,967.00 6,976.00 0.50 fi
HwW Elev. (ﬁﬂ)i scharge (cfsh HW Elev. (ﬂd)ischarge (cfsb
6,967.00 0.91 6,967.00 0.45
6,967 .50 6.80 €,967.50 3.40
6,968.00 17.68 6,968.00 883
5,968.50 3281 6,968.50 16.41
6,969.00 51.56 6,969.00 25.78
6,969.50 73.13 6,969.50 36.56
6,970.00 97.18 6,970.00 48.35
8,970.50 121.78 6,970.50 60.72
6,971.00 145.55 6,971.00 7262
6,971.50 166.92 6,971.50 84.73
65,972.00 184.94 6,972.00 9476
6,972.50 201.35 6,972.50 102,71
6,973.00 216.53 6,973.00 110.53
6,973.50 23070 6,973.50 118.08
6,974.00 244.06 6,874,00 125.31
6,974.50 258.72 6,974.50 132.24
6,975.00 268,78 6,975.00 138.88
6,875.5G0 280.33 6,975.50 145.26
65,976.00 291.42 6,976.00 151.40

The above tables were used to cross check the flows within the 42 RCP versus the flows allowed
into the control structure. The lower of the two flows governs the total outflow of the pond.
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Rip Rap Oatlet Protection Design

Circular
" ia i
Tailwater (in) Box Culven
Height {in)
Width {in}

TYPE: Circular

HYDIRAULIC CUARACTERISTICS

Normal Depth (in)

YD = 1 100
TWHY, = 067 LOW TAILWATER DEPTH
Yo= 3600  Bnink Depth (in)
A= 1255  Brink Area (sq in}
87 Brink Area (sf)
¥, = 17.8  Brink Velocity {ips)
Y= 209  Eguivalent Brink Depih (1)
F= 2,17 Froude

Supercritical Test. Supercritical

D= 9.0
QiD= 676 Rounded:  7.00
on' = 2645 Rounded: 2645
TW/D = 057 Rounded 055
{f TW unknown use. 040 TW: 200

RIP-RAP SIZING

d ™ 12
(%) (&
2
DZE

Rip-Rap Sizing

dw= | 18 inch
Rip-rap Type: I H

EXTENT OF PROTECTION

b () ()
2and TW

lp= Length of Prolection

W= Width of the conduil

TW = Tailwater depth
= Expansion angle of the culvert flaw

A= Required area of Mow at allowable velocity
A= 282 5
l Expansion Factor 3.00
2ian®
Lp= 12

Rip Rap Outlet Protection Design

Circular
cfs E Dia {in)

T\-\' Tailwater {in} Box Culven

Height (in)
Width (in)

TYPE: Circolar

HYDRAULIC CHARACTERISTICS

Normal Depth (in)

v = 056 055
TWiY,= 051 LOW TAILWATER DEPTH
Y,= 23152 Brink Eepth (in)
A= 798 Bnnk Area(sqin)
5.5  Bnnk Area (sf)
v, = 11.2  Brink Velocity (fps)
Y. = 166  Equivalent Brink Depth (ft)
F= 1.5 Froude

Supercnitical Tesl: Supercritical

D= s
QD= 21 Rounded 2,50
QD= 1375 Rounded: 13,75
TW/D = Q29 Rounded 0130
IF TW unknown use. 0430 TW: 1.00

RIP-RAP SIZING

(W3

dso ™
() (%)

Rip-Rap Sizing Q
p** )

dy= | 12 inch
Rip-rap Type: | M

EXTENT OF PROTECTION

L= (_l_) (ﬁ.fw )
Zan@ Tw

L,= Lengih of Protection

W= Width of the conduit
TW = Tailwater depth

= Expansion angle of the culver flow

A= Required area of flow ar allowable velocity
A= 13 sf

. E Faer 343

Py xpansion Factor k

L,= 27
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WQCYV Control Riser Calculations

POND D
WQCYV Control Riser Calculations
TABLE SB-2
Hole Dia (in) Area per Row (in’)
Holes per Row 1 2 3 4 5 6
TRIBUTARY AREA 289)acres M steel thickness 144 5I6 318 3/8 18 1/2
DRAIN TIME 6]he 1/ 02500 003 010 015 020 0325 0.29
a 0.7 5116 03125 008 015 023 on 038 046
IMPERVIOUSNESS i1 03 38 03750 011 0322 D33 044 035 066
RATIO 6 ¢ 4375 a5 030 0.45 0.60 075 050
DEPTH OF OUTLET 23 1/2 0 5000 020 039 059 079 098 1.18
916 05625 ¢ 25 050 0.75 0.99 1.24 1.49
WwWoCV 0.12 inches 5/8 06250 a.31 06l 0.92 1.23 1.53 1.84
L4116 06875 937 074 1.1t 1.48 I 86 223
WQCV DESIGN VOL 1.0 ac-ft 3 07500 044 038 1.33 1.77 221 265
Ka 047 8 08750 0.60 1.20 1.80 241 301 361
AREA PER ROW! a 105 ip! 1 1 0000 079 1.57 236 314 391 471
1 178 1.1250 0959 1.99 298 198 497 53.96
No. of columns per riser 11/4 1.2500 123 245 368 49] 614 7.36
Hole size 11/16 in 138 1.3750 143 297 445 5.94 742 891
Steel Plate Thickness 38 in Tz 1.5000 1.77 353 530 7.07 % 84 1050
9 rows of holes per riser 15/8 1.6250 207 4135 622 £30 1037 12,44
1AREA PER ROW PER RISER 13/4 1.7500 2.41 4 81 722 9.62 12,03 14 43
Aciual area per row per riser. 111 in? 17/8 1.8750 2.76 552 528 1104 1381 16 37
Actual area per riser: 10.0 {2 2 2 0000 314 628 942 12,57 1571 18 85
Actual area per riser: 0.06% fi* = Number of columns of perforations
INTERIM FILING (1A POND E
WQCYV Control Riser Calculations
TABLE SB-2
Hole Dia (in) Area per Row (inl)
Holes per Row 1 2 3 4 3 0
TRIBUTARY AREA 24| |acres Min steel thickness 174 5116 38 IR 318 142
DRAIN TIME 6]hr 1/4 02500 005 010 Q15 020 025 029
a 0.7 5116 03125 oog 015 023 0131 038 046
IMPERVIOUSNESS | oue 38 0.3750 011 0,22 033 044 055 0,66
RATIO ’ s 04375 015 030 045 060 075 0.90
DEPTH OF OUTLET 1.0 1/2 ©.5000 020 039 0,59 079 0.98 L.18
916 05625 025 050 075 099 124 1439
WQCY 0.08 inches 5/8 06250 0.31 06l 092 1.23 1.53 1.B4
L1/16 06875 037 074 111 148 i 86 223
| wocv DESIGN voL 0.3 ac-N ] 344 0 7500 0 44 088 L33 177 221 265
Ky 013 8 08750 060 1.20 1.80 2.41 10 36l
AREA PER ROW' a  L1lin? 1 1.0000 079 1.57 236 314 3.93 471
1 1/8 1.1250 099 199 2.98 198 497 596
No. of columns per riser 1144 1.2500 1.23 245 368 4,91 614 7.36
Hole size 11/16 in 1 3/8 1.3750 1.48 257 4.45 5.94 742 £9]
Stecl Plate Thickness 348 in 1 1/2 1.5000 1.77 3.53 530 707 B84 10 60
4 rows of hales per riser | 5/8 1.6250 2.07 4,15 622 B 30 {037 1244
! AREA PER ROW PER RISER 1 34 1.7500 241 48} 722 962 12.03 14.43
Actual area per row per riser: 1.1 ind 178 1 8750 2.76 552 828 1104 1381 16 57
Aclual area per riser: 4.4 jp? 2 2 0000 3.14 628 9.42 12.57 1571 18 85
Actual area per riser. 0.031 g’ n = Number of columns of perforations
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TRIBUTARY AREA
DRAIN TIME

IMPERVIOUSNESS
RATIO
DEPTH OF OUTLET
wQCV
WQCV DESIGN VOI,
AREA PER ROW'
No. of columns

Hole size
Steed Plate Thickness

K
a

5

' AREA PER ROW PER RISER
Actual area per row per riser:

Actual area per riser:
Aclual area per riser:

FUTURE POND E

WQCYV Control Riser Calculations

332)acres
6|hr
0.7

044

1.4

0.13 inches

1.6 ac-ft
0.23
346 in2

pcr riser
11/21in
5/16 in
rows of holes per riser

333 in’
17.7 in?
0.123 f?

TABLE SB-2
Hole Dia (in) Area per Row (in®)
Hotes per Row I 2 3 4 5 6
Minsteel thickness 14 5/16 38 8 3% 172
1A 0.2500 0.05 010 0.15 0.20 0.25 0.29
5/16 03125 008 0.15 0.23 0.31 0.38 0.46
3i8 03750 011 0.22 033 0.44 0.55 066
116 04375 0.15 0.30 0.45 0.60 0.75 090
12 0.5000 0.20 0.39 0.59 0.79 098 .18
o/6 0.5625 0.25 0.50 0.75 0.99 1.24 1.49
58 .6250 0.31 0.61 0.92 1.23 1.53 1.84
11716 0.6875 037 0.4 L1 .48 1.86 2.23
31 0.7500 0.44 0.88 1.33 1.77 221 2.65
8 0.8750 0.60 1.20 1.80 241 3.01 361
I 1.0000 0.79 1.57 236 314 393 4.71
118 1.1250 099 1.99 298 398 497 5.96
114 1.2500 1.23 245 3.68 491 6.14 1.36
13/8 13750 1.48 297 445 5.94 7.42 891
112 1.5000 1.77 353 5.30 7.07 8.84 10.60
i5/8 1.6250 207 4.15 6.22 8.30 10.37 12.44
134 1.7500 241 4.81 722 .62 12.03 14.43
178 1.8730 276 5.52 8.28 11.04 13.81 16.57
2 2.0000 3.14 6.28 9.42 12,57 15.71 18.85

n = Number of columns of perforations
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Appendix F — Drainage Channel Calculations
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Rating Table for OPEN SPACE CHANNEL

Project Description _

. I ——

Friction Method Manning Formula

Salve For Normal Depth

fll_rlert Data. ) o - J

Roughness Coefficient 0.030

Channel Slope 0.04300 fi/f

Left Side Slope 400 fA (H:V)

Right Side Slope 400 Mt (H:v)

Bottorn Width 1000 f

Discharge 3300 fts

Channel Slope (ft/t)  Normal Depth (ft) Velocity {ft/s) Fiow Area (%) Wetted Perimeter (it} Top Width (f})

0.00500 0.89 275 12.01 17.31 17.09
0.01000 073 3.48 947 16.04 15.86
0.01500 065 4.00 8.24 15.39 15.23
0.02000 0.60 441 7.48 14.97 14.82
0.02500 0.57 475 6.94 14.67 14.53
0.03000 0.54 5.05 6.53 14.43 14.30
0.03500 0.51 532 6.20 14.24 14.11
0.04000 0.49 557 593 14.08 13.96
0.04500 0.48 579 5.70 13.85 13.83
0.05000 0.46 5.99 5.51 1383 13.72
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Appendix G - Filing 11A -Temporary Sedimentation Ponds
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MERIDIAN RANCH FILING 11A FINAL PLAT
TEMPORARY SEDIMENTATION SIZING
SEDIMENTATION #1

Tributary Area: Required Volume  Depth at Qutiet
6.5 ac. 0.3 ac-ft 34 fi.
Area required
per Row
0.45 in® WS Elev: 7033.9
No. of .
Hole size
columns
l 3/4 in
STAGE STORAGE
E/ VOLUME
STAGE| ELEV HEIGHT AREA LUMI
sqgt | acre aclt | cum acft
I| 70505 0 0.000] 0.000 (.00
2 7051 0.5 679.1 0.02| 0.00 0.00
3 7052 1.5 3762 0.091 0.05 0.05
4 7053 2.5 5924 0.14] 0.11 0.17
5 7054 3.5 7738 0.18] 0.i6 0.32
TABLE §B-2
.. . 1 2 3 4 5 6
Minimum steel thickness " /16 378 I8 378 72
1/4 0.2500 0.05 0.10 0.15 0.20 0.25 .29
5/16 0.3125 0.08 0.15 0.23 0.31 (.38 (.46
3/8 0.3750 0.1 0.22 0.33 0.44 0.55 0.66
7/16 (0.4375 015 0.30 0.45 0.60 0.75 0.90
1/2 0.5000 0.20 0.39 0.59 0.79 (.98 1.18
9/16 0.5625 0.25 0.50 0.75 0.99 1.24 1.49
5/8 0.6250 0.31 0.61 0.92 1.23 1.53 1.84
11/16 (.6873 0.37 0.74 1.11 1.48 |.86 2.23
3/4 0.7500 .44 (.88 1.33 1.77 2.21 2.65
7/8 0.8750 0.60 1.20 1.80 2.41 3.01 3.61
| 1.0000 0.79 1.57 2.36 3.4 3.93 4.71
11/8 1.1250 0.99 1.99 2.98 3.98 4.97 5.96
11/4 1.2500 [.23 2.45 3.68 4.91 6.14 7.36
1 3/8 1.3750 1.48 2.97 4.45 5.94 7.42 8.91
1 172 1.5000 1.77 3.53 5.30 7.07 8.84 10.60
1 5/8 1.6250 2.07 4.15 6.22 8.30 10.37 12.44
13/4 1.7500 2.41 4.81 7.22 9.62 12.03 14.43
17/8 1.8730 2.76 5.52 8.28 11.04 13.81 16.57
2 2.0000 3.14 6.28 9.42 12.57 15.71 18.85
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MERIDIAN RANCH FILING 11A FINAL PLAT
TEMPORARY SEDIMENTATION SIZING
SEDIMENTATION #2

Tributary Area: Required Volume  Depth at Outlet
34 ac. 0.1 ac-fi 0.8 ft.
Area required
per Row
1.60 in? WS Elev: 7049.4
No. of )
-0 Hole size
columns
2 [ in
STAGE STORAGE
AREA VOLUME
EV HEIGHT
STAGE[  EL G sqfl | acre acfi Lcum acft
1 7048.6 0 0.000] 0.000 0.00
2 7049 0.4 3439 0.08| 0.02 0.02
3 7050 1.4] 13888 0.32] 0.20 0.21
TABLE SB-2
.. . | 2 3 4 5 &
Minimum steel thickness 7 T 378 3 38 v
1/4 0.2500 0.05 0.10 .15 0.20 0.25 0.29
5/16 0.3125 (.08 0.15 0.23 031 0.38 0.46
3/8 0.3750 0.11 0.22 0.33 0.44 0.55 0.66
6 0.4375 Q.15 0.30 0.45 0.60 0.75 0.90
1/2 0.5000 0.20 0.39 0.59 0.79 0.98 1.18
916 0.5625 0.25 0.50 0.75 0.99 1.24 1.49
5/8 0.6250 0.31 0.61 0.92 1.23 1.53 1.84
L1/16 0.6875 0.37 0.74 1.11 1.48 1.86 2.23
3/4 0.7500 0.44 0.88 1.33 1.77 2.21 2.65
7/8 0.8750 0.60 1.20 1.80 241 3.0 3.61
1 1.0000 0.79 1.57 2.36 3.14 3.93 471
11/8 1.1250 .99 1.99 2.98 3.98 4.97 5.96
1 1/4 1.2500 1.23 245 3.68 491 6.14 7.36
13/8 1.3750 1.48 2.97 4.45 5.94 7.42 8.91
1172 1.5000 1.77 3.53 5.30 7.07 8.84 10.60
15/8 1.6250 2.07 4.15 6.22 8.30 10.37 12.44
1 3/4 1.7500 241 481 7.22 9.62 12.03 14.43
1 7/8 1.8750 2.76 552 8.28 11.04 13.81 16.57
2 2.0000 3.14 6.28 942 12.57 15.71 18.85
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MERIDIAN RANCH FILING I1TA FINAL PLAT
TEMPORARY SEDIMENTATION SIZING

SEDIMENTATION #3
Tributary Area: Required Volume Depth at Outlet
5.8 ac. 0.2 ac-ft 34 f.
Area required
per Row
0.30 in? WS Elev: 7039.9
No. of .
Hole size
columns
1 5/8 in
STAGE STORAGE
REA VOLUME
STAGE| ELEV HEIGHT A OLU
sgfl | acre acl | cum achl
1] 7036.5 0 0.000] 0.000 0.00
2 7017 0.5 1502 0.03] 0.01 0.01
3 7038 1.5 2355 0.05|] 0.04 0.05
4 7039 2.5 3322 0.08] 0.07 0.12
5 7040 3.5 4630 0.t 0.09 0.21
TABLE SB-2
.. . 1 2 3 4 5 6
Minimum steel thickness T 316 378 38 378 172
i/4 0.2500 0.05 0.10 0.15 0.20 0.25 0.29
3/16 03125 0.08 0.15 0.23 0.31 0.38 0.46
3/8 0.3750 0.11 0.22 0.33 (.44 0.53 0.66
/16 0.4375 0.13 0.30 0.45 (.60 0.75 0.90
1/2 0.5000 (.20 0.39 0.539 0.79 0.98 1.18
9/16 0.5623 0.25 0.50 0.75 0.99 1.24 1.49
5/8 0.6250 031 0.61 0.92 1.23 1.53 |.84
11/16 0.6875 0.37 0.74 .11 [.48 1.86 2.23
3/4 0.7500 0.44 (.88 1.33 1.77 2.21 2.65
7/8 0.8750 0.60 1.20 1.80 241 3.01 3.61
1 1.0000 0.79 1.57 2.36 3.14 3.93 4.71
1 1/8 1.1250 0.99 1.99 2.98 3.98 4.97 5.96
1 1/4 1.2500 1.23 2.45 3.68 4.91 6.14 7.36
13/8 1.3750 1.48 2.97 4.45 5.94 7.42 8.91
11/2 1.5000 1.77 3.53 5.30 7.07 8.84 10.60
1 5/8 1.6250 2.07 4.15 6.22 8.30 10.37 12.44
| 3/4 1.7500 2.41 4.81 7.22 9.62 12.03 14.43
17/8 1.8750 2.76 5.52 8.28 11.04 13.81 16.57
2 2.0000 3.14 6.28 9.42 12.57 15.71 18.85
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Appendix H — Filing 11B — Drainage Calculation Addendum

¢ HEC-HMS Data and Results
* Pond E Summary Sheets
» Pond E Stage Storage Tables
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This appendix shows the impact that the development of Meridian Ranch Filings | 1B will have
to the storage capacity of Pond E. The below information includes the data input, schematic
diagram and results of the proposed conditions for the development of Meridian Ranch Filing
11B. The calculations show a minor increase in total flow volume into Pond E. A fifty percent
reduction of the opening on the Pond D top grate will reduce the peak flow out of Pond [ and
thus providing no major impact on Pond E. The additional development of Filing 1 1B does not
adversely impact the property downstream of the project or Meridian Ranch.

Input Data
AREA AG
BASIN [~ P ol I 1V
(mi) ' {min)
FILING 118

FG15a 10 0.0156 0.0 11.5 |JFILING 11A & 11B
FG16 50 0.0773 0.0 18.3 |FILING 11A & 11B
HG17 72 0.1125 61.0 296 |+

HG18 95 0.1484 62.7 27.5
HG30 49 0.0766 61.0 14.8
FG31 59 0.0922 80.0 240 I"(FG17)
FG32 17 0.0273 65.2 4.5 |+

FG33 7 0.0109 71.6 11.7

* FROM APPR MERIDIAN RANCH MDDP
+ RATIONAL METHOD CALCULATION
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HGO8
G
FG11 @‘3-0
S5
FGO8-POND D
G05-POND D
\ FG13
2,
FG12 =5
|§ POND D
POND D-G17
FG15a HG1s
o
E -
G17
G17-G18
&
L HG30
= G18
HG30-POND HS
FG31
S' \
==
POND HS
G
Ell
HO8 FG33
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FILING 11B
DRAINAGE|DISCHARGE| TOTAL  |DIScHARGE| ToTAL
HY&E&"E%?'C AREA PEAK VOLUME PEAK VOLUME
(SQ. M) | Qoo (CFS) |Quae (AC. FT)| Qs (CFS) | Qs (AC. FT))

HGO8 0.1375 107 105 24 3.1
FGOB-PONDD | 0.1375 107 10.5 34 3.1
FG13 0.1188 80 8.5 16 2.4
FG11 0.0608 85 7.2 30 2.8
FGOY 0.0500 51 a1 13 13
G005 0.1108 134 11.4 42 4.1
G05-POND D 0.1108 134 114 22 2.1
FG12 0.0328 55 ai 21 17
POND D 0.3999 57 29.5 8 8.0
POND D-G17 0.3999 57 29.5 8 8.0
HG15 0.1344 58 75 8 17
FG15a 0.0156 27 18 10 0.7
G17 0.5499 85 38.7 13 103
G17-G18 0.5499 85 38.7 13 10.3
FG16 0.0773 109 88 37 3.4
G18 06072 175 276 50 13.7
G18-POND E 06272 175 475 50 13.7
FG31 0.0922 123 116 45 47
HG30 0.0766 49 4.2 6 0.9
HG30-POND HS | 0.0766 28 41 8 0.9
POND HS 0.1688 126 15.8 27 5.6
HG18 0.1484 67 8.6 70 2.0
POND E 0.9444 141 56.2 19 19.1
FG33 0.0109 13 1.0 4 0.3
H08 73 14

o 0.9553 & 67.2 14 19.4
* FROM QUTLET STAGE-STORAGE CALCULATION

| | |
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FILINGS 11A & 11B DEVELOPED CONDITION
Simulation Run: F11A&B-100 YR Reservoir: POND D

Start of Run: ~ 09May2008, 08:00 Basin Model: Estates Rough Grading
End of Run: [0May2008, 08:00 Meteorologic Model: SCS TYPE IIA 100YR
Compute Time: 07Mar2014, 08:32:23 Control Specifications: 24 HR-2 MIN.

Volume Units: AC-FT
Computed Results:
Peak Inflow: 361 (CFS) Date/Time of Peak [nflow: 09May2008, 14:14
Peak Outflow: 57 (CFS) Date/Time of Peak Outflow:  (09May2008, 15:08
Total Inflow :  34.5 (AC-FT) Peak Storage: 16.7 (AC-FT)
Total Outflow: 29.5 (AC-FT) Peak Elevation: 70558 (FT)

Simulation Run: F11A&B-005 YR Reservoir: POND D

Start of Run: ~ 09May2008, 08:00 Basin Model: Estates Rough Grading
End of Run: 10May2008, 08:00 Meteorologic Model: SCS TYPE lIA [00YR
Compute Time: 06Mar2014, 11:52:28 Control Specifications: 24 HR-2 MIN.
Volume Units: AC-FT

Computed Results:
Peak Inflow: 95 (CFS) Date/Time of Peak Inflow: (09May2008, 14:18
Peak Outflow: 8 (CFS) Date/Time of Peak Outflow: 09May2008, 16:24
Total Inflow: 11.2 (AC-FT) Peak Storage: 6.0 (AC-FT)

Total OQutflow: 8.0 (AC-FT) Peak Elevation: 7053.5 (FT)

Simulation Run: FI11A&B-100 YR Reservoir: POND E

Start of Run:  09May2008, 08:00 Basin Model: Estates Rough Grading
End of Run: 10May2008. 08:00 Meteorologic Model: SCS TYPE IIA 100YR
Compute Time: 07Mar2014, 08:32:23 Control Specifications: 24 HR-2 MIN.

Volume Units; AC-FT
Computed Results:
Peak Inflow: 340(CFS) Date/Time of Peak Inflow: 09May2008, 14:24
Peak Qutflow: 141 (CFS) Date/Time of Peak Outflow: (09May2008, 15:16
Total Inflow:  71.9 (AC-FT) Peak Storage: 17.5 (AC-FT)
Total Outflow: 66.2 (AC-FT) Peak Elevation: 6971.2 (FT)
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Simulation Run: F11A&B-005 YR Reservoir: POND E

Start of Run:  09May2008, 08:00 Basin Model: Estates Rough Grading
End of Run: 10May2008, 08:00 Meteorologic Model:  SCS TYPE 1A 100YR
Compute Time: 06Mar2014, 11:52:28 Control Specifications: 24 HR-2 MIN.

Volume Units: AC-FT
Computed Results:
Peak Inflow: 73 (CFS) Date/Time of Peak Inflow: 09May2008, 14:18
Peak Outflow: 19 (CFS) Date/Time of Peak Outflow:  09May2008, 16:46
Total Inflow :  21.3 (AC-FT) Peak Storage: 6.5 (AC-FT)
Total Outflow: 19.1 (AC-FT) Peak Elevation: 6969.7 (FT)
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STAGE/STORAGE/DISCHARGE CURVES FOR DETENTION POND ANALYSIS

Data lor spillway and embankment:

Data for oulle! pipe and graie:

MERIDIAN RANCII FILINGS 11A & 11B
Heagler Basin - El Paso County, Colorado

> - -~ -~ _-- -]
Meridian Ranch Proposed Detention Pond D - Interim AS-BUILT

Dimensions
Type Widih (A.) X Height iit.) Dia.{im) (sgfl)

embankment length = 710 Rectangular Orifice 1: 0.03 2.3 Area = 0.069 Elev ogl = 7050.15

embankment elev = 7060 Circular Orilice 2: 8 Arga = 0.349 Eleviocl= 7051.3

spillway length = 100 Rectaogular Orilice 3: 5 0.5 Area = 2.500 Eleviwocl= 7053.25

spillway elevation = 7058 None Selected Orifice 4: Ares = 0.000 Elev 1o ¢l =

100 vear siorage clev = 70558 Stand Pipe Dimensions

100 vear slorape vol.= 16.8 Rec Grate 3 X 425 Elevy = 7054.8

100 year discharge= 57 Circ, Grate dia. Elev=

5 year slorage elev.= 70535 Clet Culven Dimensions

5 year slorage vol.= 6.0 Widih ¢f1.) Height (#.) Dia. (A.) Type

5 year discharge= 8 Qutlel Culvert A El Circular

WQCV slorage vol.= 1.0 Area 12.6 TOP

WQCV depth= 2.3 Oullet | E. 7048.5 70529

1/2 WQCV slorage vol.= 0.50 Wall Thick. 3 in.
STACGE STORAGE DISCHARGE

ORIFICE GRATE REALIZED
ELEV HEIGHT AREA VOLUME TOP OF  |SPILLWAY {max outflow} {max oulllow) PIPE CULVERT TOTAL
sat | acre acft cum acfl BANK 1 2 3 4 Rectangular 1 2 OUTFLOW FLOW
7049] 0 0 0.0 o.00 0.0 - —
7050 1 10705 02 0.1 0.12 - - 0.2 - - - - 13 02 0.150
7051 2 36676 0.8 0.5 0.67 - - 0.3 o] - - 33 0.8 0.791
7052 3 71989 1.7 1.2 1.91 - - 0.5 1 - - 60 1.9 1858
7053 4 133440 3 24 4.27 - 0.6 2.2 - - 90 28 2752
7054 5 178828 4.1 36 7.86 - - 0.7 28 104 - 119 138 13,838
7055 6 221269 5.1 46 12.45 - 07 32 159 - i1 139 23 22975
70555 6.5 245500 36 2.7 1513 - - 0.8 34 18.1 - 202 148 42 42,475

7056 7 269749 6.2 5.0 18.08 - - 0.8 36 20 - 43 157 0 69.761
7058 9 337508 7.7 13. 3203 - - 0.9 4.4 26 - 110 188 141 141 336
7060 11 405520 8.3 31.0 49.09 - 8485 1.0 5.0 31 - 140 214 177 1.025.796

Noles: 1y Top-of-bank and spillway Mows are weir equations from section 11.3.1 inthe DCM. Q=CLH"1.5 (C=3.{)

2) Orifice flows are also from section 11.3.1. Q=CA[2gH)*5
3} Grawe flows are determined from equations 7-2 and 7-3 ~ Weir Flow Q=(3PH"|.5)F, Orilice Flow Q=4 815*AH"0.5)

(C=16)

4) Pipe flows use the lesser of: 1) Inlel control equations 27 & 28, page 146 of HDS No. 5 - or - 2) Allowable Pipe Flow equalion on page

$:\CivilProj\Meridian Ranch Filing 1 1\Admin\Reporis\DRAINAGEWDR\REPORTAFDR - Filing 1 1.doc

11-9 of the DCM.

Use Table %, page 147-148, HDS No. 5 [or formulas 26 & 27.



[_ STAGE/STORAGE/DISCHARGE CURVES FOR DETENTION POND ANALYSIS

Meridian Ranch Proposed Detention Pond E-TEMP CMP RISER (TOTAL FLOWS)
Gieck Basin - El Paso County, Colorade

Data for spillway and embankment:
INTERIM - FILINGS 1A & 11B

embankment length = 1860
embankment elev = 6976
spillway length = 200
spillway elevation = 6974.5
100 year storage clev.= 6971.2
LOG vear storage vol.= 17.5
100 year discharpe= 141
3 year slorape glev.= 6969.7
5 yenr slorppe vol = 6.5
3 year discharye= 19
WOCV siorage elev.= 6968 4
WOQCV siorage vol.= 16
1/2 WQUV siorage elev.= 69681
1/2 WQCV storage vol.= 0.8
STAGE STORAGE TOTAL DISCHARGE
ORIFICE GRATE REALIZED
ELEV HEIGHT AREA VOLUME TOP OF |SPILLWAY {max outilow) {rnax outllow) PIPE CULVERT TOTAL
sgh ncre s | cum acht BANK 1 2 3 4 Circular 1 | 2 OUTFLOW FLOW
6967 0 3110 0.07 0.0 0.0 - - - - - - D9l - - -
6968 1 49719 1.14 0.6 0. - - 02 - - - - - 17.7] - 0.2 0.2
6969 2 148073 3.40 23 2.9 - - 04 - 76 - - - 516 - 79 7.9
6970 3 282553 6.49 44 7.8 - - 0.5 1.7 10.7 - - - 9721 - 23 23
69705 35 345630 7.93 36 11.4 - - (1] 35.6 120 - - - 12l6| - 48 48
6971 4 408706 9.38 1.9 158 - - [N 67.3 13.1 - 11.4 - 14541 - 92 o2
697125 425 428868 9.85 24 18.2 - - 0.6 854 13.6 - 167.3 - 157.4 157 157
69711.5 45 449030 10.31 19 207 - - 0.6 96.9 14.1 - 415.2 - 168.2 168 168
6971.75 475 469192 10.77 2.6 233 - - 0.6 106.1 14.6 - 7283 - 178.2 178 178
6972 5 489354 11.23 5.4 26.1 - - 06 114.6 15.1 - 1.095.2 - 187.2 187 187
697225 5.25 496911 11.41 28 289 - - 0.7 122.6 15.6 - 1,508.7 - 195.4 193 195
69725 5.5 504468 11.58 5.7 3l8 - - 07 130.0 16.0 - 1,564.2 - 2034 - 203 203
6973 6 519582 11.93 11.6 376 - - 07 1437 169 - 2.087.6 - 2188] - 219 219
6974 7 532069 12.22 12.1 497 - - 08 167.8 185 - 5421.8 - 2473 - 247 247
6976 9 557640 12.80 25.0 74.7 - 1,102 0.9 2078 214 - 1t,551.3 - 297.1 - 297 1,399
Noles: 1) :I"op-of-bnnk and spillway flows are weir equations from section 11.3.1 in the DCM. Q=CLH".5 (C=30)

2) Orifice Mlows are aiso from section 11.3.1. Q=CaA(2gHy*5 (C=86)
3) Grole flows are determined from equations 7-3 and 7-3.  Weir Flow Q=(3PH"1.5¥F. Orifice Flow Q=4.815"AH"0.5)

4) Pipe [lows use the lesser of: 1) Inlet control equations 27 & 28, page 146 of HDS No. 5 - or - 2) Allowable Pipe Flow equation on page  11-9 of the DCA. Use Table 9, page 147-148. HDS No 5 for formulas 26 & 27.

SACivilProj\Meridian Ranch Filing | NAdmin\Repons\DRAINAGEWFDR\REPORT\FDR - Filing 11.doc




STAGE/STORAGE/DISCHARGE CURVES FOR DETENTION POND ANALYSIS

Daia for spillway and embankment:

Meridian Ranch Proposed Detention Pond E-TEMP CMP RISER (H08)
Gieck Basin - EI Paso County, Colorado

Datn for outlel pipe and prale:

Dimensiens
embankmen length = 1860 Tvpe HorV Width () X Height (t.)  Dia{in} (sqi}
embankment elev = 6975 Rectangular Onifice 1: v 0,0310 1.00 Aren = 0.031 Elevig¢l = 6967.50
spillway lenpth = 200 Rectangutar Onlice 2: v 8 1.5 Aren = 12.000 Eleviocl = 69570.20
spillway elevation = 6974 Circular Orifice 3. H 12 Area = 0.785 Elev locl= 6968.00
100 year storape elev.= 6971.2 None Selected Orilice 4: v Area = 0.000 Elev o ¢l = 6967.50
100 vear storape vol.= 17.5 Swund Pipe Dimensions
100 vear discharpe= 73 Rec Grate 3 Elev = 6970.95
5 year slorape elev.= 6969.7 Circ. Grate 54 dia. Elev = 6970.95
5 vear storage vol.= 6.5
5 vear discharpe= 12 Outlet Culvert Dimensions
WQCV storape clev.= 6968.4 Width (/) Height (Ni.) Din. {11} Type
WQCV siorape vol.= 1.6 QCutlet Culvert X 3.5 Circular
1/2 WQCV sforage elev.= 6968.1 Area 9.6 TOP
172 WQCV siorape vol.= 0.8 Qutler | E. 6966.8 6970.67
Wall Thick. 5 in,
STAGE STORAGE DISCHARGE
ORIFICE GRATE REALIZED
ELEV HEIGHT AREA VOLUME TOPOF |SPILLWAY (max outllow) {tnax outflow) PIPE CULVERT TOTAL
sqfl acre ach | cumach BANK 1 2 3 4 Circular 1 QUTFLOW FLOW
5967 ] 3110 007 0.0 0.0 - n - LT T 0 - N
6968 1 49719 1.14 0.6 0.5 0.1 - . - - 9 0.1 0.093
6969 2 148073 340 23 29 02 - 18 - 26 4.0 3964
£970 3 282553 649 4.9 7.8 0.2 98 3.3 - 49 15 15373
6970 5 35 345629.5 7.93 3.6 11.4 03 258 6.0 - - 61 32 32.060
6971 4 408706 918 1.9 158 0.3 46.3 6.6 - 5 7 59 SB.R3IZ
6971.25 4.25 428868 985 24 182 03 580 6.8 - 84 78 78 78 450
6971.5 4.5 445030 10.31 4.9 207 03 659 7.1 - 208 83 83 83
6971.75 475 469192 10,77 20 233 03 71.9 73 - 364 88 .3} 88
6972 5 4893549 11.23 54 26.1 03 71.5 76 - 548 92 92 92
6972.25 5.25 496911 1t.41 2.8 289 03 827 7.8 - 754 97 97 97
6972 5 55 504468 11.58 5.7 3.8 03 876 80 - 982 101 [LH] 101
6973 [ 519582 11.93 1.6 37.6 04 96.7 83 - 1494 108 108 108
6974 7 532469 12.22 12.1 497 04 112.6 9.3 2,711 122 122 122
6976 9 557640 12.80 250 747 0.4 139.2 10.7 - 5776 146 146 146
Notes: 1) Top-of-bank and spillway flows are weir equations from section 11.3.1 in the DCM. Q=CLH"1.5  (C=3.0)

2) Orifice Nows are also from section 11.3.1. Q=CA(2gH}™5

(C=6)

3y Grase Hlows are determined {fom equations 7-2 and 7-3. Weir Flow Q=(3PI\"1.5¥F, Orifice Flow Q=4 B15* AH"0.5)

4y Pipe flows use the lesser of: [} Inlet control equations 27 & 28, page 146 of HDS No. 5 - or - 2) Allowable Pipe Flow equation on page  11-9 of the DCM.
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Use Table 9, page 117-148, HDS No_ 5 for formulas 26 & 27.




STAGE/STORAGE/DISCHARGE CURVES FOR DETENTION POND ANALYSIS

Daia for spillway and embankment:

Meridian Ranch Proposed Detention Pond E-TEMP CMP RISER (H09)
Gieck Basin - EI Paso County, Colorado

Data for oullet pipe and grate.

Dimenstons
embankmenl lenpth = 1860 Type HorV Width (A.) X Height (ft.)  Dia (in) (sgfi}
embarnkment glev = 6576 Rectangular Orifice 1: v (.0310 1.00 Area = 0.031 Eleviocl = 6967.50
spillway length = 200 Rectangular Orifice 2: v 5 1.2 Arca = 6.000 Eleviocl = 6970.35
spillwav elevation = 6974.5 Circular Orifice 3: H 12 Area= 0.785 Eleviocl= 6968.00
100 vear siorape elev. = 6971.2 None Selected Orifice 4: b Area = $.000 Eleviocl= 6967.33
100 vear slorage vol.= 17.5 Stand Pipe Dimensions
100 \ ear discharpe= 67 Rec Grate A Elev = £970.95
5 year storage eley = 69697 Circ. Grate 54 dia. Eley = 6970.95
5 year storage vol = 6.5
5 year discharpe= b6 Oulet Culven Dimensions
WQCV slorage elev = 6565.4 Width {fi.) Height () Dia. {f.) Type
WOQCY storage vol.= 1.6 Outle1 Culvent M 15 Circular
1/2 WQCV storape elev.= 6068, | Area 96 TOP
1/2 WQCY storape vol.= 0.8 Quilet | E. 6966.8 £970.67
Wall Thick. 5 in.
STAGE STORAGE DISCHARGE
ORIFICE GRATE REALIZED
ELEV HEIGHT AREA VOLUME TOPF OF |SPILLWAY (max oulllow) {max out{low) PIPL CULVERT TOTAL
sal | acre ach | cumacl | BANK 1 2 3 4 Circular | QUTFLOW FLOW
6967 0 3110 0.07 0.0 00 - - - - 0.5 - -
6968 1 49719 1.14 0.6 0.6 01 - - - - 88 a1 01
6969 2 148073 340 23 2.9 0.2 - 38 - 26 40 4.0
6970 3 282553 649 49 7.8 02 1.9 53 - 49 15 7.5
6970.5 35 345629.5 793 36 114 03 9.7 6.0 - - 6] 16.0 16
6971 4 408706 938 79 15.8 03 21.0 6.6 - 6 73 135 33
6971.25 425 428868 985 24 182 3 274 6.8 - 84 19 78.9 79
6971.5 4.5 449036 10.3t 49 207 0.3 310 7.1 208 85 847 85
6971.75 4.75 469192 1077 2.6 233 0.3 4.2 7.3 364 90 501 Q0
6972 5 489154 1123 54 26.1 0.3 371 7.6 - 548 95 948 95
6972.25 525 496911 11.41 28 289 0.3 398 78 - 754 99 087 99
6972.5 5.5 504468 11.58 5.7 31.8] 0.3 424 80 - 982 103 102.7 103
6973 & 519582 11.93 (R 37.6 04 47.0 85 - 1,494 111 110.5 11
6974 7 532469 1222 121 497 04 55.2 9.3 - 271 125 1253 125
6976 9 557640 12.80/ 250 4.7 0.4 687 107 - 5776 151 1514 151
Notes: 1} Top-of-bank and spillway flows are weir equations from section 11.3.1 in the DCM. Q=CLH".5  (C=3.0)
2} Orifice Mows are also from section 11.3.1. Q=CA(2gH)*5  (C=.6)
3) Grate flows are determined (fom equations 7-2 and 7-3. Weir Flow Q=(3PH~1.5¥F, Orifice Flow Q=4.815*AH"0.5)
4) Pipe flows use the lesser of: 1) Inlet control equations 27 & 28, page 146 of HDS No § - or - 2) Allowable Pipe Flow equation on page | 1-9 of the DCAIL Use Table 9, page 147-148, HDS No 5 for formulas 26 & 27.
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Appendix I — Soil Resource Report
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Preface

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

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify scil 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://soils.usda.gov/sqif) and certain
conservation and engineering applications. For more detailed information, contact
your local USDA Service Center (http://offices.sc.egov.usda.gov/locator/fapp?
agency=nrcs) or your NRCS State Soil Scientist (hitp://soils.usda.gov/contact/
state_offices/).

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

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

Information about soils is updated periodically. Updaled information is available
through the NRCS Soil Data Mart Web site or the NRCS Web Soil Survey. The Soil
Data Mart is the data storage sile for the official soil survey information.

The U.S. Department of Agricullure (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 pragrams.) Persons with disabilities who require alternative means



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

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 pattern 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 soil formed or from the
surface down to bedrack. The unconsclidated material is devoid of roots and cther
living organisms and has not been changed by other biological 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 characteristics related to physiography, geclogy, climate, water resources,
soils, biclogical resources, and land uses (USDA, 2006). Soil survey areas typically
consist of parts of one or more MLRA,

The soils and miscellaneous areas in a survey area occur in an orderly pattern that is
related to the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of soil and miscellaneous area is associated with a particular kind of
landform or with a segment of the landferm. 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 to predict with a considerable
degree of accuracy the kind of soil or miscellaneous area at a specific location on the
landscape.

Commonly, 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 cbserve only
a limited number of soil profiles. Nevertheless, these observations, supplemented by
an understanding of the scil-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
noled soil coler, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution 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).
Taxonomic 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 to classify soils systematically. Soil 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
scientists classified and named the soils in the survey area, they compared the



Custom Soil Resource Report

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
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that have
similar use and management requirements. Each map unit is defined by a unique
combination of soil components and/or miscellaneous areas in predictable
proportions, Some companents may be highily contrasting to the other components of
the map unit, The presence of minor components in 2 map unit in no way diminishes
the usefulness or accuracy of the data. The delineation of such landforms and
landform segments on the map provides sufficient information for the development of
resource plans. If intensive use of small areas is planned, onsite investigation is
needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observalions 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 scientist. Observations are made to test and refine the soil-
landscape model and predictions and to 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 to another across the landscape.

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

While a soil survey is in progress, samples of some of the soils in the area generally
are collected 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 to determine the expected behavior of the soils under different
uses. Interpretations for all of the scils are field tested through cbservation of the soils
in different uses and under different levels of management. Some interpretations are
modified to fit local conditions, and some new interpretations 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 soil 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, scil
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 level in the scil on a specific date.

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



Soil Map

The soil map section includes the scil 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 scil map unit.
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MAP INFORMATION

The soil surveys that comprise your AQ| were mapped at 1:24,000,

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of ihe detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more delailed scale.

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

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System: Web Mercator (EPSG:3857)

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

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

Soil Survey Area:  El Paso County Area, Colorado
Survey Area Data:  Version 8, Sep 17, 2012

Soil map unils are labeled (a5 space allows) for map scales 1:50,000
or larger,

Date(s) aerial images were photographed:  Apr 15, 2011—Sep 22,
2011

The orthophoto or ather base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifling

s taa—raaw—h | 3
of-mepunitboundefies-may be-evident:



Custom Soil Resource Report

Map Unit Legend

El Paso County Area, Colorade {CO625)

Map Unlt Symbol Map Unit Name Acres in AOI Percent of AOI
18 Columbine gravelly sandy loam, 53.7 34.7%
0 to 3 percent slopes
a3 Stapleton sandy loam, 3to 8 100.9 65.3%
percent slopes
Totals for Area of Interest 154.5 100.0%

Map Unit Descriptions

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

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some cbserved properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor compenents that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or te require different
management. These are called contrasting, or dissimilar, compenents. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneocus areas are identified
by a special symbol on the maps. If included in the database for a given area, the
contrasting minor compaonents are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor componenls may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the scils 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 1o delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
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Custom Soil Resource Report

intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soif series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are simitar 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 soif phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellanecus 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 seils or miscellanecus areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more swils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, O to 2 percent slopes, is an example.

Some surveys include miscelfaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.

11
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El Paso County Area, Colorado

19-—Columbine gravelly sandy loam, 0 to 3 percent slopes

Map Unit Setting
Elevation: 6,500 to 7,300 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature; 46 to 50 degrees F
Frost-free period: 125 to 145 days

Map Unit Composition
Columbine and simifar soils: 85 percent

Description of Columbine

Setting
Landform: Fan terraces, fans, flood plains
Down-slope shape: Linear
Across-slope shape. Linear
Parent material: Alluvium

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95
to 19.98 in/hr)
Depth to waler table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very low (about 2.5 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability classification (irrigated): 4e
Land capability (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: Gravelly Foothill (R045B8Y214C0O)

Typical profile
0 to 14 inches: Gravelly sandy loam
14 fo 60 inches: Very gravelly loamy sand

Minor Components

Fluvaquentic haplaquolls
Percent of map unit:
Landform: Swales

Other sails
Percent of map unit:

Pleasant
Percent of map unit:
Landform: Depressions

12
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83—Stapleton sandy loam, 3 to 8 percent slopes

Map Unit Setting
Elevation: 6,500 to 7,300 feet
Mean annual precipitation. 14 to 186 inches
Mean annual air temperature: 46 to 48 degrees F
Frost-free period: 125 to 145 days

Map Unit Composition
Stapleton and similar soils; 80 percent

Description of Stapleton

Setting

Landform: Hills

Landform position (three-dimensional). Side slope
Down-slope shape: Linear

Across-slope shape: Linear

Parent malerial: Sandy alluvium derived from arkose

Properties and qualities

Slope: 3 to 8 percent

Depth lo restrictive feature: More than 80 inches

Drainage cfass: Well drained

Capacity of the most limifing layer to transmit water (Ksat): High (2.00 to 6.00 in/hr)
Depth to water table: More than B0 inches

Frequency of flooding: None

Frequency of ponding: None

Available water capacity: Low (about 4.7 inches)

Interpretive groups

Farmiand classification: Not prime farmland

Land capability (nonirrigated); 3e

Hydrologic Soif Group: B

Ecological site: Gravelly Focthill (R048BY214CQ0)

Typical profile

0 to 11 inches: Sandy loam
11 to 17 inches: Gravelly sandy loam
17 to 60 inches: Gravelly loamy sand

Minor Components

Fluvaquentic haplaquolls

Percent of map unit:
Landform: Swales

Other soils

Percent of map unit:

13
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Pleasant
Fercent of map unit:
Landform: Depressions

14
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$:\CivilProj\Meridian Ranch Filing { "\DWG\Plan Sheets\BASIN MAPS\FDR\F11-SCS-DEVELOPED FDR F11A.dwg, 3/11/2014 9:06:12 AM

FILING 11A
DRAINAGE|DISCHARGE| TOTAL  |DISCHARGE| TOTAL
Hﬁ:ﬁ‘&?“’ AREA PEAK VOLUME PEAK | VOLUME
(SQ. ML) | Quo0 (CFS) |Quo0 (AC. FT)| Qs (CFS) | Qs (AC. FT)

HG08 0.1375 107 105 24 31
FGOS-PONDD | 0.1375 107 105 24 31
FG13 0.1188 80 85 16 24
FG11 0.0608 85 72 30 28
FGO9 0.0500 51 2 13 13
GO5 0.1108 134 14 a2 g
GO5-POND D 0.1108 134 114 22 i
FG12 0.0328 55 a1 21 17
POND D 0.3999 64 20.6 8 8.0
POND D-G17 0.3999 64 29.6 8 8.0
HG15 0.1344 58 75 8 17
FG15a 0.0156 20 14 3 04
G17 0.5499 91 384 1 10.1
G17.G18 0.5499 91 38.4 T 101
FG16 0.0773 97 8.0 31 29
G18 06272 161 264 21 13.0
G18-PONDE 0.6272 161 %64 a1 13.0
FG31 0.0922 123 16 25 a7
AG30 0.0766 29 42 6 0.9
HG30-POND HS | 0.0766 ) 41 6 0.9
POND HS 0.1688 126 15.8 27 56
HG18 0.1484 67 8.7 10 21
POND E 0.9444 141 65.2 18 184
FG33 0.0100 13 10 2 03
HO8 74 12

o 0.9553 = 66.2 = 18.7

* FROM OQUTLET STAGE-STORAGE CALCULATION
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L)
FUTURE
DRAINAGE|DISCHARGE| TOTAL |DISCHARGE| TOTAL
"'ﬁ:a‘é?ﬁ'c AREA PEAK VOLUME PEAK | VOLUME
SQ. ML) | Qo0 (CFS) |Queo (AC. FT)| Qs (CFS) | Qs (AC. FT)
FG08 0.1453 170 15.8 55 58
FG11 0.0608 85 72 30 28 i
FG09 0.0416 53 4.0 16 1.4
GO5 0.2477 302 271 99 10.0
GO5-POND D | 0.2477 301 27.0 98 10.0
FG10 0.0953 94 9.2 27 32 memanne
FG13 0.075 53 52 10 14 )
FG12 0.0328 55 41 21 17 .
PONDD | 0.4508 105 203 15 128 [“ -
POND D-G17 | 0.4508 105 403 15 12.8 |
FG15 0.1188 132 11.2 38 37
FG14 0.0313 47 36 17 14 F N
FG14-G17 0.0313 47 36 16 1.4 A,
G17a 0.1501 179 14.7 54 5.1 RN
FG15a 0.0156 27 18 10 07
G17 0.6165 212 56.8 63 18.6
G17-G18 0.6165 212 56.7 63 18.6
FG16 0.0773 109 88 37 34
G18 0.6938 319 656 99 219
Gi8PONDE | 06938 317 656 99 21.9
FG18 0.1641 198 6.9 62 6.0
FG18PONDE| 0.1641 198 16.9 62 6.0
FG19 0.0977 203 132 83 56
FG31 0.0922 123 11.6 25 27
PONDHS | 0.0922 79 116 25 47
POND E 1.0478 217 924 24 27.7
FINAL DRAINAGE REPORT
e 1.0587 = 93.1 = 28 12311 REX ROAD
* FROM OUTLET STAGE-STORAGE CALCULATION PEYTON, CO 80831
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LEGEND:

PROPOSED MAJOR CONTOUR
PROPOSED MINOR CONTOUR
EXISTING MAJOR CONTOUR
EXISTING MINOR CONTOUR
PROPOSED STORM SEWER
PROPOSED DRAINAGE SWALE
PROPERTY LINE

PROPOSED FLOW DIRECTION
EXISTING FLOW DIRECTION

PROPOSED DRAINAGE BASIN
DESIGN POINT

PROPOSED BASIN LABEL

PRELIMINARY 100—YR FLOODPLAIN

—5250 ——

———5250 — —

WETLANDS OSSN
SUMMARY RUNOFF TABLE
BASIN AREA (ac) | % IMPERvIOUS | Q5 (cfs) | Q100 (cfs)
EA1 0.62 97 2.6 47
EA2 1.21 50 2.5 5.6
EA3 0.44 91 18 3.0
EA4 0.77 52 17 2.9
EA5.1 0.37 9 0.3 0.4
EA5.2 0.52 0 0.2 16
EA5.3 1.21 0 0.4 2.9
EA5.4 0.41 0 0.1 1.0
EA6 1.09 91 3.1 5.2
EA7 1.92 52 3.2 5.4
EA8 0.94 50 0.5 0.9
EA9 0.88 35 0.4 0.6
EA10.1 0.36 23 0.4 0.6
EA10.2 1.06 23 1.4 4.4
EA11 1.23 0 0.5 0.9
EA12 0.47 25 0.6 1.7
EA13 0.21 26 0.3 0.7
EA8 & EA9 5.07 78 10.2 17.2
*Per
Segment 2
FDR
0S1 1.63 2 0.5 36
0S2 12.18 3.6 24.2
0s3 25.50 2 8.0 53.6
DESIGN POINT SUMMARY TABLE
DPEOSIII\CIBTN CONBT /ssl?rtjsT ING SQ5 (cfs) SQ100 (cfs)
1 0s1 0.5 3.6
2 DP20, SFB D Release 0.7 5.0
3 0s2 3.6 24.2
¢ | “ranrerenst 4 28
4.1 EA5.3 0.6 3.5
6 EA5.4 0.4 2.0
7 0s3 8.0 53.6
8.3 DP Zéﬁgi’s?'s B 9.7 58.1
8.2 EA10.2 14 4.0
9 DP1, EA1 3.3 9.3
10 DP9, EA2 5.4 13.9
11 DP10, EA12 5.8 15.2
12 EA13 0.3 0.7
13 EA3 1.8 3.0
14 DP13, EA4 3.3 5.6
15 DP14, EA5 3.5 5.9
16 EA6 3.1 5.2
17 DP16, EA7 6.2 10.3
18 DP17 6.2 10.3
19 DP18,EAS 6.6 11.1
18U DP17, EA8 & EA9 15.5 26.0
*PER SEGMENT 2
FDR
19U DP18U, EA8 15.8 26.6
20 EA9 0.4 0.6
8.1 EA10 0.4 0.6
22 EA11 0.5 0.9

NOTE: "U" DESIGNATION INDICATES ULTIMATE CONDITION AFTER
CONSTRUCTION OF SEGMENT 2
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e
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