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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.

Ol Mmsber

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 planset 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 temporary pavement (per field inspection- the existing pavement is not full depth, see
Appendix A) road in El Paso County, Colorado. The site lies in existiig 60’ wide El Paso County Right-of-Way

within Sections 21 and 28, Township 12 South, Range 64 West of the\6™" Principal MeridiaIT,Jn El Paso
County, State of Colorado. replace a temporary

o | Eavement" with "treated gravel”
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 Falgon 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 temporafy pavement roadway north of
Londonderry Drive and south of Grandview Reserve Filing No. 1. Per field inspection the existing pavement
is not full depth, and therefore described as ‘temporary’ for the purpose of this report. The existing temporary
pavement 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 channelis 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.
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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
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.

Il. 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. Private, 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 —
Private, 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.

lIl. 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.

Page | 4
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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.

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 Descriptionf replace all "temporary pavement
Basin E1 is 0.47 acres of temporary pavementto the crown of Eastonville Road roadway and existing swale

native landscaped area. Stormwater from this basin (Qs = 0.7 cfs Qoo = 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 is 1.25 acres of temporary pavement to the crown of Eastonville Road roadway and existing swale
native landscaped area. Stormwater from this basin (Qs = 1.0 cfs Qoo = 3.5 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 E3 is 0.47 acres of temporary pavement to the crown of Eastonville Road roadway and existing swale
native landscaped area. Stormwater from this basin (Qs = 1.0 cfs Qoo = 2.1 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 1.67 acres of temporary pavement to the crown of Eastonville Road roadway and existing swale
native landscaped area. Stormwater from this basin (Qs = 1.4 cfs Qoo = 4.6 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 temporary pavement to the crown of Eastonville Road roadway and existing swale
native landscaped area. Stormwater from this basin (Qs = 0.5 cfs Qoo = 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 0.21 acres of temporary pavement 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
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 temporary pavement 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 0.18 acres of temporary pavement to the crown of Eastonville Road roadway and existing swale
native landscaped area. Stormwater from this basin (Qs = 0.4 cfs Qo0 = 0.9 cfs) is conveyed by an existing
swale on 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.
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Basin E9 is 0.72 acres of temporary pavement to the crown of Eastonville Road roadway and existing swale
native landscaped area. Stormwater from this basin (Qs = 1.2 cfs Qo0 = 2.7 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 is 0.72 acres of temporary pavement to the crown of Eastonville Road roadway and existing swale
native landscaped area. Stormwater from this basin (Qs = 1.3 cfs Q100 = 2.8 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 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 0S3.1 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 O0S3.3 is 21.12 acres of offsite undeveloped area. Stormwater from this basin (Qs = 6.4 cfs Q100 = 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.

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 temporary pavement 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.
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The proposed improvements to Eastonville Road from Londonderry Drive to the north part of Grandview Filing
No. 1 include removal of the 26’ wide temporary pavement 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

k of . i i
back of curb) coordinate with

Eastonville Road Basins PPRTA Pond E

Basin EAL is 0.61 acres of proposed pavement to the crown of Eastonville Road an
area. Stormwater (Qs = 2.2 cfs Qoo = 4.1 cfs) is conveyed by curb & gutter on the northest side of
Eastonville Road. Runoff is then captured in a public 5 CDOT Type R Inlet at DP9. Flows\from DP9 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.

roposed landscaped

Basin EA2 is 1.23 acres of proposed pavement to the crown of Eastonville Road and proposed landscaped
area. Stormwater (Qs = 2.2 cfs Qo0 = 5.3 cfs) is conveyed by curb & gutter on the southeast side of
Eastonville Road. Runoff is then captured in a public 5 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 0.53 acres of proposed pavement to the crown of Eastonville Road and proposed landscaped
area. Stormwater (Qs = 2.1 cfs Qio00 = 3.4 cfs) is conveyed by curb & gutter on the northwest side of
Eastonville Road. Runoff is then captured in a public 5 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 0.90 acres of proposed pavement to the crown of Eastonville Road and proposed landscaped
area. Stormwater (Qs = 2.0 cfs and 3.4 cfs ) is conveyed by curb & gutter on the southeast side of
Eastonville Road. Runott Is then captured in a public 5 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 EAS is 0.29 acres of landscaped area, gravel access road, and contains the private full spectrum sand
filter basin A. Stormwater (Qs = 0.2 cfs Qo0 = 0.3 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.

Basin EA6 is 1.11 acres of proposed pavement to the crown of Eastonville Road and proposed landscaped
area. Stormwater (Qs = 3.0 cfs Q100 = 5.1 cfs) is conveyed by curb & gutter on the west side of Eastonville
Road. Runoff is then captured in a 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 southeast of the proposed Eastonville Road Segment 1 improvements outside of
the proposed right-of-way within a proposed drainage easement.

Basin EA7 is 1.91 acres of proposed pavement to the crown of Eastonville Road and proposed landscaped
area. Stormwater (Qs = 3.3 cfs Q100 = 5.6 cfs) is conveyed by curb & gutter on the east side of Eastonville
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Road. Runoff is then captured in a 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
southeast of the proposed Eastonville Road Segment 1 improvements outside of the proposed right-of-way
within a proposed drainage easement.

Basin EA8 is 0.86 acres of landscaped area, gravel access road, and contains extended detention basin B.
Stormwater (Qs = 0.5 cfs Q100 = 0.8 cfs) from this basin sheet flows difectly into Extended Detention Basin B.
Extended Detention Basin B is located southeast of the proposed Eastonville Road Segment 1 improvements
outside of the proposed right-of-way within a proposed drainage easement.

Basin EA9 is 0.92 acres of landscaped area. Stormwater (Qs = 0.4 cfs Q100\= 0.6 cfs) from this basin sheet
flows directly offsite towards DP20. Water quality will be accounted for vja rynoff reduction swales & grass
buffers.

Basin EA10 is 0.37 acres of landscaped area. Stormwater (Qs = 0.2 cfs Qoo =, 0.3 cfs) from this basin sheet
flows directly offsite towards DP21. Water quality will be accounted for via|runoff reduction swales & grass
buffers.

Basin EA11 is 0.15 acres of landscaped area. Stormwater (Qs = 0.1 cfs Qigo = 0.1 cfs) from this basin sheet
flows directly offsite towards DP22. Water quality will be accounted for via runoff reduction swales & grass
buffers.

Basin EA12 is 0.26 acres of landscaped area. Stormwater (Qs = 0.2 cfs Q10 = 0.8 cfs) from this basin sheet

flows directly into Pond_D. i i
Revise to SFB D for consistency.

Basin EA13 is 0.21 acres of landscaped area. Stormwater (Qs = 0.1 cfs Qo0 = 0.1 cfs) from this basin sheet
flows directly offsite towards Dplwmiw will be accounted for via runoff reduction swales & grass

buffers. 2 and 127

Basin OS1 is 1.63 acres of (offsite undeveloped area. Stormwater from this basin (Qs = 0.5 cfs Q100 = 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 distrurbed 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 Q00 = 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 distrurbed area within this basin is accounted for by infiltration by grass overland flow.

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
distrurbed area within this basin is accounted for by infiltration by grass overland flow.

Unresolved comment from Review 1:

Basins OS1, OS2, OS3, and the unnamed basins that are east of Eastonville Rd all have proposed soil disturbances
within them, which all must be accounted for via WQ treatment or an applicable WQ exclusion. So please address this in
the respective Basin paragraphs and create new proposed sub-basins as necessary.

Review 2 update : these 3 "offsite undeveloped areas" are still shown on the drainage map as having proposed
disturbances. Meaning that they are neither "offsite" or "undeveloped." Please revise map and descriptions to add onsite
basins for the areas of disturbance and discuss WQ treatment or applicable WQ exclusions. Just stating that infiltration is
occuring is not enough. You'll need to show Runoff Reduction calcs for RPAs and/or SPAs or an applicable exclusion.
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V. Drainage Facility Design

Eastonville Road Segment 1
Final Drainage Report
Project No.: 201662.08

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 temporary pavement 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:

Table 1 — Flow Comparison
DESIGN | £y oo (cfs) | PRQs(cfs) | EX Quoo(cfs) | PR Qoo (cfs)
POINT
DP2 21 0.9 82 50
DP4 58 40 304 26.4
DP6 13 - 54 -
DPS (8.1
2 80) 10.3 83 55.9 54.3
TOTAL 195 12.7 99.9 84.2

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 A'is a
private, full spectrum sand filter basin within the ACM ALF VIII JV SUB Il LLC (previous Waterbury) property
a proposed drainage easement. In SFB A, a total of 1.72 acres of disturbed area from the proposed
projechat 55% composite imperviousness will be detained and treated for water quality. The WQCYV is 0.025
ac-ft, thg EURV is 0.102 ac-ft, and the 100-year detention volume is 0.173 ac-ft. The WQCV, EURV and 100-
year storlis are released in 13, 44 and 49 hours, respectively. A 15’ dgccess and maintenance road is
provided t§ the bottom of the pond to facilitate maintenance of the pond facilities. A 4.75 emergency overflow
spillway is pyovided that conveys the developed, peak 100-yr flow rate with 1.0’ of freeboard south toward
DP4. SFB A yutfalls towards DP4 at historic runoff rates. Rungff from DP4 will follow historic drainage
patterns and npt exceed historic flow rates.

0.291 per MHFD-Detention
calcs on pg 94 below.

County-owned
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HRGreen
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 0.53 0.53 0.66 0
EA4 0.90 0.90 1.12 0
EA5 0.29 0.29 0.29 0
Total 1.72 1.72 1.72 0

3.88ac per table at the bottom of this page.
Revise to remove discrepancy or to explain
Extended Detention Basin B (Full Spectrum/Elﬁ)_the reasoning for it.

Water quality and detention for Basi A6 — EAS8 is provided in Extended Detention Basin B; a private, full
spectrum extended detenfion-rasin within Filing No. 1 of Grandview Reserve within a proposed dra\%
easement. A total of 9.32 acres of disturbed area from the proposed project at 68% composite District?
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

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. 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 ultimate conditions WQCYV is 0.207
ac-ft, the EURV is 0.796 ac-ft, and the 100-year detention volume is 1.175 ac-ft. The WQCV, EURYV and 100-
year storms are released in 41, 69 and 70 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 1.11 1.11 1.11 0
EA7 1.91 1.91 1.91 0
EA8 0.86 0.86 0.86 0
Total 3.88 3.88 3.88 0



Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
3.88ac per table at the bottom of this page. Revise to remove discrepancy or to explain the reasoning for it. 

Glenn Reese - EPC Stormwater
SW - Textbox
The FDR for Segment 2 just states that the design of EDB B was done with Segment 1. But this Segment 1 FDR does not discuss in the report text, show in calcs, or show in drainage maps the Segment 2 basins (EA8 - EA11) that will be treated by EDB B... So please do so. Otherwise there is no way for us to review the design of this pond and compare to CDs, since not enough information has been provided...

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Unresolved comment from Review that was on the "Pond B - Ultimate" MHFD Calcs page for reference, since it is related to my new comment on the left. 

EA9 and EA10 are not shown on the drainage map. My understanding is that in the Ultimate Condition (Segment 1 & 2), Pond B will detain flows from Segment 1's Basins EA6-EA8 and Segment 2's Basins EA8-EA11. This is potentially confusing because the two segment basins EA8 are completely different basins. So just clarify here which basin is from each segment like I have above. 

Jeff Rice - EPC Engineering Review
Callout
District?


Here's my understanding Segment | Basin |Area(ac)| Total
of EDB B, summarized in EAG 1.11
a table: Segment1 | EA7 1.91 3.88
EAS 0.86
. . EAS 2.08
) coordinate with EAD 569
Segment 2 5.38
HRGreen Pond E EALO 0.12

County-owned =
Sand B#ter Basin D (Fullm 9.26

Water quaéli(tWater detention for Basins EA1-EA2, EA12 is provided in Sand Filter Basin D. SFB D
is a privaté-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 2.10 acres of disturbed area from the proposed
project at 52% composite imperviousness will be detained and treated for water quality. The WQCYV is 0.030
ac-ft, the EURV is 0.117 ac-ft, and the 100-year detention volume is 0.202 ac-ft. The WQCV, EURYV and 100-
year storms are released in 12, 40 and 43 hours, respectively. A 15 access and maintenance road is
provided to the bottom of the pond to facilitate maintenance of the pond facilities. A 30’ 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 DP4$th’iss‘t%ric runoff rates. Runoff from DP2 will follow historic drainage

patterns and not exceed historic flow S

DP 4 is cross culvert under Eastonville

Rd just north of this pond. Do not see ;Jummary Table
how flows from the pond will reach DP4.
Total Proposed . Disturbed Area Treated
Basin ID Total Area Disturbed Area Area Trib to SFB A via Runoff Reduction
(ac) (ac)
(ac) (ac)
EAl 0.61 0.61 0.61 0
EA2 1.23 1.23 1.23 0
EA12 0.26 0.26 0.26 0
Total 2.10 2.10 2.10 0

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 private 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.

V. Wetlands Mitigation

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


Glenn Reese - EPC Stormwater
Image

Glenn Reese - EPC Stormwater
SW - Textbox
Here's my understanding of EDB B, summarized in a table: 
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DP 4 is cross culvert under Eastonville Rd just north of this pond. Do not see how flows from the pond will reach DP4.
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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 EI 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 and private drainage infrastructure
improvements. This includes cost estimates for the private full spectrum sand filter basin A, private full
spectrum sand filter basin D and the private full spectrum extended detention basin B. All required stormwater
infrastructure will be installed per El Paso County Requirements. The unit cost includes both materials and

labor.

Private Infrastructure Cost Estimate

Line Iltem Quantity Unit Price Cost
18" Reinforced Concrete Pipe 239 $76 LF $18,164
24" Reinforced Concrete Pipe 191.5 $91 LF $17,427
18" CDOT FES 1 $456 EA $456
10% Contingency $3,605
TOTAL: $39,651

Page | 12
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Public Infrastructure Cost Estimate

Line Item Quantity Unit Price Cost

18" Reinforced Concrete Pipe 532 $76 LF $29,032

30" Reinforced Concrete Pipe 632.5 $114 LF $72,105

42" Reinforced Concrete Pipe 420 $187 LF $51,986

18" CDOT FES 2 $456 EA $912

30" CDOT FES 2 $684 EA $1,368

42" CDOT FES 1 $912 EA $912

6' DIA Storm Manhole 9 $7,734 EA $69,606

5' CDOT Type R Inlet 6 $6,703 EA $40,218

CDOT Type D Inlet 1 $6,931 EA $6,931

Rip Rap, d50 size from 6"-24" 5 $97 Tons $485

10% Contingency $27,356

TOTAL: $300,911

Private 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 72.5 $100 /CY $7,250

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

18" RCP Outlet Pipe 54 $82 /LF $4,428

18" RCP FES 1 $492 EA $492 -

10% Contingency $2,523 does n(_)t matc_h what is

TOTAL. $27.756 .~ shown in Section 1 of
FAE

Private SFB D Cost Estimate

Line Item Quantity Unit Price Cost

Rip Rap, d50 size from 6"-24" (Inflow) 2 $97 Tons $194

Sand Filter Media 72.5 $100 /CY $7,250

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

18" RCP Outlet Pipe 54 $82 ILF $4,428

18" RCP FES 1 $492 EA $492

10% Contingency $2,523

TOTAL: $27,756

Page | 13
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Private EDB B Cost Estimate
Line Iltem 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 ISY $3,600
12" ABC Maintenance Access 114 $40 ICY $4,560

Outlet Structure w/ Micropool, Trash Rack,

Railng, Orifice Plate L $8,000 EA $8,000
Rip Rap, d50 size from 6"-24" (Spillway) 87 $97 Tons $8,439
18" RCP Outlet Pipe 31 $76 ILF $2,356
10% Contingency $3,222

TOTAL: $35,444

IX. Hydraulic Grade Line Analysis

Project No.: 201662.08

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 maintained by the Grandview Reserve

Metropolitan District No. 2 (DISTRI Il drainage facilities were sized per the El Paso County Drainage
Criteria Manuals. verify -2 by County?

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

Xl. 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.

ok whE
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APPENDIX A = VICINITY MAP, PHOTOS, SOIL MAP, FEMA MAP
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Hydrologic Soil Group—EI Paso County Area, Colorado
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Hydrologic Soil Group—EI Paso County Area, Colorado
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MAP INFORMATION

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

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

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

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

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

Soil Survey Area:
Survey Area Data:

El Paso County Area, Colorado
Version 19, Aug 31, 2021

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.
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Web Soil Survey
National Cooperative Soil Survey
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Hydrologic Soil Group—EI Paso County Area, Colorado

Hydrologic Soil Group

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

Blakeland loamy sand, 1 |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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Hydrologic Soil Group—EI Paso County Area, Colorado

Rating Options

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher

UsDA  Natural Resources Web Soil Survey 6/30/2022
== Conservation Service National Cooperative Soil Survey Page 4 of 4
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sources of small size. The community map repository should be consulted for

bk moe dataled inormatioh 1 ames Whare Bae Flood Seisilons (8FFs)
ancior Roodweys, Pave besn delomined, usérs te meoureged 15.coneu e Fond
Frofies an Flosdway Data andor Summaty of Stllater Elevaiions jables contained
within the Flood Insurance Study (FIS) report that accompanies this FIRM. Users
Should 5o aware that BFES shown on i FIRM represent rounded whle oot
elevations. These BFEs are intended for flood insurance rating purposes only and
should not be used as the sole source of flood elevation information. Accordingly.
flood elevation data presented in the FIS report should be uiiized in conjunction with
the FIRM for purposes of construction andlor floodplain management

Coastal Base Flood Elevations shown on this map apply only landward of 0.0' North
American Vertical Datum of 1988 (NAVDBS). Users of this FIRM should be aware
that coastal flood elevations are also provided in the Summary of Stilwater Elevations
table in the Flood Insurance Study report for this jurisciction. Elevations shown in
Summary of Stilwater Elevations table should be used for construction andior
flaodplain management purposes when they are higher than the elevations shown on
this FIRM.

Boundaries of the floodways were computed at cross sections and interpolated
between cross sections. The floodways were based on hydraulic considerations with
regard to requirements of the National Flood Insurance Program. Floodway widths
and other pertinent floodway data are provided in the Flood Insurance Study report for
this jurisdiction.

Certain areas not in Special Flood Hazard Areas may be protected by flood control
structures. Refer to section 2.4 "Flood Protection Measures" of the Flood Insurance
Study report for information on flood control structures for this jurisdiction

e projection used in the preparation of this map was Universal Transverse
rercor ) sane 13" 90 Worsomta datum wee NADDS. Ga80 spnaro
Differences in datum, spheroid, projection or zones zones used in the
production of FIRMs for adjacent jurisdictions may result in sight positional
differences in map features across jurisdiction boundaries. These differences do not
affect the accuracy of this FIRM

Flood elevations on this map are referenced to the North American Vertical Datum
of 1988 (NAVDSB). These flood elevations must be compared to structure and
ground elevations referenced to the same vertical datum. For information regarding
conversion between the National Geodetic Vertical Datum of 1929 and the North
American Vertical Datum of 1988, visit the National Geodetic Survey website at
hitp:/lwww.ngs noaa.gov/ or contact the National Geodetic Survey at the following
address

NGS Information Services

NOAA, NINGS12

National Geodetic Survey
C-3, #9202

1315 East-West Highway
Siver Spring, MD 20910-3262

To obtain current elevation, description, and/or location information for bench marks
Shiown on this map, please contact the Information Servicss Eranch o the Nationsl
at (301) 713-3242 o

Base Map information shown on this FIRM was provided in digital format by E1 Paso
County, Colorado Springs Utiites, City of Fountain, Bureau of Land Management,
National Oceanic and Atmosphenic Administration, United States Geological Survey,
and Anderson Consulting Engineers, Inc. These data are current s of 2006,

This map reflects more detailed and up-to-date stream channel configurations and
floodplain delineations than those shown on the previous FIRM for this jurisdiction.
The floodplains and fioodways that were transferred from the previous FIRM may
have been adjusted to conform to these new stream channel configurations. As a
result, the Flood Profiles and Floodway Data tables in the Fiood Insurance Study
Report (which contains authoritative hydraulic data) may reflect stream channel
distances that differ from what is shown on this map. The profile baselines depicted
on this map represent the hydraulic modeling baselines that match the flood profles
and Floodway Data Tables if applicable, in the FIS report. As a result the profile
baselines may deviate significantly from the new base map channel representation
and may appear outside of the floodplain.

Corporate e shown on s e we baesd on the bost dae svalabl st he ime
of publication. Because changes due to annexations or de-annexations may have
Gcturad ot (e, map. wae. pubiiahed, map. sers abould cordact approPTsS
‘community officials to verify current corporate limit ocations.

Please refer to the separately printed Map Index for an overview map of the county
showing the layout of map panels; community map repository addresses; and a
Listing of Communities tabie containing National Flood Insurance Program dates for
each community as wel as  listing of the paneis on which each community is
located.

Contact FEMA Map Service Center (MSC) via the FEMA Map Information eXchange

(FMIX) 1-877-336-2627 for information on available products associated with this
FIRM, Avslatle products may Incuds previously issued Letier of ep Charge. C
Flood Insurance Study Report, and/or digital versions of this map. MSC m

e e Mecnoa by T 00358 0020 ang is | wasste o0

hitp: /A mscfema. gov.

If you have questions about this map or questions concerning the National Flood
Insurance Program in general, please call 1-877-FEMA MAP (1-877-336-2627) or
visit the FEMA website at http:/www. fema gov/business/nfi.
ET Paso County Vertical Datum Offset Table
Vertical Datum
Offset

Floading Source

REFER TO SECTION 3.3 OF THE EL PASO COUNTY FLOOD INSURANGE STUDY
R STREAM BY STREAM VERTICAL DATUM CONVERSION INFORMATION

Panel Location Map

This Digital Flood Insurance Rate Map (DFIRM) was produced through &
Cooperating Technical Partner (CTP) agreement between the State of Colorado

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

g
3

S

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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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
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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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EASTONVILLE ROAD

_I_.”w) Calc'd by: SPC
u EXISTING CONDITIONS Checked by: cM
HRGreen |EL PASO COUNTY, CO Date: 3/11/2024

SUMMARY RUNOFF TABLE

DESIGN POINT SUMMARY TABLE

BASIN | AREA (ac) |% IMPERVIOUS| Qs (cfs) | Quco (cfs) oanm___,m_wZ ooZM\mm__w_,F__mq ING 1 505 (cfs)  |2Quos (cfs)
E1 047 46 07 17 1 E1,051 12 49
E2 125 18 10 35 2 E2.DP1 2.1 82
E3 0.47 58 1.0 2.4 3 E3,052 45 26.1
E4 167 20 14 46 4 DP3.E4 5.8 304
E5 0.23 45 0.5 1.1 5 E5,053.1 0.9 45
E6 0.21 49 05 11 6 DP5,E6 13 54
E7 0.23 45 0.5 12 74 E7,053.2 14 75
Es 0.18 56 0.4 0.9 8.1 DP7.1,68 17 8.2
E9 0.72 46 12 2.7 7.2 0S3.3.E9 7.4 453
E10 0.72 50 13 28 8.2 DP7.2.£10 8.6 47.7
oSt 158 2 05 36

0s2 12.21 2 36 243

0S3.1 151 2 0.5 36

0S3.2 2.86 2 1.0 66

0s33 | 2112 2 64 | 427

Ex_Drainage_Calcs

RBM
3/11/2024
11:55 AM
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EASTONVILLE ROAD cale'd by: spc
¥l [EXISTING CONDITIONS Checked by:

HRGreen EL PASO COUNTY, CO Date: 11/27/2023

SOIL TYPE: | HSG A&B

COMPOSITE ‘'C' FACTORS

LAND USE TYPE
Paved ::::L:::“;:::x:lsm Land Use Undefined | Land Use Undefined | Land Use Undefined COMPOSITE
%l | C5 | Croo| %! | Cs [ Cioo| % | C5 [ Cao | %l | C5 | Croo | %l | Cs | Cuoo LAl kL ek e
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
E1 0.21 0.26 0.47 46 0.45 0.63
E2 0.20 1.05 1.25 18 0.22 0.46
E3 0.27 0.20 0.47 58 0.56 0.70
E4 0.31 1.36 1.67 20 0.24 0.47
E5 0.10 0.13 0.23 45 0.44 0.62
E6 0.10 0.1 0.21 49 0.48 0.65
E7 0.10 0.13 0.23 45 0.44 0.62
E8 0.10 0.08 0.18 56 0.54 0.69
EQ9 0.32 0.40 0.72 46 0.45 0.63
E10 0.35 0.37 0.72 50 0.48 0.65
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
08S3.3 21.12 21.12 2 0.09 0.36
3/11/2024
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= EASTONVILLE ROAD Calc'd by: SPC
1335 EXISTING CONDITIONS Checked by:
HRGreen EL PASO COUNTY, CO Date: 3/11/2024
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)
E1 0.45 0.47 117 11.6 5.7 10 1162 3.4 1.8 10.5 16.2
E2 0.22 1.25 87 2.4 11.2 10 518 1.7 1.3 6.6 17.9
E3 0.56 0.47 40 2.0 5.0 10 794 2.5 1.6 8.4 13.4
E4 0.24 1.67 113 5.5 9.5 10 830 2.5 1.6 8.7 18.2
ES 0.44 0.23 30 13.8 2.8 10 310 1.4 1.2 4.4 71
E6 0.48 0.21 30 13.8 2.6 10 310 1.4 1.2 4.4 7.0
E7 0.44 0.23 35 25.0 2.4 10 161 0.6 0.8 3.5 5.9
E8 0.54 0.18 25 1.0 5.1 10 161 0.6 0.8 3.5 8.6
E9 0.45 0.72 30 2.0 5.2 10 711 0.5 0.7 16.8 21.9
E10 0.48 0.72 30 2.0 4.9 10 711 0.5 0.7 16.8 21.7
0OS1 0.09 1.58 300 2.8 22.8 10 213 4.5 21 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: .
,_ 0.395(1.1— CS}JE o= (‘\.S”. 5 Table 6-7. Conveyance Coefficient, C,
' S0 Type of Land Surface C,
Heavy meadow 2.5
Tillage/field 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

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

3/11/2024
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—~ EASTONVILLE ROAD Calc'd by: SPC
|—|-%] EXISTING CONDITIONS Checked by:
DESIGN STORM: 5-YEAR Date: 311172024
HRGreen
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME REMARKS
[
. £
- — w
z £ |F =
] —_ T . G [P =
= e | 8 T3 Tz AN R REIR:
m z z | = T8 E |zl 8|z S|8|luw|ll |8 |uw|a|E|e| @
g g | & |& E|< |2 |S|E|<|2|S |8 =|8|t|<|8 & 2|4 3
~— ~— O —
® o o < Sle|d [T |lele|ls|Z|eldldla|leg|sd|m|z |45 [=
E1 0.47| 0.45| 16.2| 0.21| 3.41 0.7 BASIN E1 CAPTURED @ DP1
1.2| 0.35( 0.6 307375 0.16
1 0OS1 1.58 0.09 12.9 0.14| 3.75 0.5]16.2] 0.35)3.41 1.2 BASIN E1 AND OS1 COMBINE @ DP1 CAPTURED IN 36" CMP CULVERT, PIPED TO BASIN E2
2 E2 1.25| 0.22| 13.4| 0.27 3.69 1.0116.3| 0.63 3.39 2.1 FLOW @ DP2 CONVEYED OFFSITE
E3 0.47| 0.56] 13.4| 0.26/ 3.69 1.0 BASIN E3 CAPTURED @ DP3
4.5 1.36| 1.1 20| 47 | 76 0.10
3 0S2 12.21 0.09 17.5 1.10| 3.29 3.6]17.5[ 1.36|3.29 4.5 BASIN E3 AND OS2 COMBINE @ DP3 CAPTURED IN 24" CMP CULVERT, PIPED TO BASIN E4
4 E4 1.67] 0.24| 15.2| 0.40[ 3.50 1.4]17.6| 1.76[3.28 5.8 FLOW @ DP4 CONVEYED OFFSITE
E5 0.23 0.44 71 0.10| 4.64 0.5 BASIN E5 CAPTURED @ DP5
0.9 0.24| 1.3 1.5] 56 | 6.8 0.14
5 0S3.1 1.51 0.09 11.6 0.14| 3.91 0.5 11.6] 0.24|3.91 0.9 BASIN E5 AND OS3 COMBINE @ DP5 CAPTURED IN 18" CMP CULVERT, PIPED TO BASIN E6
6 E6 0.21 0.48 7.0l 0.10| 4.67 0.5 11.7[ 0.34| 3.89 1.3 FLOW @ DP6 CONVEYED OFFSITE
E7 0.23 0.44 5.9 0.10| 4.92 0.5 BASIN E7 CAPTURED @ DP7
1.4 0.36[ 0.2 1.5] 53 | 2.3 0.38
7.1 0S3.2 2.86 0.09 12.5 0.26| 3.80 1.0112.5| 0.36( 3.80 1.4 BASIN E7 AND 0S4.1 COMBINE @ DP7.1 CAPTURED IN 18" CMP CULVERT, PIPED TO BASIN E8
8.1 E8 0.18| 0.54 86| 0.10| 4.36 0.4]12.8[ 0.46| 3.75 1.7 FLOW @ DP8.1 CONVEYED OFFSITE
E9 0.72 0.45 14.1 0.32] 3.61 1.2 BASIN E9 CAPTURED @ DP7.2
74| 2.22| 0.8 15| 43 | 5.3 0.13
7.2 0S3.3 21.12 0.09 16.8 1.90| 3.35 6.4]16.8) 2.22| 3.35 7.4 BASIN E9 AND OS 4.2 COMBINE @ DP7.2 CAPTURED IN 18" CMP CULVERT, PIPED TO BASIN E10
8.2 E10 0.72] 0.48| 141 0.35| 3.61 1.3]17.0| 2.57(3.34 8.6 FLOW @ DP8.2 CONVEYED OFFSITE
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~ EASTONVILLE ROAD Calc'd by: SPC
|_|. % J EXISTING CONDITIONS Checked by:|
DESIGN STORM: 100-YEAR Date: 3/11/2024
HRGreen
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME REMARKS
£
" E
- w
5 - - s . €l e =
T o | - 0| - 0 0 w| S| = | F
- : e B = | 8|2 = | 8|z S|E|=|$|8|®|N |z | & | 5
w o z E « | S| £l S|l |Z3|c|¥|T|<|w|lo || & W
w = = < £ * 5 - € * 5 - 8|« o w * [ w (L] o >
& & 9 o g | < s | £ & | < s| £ & |||l | ¢e|Ca|2Z|4 g
2 2 = =4 = 3 - o - -
7 a 0 < 2] ¥ 2] ~ o ¥ 2] ~ g |lg|lo|jm| o |0 |®|a | a > =
E1 0.47 0.63 16.2 0.30| 5.72 1.7 BASIN E1 CAPTURED @ DP1
49| 086] 06| 30| 73 | 7.5 | 0.16
1 0Ss1 1.58 0.36 12.9 0.57| 6.30 3.6 16.2| 0.86| 5.72 4.9 BASIN E1 AND OS1 COMBINE @ DP1 CAPTURED IN 36" CMP CULVERT, PIPED TO BASIN E2
2 E2 1.25| 046| 13.4| 057 6.20] 35| 16.3| 1.43| 569 8.2 FLOW @ DP2 CONVEYED OFFSITE
E3 0.47| 070 13.4| 033 620 2.1 BASIN E3 CAPTURED @ DP3
26.1| 473 1.1] 20| 47 | 7.6 | 0.10
3 0S2 12.21 0.36 17.5 4.40| 5.53| 24.3 17.5| 4.73| 5.53| 26.1 BASIN E3 AND OS2 COMBINE @ DP3 CAPTURED IN 24" CMP CULVERT, PIPED TO BASIN E4
4 E4 1.67| 047| 152| 079 587| 46| 17.6| 551| 551 304 FLOW @ DP4 CONVEYED OFFSITE
E5 0.23 0.62 7.1 0.14| 7.79 1.1 BASIN E5 CAPTURED @ DP5
45| 069 13| 15| 56 | 6.8 | 0.14
5 08S3.1 1.51 0.36 11.6 0.54| 6.56 3.6 11.6/ 0.69| 6.56 4.5 BASIN E5 AND OS3 COMBINE @ DP5 CAPTURED IN 18" CMP CULVERT, PIPED TO BASIN E6
6 E6 021| 065/ 70| o014] 7.84] 11| 11.7| 082 653 54 FLOW @ DP6 CONVEYED OFFSITE
E7 0.23| 062 59| 014 826 1.2 BASIN E7 CAPTURED @ DP7
75 1.47| 02| 15| 53 | 2.3 | 0.38
7.1 083.2 2.86 0.36 12.5 1.03| 6.38 6.6 12.5( 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 0.18| 069 86| 012| 7.31] 09 128| 1.30] 630 8.2 FLOW @ DP8.1 CONVEYED OFFSITE
E9 0.72 0.63 14.1 0.45| 6.06 2.7 BASIN E9 CAPTURED @ DP7.2
453 805 0.8 15| 43 | 53 | 0.13
7.2 083.3 21.12 0.36 16.8 7.60| 5.62| 42.7 16.8| 8.05| 5.62| 45.3 BASIN E9 AND OS 4.2 COMBINE @ DP7.2 CAPTURED IN 18" CMP CULVERT, PIPED TO BASIN E10
8.2 E10 0.72| 065 141| 047| 606 28| 17.0| 8.52| 5.60| 47.7 FLOW @ DP8.2 CONVEYED OFFSITE
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Revise to SFB D for consistency.

|_|_%"\ EASTONVILLE ROAD Calc'd by: SPC
V| [PROPOSED CONDITIONS Checked by: cm
HRBGreen |EL PASO COUNTY, CO Date: 3/14/2024
SUMMARY RUNOFF TABLE DESIGN POINT SUMMARY TABLE
DESIGN | CONTRIBUTING
0,

BASIN | AREA (ac) [% IMPERVIOUS| Qs (cfs) | Qoo (cfs) BOINT BASINS £Qs (cfs) £Q100 (cfs)
EAL 0.61 86 2.2 4.1 1 051 0.5 3.6
EA2 1.23 44 2.2 5.3 2 0S1, Pond D Release 0.9 5.0
EA3 0.53 87 2.1 3.4 3 0S2 3.7 24.5
EA4 0.90 52 2.0 3.4 4 052, POND A RELEASE 4.0 25.7
EAS 0.29 4 0.2 0.3 7 0S3 7.9 53.3
EA6 1.11 88 3.0 5.1 8 053, POND B RELEASE 8.3 54.3
EA7 1.91 55 3.3 5.6 9 EAL 2.2 4.1
EA8 0.86 50 0.5 0.8 10 DP9, EA2 4.2 9.0
EA9 0.92 35 0.4 0.6 11 DP10, EA12 4.3 9.5
EA10 0.37 23 0.2 0.3 12 EA13 0.1 0.5
EALL 0.15 0 0.1 0.1 13 EA3 2.1 3.4
EA12 0.26 10 0.2 0.8 14 DP13, EA4 3.9 6.5
EA13 0.21 0 0.1 0.5 15 DP14, EA5 4.0 6.7

RS 5.07 78 10.2 17.2 16 EA6 3.0 5.1
0S1 1.63 2 0.5 3.6 T N~ XDPYG. BC7 X 1\ 6.3 10.5
0S2 12.33 2 3.7 24.5 8 DP17 A 63 10.5
0S3 25.36 2 7.9 53.3 /1o /_5P18,EA8 K 66 11.1

/OPl/, EA8 & EAY "PER
4 18U A seGMENT 2 FDR )3\ 15.6 26.2
190 DP18, EA8 W 5.9 26.6
20 9 0% 0.6
21 EA10 | N0.2\\ 0.3
22 EALl \ O\ 0.1
\ N\

Same basins/DPs
being combined at
DP's please delete
duplicate

Why is a separate DP
needed for just another
DP? Only need another
design point if additional
flows are being added.

Explain what difference is between
DP's 18/18U and 19/19U. Is a 19
and 19U both needed? They have
the same flows/same basin.

RBM

: 3/14/2024
662.08 - Pr_Drainage_Calcs 3:07 PM


Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Revise to SFB D for consistency. 

CDurham
Callout
Why is a separate DP needed for just another DP? Only need another design point if additional flows are being added.

CDurham
Cloud+

CDurham
Cloud+
Explain what difference is between DP's 18/18U and 19/19U. Is a 19 and 19U both needed? They have the same flows/same basin. 

CDurham
Callout
Same basins/DPs are being combined at these DP's please delete duplicate


EASTONVILLE ROAD Calc'd by: SPC
435

PROPOSED CONDITIONS Checked by: cm
HRGreen EL PASO COUNTY, CO Date: 11/27/2023

SOIL TYPE: HSG A&B

COMPOSITE ‘'C° FACTORS

BASIN LAND USE TYPE
Paved ::::::;Itls‘:w“:::::'sre Lawns Gravel Land Use Undefined COMPOSITE
%l Cs [ Cigo | %l Cs | Cioo | %l Cs | Cigo | %l Cs | Cioo | %l Cs | Cino IMPERVIOUSNESS & C
100 | 0.90 | 0.96 2 0.09 | 0.36 0 0.08 | 0.35 80 0.59 | 0.70 0 0.00 | 0.00 TOTAL FACTOR
ACRES ACRES ACRES ACRES ACRES ACRES %I Cs Ci00
EAL 0.52 0.09 0.61 86 0.78 0.87
EA2 0.54 0.69 1.23 44 0.44 0.62
EA3 0.46 0.07 0.53 87 0.79 0.88
EA4 0.47 0.43 0.90 52 0.51 0.67
EAS5 0.28 0.01 0.29 4 0.11 0.37
EAG 0.97 0.14 1.11 88 0.80 0.88
EA7 1.05 0.86 1.91 55 0.53 0.69
EA8 0.76 0.10 0.86 9 0.14 0.39
EA9 0.92 0.92 0 0.08 0.35
EA10 0.37 0.37 0 0.08 0.35
EA11l 0.15 0.15 0 0.08 0.35
EA12 0.23 0.03 0.26 10 0.14 0.39
EA13 0.21 0.21 0 0.08 0.35
0S1 1.63 1.63 2 0.09 0.36
0S2 12.33 12.33 2 0.09 0.36
0S3 25.36 25.36 2 0.09 0.36
EA8 & EA9 *Per
Segment 2 FDR 3.94 1.13 5.07 78 0.72 0.82
SFB A 0.93 0.00 0.77 0.01 0.00 1.72 55
EDB B 2.02 0.00 1.76 0.10 0.00 3.88 54
SEB D 1.06 0.00 1.01 0.03 0.00 2.10 52

3/14/2024
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= EASTONVILLE ROAD Calc'd by: SPC
35 PROPOSED CONDITIONS Checked by: cm
HRGreen
EL PASO COUNTY, CO Date: 3/14/2024
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) te (min)
EAl 0.78 0.61 26 2.0 2.3 20 734 1.6 2.5 4.9 7.3
EA2 0.44 1.23 26 2.0 4.9 20 734 1.6 2.5 4.9 9.8
EA3 0.79 0.53 26 2.0 2.3 20 326 0.5 1.4 3.8 6.1
EA4 0.51 0.90 26 2.0 4.4 20 326 0.5 1.4 3.8 8.2
EAS 0.11 0.29 25 25.0 3.1 10 100 0.5 0.7 2.4 5.5
EA6 0.80 1.11 26 2.0 2.2 20 1304 0.6 1.5 14.0 16.3
EA7 0.53 1.91 26 2.0 4.2 20 1304 0.6 1.5 14.0 18.3
EA8 0.14 0.86 100 9.0 8.5 10 102 0.5 0.7 2.4 10.9
EA9 0.08 0.92 50 24.4 4.6 10 0 0 0.0 0.0 5.0
EA10 0.08 0.37 35 24.4 3.8 10 0 0 0.0 0.0 5.0
EA11 0.08 0.15 23 18.0 3.4 10 0 0 0.0 0.0 5.0
EA12 0.14 0.26 117 12.0 8.3 10 0 0 0.0 0.0 8.3
EA13 0.08 0.21 82 2.0 13.4 10 0 0 0.0 0.0 13.4
EA8 & EA9 *Per
Segment 2 FDR 0.72 5.07 26 2.0 2.8 20 2500 0.7 1.7 24.9 27.7
0OS1 0.09 1.63 100 2.7 13.3 10 633 1.5 1.2 8.6 22.0
0S2 0.09 12.33 100 4.3 11.4 10 1243 3.2 1.8 11.6 23.0
0S3 0.09 25.36 100 6.5 9.9 10 879 3.2 1.8 8.2 18.1
FORMULAS:
- . 0.5 . I P S
o 0.395(1.1- C. }-J'E = .,-S“- Table 6-7. Conveyance Coefficient, C,
] g0 Type of Land Surface C,
Heavy meadow 2.5
Tillage/field 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

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

3/14/2024
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Revise to SFB D for consistency.

—~ EASTONVILLE ROAD Calc'd by: SPC e
|—|—% > PROPOSED CONDITIONS Checked by: cm PPRTAPondE~
DESIGN STORM: 5-YEAR Date: 3/14/2024
HRGreen
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME REMARKS
- E
— w
= g |F H
o < - - 0 G w (S| @ | F
- = 2 8 -~ | ® | = ~| 7|z ||| [®|N[z|2 | o
w ] z = £ & = sl &=l s1Z|8|w|~=|& | lw|leg |kF|L w
w = = < £ < = & £ < = & 8 g | & . < o w o A >
.IE ﬁ "<’ E < * £ O A £ C) £ S g L * g o E i" g
= £ 5 [
o o ) < Sl w|d|J|eg|w|d|J|e]ld|d|lpa|leg|d|d|la|a]|>5 [=
1 14.1| 0.15]| 3.62 0.5] 0.5 0.15/ 0.5 15| 115| 4.2 0.46 BASIN OS1 @ DP1 CAPTURED IN 18" RCP CULVERT, DRAINS TO BASIN DP2
os1 1.63| 0.09] 141 015| 362] 05
2 14.5| 0.15]| 3.62 0.9] FLOW @ DP2 CONVEYED OFFSITE (INCLUDES POND D 5-YR RELEASE RATE @ 0.4 CFS)
3 17.5| 1.11|3.29 3.7] 3.7 1.11| 2.6 2.5] 186 | 13.5 0.23 BASIN OS2 @ DP3 CAPTURED IN 30" RCP CULVERT, DRAINS TO BASIN DP4
os2 | 12.33] 0.09| 175 1.11| 329 3.7
4 17.7| 1.11|3.29 4.0 FLOW @ DP4 CONVEYED OFFSITE (INCLUDES DETENTION POND A 5-YR RELEASE RATE @ 0.3 CFS)
7 15.4( 2.28 3.48 7.9 7.9 2.28[ 0.6 3.00445| 7.3 1.01 BASIN OS3 FLOW @ DP7 CAPTURTED IN CDOT TYPE D INLET, PIPED TO DP8
0s3 | 25.36] 0.09| 154| 2.28| 348 7.9
8 16.5| 2.28|3.48 8.3 FLOW @ DP4 CONVEYED OFFSITE (INCLUDES DETENTION POND B 5-YR RELEASE RATE @ 0.4 CFS)
9 7.3| 0.48(4.61 2.2 2.2| 0.48[ 0.5 1.5) 52 4.2 0.21 BASIN EA1 CAPTURED @ DP9 BY TYPE R INLET
EAL 0.61] o0.78] 7.3 048] 461 22
10 9.8| 1.02(4.15 4.2] 4.2] 1.02| 0.5 1.5) 128 | 4.2 0.51 BASIN EA2 CAPTURED @ DP10 BY TYPE R INLET
EA2 1.23| 044 98| 054 415 22
11 10.3| 1.05| 4.08 4.3 BASIN EA12 SHEEET FLOWS DIRECTLY TO SFB D
EA12 0.26| 0.4 83| 004 441] 02
12 10.5( 0.02| 4.08 0.1 FLOW @ DP12 CONVEYED OFFSITE
EA13 0.21| 0.08] 105 0.02] 4.06] 01
13 6.1| 0.42(4.87 2.1 2.1 0.42( 1.3 1.5| 56 6.8 0.14 BASIN EA3 CAPTURED @ DP13 BY TYPE R INLET
EA3 053] 079 61 042| 487 21
14 8.2| 0.88|4.42 3.9 3.9 0.88[ 1.3 1.5| 56 6.8 0.14 BASIN EA4 CAPTURED @ DP14 BY TYPE R INLET
EA4 0.90| 051 82| o046 442 20
15 84| 0091440 40 20| 091] 05 15| 36 | 42 | 014 BASIN EAS5 SHEEET FLOWS DIRECTLY TO SFB A
EA5 0.29] 011 55 003 503 02
16 16.3| 0.89| 3.40 3.0 3.0 0.89( 0.5 1.5) 52 4.2 0.21 BASIN EA6 CAPTURED @ DP16 BY TYPE R INLET
EA6 111] 0.80| 16.3] 0.89| 3.40[ 3.0
17 17.4( 1.90| 3.30 6.3 6.3 1.90( 0.5 2.00196 | 5.1 0.64 BASIN EA7 CAPTURED @ DP17 BY TYPE R INLET
EA7 1.91) 053] 17.4] 1.01] 330 3.3
18 17.4] 1.90[330] 6.3 6.3 1.90] 05| 20| 42 | 51 | 014 STORM MH @ D18, NO FUTURE FLOW.
19 17.5( 2.02|3.29 6.6 6.6 2.02 0.5 2.00196 | 5.1 0.64 BASIN EA8 SHEEET FLOWS DIRECTLY T@ EDB B (NO FUTURE FLOWS)
EA 0.86| 0.4 109 012| 400 05
18U ' 24.0( 5.54|2.81 15.6 15.6] 5.54| 0.5 2.0] 42 5.1 0.14 FUTURE FLOW COMBINES @ DP18 WITH S,EGMENT 1 FLOWS @ STORM MH
EA8 &
.
EA9'Perl\ 507| 0.72| 24.0| 364 281 102
Segment
2 FDR
BASIN EA8 SHEEET FLOWS DIRECTLY TO EDB B INCLUDING TURE TRIBUTARY FLOW FROM SUBBASIN EA8 & EA9
sy & 24.2| 5.66(2.81 15.9 PER THE EASTONVILLE RijD SEGMENT 2 FDR
EA8 0. 0.4 109 012| 4.00[ o5 |
20 50 007|517 o04 |
EA9 .92 0.08 5.0 0.07| 5.17 0.4 BASIN EA9 SHEET FEOWS OFFSITE
21 \ \ 50 0.03[5.17] 0.2
EA10 0. 0.08 5.0 0.03| 5.17 0.2] BASIN EA10 SHEET FLOWS OFFFSITE
22 50[ 001517 o1
EA11 0.15 08 5.0 0.01| 5.17 0.1] BASIN EA11 SHEET FLOWS OFFSITE
Unresolved: :
Basin listed twice. Please
remove one.

3/14/2024
J:\2020\201662.08\Design\Calc\Drainage\Segment 1 - FDR\Appendix B - Hydrologic Calcs\662.08 - Pr_Drainage_Calcs


Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Revise to SFB D for consistency. 

CDurham
Callout
Unresolved:
Basin listed twice. Please remove one.

Jeff Rice - EPC Engineering Review
 NO FUTURE FLOW

Jeff Rice - EPC Engineering Review
Callout
additional?

Jeff Rice - EPC Engineering Review
Text Box
PPRTA Pond E?

Jeff Rice - EPC Engineering Review
SFB D


Revise to SFB D for consistency.

—~ EASTONVILLE ROAD Calc'd by: SPC
|—|-% J PROPOSED CONDITIONS Checked by: CM
DESIGN STORM: 100-YEAR Date: 3/14/2024
HRGreen
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME REMARKS
[
" E
- w
E & = =
_ . . | = | ~ g| |
- S| e |3 8|3 - | 8|z (8= 8|8 |=|N|z|T|5
w b z = Elc|f|lz|E|l<c|sS|2lS|alu[|c|lu|o|E|E| U
w = = < & = & = & = & 8| x o m & o w L] 7 >
= @ ) - 8 s | £ L& | < | e|E£|L|£|¢e|9| | ¢e|[Q|a|Z|d| &
S S (=3 = < 2 e T S = w
n a ) < (2] s (2] ~ (<] s (2] ~ g |log|lo|low]| G O |on| & | > =
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
os1 163 036 141 059 6.07| 3.6
2 14.5| 0.59( 6.07 5.0 FLOW @ DP2 CONVEYED OFFSITE (INCLUDES POND D 100-YR RELEASE RATE @ 1.4 CFS)
3 17.5| 4.44| 5.53| 24.5 245| 4.44| 26 2.5] 186 | 135 0.23 BASIN OS2 @ DP3 CAPTURED IN 30" RCP CULVERT, DRAINS TO BASIN DP4
o0s2 | 12.33| 0.36| 17.5| 4.44| 553] 245
4 17.7| 4.44| 5.53| 25.7| FLOW @ DP4 CONVEYED OFFSITE (INCLUDES DETENTION POND A 100-YR RELEASE RATE @ 1.2 CFS)
2.00
7 15.4| 9.13| 5.84| 53.3| 53.3| 9.13| 0.6 3.0] 445 7.3 1.01 BASIN OS3 FLOW @ DP7 CAPTURTED IN CDOT TYPE D INLET, PIPED TO DP8
0s3 | 25.36| 0.36| 15.4| 9.13| s584| 533
8 16.5| 9.13| 5.84| 54.3| FLOW @ DP4 CONVEYED OFFSITE (INCLUDES DETENTION POND B 100-YR RELEASE RATE @ 1.0 CFS)
9 7.3| 0.53| 7.74 4.1 4.1| 0.53| 0.5 1.5] 52 4.2 0.21 BASIN EA1 CAPTURED @ DP9 BY TYPE R INLET
EAL 061| o087| 7.3 o053 7.74] 41
10 9.8|] 1.29| 6.97 9.0] 9.0] 1.29| 0.5 1.5] 128 4.2 0.51 BASIN EA2 CAPTURED @ DP10 BY TYPE R INLET
EA2 123| o062] 98| 076 697 53
11 10.3| 1.39| 6.85 9.5] BASIN EA12 SHEEET FLOWS DIRECTLY TO SFB D
Eal2 | o026 039 83| o010| 7.40] o8
12 10.5| 0.07| 6.85 0.5] FLOW @ DP12 CONVEYED OFFSITE
Ea13 | o021] o03s| 105 o007 6.82] 05
13 6.1 0.42| 8.18 3.4 3.4| 0.42| 1.3 15| 56 6.8 0.14 BASIN EA3 CAPTURED @ DP13 BY TYPE R INLET
EA3 053] 079] 64| 042 818 34
14 8.2| 0.88| 7.42 6.5] 6.5 0.88 1.3 1.5] 56 6.8 0.14 BASIN EA4 CAPTURED @ DP14 BY TYPE R INLET
EA4 090 051 82| 046 7.42| 3.4
15 8.4| 091 7.38 6.7 6.7] 0.91| 0.5 1.5 36 4.2 0.14 BASIN EA5 SHEEET FLOWS DIRECTLY TO SFB A
EAS5 029| 011] 55| o003 845 03
16 16.3| 0.89| 5.71 51 5.1] 0.89| 0.5 1.5] 52 4.2 0.21 BASIN EA6 CAPTURED @ DP16 BY TYPE R INLET
EA6 111] oso| 163 o089| 571 5.1
17 17.4| 1.90| 5.54( 10.5 10.5| 1.90| 0.5 2.0] 196 51 0.64 BASIN EA7 CAPTURED @ DP17 BY TYPE R INLET
EA7 191] 053] 174| 101| 554 586
18 17.4] 1.90] 554 105 105] 1.90] 05| 20| 42 | 51 | 0.14 STORM MH @ D18, NO FUTURE FLOW
19 17.5| 2.02| 552| 1L1] 111 2.02| 05| 20| 196 | 51 | 0.64 BASIN EA8 SHEEET FLOWS DIRECTLY TO EDB B (NO FUTURE FLOWS)
EA8 086 014| 109 012 6.72[ 08
18U 24.0| 554| 4.72| 262 262| 554] 05| 20| 42 | 51 | 0.14 FUTURE FLOW COMBINES @ DP18 WITH SEGMENT 1 FLOWS @ STORM MH
EA8 &
.
EA9*Per| 5 07) 072| 240| 364| 472 172
Segment
2 FDR
BASIN EA8 SHEEET FLOWS DIRECTLY TO EDB B INCLUDING FUTURE TRIBUTARY FLOW FROM SUBBASIN EA8 & EA9
1ov 24.2| 5.66| 471 26.6 PER THE EASTONVILLE ROAD SEGMENT 2 FDR
EA8 086 0.14| 109 o012 6.72[ 08
20 50| 0.07| 868 06
EA9 0.92 0.08 5.0 0.07| 8.68 0.6 BASIN EA9 SHEET FLOWS OFFSITE
21 50| 003 868 03
EA10 0.37 0.08 5.0 0.03| 8.68 0.3 BASIN EA10 SHEET FLOWS OFFFSITE
22 50| 001 868 01
EA1l 0.15 0.08 5.0 0.01| 8.68 0.1 BASIN EA11 SHEET FLOWS OFFSITE

3/14/2024
J:\20201201662.08\Design\Calc\Drainage\Segment 1 - FDR\Appendix B - Hydrologic Calcs\662.08 - Pr_Drainage_Calcs


Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Revise to SFB D for consistency. 

Jeff Rice - EPC Engineering Review
(NO FUTURE FLOWS)

Jeff Rice - EPC Engineering Review
NO FUTURE FLOW


-~ Eastonville Road
|_+%J Final Drainage Report

Project No.: 201662.08
HRGreen i

APPENDIX C —= HYDRAULIC CALCULATIONS

Provide calculation for
Type 13 inlet at DP1 &
Type D inlet at DP7
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CDurham
Text Box
Provide calculation for Type 13 inlet at DP1 & Type D inlet at DP7


MHFD-Inlet, Version 5.03 (August 2023,

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

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: Eastonville Road - Seg t 1 Impr t:

Inlet ID: Eastonville Rd Capacity

Heurs

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) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Ngack = 0.020
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Terown = 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 = 0.006 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 Tyax =| 20.0 [ 26.0 |ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dwax =[ 6.0 [ 6.5 ]inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no) ~ 2
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaitow = 14.2 [ 18.6 | cfs

Minor storm max. allowable capacity GOOD - greater than the design peak flow of 3.30 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 5.50 cfs on sheet 'Inlet Management'




Project:
Inlet ID:

MHFD-Inlet, Version 5.03 (August 2023,

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET

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

Eastonville Road - Seg t 1 Impr t:

Minor & Major Storm

Inlet DP9

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
Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition
MAJOR STORM Allowable Capacity is not applicable to Sump Condition

TBACK

Seack =

Neack

Heure =

Tcrown
W
Sx

Sw =

So
NsTReET

TMAX
d MAX

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
0.000 ft/ft
0.012
Minor Storm Major Storm
[ 20.0 [ 26.0 |ft
[ 6.0 | 6.5 |inches
- r
Minor Storm Major Storm
SUMP [ SUMP _ |cfs

Qaliow = |




INLET IN A SUMP OR SAG LOCATION

MHFD-Inlet, Version 5.03 (August 2023)

Design Information (Input)
Type of Inlet

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

| cDOoT Twe R Curb Openina ~|

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

MINOR MAJOR
Type =| CDOT Type R Curb Opening
Alocal = 3.00 inches
No = 1
Ponding Depth = 6.0 6.5 inches
MINOR MAJOR ¥ Override Depths
L, (G) = N/A feet
W, = N/A feet
Avatio = N/A
G (G) = N/A N/A
Cv (G) = N/A
G (G) = N/A
MINOR MAJOR
L, (C) = 5.00 feet
Hert = 6.00 inches
Hihroat = 6.00 inches
Theta = 63.40 degrees
W, = 2.00 feet
G (C) = 0.10 0.10
Cy (C) = 3.60
G (©) = 0.67
MINOR MAJOR
derate = N/A N/A ft
deub = 0.33 0.38 ft
RFgrate = N/A N/A
RFcurp = 1.00 1.00
RFc = N/A N/A
MINOR MAJOR
Q. =| 5.4 [ 6.4 | cfs
Q peak REQUIRED = | 1.8 [ 3.3 |cfs

Inlet appears to be still be
ok, but flows at DP9 per
hydrology spreadsheet are
22&4.1



CDurham
Highlight
1.8 3.3

CDurham
Callout
Inlet appears to be still be ok, but flows at DP9 per hydrology spreadsheet are 2.2 & 4.1


Project:
Inlet ID:

MHFD-Inlet, Version 5.03 (August 2023,

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET

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

Eastonville Road - Seg t 1 Impr t:

Minor & Major Storm

Inlet DP10

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
Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition
MAJOR STORM Allowable Capacity is not applicable to Sump Condition

TBACK

Seack =

Neack

Heure =

Tcrown
W
Sx

Sw =

So
NsTReET

TMAX
d MAX

23.5 ft
0.020 ft/ft
0.020
6.00 inches
26.0 ft
2.00 ft
0.020 ft/ft
0.083 ft/ft
0.000 ft/ft
0.012
Minor Storm Major Storm
[ 20.0 [ 26.0 |ft
[ 6.0 | 6.5 |inches
- r
Minor Storm Major Storm
SUMP [ SUMP _ |cfs

Qaliow = |




INLET IN A SUMP OR SAG LOCATION

MHFD-Inlet, Version 5.03 (August 2023)

Design Information (Ingut)l - = MINOR MAJOR
Type of Inlet CDOT Type R Curb Openina s Type =| CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression 'a' from above) Alocal = 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1
Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 6.5 inches
Grate Information MINOR MAJOR ¥ Override Depths
Length of a Unit Grate L, (G) = N/A feet
Width of a Unit Grate W, = N/A feet
Open Area Ratio for a Grate (typical values 0.15-0.90) Acatio = N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) G (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cy (G) = N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) G (G) = N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L, (C) = 5.00 feet
Height of Vertical Curb Opening in Inches Hyert = 6.00 inches
Height of Curb Orifice Throat in Inches Hinroat = 6.00 inches
Angle of Throat Theta = 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) W, = 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) G ()= 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) C,(C) = 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) G (€)= 0.67
Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dorate = N/A N/A ft
Depth for Curb Opening Weir Equation deurb = 0.33 0.38 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFgrate = N/A N/A
Curb Opening Performance Reduction Factor for Long Inlets RFcury = 1.00 1.00
Combination Inlet Performance Reduction Factor for Long Inlets RF¢ = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Q. =| 5.4 | 6.4 |cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q peaK ReQUIRED = | 1.8 | 4.0 |cfs

FLows at DP10 per
hydrology spreadsheet are
4.2&9.0
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FLows at DP10 per hydrology spreadsheet are 4.2 & 9.0


Project:
Inlet ID:

MHFD-Inlet, Version 5.03 (August 2023,

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET

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

Eastonville Road - Seg t 1 Impr t:

Minor & Major Storm

Inlet DP13

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
Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition
MAJOR STORM Allowable Capacity is not applicable to Sump Condition

TBACK

Seack =

Neack

Heure =

Tcrown
W
Sx

Sw =

So
NsTReET

TMAX
d MAX

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
0.000 ft/ft
0.012
Minor Storm Major Storm
[ 20.0 [ 26.0 |ft
[ 6.0 | 6.5 |inches
- r
Minor Storm Major Storm
SUMP [ SUMP _ |cfs

Qaliow = |




INLET IN A SUMP OR SAG LOCATION

MHFD-Inlet, Version 5.03 (August 2023)

Design Information (Input)
Type of Inlet

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

| cDOoT Twe R Curb Openina ~|

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

MINOR MAJOR
Type =| CDOT Type R Curb Opening
Alocal = 3.00 inches
No = 1
Ponding Depth = 6.0 6.5 inches
MINOR MAJOR ¥ Override Depths
L, (G) = N/A feet
W, = N/A feet
Avatio = N/A
G (G) = N/A N/A
Cv (G) = N/A
G (G) = N/A
MINOR MAJOR
L, (C) = 5.00 feet
Hert = 6.00 inches
Hihroat = 6.00 inches
Theta = 63.40 degrees
W, = 2.00 feet
G (C) = 0.10 0.10
Cy (C) = 3.60
G (©) = 0.67
MINOR MAJOR
derate = N/A N/A ft
deup = 0.33 0.38 ft
RFgrate = N/A N/A
RFcurp = 1.00 1.00
RFc = N/A N/A
MINOR MAJOR
Q. = 5.4 [ 6.4 | cfs
Q peak REQUIRED = | 2.6 [ 4.4 |cfs




Project:
Inlet ID:

MHFD-Inlet, Version 5.03 (August 2023,

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET

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

Eastonville Road - Seg t 1 Impr t:

Minor & Major Storm

Inlet DP14

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
Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition
MAJOR STORM Allowable Capacity is not applicable to Sump Condition

TBACK

Seack =

Neack

Heure =

Tcrown
W
Sx

Sw =

So
NsTReET

TMAX
d MAX

23.5 ft
0.020 ft/ft
0.020
6.00 inches
26.0 ft
2.00 ft
0.020 ft/ft
0.083 ft/ft
0.000 ft/ft
0.012
Minor Storm Major Storm
[ 20.0 [ 26.0 |ft
[ 6.0 | 6.5 |inches
- r
Minor Storm Major Storm
SUMP [ SUMP _ |cfs

Qaliow = |




INLET IN A SUMP OR SAG LOCATION

MHFD-Inlet, Version 5.03 (August 2023)

Design Information (Input)
Type of Inlet

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

| cDOoT Twe R Curb Openina ~|

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

MINOR MAJOR
Type =| CDOT Type R Curb Opening
Alocal = 3.00 inches
No = 1
Ponding Depth = 6.0 6.5 inches
MINOR MAJOR ¥ Override Depths
L, (G) = N/A feet
W, = N/A feet
Avatio = N/A
G (G) = N/A N/A
Cv (G) = N/A
G (G) = N/A
MINOR MAJOR
L, (C) = 5.00 feet
Hert = 6.00 inches
Hihroat = 6.00 inches
Theta = 63.40 degrees
W, = 2.00 feet
G (C) = 0.10 0.10
Cy (C) = 3.60
G (©) = 0.67
MINOR MAJOR
derate = N/A N/A ft
deup = 0.33 0.38 ft
RFgrate = N/A N/A
RFcurp = 1.00 1.00
RFc = N/A N/A
MINOR MAJOR
Q. = 5.4 6.4 | cfs
Q peak REQUIRED = | 2.6 4.4 |cfs

FLows at DP14 per
hydrology spreadsheet are

3.9&6.5



CDurham
Callout
FLows at DP14 per hydrology spreadsheet are 3.9 & 6.5
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Project:
Inlet ID:

MHFD-Inlet, Version 5.03 (August 2023,

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET

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

Eastonville Road - Seg t 1 Impr t:

Minor & Major Storm

Inlet DP16

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
Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition
MAJOR STORM Allowable Capacity is not applicable to Sump Condition

TBACK

Seack =

Neack

Heure =

Tcrown
W
Sx

Sw =

So
NsTReET

TMAX
d MAX

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
0.000 ft/ft
0.012
Minor Storm Major Storm
[ 20.0 [ 26.0 |ft
[ 6.0 | 6.5 |inches
- -
Minor Storm Major Storm
SUMP [ SUMP _ |cfs

Qaliow = |




INLET IN A SUMP OR SAG LOCATION

MHFD-Inlet, Version 5.03 (August 2023)

Design Information (Input)
Type of Inlet

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

| cDOoT Twe R Curb Openina ~|

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

MINOR MAJOR
Type =| CDOT Type R Curb Opening
Alocal = 3.00 inches
No = 2
Ponding Depth = 6.0 6.5 inches
MINOR MAJOR ¥ Override Depths
L, (G) = N/A feet
W, = N/A feet
Avatio = N/A
G (G) = N/A N/A
Cv (G) = N/A
G (G) = N/A
MINOR MAJOR
L, (C) = 5.00 feet
Hert = 6.00 inches
Hihroat = 6.00 inches
Theta = 63.40 degrees
W, = 2.00 feet
G (C) = 0.10 0.10
Cy (C) = 3.60
G (©) = 0.67
MINOR MAJOR
derate = N/A N/A ft
deub = 0.33 0.38 ft
RFgrate = N/A N/A
RFcyry = 0.93 0.96
RFc = N/A N/A
MINOR MAJOR
Q. =| 8.3 [ 10.2 | cfs
Q peak REQUIRED = | 3.0 [ 5.0 |cfs




Project:
Inlet ID:

MHFD-Inlet, Version 5.03 (August 2023,

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET

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

Eastonville Road - Seg t 1 Impr t:

Minor & Major Storm

Inlet DP17

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
Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition
MAJOR STORM Allowable Capacity is not applicable to Sump Condition

TBACK

Seack =

Neack

Heure =

Tcrown
W
Sx

Sw =

So
NsTReET

TMAX
d MAX

23.5 ft
0.020 ft/ft
0.020
6.00 inches
26.0 ft
2.00 ft
0.020 ft/ft
0.083 ft/ft
0.000 ft/ft
0.012
Minor Storm Major Storm
[ 20.0 [ 26.0 |ft
[ 6.0 | 6.5 |inches
- -
Minor Storm Major Storm
SUMP [ SUMP _ |cfs

Qaliow = |




INLET IN A SUMP OR SAG LOCATION

MHFD-Inlet, Version 5.03 (August 2023)

Design Information (Input) =
Type of Inlet

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

| cpoT Tve R curb openina

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

MINOR MAJOR
Type =| CDOT Type R Curb Opening
Alocal = 3.00 inches
No = 2
Ponding Depth = 6.0 6.5 inches
MINOR MAJOR ¥ Override Depths
L, (G) = N/A feet
W, = N/A feet
Avatio = N/A
G (G) = N/A N/A
Cv (G) = N/A
G (G) = N/A
MINOR MAJOR
L, (C) = 5.00 feet
Hert = 6.00 inches
Hihroat = 6.00 inches
Theta = 63.40 degrees
W, = 2.00 feet
G (C) = 0.10 0.10
Cy (C) = 3.60
G (©) = 0.67
MINOR MAJOR
derate = N/A N/A ft
deub = 0.33 0.38 ft
RFgrate = N/A N/A
RFcyry = 0.93 0.96
RFc = N/A N/A
MINOR MAJOR
Q. =| 8.3 [ 10.2 | cfs
Q peak REQUIRED = | 3.3 [ 5.5 |cfs

FLows at DP17 per

hydrology spreadsheet are

6.3 & 10.5



CDurham
Callout
FLows at DP17 per hydrology spreadsheet are 6.3 & 10.5

CDurham
Highlight
3.3 5.5


Culvert Report

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

DP3

Friday, Jan 5 2024

Invert Elev Dn (ft) = 6973.30 Calculations
Pipe Length (ft) = 186.30 Qmin (cfs) = 24.60
Slope (%) = 2.61 Qmax (cfs) = 24.60
Invert Elev Up (ft) = 6978.16 Tailwater Elev (ft) = (dc+D)/2
Rise (in) = 30.0
Shape = Circular Highlighted
Span (in) = 30.0 Qtotal (cfs) = 24.60
No. Barrels =1 Qpipe (cfs) = 24.60
n-Value = 0.012 Qovertop (cfs) = 0.00
Culvert Type = Circular Concrete Veloc Dn (ft/s) = 5.60
Culvert Entrance = Square edge w/headwall (C) Veloc Up (ft/s) = 6.97
Coeff. K,M,c,Y k = 0.0098, 2, 0.0398, 0.67, 0.5 HGL Dn (ft) = 6975.39
HGL Up (ft) = 6979.85
Embankment Hw Elev (ft) = 6980.82
Top Elevation (ft) = 6985.75 Hw/D (ft) = 1.06
Top Width (ft) = 48.00 Flow Regime = Inlet Control
Crest Width (ft) = 15.00
Elev (ft <Name> Hw Depth (ft}
985.00 // | | k\ .84
/ ]

6977.00

-3.18

-5.16

Provide calculations for
riprap outlet protection &

all other pipe outlet

locations.

280

each (ft)


CDurham
Text Box
Provide calculations for riprap outlet protection & all other pipe outlet locations.


Channel Report

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

Roadside Swale Capacity DP1

Thursday, Jan 11 2024

Trapezoidal Highlighted

Bottom Width (ft) = 2.00 Depth (ft) = 042

Side Slopes (z:1) = 3.00, 3.00 Q (cfs) = 3.500

Total Depth (ft) = 1.50 Area (sqft) = 1.37

Invert Elev (ft) = 100.00 Velocity (ft/s) = 2.56

Slope (%) = 1.00 Wetted Perim (ft) = 4.66

N-Value = 0.025 Crit Depth, Yc (ft) = 0.38
Top Width (ft) = 4.52

Calculations EGL (ft) = 0.52

Compute by: Known Q

Known Q (cfs) = 3.50

Elev (ft) Section

102.00

101.50 /

101.00 \ /

100.50 \C \vg

100.00 \

99.50

0 2 4 6 8 10 12 14 16

Reach (ft)

Depth (ft)

2.00

1.50

1.00

0.50

0.00

-0.50



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Jan 11 2024

Roadside Swale Capacity DP3

Trapezoidal Highlighted
Bottom Width (ft) = 2.00 Depth (ft) = 1.21
Side Slopes (z:1) = 3.00, 3.00 Q (cfs) = 24.60
Total Depth (ft) = 225 Area (sqft) = 6.81
Invert Elev (ft) = 100.00 Velocity (ft/s) = 3.61
Slope (%) = 0.60 Wetted Perim (ft) = 9.65
N-Value = 0.025 Crit Depth, Yc (ft) = 1.05
Top Width (ft) = 9.26
Calculations EGL (ft) = 1.41
Compute by: Known Q
Known Q (cfs) = 24.60
Elev (ft) Section Depth (ft)
103.00 3.00
102.50 2.50

N p %

101.50 \\ / 1.50

- /
101.00 \ / 1.00

MEERN
"/

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

lliq

74 0.50

0.00

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Jan 11 2024

Roadside Swale Capacity DP7

Trapezoidal Highlighted
Bottom Width (ft) = 2.00 Depth (ft) = 1.70
Side Slopes (z:1) = 3.00, 3.00 Q (cfs) = 53.30
Total Depth (ft) = 2.75 Area (sqft) = 12.07
Invert Elev (ft) = 100.00 Velocity (ft/s) = 4.42
Slope (%) = 0.60 Wetted Perim (ft) = 12.75
N-Value = 0.025 Crit Depth, Yc (ft) = 1.52
Top Width (ft) = 12.20
Calculations EGL (ft) = 2.00
Compute by: Known Q
Known Q (cfs) = 53.30
Elev (ft) Section Depth (ft)
103.00 3.00

102.50 \ / 250

102.00 \\ /, 2.00
101.50 N\ / 150

\ /

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



STORMCAD NETWORK
LAYOUT: SEGMENT 1

MATCHLINE REFER TO SEGMENT 2 FDR
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EASTONVILLE 6

StormCAD not needed for

this segment, as it's a single

culvert and provided for with
{65 MHFD culvert spreadsheet

SHEET 2


CDurham
Text Box
StormCAD not needed for this segment, as it's a single culvert and provided for with MHFD culvert spreadsheet
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100 YEAR TAILWATER CONDITION: PIPE SUMMARY TABLE

Label Start Node IﬂVEf{tﬂ(}Sﬁfﬂ Stop Node E;:S LeBgemguser r::ed} Dia{meter Manning's n Flow Velodity CED'EER‘)(F“" C:::?a\f‘::{y Notes (?ryal;r:fil:ze t;‘r;‘;r:til:e
) ) ) in) (cfs) (ftfs) (o) {Design) n, ©ut)
(%) (ft) (D)
66: P-8 (1) (1) |P-8 (1) (1) MH#4 DP 18) 6,985.66 |0-3 6,984.83 416 0.020 24.0 0.013 26.20 8.34 3199 81.9 | Concrete Pipe 65,988.54 65,987.98
67: P-124 P-124 1#5 (DP 14) 6,981.25 |O-5 6,981.08 34.3 0.005 18.0 0.013 6.50 474 7.43 87.5 | Concrete Pipe 6,982.33 6,982.10
68: P-121(2) |P-121(2) 44 (80) 6,970.65 |06 6,970.61 9.0 0.005 24.0 0.013 9.00 2.86 15.95 56.4 | Concrete Pipe 6,972.88 6,972.87
69: P-18 P-18 1£3 (DP 7) 6,985.73 |MH#7 6,985.38 7L3 0.005 42.0 0.013 53.30 8.11 7114 74.9 | Concrete Pipe 65,988.48 5,988.38
70: P-20 P-20 MH=7 6,985.38 |MH#6 6,984.50 175.6 0.005 42.0 0.013 53.30 8.11 7114 74.9 | Concrete Pipe 6,987.84 65,987.61
71: P-5 P-5 1#2 (DP 17) 6,989.29 |1#1(DP 16) 6,989.74 52.0 -0.009 18.0 0.013 5.10 5.59 9.77 52.2 | Concrete Pipe 6,990.61 6,990.44
72: P-8 (1) P-3 (1) 1#2 (DP 17) 6,988.79 |MH#4 DP 18) 6,985.66 156.4 0.020 24.0 0.013 10.50 9.12 3199 32.8 | Concrete Pipe 6,989.95 6,989.64
73: P-21 P-21 MH#5 6,984.50 |MH#5 6,984.13 74.6 0.005 42.0 0.013 53.30 8.11 7114 74.9 | Concrete Pipe 6,987.15 5,987.05
74: P-22 P-22 MH#5 6,984.13 |MH#3 (DP 8) 6,981.11 127.1 0.024 42.0 0.013 53.30 14.61 154.95 34.4 | Concrete Pipe 6,986.41 6,983.59
75: P-15 P-15 18 (DP 19) 6,983.26 |MH#3 (DP 8) 6,983.11 30.8 0.005 18.0 0.013 3.00 3.98 7.43 40.4 | Concrete Pipe 6,983.93 6,983.77
76: P-15 (1) P-15 (1) MH#3 (DP 8) 6,981.11 |MH#2 (DP 8) 6,980.73 75.1 0.005 42.0 0.013 177 3.13 7114 Cancrete Pipe 6,983.59 6,983.59
77: P-16 P-16 MH#2 (DP 8) 6,980.63 |MH#1 6,980.24 78.1 0.005 42.0 0.013 54.30 8.14 7114 76.3 | Concrete Pipe 6,982.94 5,982.55
78: P-123 P-123 1#4 (DP 13) 6,981.51 |1#5 (DP 14) 6,981.25 52.0 0.005 18.0 0.013 3490 411 7.43 45.8 | Concrete Pipe 6,982.73 65,982.69
79: P-17 P-17 MH#1 6,980.14 | OUTFALL 6,979.44 139.8 0.005 42.0 0.013 54.30 8.14 7114 76.3 | Concrete Pipe 6,982.45 6,981.73
80: P-125 P-125 44 (59) (DP 15) 6,978.42 |44 (70) 6,977.55 54.5 0.016 18.0 0.013 120 467 13.30 Cancrete Pipe 6,978.83 6,977.85
83: P-122 P-122 INLET (OP 3) 6,978.16 |44 (65) 5,973.52 133.8 0.025 30.0 0.013 24.50 12.34 55,19 37.6 | Concrete Pipe 5,979.85 5,974.58
84: P-121 P-121 1#8 (DP 10) 6,971.18 |44 (80) 5,970.65 105.1 0.005 24.0 0.013 9.00 5.26 16.06 56.0 | Concrete Pipe 5,973.03 5,972.89
85: P-130 P-130 I#6 (DP 1) 6,970.85 |44 (81) 5,970.04 81.5 0.010 18.0 0.013 3.60 5.37 10.47 34.4 | Concrete Pipe 5,971.57 5,970.79
86: P-130 (1) |P-130 (1) 44 (81) 6,970.04 (44 (77) 5,965.39 65.0 0.010 18.0 0.013 3.60 5.39 10.50 34.3 | Concrete Pipe 5,970.75 5,970.00
87: P-121(1) |P-121(1) 1#8 (DP 10) 6,971.68 |1#7 (DP 9) 5,971.95 52.0 -0.005 18.0 0.013 4.10 4.37 7.57 54.2 | Concrete Pipe 5,973.24 5,973.18
88: P-131 P-131 44 (78) (OP 11) 6,968.42 |44 (79) 5,967.50 52,5 0.015 18.0 0.013 1.40 4.75 12.77 11.0 | Concrete Pipe 5,958.87 5,967.84
126: P-111 P-111 MH#34 7,019.01 |MH#38 7,017.01 146.6 0.014 18.0 0.013 3.40 5.94 12.28 27.7 | Concrete Pipe 7,019.72 7,017.55
127: P-8% P85 MH#3 6,986.87 |MH#4 DP 18) 5,985.66 1111 0.011 240 0.013 15.10 6.08 23.64 80.8 | Concrete Pipe 6,990.43 5,985.64
128: P25 (1) |P-25(1) CULVERT 2 (... 6,997.01 |0-10 5,995.27 116.5 0.015 0.013 295.50 16.72 461.86 54.0 | Concrete Box C 7,000.01 6,997.28
129; P-25 P-25 CULVERT 1 (... 6,997.01 |0-7 5,995.27 116.6 0.015 0.013 245.50 15.71 461.72 53.2 | Concrete Box C 6,999.67 5,997.02
131: P-107 (2) |P-107 (2) (1) MH#26 (DP6. 1) 7,021.10 | DP9 7,020.49 60.7 0.010 240 0.013 22.40 8.21 22.62 99.0 | Concrete Pipe 7,022.79 7,022.11
132: P-103 P-103 1#9 (DPa) 7,022.86 |MH#25 (DP6.1) 7,021.84 42.7 0.024 18.0 0.013 240 136 16.22 14.8 | Concrete Pipe 7,024.53 7,024.51
133: P-107 (2) |P-107 (2) MH#27 (DP8) 7,021.66 |MH#25 (DP6.1) 7,021.09 56.6 0.010 240 0.013 21.00 6.68 22.62 92.8 | Concrete Pipe 7,025.00 7,024.51
134 P-107 P-107 DF7 7,023.01 |MH#27 (DPE) 7.022.41 37.8 0.016 15.0 0.013 220 179 8.13 27.1 | Concrete Pipe 7,025.67 7,025.62
135: P-107 (1) |P-107 (1) MH#27 (DP8) 7,021.66 |DP 2 7,021.66 43.9 0.000 240 0.013 13.80 5.98 217 865.7 | Concrete Pipe 7,025.93 7,025.62
136: P-95 P-85 1#8 (DP5) 7,023.30 |1#9 (DPG) 7,023.06 47.5 0.005 18.0 0.013 1.30 3.16 7.43 17.5 | Concrete Pipe 7,024.57 7,024.56
137: P-93 P93 1#6 (DP2.1) 7,022.36 |1#7 (DP3.1) 7,021.80 55.9 0.010 18.0 0.013 1.50 422 10.51 14.3 | Concrete Pipe 7,022.99 7,023.02
138: Pipe - (34| Pipe - (34) 17 (DP3.1) 7,021.80 | FES QUTFALL 1 7,021.01 33.5 0.023 18.0 0.013 3.20 7.0% 16.07 19.9 | Concrete Pipe 7,023.01 7,023.00
140: P44 (1) |P44(1) MH#20 7,001.18 |MH#21 6,998.52 266.5 0.010 4.0 0.013 112.10 8.92 143.63 78.0 | Concrete Pipe 7,005.57 7,003.94
141: P-64 P-64 MH#21 6,998.52 |MH#22 5,995.26 316.5 0.010 4.0 0.013 112.10 12.80 145.88 76.8 | Concrete Pipe 7,001.72 6,997.89
142: P44 P-44 MH#19 7,003.94 |MH#20 7,001.28 266.5 0.010 4.0 0.013 112.10 12.64 143.63 78.0 | Concrete Pipe 7,007.14 7,005.63
143: P-26 P-26 DP 3 7,005.01 |MH#13 7,004.04 81.5 0.012 4.0 0.013 112.10 8.92 156.73 71.5 | Concrete Pipe 7,009.86 7,008.36
144: P-64 (1) |P-64(1) MHZ22 6,995.15 |MH#23 6,988.52 316.6 0.020 43.0 0.013 112.10 16.57 203.15 55.2 | Concrete Pipe 6,998.35 6,994.29
145: P-87 P87 MH#10 (DP 1... 6,994.25 |MH=9 6,989.76 320.7 0.014 24.0 0.013 19.10 9.26 26.78 71.3 | Concrete Pipe 6,995.82 6,992.24
146: P-87 (1) |P-87 (1) MHZ9 6,989.76 |MH=G 6,986.87 197.4 0.015 24.0 0.013 19.10 6.08 27.33 69.9 | Concrete Pipe 6,992.21 6,990.80
147: P-84 P84 1#4 (DP14) 6,995.69 |MH#10 (DP 1... 5,994.25 8.1 0.179 18.0 0.013 8.80 4.98 44.40 19.8 | Concrete Pipe 6,997.31 6,997.25
148: P-84 (1) |P-84 (1) MH#10 {DP 1... £,994.75 | 1%5 (DP 15) 6,395.50 53.9 -0.014 18.0 0.013 10.40 5.39 12.40 83.9 | Concrete Pipe 6,997.73 6,997.25
149: P-66 P-66 MHZ23 6,988.82 |MH#24 5,988.08 149.0 0.005 43.0 0.013 112.10 8.92 101.56 110.4 | Concrete Pipe 6,994.23 6,993.32
150: P-68 P-68 MHZ24 6,988.08 |MH#25 (DP13) 6,987.54 107.8 0.005 43.0 0.013 112.10 8.92 101.56 110.4 | Concrete Pipe 6,993.36 6,992.70
151: P77 P-77 DP12 6,990.32 |MH#25 (DP13) 6,990.03 28.1 0.010 18.0 0.013 24.40 13.81 10.66 228.8 | Concrete Pipe 6,994.22 6,992.70
152: P-74 P-74 MH#25 (DP13) 6,987.54 | OUTLET SEGM... 5,986.67 173.3 0.005 43.0 0.013 136.40 10.85 101.56 134.3 | Concrete Pipe 6,991.97 5,990.15

NOTE: EASTONVILLE 5 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

Lot IE:I(;er:aui:'%}n E%?inj;)n Flmne.lJ LE'tI'} otal Dep?ﬂgout} (;%sd:eatjil:'lce ;;?:Irealli_‘lilfe e ﬂE::::hgzt} Headloss
* ® ) = e ® &
(ft) ()
35: MH#7 MH#7 6,993.52 6,993.52 53.30 2.47 5,987.84 ©,988.38 | STORM MH 6,985.38 0.54
36: 1#1 (DP 16 |1#1 (DP 16) 5,993.41 6,993,41 5.10 0.87 6,990,61 6,991,15 | CDOT Type- 5,989,74 0.54
37: MH#4 DP |MH#4DP 18) 6,993.40 6,993.40 26.20 2.88 6,988.54 ©,989.64 | STORM MH 6,985.60 1.10
38: 122 (DP 17 |1#2 (OP 17) £,993.39 £6,993.39 10.50 117 £,989.95 £,990.44 | CDOT Type- £,988.79 0.49
39: MH=6 MH=G 6,993.02 6,993.02 53.30 2.65 6,987.15 6,987.61 | STORM MH 6,984.50 0.45
40: MH#S MH:#5 £,991.91 £,991.91 53.30 2.28 £,986.41 6,987.05 | STORM MH 5,984.13 0.64
41: MH#3 (DP |MH#3 (DP 8) 6,991.13 6,991.13 1.77 246 6,983.59 ©,983.59 | STORM MH 6,981.11 0,00
42: 123 (DP7) |1£3(DP 7) 5,990.73 6,990,73 53.30 2.83 6,988.48 £5,989.49 | CDOT Type- 6,985.73 1.01
43: 18 (DP 19) | 18 (OP 19) £,988.71 5,988.71 3.00 2.43 6,983.93 £,984.30 | CDOT Type- 6,983.26 0.37
44: MH#2 (DP |MH#2 (DP 8) 6,985.74 6,985.74 54.30 231 5,982.94 65,983.59 | STORM MH 6,980.63 0.65
45: 124 (DP 13 |1#4 (DP 13) £,985.02 6,985.02 3.40 142 6,982.73 £,982.84 | CDOT Type- 6,981.51 0.12
46: 1#5 (DP 14|1#5 (DP 14) 5,985.02 5,985,02 6,50 1.28 5,982,33 5,982,659 | CDOT Type- 5,981,25 0.36
47: MH#1 MH#1 5,984.95 6,984.95 54.30 231 6,982.45 6,982.55 | STORM MH 6,980.14 0.10
49: 44 (69) (D |44 (59) (DP 15) 6,982.69 6,982.64 1.20 0.41 6,978.83 £,978.85 | CDOT Type- 6,978.42 0.01
55:44 (80) | 44(30) 65,975.21 6,975.21 9.00 2.13 6,972.88 6,972.89 | Cylindrical 5 6,970.65 0.01
56:44 (31)  |44(8L) 6,975.03 6,975.03 3.60 0.72 6,970.76 6,970.79 | Cylindrical 5 6,970.04 0.03
|57: 157 (OP 9) [157 (DP 9) 5,974.64 6,974.64 4,10 1.29 6,973.24 6,973.39 | CDOT Type- 6,971.95 0.15
|58: 128 (DP 10128 (DP 10) 6,974.69 6,974.64 2.00 1.85 6,973.03 6,973.18 | CDOT Type- 6,971.18 0.15
59; 1#6 (DP 1) |1#6 (OP 1) 6,973.20 6,973.20 3.60 0.72 6,971,57 6,972.00 | CDOT Type- 6,970,85 0.42
60: 44 (78) (D |44 (78) [DP 11) 6,973.16 6,973.16 1.40 0.44 6,968.87 6,969.03 | CDOT Type- 6,968.42 0.16
98: MH#26 (D |MH#26 (DP6.1) 7,027.15 7,027.15 22.40 1.69 7,022.79 7,024.51 | STORM MH 7,021.10 173
99: MH#27 (D |MH#27 (DP8) 7,027.09 7,027.08 21.00 3.34 7,025.00 7,025.62 | STORM MH 7,021.66 0.62
100: 1#9 (DP6)| 19 (DPS) 7,027.04 7,027.04 2.40 167 7,024.53 7,024.56 | CDOT Type- 7,022.86 0.03
101: 1#8 (DP5)|1#8 (OPS) 7,026.63 7,026.63 1.30 127 7,024,57 7,024.58 | CDOT Type- 7,023.30 0.02
102: 1#7 (DP3. |1#7 (DP3.1) 7,026.51 7,026.51 3.20 171 7,023.01 7,023.02 | CDOT Type- 7,021.80 0.00
103: 1#6 (DP2. |1#6 (DP2.1) 7,026.40 7,026.40 1.50 0.63 7,022.99 7,023.10 | CDOT Type- 7,022.38 0.10
106: MH#34 |MH=34 7,023.51 7,023.51 3.40 0.70 7,019.72 7,019.84 | CDOT Type- 7,019.01 0.13
111: MH#21  |MH#21 7,014.03 7,014.03 112.10 3.20 7,001.72 7,003.94 | STORM MH £,998.52 2.22
112: MH=%20 |MH=20 7,012.41 7,012.41 112,10 4,38 7,005.57 7,005.63 | STORM MH 7,001.18 0.06
113: MH#18  |MH#19 7,010.85 7,010.85 112,10 3.20 7,007.14 7,008,356 | STORM MH 7,003.94 222
115: MH#22 |MH=22 7,005.85 7,005.85 112,10 3,20 6,998,35 ©,998.44 | STORM MH 6,995,15 0.08
116: MH#9 MH=9 7,001.03 7,001.03 19,10 2.45 6,992.21 ©,992.24 | STORM MH 6,989.76 0.03
117: 1#4 (DP1 |14 (DP14) 7,000.17 7,000.17 8.80 162 5,997.31 £,997.89 | CDOT Type- £,995.69 0.58
118: MH#10 ( [MH#10 (DP 1... 7,000.01 7,000.01 19.10 1.57 6,995.82 6,997.25 | STORM MH 6,994.25 1.43
119: 1#5 (DP 1|1#5 (DP 15) £,999.67 £,999.67 10.40 1.88 6,997.78 £,998.59 | CDOT Type- £,995.50 0.81
120: MH=8 MH#3 6,996.13 6,996.13 19,10 3.77 6,990.43 6,990.80 | STORM MH 6,986.87 0.37
121: MH#23 |MH=#23 6,995.25 6,995,25 112,10 541 6,994.23 6,994.29 | STORM MH 6,988.82 0.0&
122: MH#24  |MH#24 §,993.32 6,993.32 112.10 5.25 6,993.32 £,993.39 | STORM MH £,988.08 0.06
123: DP12 DP12 6,993.02 6,993.02 24.40 271 6,993.02 6,997.47 | CDOT Type- 6,990.32 4.44
124: MH#25 { |MH#25 (DP13) £,992.79 £,992.79 136.40 4.43 5,991.97 £,992.70 | STORM MH 6,987.54 0.73
190: INLET{D |INLET (DP 3) 6,980.96 6,980,956 24,50 1.69 6,979.85 6,980.98 | CDOT FES 6,973.16 1.13
192: DP 7 DP7 7,024.45 7,024.45 2,20 1.44 7,024.45 7,024.52 | CDOT FES 7,023.01 0.07
193:DF 2 DP 2 7,024.26 7,024.26 13.80 2.25 7,024.26 7,025.10 | CDOT FES 7,021,686 0.83
194: DP 3 DP 3 7,009.43 7,009.43 112,10 4,42 7,009.43 7,011.29 | CDOT FES 7,005.01 1.86
196: CULVERT | CULVERT 1 (... 7,000.01 7,000.01 245.50 2.66 £,999.67 7,001.66 | Dummy Null 6,997.01 1.99
197: CULVERT |CULVERT 2 (... 7,000.01 7,000.01 295,50 3.00 7,000.01 7,002.27 | Dummy Mull 6,997.01 2.26
Elevation Elevation (UsEeerVE?;Jg:ed Hydraulic Flow (Total
D Label (Ground) (Invert) Tailwater) Grade Out) Motes
) ) ) ) ()
48: OUTFALL 48 |OUTFALL 6,983.32 6,979.44 6,981.73 54.30 | CDOT FES
53: 44 (70) 53 |44 (70) 6,979.33 6,377.55 6,977.85 1.20 | CDOT FES
54: 44 (65) 54 | 44 (55) £,976.31 §,073.52 5,974,585 24,50 | CDOT FES
61: 44 (77) 61 |44 (77) 6,971.10 6,969.39 6,970.00 3.60 | CDOT FES
64: 44 (79) 64 |44 (79) 6,969.82 6,367.50 6,967.84 1.40 | CDOT FES
107: DP9 107 |DP9 7,022.74 7,020.49 7,022.11 22,40 | CDOT FES
108: FES QUTFALL 1 108 |FES OUTFALL 1 7,023.00 7,021.01 7,023.00 7,023.00 3.20 | CDOT FES
110: MH#3% 110 |MH#39 7,018.18 7,017.01 7,017.55 3.40 | CDOT FES
125: OUTLET SEGMENT 3 125 | OUTLET SEG... 6,991.09 6,986.67 ©,988.30 6,990.15 136.40 | CDOT FES
162: 0-3 162 |0-3 6,987.93 6,934.83 £,987.93 6,987.93 236,20 | Dumy Null
164: O-5 164 |O-5 ©5,982.10 6,981.08 ©,982.10 6,982.10 6.50 | Dummy Mull
165: 0O-6 165 |06 6,972.87 6,970.61 6,972.87 6,972.87 9,00 | Dummy Mull
203: 0-7 203 |0-7 6,998,27 6,395.27 6,997.02 245,50 | Dummy Mull
207: 0-10 207 |0-10 6,998.27 6,995,27 65,997.28 295,50 | Dummy Mull

NOTE: EASTONVILLE 5 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)

6,993.60
6,993.40
6,993.20
6,993.00
6,992.80
6,992.60
5,092.40
6,992.20
6,992.00
5,091.80
5,891.60
6,991.40
5,891.20
5,891.00
5,990.80
5,090.60
5,990.40
5,990.20
§,990.00
5,989.80
6,989.60
5,989.40
6,989.20
5,989.00
5,988.80
6,988.60
5,988.40
5,988.20
6,988.00
6,987.80
6,987.60
6,987.40
6,987.20
5,987.00
5,986.80
6,986.60
5,086.40
5,986.20
6,986.00
6,985.80
5,985.60
6,985.40
6,985.20
5,985.00
5,984.80

EASTONVILLE 1 - INLET - 100-YR TAILWATER CONDITION

Label: T#1 (DP 1€)
Types Marnthote Label: MHZ4 DF 18] \
PR Type: Marhol
10: \
Label: P-5
Type: Conduit \
10: 74 Label: [£2 (DP
Type: Manhole
ID: 38
[,

E Label: P-8 (1) \ \

E Typer Conduit

] e \ \\

——
"--—._;__'
\ Label: 0-3
Type: Outfall
— \ 1D: 162
- —)
[Label: P-8 (1) (1)
duit
p
ID: 66
'
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 1590.0 200.0 210.0 220.0 230.0 240.0 250.0

Station (ft)




Label: MH£3 (DP 8)|

Rrocltierees EASTONVILLE 1 - QUTLET - 100-YR TAILWATER CONDITION

£,991.00 AN
/1IN

£,590.50 / N,

5,890.00 v

Label: 13 (DP 19
. hol

EGL
HGL

6,989.50 Typ

ID} 43
5,989.00 7
6,988.50
5,988.00

6,987.50 \
5,987.00

N JLabel: MHz2](DP 8]
5,986.50 Type: Manhole
1D: 44

6,986.00
il Label: P-15 —— Label: MH=1
b Tybe: Conduit ——— Typs: Manhole

6,985.50 ;
= ® HEFE abel: P15 (1) — UpETE/
1 Type: Conduit [ —
; 6,985.00 IDT 76 Labeh P-18 ———
L] — Type: Conduit -_____-.._____ Label: P-17
T ¢ spam 1o 1D: 77 — Type: Conduit

,984.

i — | [ I>:78 :
\ —_— Label: OUTFALL
6,984.00 | - Type:- Outfall
--..___--.._________ 1D: 48
6,983.50 | ——
—— | N —
= R
6,983.00 | —

6,982.50 |

6,982.00 | \
6,981.50 5 \
5,981.0 \

\

6,979.50
S \ j

t t t * t t * *
0.0 10.0  20.0  30.0 40 50.0  60.0 70.0 80.0 S0.0 100.0 110.0 120.0 130.0 140.0 150.0 160.0 170.0 180.0 180.0 200.0 210.0 220.0 230.0 240.0 250.0 260.0 270.0 280.0 290.0 300.0 310.0 320.0
Station (ft)



CDurham
Callout
System design needs to start with 100-year water surface elevation in the pond

CDurham
Callout
Why is bottom of structure so much lower than pipe invert?


Elevation (ft)

EASTONVILLE 2 - 100-YR TAILWATER CONDITION

6,993.50 Label: MH#Z bel MHZE

Type: Manhole Type: Manhole
6,993.00 v ID: 35 10:38

/ T~ Label: MHZ5
Type: Manhole
6,992.50 o T
IC: 40 H=3 (DP 8]
Label: 123 (DP 7 / \'--..___ Type: Manhole
= { } — 1041

Type: Mznhole N——

1D: 42 T —
£,91.50 .

yd T———

6,991.00 14

6,990.50

N\

6,992.00

Label: P-18
Type: Conduit
ID: 6% s

duit Lapel: P-
1D: 70 Type: Conduit
ID: 74

6,990.00

6,989.50 |

6,989.00

6,988.50

6,988.00 |

6,987.50

6,987.00 |

6,986.50

6,986.00 |

6,985.50

6,985.00

6,984.50

6,984.00

5,983.50

6,983.00

5,982.50

6,982.00

5,981.50

6,981.00

*
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Station (ft)



Elevation (ft)

6,983.20
6,983.00
6,982.80
6,982.60
6,982.40
6,982.20
6,982.00
6,981.80
6,981.60
6,381.40
6,981.20
6,981.00
6,980.80
6,980.60
6,980.40
6,980.20
6,980.00
6,979.80
6,379.60
6,379.40
6,379.20
6,979.00
6,978.80
6,978.60
6,978.40
6,978.20
6,978.00
6,977.80
6,977.60
6,977.40
6,977.20
6,377.00
6,376.80
6,976.60
6,976.40
6,976.20
6,976.00
6,975.80
6,975.60
6,975.40
6,975.20
6,375.00
6,374.80
6,974.60
6,974.40
6,974.20
6,974.00
6,973.80
6,973.60
6,973.40

EASTONVILLE 6 - 100-YR TAILWATER CONDITION

Lapel: INLET (DP 3)
Type: Manhol
\\ 103190
T~
—
———
“““""‘-—_

——)

—
e Label: P-122

ype: Conduit
B — 015

I

o

t
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 450 5S0.0 55.0 60.0 65.0 7F0.0 V5.0 80.0 850 90.0 950 100.0 105.0 110.0 115.0 120.0 125.0 130.0 135.0 140.0 145.0 150.0 155.0 160.0 165.0 170.0 175.0 180.0 185.0
Station (ft)




Elevation (ft)

6,985.10
6,985.00
6,984.90
6,084.80
6,984.70
6,984.60
6,984.50
6,984.40
6,984.30
6,984.20
6,984.10
6,984.00
6,983.90
6,983.80
6,983.70
6,983.60
6,983.50
6,983.40
6,983.30
6,983.20
6,983.10
6,083.00
6,982.90
6,982.80
6,982.70
6,982.60
6,982.50
6,982.40
6,982.30
6,982.20
6,982.10
6,082.00
6,981.90
6,981.80
6,981.70
6,081.60
6,981.50
6,981.40
6,981.30
6,981.20
6,981.10
6,981.00

EASTONVILLE 9 - 100-YR TAILWATER CONDITION

Labzl:

124 (0P 13

Label 1
Type:

DP 14

Shol

ID: 4

D 4s

Label: P-12.
Type: Conduit
e Label: 0-5
- Typer-Outfall
L —_— bel: F-124 D: 164

-2.0

0.0

2.0

4.0

6.0

8.0

Station (ft)

+ + f + f +
10.0 12.0 14.0 16.0 18.0 20.0 22.0 24.0 26.0 28.0 30.0 32.0 34.0 36.0 38.0 40.0 42.0 44.0 45.0 48.0 50.0 52.0 54.0 56.0 58.0 60.0 62.0 64.0 66.0 68.0 70.0 72.0 74.0 76.0 78.0 80.0 82.0 84.0 86.0




Elevation {ft)

EASTONVILLE 17 - 100-YR TAILWATER CONDITION - Time: 0.00

6,982.70
5,982.60

5,982.50 T
£,982.40 T~
6,982.30 ""‘"-1...___‘
5,982.20 ——
5,982.10 Label: 44 {63) (DF
8,982.00 Type: hal
§,981.90 ID:.43
6,981.80
5,981.70
5,981.60

6,981.50 T~
6,981.40 T~
5,981.30 S~
5,981.20 ~
6,981.10

£,981.00 T~
5,980.90

5,980.80 s .y
£,980.70 Label: P-125 i
§,980.60 Type: Conduit

6,930.50 ID:.80 T
5,980.40 e
5,980.30 —~
6,980.20 “‘-\
§,980.10

6,980.00 T~

£,979.90 Loz} —
6,979.80 S~

6,979.70 Label: 44 (70)
: I ——— T~ Type: Outfall
6,979.60

5,979.50 — By D: 53
6,979.40
£,979.30 S
£,979.20
£,979.10
6,979.00
£,978.90
5,976.80 |
£,976.70
6,976.60 |
£,976.50
£,978.40
£,978.30
£,978.20
6,976.10
5,978.00
£,977.90
£,977.80

5,877.70 \
\

6,977.60

!

T
-2.0 0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 22.0 24.0 26.0 28.0 30.0 32.0 34.0 36.0 38.0 40.0 42.0 44.0 46.0 43.0 50.0 52.0 54.0
Station (ft)



CDurham
Callout
System design needs to start with 100-year water surface elevation in the pond


Elevation (ft)

6,975.00
6,974.80
6,974.60
6,974.40
6,974.20
6,974.00
6,973.80
6,973.60
6,973.40
6,973.20
6,973.00
6,972.80
6,972.60
6,972.40
6,972.20
6,972.00
6,971.80
6,971.60
6,971.40
6,971.20
6,971.00
6,970.80
6,970.60
6,970.40
6,970.20
6,970.00
6,969.80
6,969.60

6,969.40

EASTONVILLE 3 - 100-YR TAILWATER CONDITION

o
Label: 44 (81) - \

Type:-Mantiol
] 1D 56 \

— \
Label: 16 (DP 1) \
|vp=‘--_uh | /,/ -
o = \
— \
/
Lapelr P-130 '\
Type: Conduit
1o, \\
\\
\\
I Label: P-130 (1) \
Typer Conduit N
T ID: 86 N

0.0 5.

1] 10.0 15.0 20.0 25.0 30.0 35.0 40.0

t t
45.0 50.0 35.0 0.0 65.0 70.0 75.0 80.0 85.0 90.0 95.0  100.0 105.0  110.0 1150 1200 125.0 130.0 135.0  140.0  145.0
Station (ft)




Elevation (ft)

EASTONVILLE 4 - 100-YR TAILWATER CONDITION

6,973.20

6,973.00 T~ ~__

6,572.80 _—
6,972.60 L2bel-44-[78) (DP 11 T —

Type: Manhol
6,972.40 1C: 60 —~—

6,972.20 —~

6,972.00 e

6,971.80 ~

6,971.60

6,971.40 T~
,971.20 T~

6,971.00

Label:/P-131 \-;

Type:
1

6,970.80

6,970.50
£,970.40 e~

5,970.20 S~ Label: 44 (75]

\ Type: Outfall

6,970.00 — ID: 64

6,969.80

6,969.60 ——

6,969.40

6,969.20

6,969.00 - N

5,068, B0 - B B B e

6,568, 50 |- | R T

6,968.40
6,968.20 \\
6,968.00

6,967.80 \

6,967.60 \

6,967.40

+ t t t
-2.0 0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 22.0 24.0 26.0 28.0 30.0 32.0 34.0 36.0 38.0 40.0 42.0 44.0 46.0 48.0 50.0 52.0 54.0 56.0 58.0 60.0 62.0
Station (ft)



CDurham
Callout
System design needs to start with 100-year water surface elevation in the pond


6,975.30
6,975.20
6,975.10
6,975.00

EASTONVILLE 5 - 100-YR TAILWATER CONDITION

6,974.80

6,974.80

6,974.70

Label: 44 (80)

= EGL
= HGL

6,974.60

Lab

el 127

Type: Manhaole
i

6,974.50

pe: Man

DP 9]
hole

6,974.40
6,974.30

ot S

Label: 1£8(DP10)
Janhal

Typ

1D:

58

6,974.20

6,974.10

6,974.00

6,973.90

Label: P-121 (1]

6,973.80

Type: Conduit

ID: 8

6,973.70

Labelr F=121
T duit

6,973.60

Type: Conduit

ID: 84

6,973.50

6,973.40

6,973.30 |
6,973.20 1

Elevation (ft)

o

o

=

[}

EY

=)
.

6,973.10 |
6,973.00 1
6,972.90 |
6,972.80 1

6,972.60 1
6,972.50 |

6,972.40 1
6,972.30 |
6,972.20 4
6,972.10 |
6,972.00 4

6,971.90

6,871.80

6,971.70

6,971.60

6,971.50

6,871.40

6,971.30

6,871.20

6,971.10

Label: 0-6

Type: Outfall

6,871.00

ID: 165

bel: P-121 (

Type: Conduit
ID: 68

6,970.90

6,870.80

6,970.70

6,870.60

6,970.50
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5.0

10.0

15.0

20.0

25.0 30.0

35.0

40.0

45.0

L~k

50.0

55.0

60.0

65.0

70.0

*
75.0 80.0 85.0 90.0 95.0 100.0 105.0 110.0 115.0 120.0 125.0 130.0 135.0 140.0 145.0

t t t t
150.0 155.0 1e0.0 165.0
Station (ft)

NOTE: THIS SEGMENT HAS BEEN ANALYZED IN THE FREE

OUTFALL CONDITION BLEOW TO MEET CAPACITY & VELOCITY
REQUIREMENTS



5 YEAR TAILWATER CONDITION: PIPE SUMMARY TABLE

—— T Inver(t &(}Siart) Stop Node ig::s Legg‘;‘ng‘dga’ (Caﬁ'j‘jf:m " Diaéneber - Flaw Veladity Capﬁm’,ﬂ” C:‘;;:i{y Notes r.;'r‘;ireatlhnce g\:;r:ﬂh:e
(] 0 () ) () (ftjs) forss (esign) ) {ou)
(%) j{i?] 7]
66: P-8 (1) (1) | P8 (1) (1) MH#4DP 18) 6,985.66 | 0-3 6,984.83 416 0.020 24.0 0.013 15.60 4,97 31.99 48.8 | Concrete Pipe 6,988.57 6,988.37
67:P-124  P-124 1#5 (OF 1) §,981.25 |05 5,981.08 343 0.005 18.0 0.013 3.90 4,25 7.43 525 | Concrete Pipe 6,982.28 6,382.25
§8: P-121(2) |P-121(3) 44 (80) 6,970.65 |06 6,970.61 5.0 0.005 240 0.013 420 134 15.95 6.3 | Concrete Pipe 6,973.23 6,973.23
§9: P-18 P-18 1£3([OP7) 6,985.73 | MH#7 6,985.38 7.3 0.005 420 0.013 7.90 4,88 TL14 111 Concrete Pipe 6,986.58 6,986.42
70: P20 p-20 MHET 6,985.38 | MH#6 6,984.50 175.6 0.005 42,0 0.013 7.90 4,88 7114 11.1| Concrete Pipe 6,386.22 6,085.54
71:P-5 Ps 122 0P 17) 6,989.29 | 1£1 (P 16) 6,989.74 52.0 0,008 18.0 0.013 3.00 487 9.77 30.7 | Cancrete Fipe 6,390.40 6,990.02
72P8(1) P8 122 (O 17) 6,388.7 | MH24DP 15) 6,985.66 156.4 0.020 240 0.013 6.30 7.52 3199 19.7 | Concrete Pipe 6,389.68 6,083.96
73: P21 P21 MHz6 6,984.50 | MH=5 6,984.13 74.6 0.005 420 0.013 7.90 4.8 7114 11.1 | Concrete Pipe 6,385.35 5,385.17
T4: P-22 P-22 MH#5 6,984.13 |MH#3 (DP 8) 6,981.11 127.1 0.024 42.0 0.013 7.90 8.44 154.95 5.1 | Concrete Pipe 6,984.97 6,982,260
75: P-15 P-15 18 (DP 19) 6,983.26 |MH#3 (DP 8) 6,983.11 30.8 0.005 18.0 0.013 0.30 2.06 7.43 4.0 | Concrete Pipe 6,983.47 6,983.31
78:P-15(1) P-15(1) MH#3 (OP 8) 6,981.11 |MH#2 (DP 8) 5,980.73 751 0.005 2.0 0.013 8.30 4,95 7114 117 | Concrete Pipe 6,981.98 6,981.70
7T P16 P16 MHZ2 (P 8) 6,980.63 |MH#1 6,980.2% 78,1 0.005 420 0.013 8.30 4,95 7114 117 | Concrete Pipe 6,981.50 6,981.05
78:P-123  P-123 I#4 (0P 13) 6,981.51 |1#5 (O 14) 6,981,25 2.0 0.005 18.0 0.013 2,10 3.61 7.43 8.3 | Concrete Pipe 6,982.43 6,982.42
79: P-17 p-17 MHE1 6,980, 14 | OUTFALL 6,975.44 139.8 0.005 42,0 0.013 8.30 4,95 7114 11.7 | Concrete Pipe 6,981.01 6,380,25
80:P-135 | P-135 44 (69) (O 15) 6,978.42 | 44 (70) 6,977.55 54.5 0.016 18.0 0.013 0.30 3.09 13.30 2.3 | Cancrete Fipe 6,978.63 6,977.71
83:P-122 P12 INLET (OP 3) 6,978.16 | 44 (65) 6,973.52 183.8 0.025 300 0.013 3.70 7.19 65.19 5.7 | Concrete Fipe 6,378.80 6,073.93
B4:P-131 P21 125 (O 10) 6,971.18 | 44 (80) 6,970.65 105.1 0.005 240 0.013 4.0 134 16.06 6.1 | Cancrete Fipe 6,373.27 6,073.23
B5:P-130  P-130 126 [OF 1) 6,970.85 | 44 (81) 5,970.04 8L5 0.010 18.0 0.013 0.50 3.05 10.47 4.8 | Concrete Fipe 6,971.11 6,370.31
86: P-130 (1) | P-130 (1) 44 (81) 6,970.04 | 44 (77) 6,959.39 65.0 0.010 18.0 0.013 0.50 3.05 10.50 4.8 | Concrete Pipe 6,970.30 6,969.61
87:P-121(1) |P-121(1) 1#8 (O 10) 6,97L.68 | 157 (0P 9) 6,971.95 52.0 0,005 18.0 0.013 220 3.71 7.57 29.1 | Cancrete Pipe 6,973.32 6,973.30
88:P-131  |P-131 44 (78) (O 11) 6,968.42 | 44 (79) 6,967.50 62.5 0.015 18.0 0.013 0,40 327 12.77 3.1 Concrete Pipe 6,368.66 6,367.68
D611 P-111 MHz34 7,019.01 | MH#39 7,017.01 196.6 0.014 18.0 0.013 170 4,88 12,78 13.8 | Concrete Pipe 7,018.50 7,017.39
27:PE Pa9 MHz8 6,986.87 | MH#4DP 15) 6,985.66 1L 0011 240 0.013 10,20 3.25 23.64 43,2 | Concrete Pipe 6,989, 18 6,388.96
128: P25 (1) |P-25 (1) CULVERT 2 ... 6,997.01 |0-10 6,995.27 116.5 0.015 0.013 1120 5.01 46186 2.4 | Concrete Box € 6,397.35 6,395,49
120:P35 P35 CULVERT 1{... 6,997.01 |07 6,995.27 116.6 0.015 0.013 1120 5.01 461.72 2.4 Cancrete Box € 6,397.35 6,395.49
131: P-107 (2) |P-107 (3) (1) | MH=25 (DP6. 1) 7,021.10 | DP9 7,020.48 60.7 0.010 240 0.013 2.90 4,35 22,62 12.8 | Concrete Pipe 7,021.69 7,020.57
132:P-103 | P-103 125 (OPG) 7,022.86 | MH#26 (OP6. 1) 7,021.84 2.7 0.024 18.0 0.013 120 5.37 16.22 7.4 | Concrete Fipe 7,023.27 7,022.12
133: P-107 (2) | P-107 (2) MH#£27 (DP8) 7,021.66 | MH#26 (DP6.1) 7,021.09 6.6 0.010 24.0 0.013 2.00 4.4 22.62 8.8 | Concrete Pipe 7,022.15 7,022.07
134: P-107 P-107 DP 7 7,023.01 | MH#27 (DP8) 7,022.41 37.8 0.015 15.0 0.013 0.30 3.15 8.13 3.7 | Concrete Pipe 7,023.22 7,022.58
135: P-107 (1) P-107 (1) MH#27 (OP8) 7,021.66 |DP 2 7,021.66 43.9 0.000 240 0.013 170 0.7 217 78.3 | Concrete Pipe 7,022.36 7,022.31
136:P55 PG5 1#5 [OPS) 7,023.30 | 155 (OPE) 7,023.06 47.5 0.005 18.0 0.013 0.70 2.64 7.43 9.4 | Concrete Pipe 7,023.61 7,023.42
137: P83 P43 1#6 (OP.1) 7,022.36 | 157 [OP3.1) 7,02L.80 55.9 0.010 18.0 0.013 0.0 3.51 10.51 7.6 | Concrete Fipe 7,023.00 7,023.00
138: Pipe - (34 Pipe - (34) | 147 (DP3.1) 7,021.80 |FES OUTFALL 1 7,021.01 33.5 0.023 18.0 0.013 160 5.81 16.07 100 | Concrete Pipe 7,023.00 7,023.00
140: P44 (1) P-4 (1) MHZ20 7,001.18 | MH21 6,998.52 266.5 0.010 4.0 0.013 6.10 5.68 143.63 4.2 | Cancrete Fipe 7,001.90 6,999.57
141:P64 P64 MHZ21 6,998.52 | MH222 6,995.26 316.5 0.010 4.0 0.013 6.10 5.74 145.88 4.2 | Cancrete Fipe 6,399.24 6,395.82
142: P44 P MHZ15 7,003.94 | MH=20 7,001,286 266.5 0.010 4.0 0.013 6.10 5.68 143.63 4.2 | Cancrete Fipe 7,004.66 7,001.64
143:P36 P36 P 3 7,005.01 | MH=13 7,004.04 8L5 0.012 4.0 0.013 6.10 5.03 156.73 3.9 | Concrete Fipe 7,005.73 7,004.99
144: P-64 (1) |P-64 (1) MH=22 6,995.15 |MH#23 6,988.82 316.6 0.020 48.0 0.013 6.10 7.23 203.15 3.0 | Concrete Pipe 6,995.87 6,989.55
1495:P87 P87 MHZ10 (P L... 6,994.25 | MH#9 6,989.76 320.7 0.014 240 0.013 10,20 7.94 26.78 38.1 | Concrete Pipe 6,395.39 6,990.92
1496: P87 (1) P67 (D) MHz9 6,989.76 | MH#8 6,986.57 197.4 0.015 240 0.013 10,20 8.07 27.33 37.3 | Concrete Pipe 6,390.90 6,589,29
147: P84 P84 124 (OP14) 6,995.69 | MH#10 (0P L.. 6,994,25 8.1 0.179 18.0 0.013 5,20 16.82 44,40 117 | Concrete Pipe 6,396.57 6,996,22
148: P84 (1) P84 (D) MHZ10 (0P L., 6,994.75 | 1#5 (OP 15) 6,995.50 53.8 0,014 18.0 0.013 5,00 6.64 12.40 40.3 | Concrete Fipe 6,996.36 6,996,22
149: P66 P66 MHZ23 6,988.82 | MH224 6,988.08 148.0 0.005 4.0 0.013 6.10 4,45 101.56 6.0 | Cancrete Fipe 6,389.54 6,089.36
150: P68 P63 MHZ24 6,988.08 | MH25 (OP13) 6,987.54 107.8 0.005 4.0 0.013 6.10 4,45 101.56 6.0 | Cancrete Fipe 6,389.26 6,089.77
5:p77 P77 P12 6,390.32 | MH#25 (OP13) 6,990.03 3.1 0.010 18.0 0.013 3.60 5.45 10.66 33.8 | Cancrete Fipe 6,391.04 6,390.64
152:P74 P74 MHZ25 (OP13) 6,987.54 | OUTLET SEGM... | 6,996.67 173.3 0.005 8.0 0.013 26.00 5.7 101.5 5.6 | Concrete Fipe 6,389.05 6,388.30

NOTE: EASTONVILLE 1 - INLET & EASTONVILLE 5 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

e | S| Eman | Fw(OB | popou) | Gadelne | Gadelne | o | (ST, | Heados
) ) (cF) (ft) (Qut) (In) i) (ft)
(ft) {ft)
35: MH#T MH#7 6,993,52 5,993.52 7.90 0.85 6,986.22 5,986.42 | STORM MH 65,985.38 0.19
36: 121 (DP 16| 1£1 (DP 16) 5,993.41 %,993.41 3.00 0.66 5,950.40 %,890.77 | CDOT Type- 5,989.74 0.38
37: MH#4 DP |MH#4DP 18) 6,993.40 6,993.40 15.60 281 6,988.57 5,983.95 | STORM MH 5,935.66 0.39
38: 122 (DP 17 |12 (DP 17) 6,993.39 6,993.3% 6.30 0.90 6,939.63 5,990.02 | CDOT Type- 5,938.79 0.35
39: MH#6 MH#6 65,993.02 6,993.02 7.50 0.85 65,985.35 6,985.54 | STORM MH 5,934.50 0.19
40: MH#5 MH#5 65,991,591 6,991.91 7.50 0.85 6,984.97 6,985,17 | 5STORM MH 65,984.13 0.19
41: MH#3 (DP |MH#3 (DP 8) 6,991,13 6,991.13 8,30 0.87 6,931.98 6,982,26 | 5STORM MH 6,981.11 0.28
42: 1#3 (DP7) |1#3(DP 7) £,990.73 6,990,73 7.50 0.893 6,985.58 6,987.03 | CDOT Type- 5,985.73 0.45
43: 18 (DP 19) | 13 (DP 19) 6,988.71 6,983.71 0,30 1.97 6,983.47 6,983,57 | CDOT Type- 5,983.26 0.10
44: MH#2 (DP |MH#2 (DP 8) 6,985.74 6,985.74 8.30 0.87 6,981.50 6,981.70 | STORM MH 6,980.63 0.20
45: 1#4 (DP 13 | 1#4 (DP 13) 6,985.02 6,985.02 2.10 1.13 6,982.43 6,982.51 | CDOT Type- 6,981.51 0.08
46: 15 (DP 14 | 1#5 (DP 14) 6,985.02 5,985.02 3.90 1.23 6,932.28 6,982.42 | CDOT Type- 65,981.25 0.15
47: MH#1 MH#1 5,934.95 5,984.95 8.30 0.87 6,931.01 5,981.04 | STORM MH 5,980.14 0.03
49: 44 (69) (D | 44 (59) (DP 15) 5,982.64 %,982.64 0.30 0.20 5,978.63 %,978.63 | CDOT Type- 5,978.42 0.01
55: 44 (80) 44 (80) 6,975.21 6,975.21 4,20 2.58 6,973.23 6,973.23 | Cylindrical 5 5,970.65 0.00
56: 44 (81) 44(81) 65,975.03 6,975.03 0.50 0.26 6,970.30 6,970.31 | Cylindrical 5 5,970.04 0.01
57: 1#7(DP9) |1#7 (DP 9) 6,974.64 6,974.64 2,20 1.37 6,973.32 6,973,356 | CDOT Type- 5,971.95 0.04
58: I1#8 (DP 10 | I#3 (DP 10) 6,974.64 6,5974.64 4,20 2.09 6,973.27 6,973.30 | CDOT Type- 6,971.18 0.03
59: I#6 (DP 1) |I#6 (DP 1) 5,973.20 6,973.20 0,50 0.26 5,971.11 6,971.25 | CDOT Type- 5,970.85 0.14
60: 44 (78) (D | 44(78) (DP 11) 6,973.16 6,973.16 0,40 0.23 6,968.66 6,9638.74 | CDOT Type- 5,968.42 0.08
98: MH#26 (D |MH#26 (DP&. 1) 7,027.15 7,027.15 2.90 0.60 7,021.69 7,022.07 | STORM MH 7,021.10 0.38
99: MH#27 (D |MH#27 (DP8) 7,027.09 7,027.09 2.00 0.49 7,022.15 7,022.31 | STORM MH 7,021.66 0.16
100: 1#9 (DPR)| 19 (OP6) 7,027.04 7,027.04 1.20 0.41 7,023.27 7,023.42 | CDOT Type- 7,022.86 0.15
101: 1£8 (DP5)| 123 (OPS5) 7,026.63 7,026.63 0.70 0.31 7,023.61 7,023.77 | CDOT Type- 7,023.30 0.16
102: 1£7 (DP3. |1£7 [OP3.1) 7,026.51 7,026.51 1.60 1.70 7,023.00 7,023.00 | CDOT Type- 7,021.30 0.00
103: 1#6 (DP2. | 1#6 (DP2.1) 7,026.40 7,026.40 0.80 0.64 7,023.00 7,023.03 | CDOT Type- 7,022.36 0.03
106: MH#34 |MH#34 7,023.51 7,023.51 1.70 0.49 7,019.50 7,019.59 | CDOT Type- 7,019.01 0.08
111: MH#21 |MH#21 7,014.03 7,014.03 6,10 0.72 6,999,294 6,999,57 | 5STORM MH 5,998.52 0.33
112: MH#20 |MH#20 7,012.41 701291 6,10 0.72 7,001.50 7,001.91 | 5TORM MH 7,001,183 0.01
113: MH#19 |MH#19 7,010.85 7,010,85 6,10 0.72 7,004.66 7,004,99 | STORM MH 7,003,894 0.33
115: MH=22 |MH#=22 7,005.85 7,005,885 6,10 0.72 6,995.87 6,995,88 | STORM MH 5,995,15 0.01
116: MH#3  |MH#9 7,001.03 7,001.03 10.20 1.14 6,930.90 6,990.92 | STORM MH 65,989.76 0.02
117: 1#4 (DP1 |1#4 (DP14) 7,000.17 7,000.17 5.20 0.88 6,996.57 6,997.11 | CDOT Type- 65,995.69 0.55
118: MH#10 { |[MH#10 (DP 1... 7,000.01 7,000.01 10.20 1.14 6,935,39 6,996.22 | STORM MH 65,994.25 0.83
119: 1£5 (DP 1 |15 (0P 15) 5,999.67 %,999.67 5.00 0.46 5,996.36 %,896.59 | CDOT Type- %,895.50 0.53
120: MH=8 MH#3 6,996.13 6,996.13 10.20 2.52 6,989.13 5,989.29 | 5STORM MH 5,986.87 0.10
121: MH#23 |MH#23 6,995.25 6,995.25 6,10 0.72 6,989.54 5,989.55 | STORM MH 5,938.82 0.01
122: MH#24 |MH#24 65,993.32 6,993.32 6.10 1.13 65,989.26 5,989,256 | STORM MH 5,938.08 0.00
123: DP12 DP12 6,993.02 6,993.02 3.60 0.73 6,991.04 6,991.47 | CDOT Type- 5,990,32 0.42
124: MH#25 { |MH#25 (DP13) 6,992,739 6,992, 79 26,00 1.51 6,989.05 6,989,27 | STORM MH 65,987.54 0.22
190: INLET (D |IMLET (DP 3) 5,980.96 5,980,95 3.70 0.63 6,973.80 6,979,13 | CDOT FES 5,973.16 0.34
192: DP 7 DP 7 7,024.45 7,024,495 0,30 0.21 7,023.22 7,023,33 | CDOT FES 7,023.01 0.11
193: DP2 DP 2 7,024.26 7,024.26 1.70 0.35 7,022.36 7,022.43 | CDOT FES 7,021.66 0.07
194: DP 3 DP 3 7,009.43 7,009.43 6.10 0.72 7,005.73 7,006.10 | CDOT FES 7,005.01 0.37
196: CULVERT | CULVERT 1 (... 7,000.01 7,000.01 11.20 0.34 6,937.35 6,997.61 | Dummy Null 5,997.01 0.25
197: CULVERT |CULVERT 2 (... 7,000.01 7,000.01 11.20 0.34 6,997.35 6,997.61 | Dummy Mull 5,997.01 0.25
Elevation Elevation {UE::S‘E;: ed Hydraulic Flow (Total
D Label (Ground) (Invert) Tailwater) Grade Out) MNotes
) ) ) ® (k)

48: QUTFALL 43 [OUTFALL 6,983.32 6,979.44 6,980.25 8.30 | CDOT FES
53: 44 (70) 53 |44 (70) 5,979.33 5,977.55 6,977.71 0.30 | COOT FES
54: 44 (65) 54 |44 (55) 5,976.31 5,973.52 5,973.93 3.70 | COOT FES
61: 44 (77) 61|44 (77 5,971.10 5,969.39 5,969.61 0.50 | COOT FES
64 44 (79) &4 | 44 (79) 5,969,832 5,967.50 5,957.68 0.40 | CDOT FES
107: DP9 107 |DPS 7,022.74 7,020.45 7,020.97 2,90 | CDOT FES
108: FES QUTFALL 1 103 |FES QUTFALL 1 7,023.00 7,021.01 7,023.00 7,023.00 1.60 | CDOT FES
110: MH=39 110 |MH#39 7,018.13 7,017.01 7,017.39 1.70 | CDOT FES
125: QUTLET SEGMENT 3 125 |OUTLET SEG... 65,991.09 6,980.67 5,988.30 5,988.30 25.00 | CDOT FES
162: O-3 162 |0-3 6,937.93 6,984.83 5,988.37 6,988.37 15.60 | Dummy Mull
164: O-5 164 |O-5 6,932, 10 6,981.08 6,982.25 6,982.25 3.90 | Dumnmy Mull
165: O-6 165 |0-6 6,972,587 6,970.61 6,973.23 6,973.23 4,20 | Durmmy Mull
203: O-7 203 | 0-7 6,998.27 6,995.27 5,995.45 11.20 | Dumrmy Mull
207: 0-10 207 |0-10 6,998.27 6,995.27 5,995.45 11.20 | Dumrmy Mull

NOTE: EASTONVILLE 1 - INLET & EASTONVILLE 5 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)
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Elevation (ft)
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5,983.20
5,983.00
5,982.80
5,982.60
5,982.40
5,982.20
5,982.00
5,981.80
5,981.60
5,981.40
5,981.20
5,981.00
5,980.80
5,980.60
5,980.40
5,980.20
5,980.00
5,979.80
5,979.60
5,979.40
5,979.20
5,979.00
5,978.80
5,978.60
5,978.40
5,978.20
5,978.00
5,977.80
6,977.60
6,977.40
5,977.20
5,977.00
5,976.80
5,976.60
5,976.40
5,976.20
5,976.00
6,975.80
5,975.60
5,975.40
6,975.20
5,975.00
5,974.80
5,974.60
5,974.40
5,974.20
5,974.00
6,973.80
5,973.60
5,973.40

EASTONVILLE 6 - 5-YR TAILWATER CONDITION

Labil: TNLET (DF 3)
Tores Manhol

ID;: 150

Iy
/
/

=1,

bel P
Type: Conduit
P

L/
/

(65))

utfall
4

T
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 450 5S50.0 55.0 60.0 650 70.0 75.0 80.0 85.0 90.0 95.0 100.0 105.0 110.0 115.0 120.0 125.0 130.0 135.0 140.0 145.0 150.0 155.0 160.0 165.0 170.0 175.0 180.0 185.0

Station (ft)




Elevation (ft)

LE_';E': I.#p: lip‘ﬂ) EASTONVILLE 9 - 5-YR TATLWATER CONDITION
5,985.10 Dy O
6,985.00 Labek: Fia \
6,984.90 TYDEIDrtﬂi\;ro\e \

6,984.80
6,984.70
6,984.60 N

6,984.50 N\

6,984.40 N,

6,984.30 AN

6,984.20 I

6,984.10 N\
6,984.00
6,983.90 N\

6,983.80 \

6,983.70 ™

6,983.60 N\,

6,983.50 N

6,983.40 \

D Label; P-12:

6,983.20 Fype: nduit
1D: 78 Label: P-124
6,983.10 Type: Conduit \

6,983.00 .
6,982.90 T
6,982.30
6,982.70
6,982.60 T
6,982.50 1R >

6,982.40 4 tabel:-0-5
6,982.30 }— Type: Outfall

6,982.20 4
6,982.10 |+
6,982.00
6,981.90
6,981.80 |+
6,981.70 |+
6,981.60
6,981.50 |
6,981.40 |
6,981.30 |-
6,961.20
6,9681.10
6,961.00

t + t t t t
-2.0 0.0 20 40 60 8.0 10.0 12.0 14.0 16.0 18.0 20.0 22.0 24.0 26.0 28.0 30.0 32.0 34.0 36.0 38.0 40.0 42.0 44,0 46.0 48.0 50.0 52.0 54.0 56.0 58.0 60.0 62.0 64.0 66.0 68.0 70.0 72.0 74.0 76.0 78.0 80.0 82.0 84.0 86.0
Station (ft)



Elevation (ft)

6,982.70
6,982.60
6,982.50
6,982.40
6,982.30
6,982.20
6,982.10
6,982.00
6,981.90
6,981.80
6,981.70
6,981.60
6,981.50
6,981.40
6,981.30
6,981.20
6,981.10
6,981.00
6,980.50
6,980.80
6,980.70
6,980.60
6,980.50
6,980.40
6,980.30
6,980.20
6,980.10
6,980.00
6,979.90
6,979.80
6,979.70
6,979.60
6,979.50
6,979.40
6,979.30
6,979.20
6,979.10
6,979.00
6,978.90
6,978.80
6,978.70
6,978.60
6,978.50
6,978.40
6,978.30
6,978.20
6,978.10
6,978.00
6,977.90
6,977.80
6,977.70
6,977.60

EASTONVILLE 17 - 5-YR TAILWATER CONDITION - Time: 0.00

EGL
= HGL

bel: 44
Type:
Label: 44 (70
Typer Cutfall
ID+53
-2.0 0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 22.0 24.0 26.0 28.0 30.0 32.0 34.0 36.0 38.0 40.0 42.0 44,0 46.0 48.0 50.0 52.0 54.0

Station (ft)




Elevation (ft)

EASTONVILLE 3 - 5-YR TAILWATER CONDITION

6,975.00

6,974.80

6,974.60

6,974.40

6,974.20

6,974.00

6,973.80 + (DPp-1
Type: Manhole

6,973.60 1D+ 59

6,973.40

6,973.20 1

6,973.00 -

6,972.80

6,972.60

6,972.40

6,972.20

6,972.00

6,971.80

6,971.60

6,971.40

6,971.20 |

T T T 4 4 T T T T
10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0

4 T T T T T T T T T T T T T T T T T T
55.0 60.0 65.0 70.0 75.0 80.0 85.0 80.0 95.0 100.0  105.0 110.0  115.0 120.0 125.0 130.0 135.0 140.0  145.0

Station (ft)



Elevation (ft)

6,973.20
6,973.00
6,972.80
6,972.60
6,972.40
6,972.20
6,972.00
6,971.80
6,971.60
6,971.40
6,971.20
6,971.00
6,970.80
6,970.60
6,970.40
6,970.20
6,970.00
6,969.80
6,969.60
6,969.40
6,969.20
6,969.00

6,968.80

6,968.60 |
6,968.40 |+
6,968.20 |
6,968.00 |
6,967.80 |

6,967.60 -

6,967.40

EASTONVILLE 4 - 5-YR TAILWATER CONDITION

Label: 44 {(78) (DP,

1 60

-2.0

0.0

3(]I .0 32‘.0
Station (ft)

L
3
34.0




6,975.30
6,975.20

Label: 44 (80)
EASTONVILLE 5 - 5-YR TAILWATER CONDITION R

6,975.10

Label: I

£7 (DP ¢

6,975.00

6,974.90
6,974.80

Typer

10

Tantal

—
Label: 158 (DF 10)|

\

.
Type:Manh

6,974.70

1D: 5 I

6,974.60

6,974.50

6,974.40

6,974.30

6,974.20

6,974.10

6,974.00

6,973.90

Label: P-121 (1))

6,973.80

Type: Conduit
o

B}

6,973.70

Labelr F=1Z1

6,973.60

= EGL
= HGL

6,973.50

Label: 0-5

6,973.40

6,973.30 4

Type: Outfall
1D: 165

6,973.20 4

(ft)

6,973.10 4

= 6,973.00 4

Elevatio

6,972.90 4
6,972.80 4
6,972.70 4

6,972.60 4
6,972.50 4
6,972.40
6,972.30 4
6,972.20 4
6,972.10 4
6,972.00 4

6,971.90

6,971.80

6,971.70

|
|
\
|
\
\
|
\
|
|
\
|
\
\
|

—1

hel: P-121 (
Type: Condui
ID: 68

6,971.60

g MGy

6,971.50

6,971.40

6,971.30

6,971.20

6,971.10

6,971.00

6,970.50

6,970.80

6,970.70

6,970.60

6,970.50

0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

40.0 45.0 50.0 55.0 60.0 65.0 70.0 75.0 80.0 85.0 20.0 95.0 100.0 105.0

t * * * t
110.0 115.0 120.0 125.0 130.0 135.0 140.0 145.0 150.0 155.0 160.0 165.0
Station (ft)

NOTE: THIS SEGMENT HAS BEEN ANALYZED IN THE FREE

OUTFALL CONDITION BLEOW TO MEET CAPACITY & VELOCITY
REQUIREMENTS



100 YEAR FREE OUTFALL CONDITION: PIPE SUMMARY TABLE

Label Start Node InverT;{STBrt) Stop Node E‘;;; LEBQE?ﬂng;EF (Ca‘ﬂgl‘fted) TR Manning's n Flow Velodty Capzm)a:u" Cgt’av::iiy Motes ‘;‘;ﬂ’:ﬂ; (;Ya?jr:ll"l‘:.‘ce
@ = = e ) ) ) = Cesn) () o
66: P-a (1) (1) [P (D) () MH#4DP 18) 6,385.56 | 0-3 5,984.83 41.6 0.020 24.0 0.013 25.70 3.34 31.99 81.3 | Concrete Pipe 5,988.54 5,3957.98
67: P-124 P-124 1#5 (DP 14) 6,981.25 |0-5 6,981.08 34.3 0.005 18.0 0.013 6.50 4.74 7.43 87.5 | Concrete Pipe 6,982.33 6,982.10
68: P-121(2) |P-121(2) 44 (30) ,370.55 |06 5,970,651 3.0 0.005 24.0 0.013 5.00 5.23 15.95 56.4 | Concrete Pipe 5,971.73 5,971.68
69: P-18 P-18 1#3(DP 7) 6,985.73 |MHZ7 6,985.38 713 0.005 42.0 0.013 53.30 8.11 7114 74.9 | Concrete Pipe 6,988.48 6,988.338
70: P-20 P-20 MH=7 6,985.38 |MH#6 6,984.50 175.6 0.005 42.0 0.013 53.30 8.11 7114 74.9 | Concrete Pipe 6,987.84 6,987.61
71: P-5 P-5 1#2 (DP 17) 6,989.29 |1#1 (DP 16) 6,989.74 52.0 -0.009 18.0 0.013 5.10 5.59 9.77 52.2 | Concrete Pipe 6,990.61 6,590.44
72:P8(1) |P8(1) 1%2 (OP 17) 6,388,753 | MH£4DP 18) 5,985.56 156.4 0.020 24.0 0.013 10.50 9.12 31.99 32.8 | Concrete Pipe 5,989.95 5,389.64
73: P-21 P-21 MH=5 6,584.50 |MH#5 6,984.13 T4.6 0.005 42.0 0.013 53.30 8.11 7114 74.9 | Concrete Pipe 6,987.15 6,987.05
74: P-22 P-22 MH=5 6,984.13 |MH#3 (DP 8) 6,981.11 127.1 0.024 42.0 0.013 53.30 14.61 154.95 34.4 | Concrete Pipe 6,985.41 6,983.59
75: P-15 P-15 13 (DP 19) 6,983.26 |MH#3 (DP 8) 6,983.11 30.8 0.005 18.0 0.013 3.00 3.98 7.43 40.4 | Concrete Pipe 6,983.93 6,983.77
76: P15 (1) |P-15 (1) MH#3 (DP 8) 5,981.11 |MH£2 (DP 8) 5,980.73 75.1 0.005 42.0 0.013 177 3.13 71.14 2.5 | Concrete Pipe 5,983.59 ,983.59
77: P-16 P-16 MH=#2 (DF 8) 6,5980.63 |MH#1 6,980.24 78.1 0.005 42.0 0.013 54.30 8.14 7114 76.3 | Concrete Pipe 6,982.94 6,982.55
78: P-123 P-123 I#4 (DP 13) 6,981.51 |1#5 (DP 14) 6,981.25 52.0 0.005 18.0 0.013 3.40 4.11 7.43 45.8 | Concrete Pipe 6,982.73 6,982.69
79: P-17 P-17 MH=1 6,980.14 | OUTFALL 6,979.44 139.8 0.005 42.0 0.013 54.30 8.14 7114 75.3 | Concrete Pipe 6,982.45 6,981.73
80z P-125 p-125 44 (59) (OP 15) 5,078.42 |44 (70) 5,977.55 54.5 0.015 18.0 0.013 120 4,67 13.30 9.0 | Concrete Pipe 5,978.83 5,977.35
83: P-122 P-122 INLET (DP 3) 6,978.16 |44 (65) 6,973.52 133.8 0.025 30.0 0.013 24.50 12.34 65.19 37.6 | Concrete Pipe 6,979.85 6,974.58
84: P-121 P-121 I3 (DP 10) 6,971.13 |44 (80) 6,970.65 105.1 0.005 24.0 0.013 8.00 5.26 16.06 56.0 | Concrete Pipe 6,972.25 6,971.75
85: P-130 P-130 %6 (DP 1) 6,970.85 |44 (81) 6,970.04 815 0.010 18.0 0.013 3.60 5.37 10.47 34.4 | Concrete Pipe 6,971.57 6,970.79
86: P-130 (1) |P-130 (1) a4 (31) 5,070.04 |44 (77) 5,969.39 65.0 0.010 18.0 0.013 3.60 5.39 10.50 34.3 | Concrete Pipe 5,970.76 ,570.00
87: P-121(1) |P-121(1) 13 (DP 10) 5,071.58 | 127 (DP 9) 5,971.95 52.0 -0.005 18.0 0.013 4.10 4,37 7.57 54.2 | Concrete Pipe 5,972.75 5,972.69
88: P-131 P-131 44 (78) (OP 11) 5,068.42 |44 (79) 5,967.50 62.5 0.015 18.0 0.013 1.40 4,75 12.77 11.0 | Concrete Pipe 5,968.87 5,067.34
126: P-111 P-111 MH=34 7,019.01 |MH#33 7,017.01 146.6 0.014 18.0 0.013 3.40 5.94 12.28 27.7 | Concrete Pipe 7,019.72 7,017.55
127: P-89 P-39 MH=3 6,986.87 |MH#4 DP 13) 6,985.66 1111 0.011 24.0 0.013 15.10 6.08 23.64 80.8 | Concrete Pipe 6,990.43 6,989.64
128: P-25(1) |P-25(1) CULVERT 2 (... 6,997.01 |0-10 6,995.27 116.5 0.015 0.013 295.50 16.72 451.86 54.0 | Concrete Box C 7,000.01 6,997.28
126: P-25 P-25 CULVERT 1(... 6,997.01 |0-7 6,995.27 116.6 0.015 0.013 245.50 15.71 461.72 53.2 | Concrete Box C 6,999.67 6,997.02
131: P-107 (2) |P-107 (2) (1)  |MH=325 (DP5.1) 7,021.10 | DPS 7,020.43 0.7 0.010 24.0 0.013 22.40 3.21 22.62 99.0 | Concrete Pipe 7,022.78 7,022.11
132: P-103 P-103 %9 (DP&) 7,022.86 |MH#25 (DP6. 1) 7,021.84 42.7 0.024 18.0 0.013 2.40 136 16.22 14.8 | Concrete Pipe 7,024.53 7,024.51
133: P-107 (2) |P-107 (2) MH#27 (OP3) 7,021.66 | MH#25 (DP6.1) 7,021.09 56.6 0.010 24.0 0.013 21.00 .68 22.62 92.3 | Concrete Pipe 7,025.00 7,024.51
134: P-107 P-107 DP7 7,023.01 |MH#27 (DP8) 7,022.41 37.8 0.016 15.0 0.013 2.20 179 8.13 27.1| Concrete Pipe 7,025.67 7,025.62
135: P-107 (1) |P-107 (1) MH#27 (DP8) 7,021.66 |DP 2 7,021.66 43.9 0.000 24.0 0.013 18.80 5.98 217 865.7 | Concrete Pipe 7,025.93 7,025.62
136: P-95 P-95 %8 (DP5) 7,023.30 |1#9 (DP6) 7,023.06 47.5 0.005 18.0 0.013 1.30 3.16 7.43 17.5 | Concrete Pipe 7,024.57 7,024.56
137: P-93 P-93 1%6 (DP2.1) 7,022.36 |1%7 (DP3.1) 7,021.80 55.9 0.010 18.0 0.013 1.50 4.22 10.51 14.3 | Concrete Pipe 7,022.99 7,023.02
138: Pipe - (34 Pipe - (34) 157 (DP3.1) 7,021.80 | FES OUTFALL 1 7,021.01 33.5 0.023 18.0 0.013 3.20 7.09 16.07 19.5 | Concrete Pipe 7,023.01 7,023.00
140: P44 (1) |P-44(1) MH=20 7,001.18 |MH=21 6,998.52 266.5 0.010 48.0 0.013 112.10 8.92 143.63 78.0 | Concrete Pipe 7,005.57 7,003.94
141: P-64 P64 MH=21 6,998.52 |MH=22 6,995.26 316.5 0.010 48.0 0.013 112.10 12.80 145.88 76.8 | Concrete Pipe 7,001.72 6,997.89
142: P44 P-44 MH=19 7,003.94 |MH=20 7,001.28 266.5 0.010 48.0 0.013 112.10 12.64 143.63 78.0 | Concrete Pipe 7,007.14 7,005.63
143: P-26 P-26 DP 3 7,005.01 |MH=19 7,004.04 815 0.012 48.0 0.013 112.10 8.92 156.73 71.5 | Concrete Pipe 7,009.86 7,009.36
144: P-64 (1) |P-64(1) MH=22 6,995.15 |MH=23 6,988.82 316.6 0.020 48.0 0.013 112.10 16.57 203.15 55.2 | Concrete Pipe 6,998.35 6,994.29
145: P-87 P87 MH#10 (DP 1... 6,994.25 |MH=9 6,989.76 320.7 0.014 24.0 0.013 19.10 9.26 26.78 71.3 | Concrete Pipe 6,995.82 6,992.24
146: P-87 (1) |P-87 (1) MH=9 6,589.76 |MH=E 6,986.87 197.4 0.015 24.0 0.013 19.10 6.08 27.33 9.9 | Concrete Pipe 6,992.21 6,5990.80
147: P-34 P84 I#4 (DP14) 6,995.69 |MH#10 (DP 1... 6,994.25 8.1 0.179 18.0 0.013 8.80 4.98 4440 19.8 | Concrete Pipe 6,997.31 6,997.25
148: P-34 (1) |P-34 (1) MH#10 (OP 1... 6,994.75 | 125 (OP 15) 5,995.50 53.9 -0.014 18.0 0.013 10.40 5.89 12.40 83.9 | Concrete Pipe 5,997.78 6,997.25
149: P-66 P-66 MH=23 6,588.82 |MH¥24 6,5988.08 149.0 0.005 48.0 0.013 112,10 8.92 101.56 110.4 | Concrete Pipe 6,994.23 6,993.32
150: P-68 P-58 MH=24 6,988.08 |MH#25 (DP13) 6,987.54 107.8 0.005 48.0 0.013 112,10 8.92 101.56 110.4 | Concrete Pipe 6,993.36 6,992.70
151: P77 P-77 DP12 6,990.32 |MH#25 (DP13) 6,990.03 28.1 0.010 18.0 0.013 24.40 13.81 10.66 228.8 | Concrete Pipe 6,994.22 6,992.70
152: P-74 P-74 MH#25 (DP13) 6,5987.54 | OUTLET SEGM... 6,986.67 173.3 0.005 48.0 0.013 136.40 10.85 101.56 134.3 | Concrete Pipe 6,991.97 6,990.15

NOTE: SEE PROFILES FOR PIPES STUDIED WITH THIS ANALYSIS



100 YEAR FREE OUTFALL CONDITION: STRUCTURE SUMMARY TABLE

bl I?;r\;ali:;}n E?[;jarﬁ}on Flm.ven:l S:'} otal Dep?ﬂgcmt} t;%:d::ril:e (?ryag;all-.jilrl'lce Notes {IEI\?:iﬁDOEt} Headloss
® & ) = = ® -
(ft) (ft)
35: MH#7 MH=7 6,993.52 6,993.52 53.30 247 0,987.84 9,988,338 | STORM MH 6,985.38 0.54
36: 1£1 (DP 16 |11 (DP 16) 5,993.41 6,993.41 5.10 0.87 £,990.61 5,991.15 | CDOT Type- 5,089.74 0.54
37: MH#4 DP |MH#4DP 18) %,993.40 6,993.40 26.20 2.88 5,988.54 &,989.64 | STORM MH &,985.66 1.10
38: 1£2 (DP 17 |1£2 (OP 17) §,093,39 §,993.39 10,50 1.17 £,089.95 &,990.44 | CDOT Type- &,088.79 0,43
39: MH#6 MH#=E ©,993.02 6,993.02 53.30 2.65 5,987.15 ©,987.61 | STORM MH ©,984.50 0.45
40: MH#5 MH=5 6,991.91 6,991.91 53.30 2.28 0,986.41 ©,987.05 | STORM MH 6,984.13 0.64
41: MH#3 (DP |MH#3 (DP &) 6,991.13 6,991.13 1.77 2.458 6,983.59 &,983.59 | STORM MH 6,981.11 0.00
42: 1£3 (DP 7) |1£3(DP 7) §,090,73 §,990.73 53.30 2,83 £,088.48 &,089.49 | CDOT Type- &,085.73 1.01
43: 18 (DP 19) | 18 {DP 19) 5,088.71 5,988.71 3.00 2.43 5,983.93 5,984.30 | CDOT Type- 5,083.26 0.37
44: MH=#2 (DP |MH=2 (DP 8) 0,985.74 6,985.74 54.30 2.31 0,982.94 ©,983.59 | STORM MH ©,980.63 0.65
45: 124 (DP 13 | 124 (DP 13) 5,085.02 6,985.02 3.40 1.42 £,982.73 6,982.84 | CDOT Type- 6,981.51 0.12
46: 1£5 (DP 14 |15 (OP 14) &,085.02 §,985.02 6,50 1.28 £,082.33 6,982,659 | CDOT Type- &,081.25 0.36
47: MH#1 MH#1 65,984.95 5,984.95 54.30 2.31 65,982.45 6,982.55 | STORM MH 6,980.14 0.10
49: 44 (69) (D |44 (69) (DP 15) 0,982,694 6,982.64 1.20 0.41 0,973.83 ©,978.85 | CDOT Type- 0,978,492 0.01
55:44(80) |44 (30) 6,075.21 6,975.21 9.00 0.98 ,971.73 6,971.75 | Cylindrical 5 &,970.55 0.02
S56:44(81) |44 (31 &,975.03 §,975.03 3,60 0.72 £,970.76 &,970.79 | Cylindrical 5 &,970.04 0.03
57: 1£7 (DP 9) |1£7 (DP 9) 5,974.54 5,974.64 4,10 0,50 5,972.75 5,973.18 | CDOT Type- 5,971.95 0.43
58: Ix8 (DP 10 |I=8 (DP 10) 6,974.64 6,974.64 9.00 1.07 6,972.25 6,972.69 | CDOT Type- 6,971.18 0.44
59: I#6 (DP 1) |16 (DP 1) ©,973.20 6,973.20 3.00 0.72 08,971.57 ©,972.00 | CDOT Type- 6,970,835 0.42
60: 44 (78) (D |44 (78) DP 11) 6,973.16 §,973.15 1.40 0.44 6,068.87 &,969.03 | CDOT Type- 6,068.42 0.16
98: MH#26 (D |MH#26 (DP6.1) 7,027.15 7,027.15 22,40 1.69 7,022.79 7,024,51 | STORM MH 7,021.10 1.73
99: MH#27 (D |MH#27 (DP8) 7,027.09 7,027.09 21.00 334 7,025.00 7,025.62 | STORM MH 7,021,606 0.62
100: 1#9 (DP6)|I1#9 (DP6) 7,027.04 7,027.04 240 1.67 7,024.53 7,024.56 | CDOT Type- 7,022,806 0.03
101: 1£8 (DP5)| 18 (DP5) 7,026.63 7,026.63 1.30 1.27 7,024.57 7,024.58 | CDOT Type- 7,023.30 0.02
102: 1£7 (DP3. |1£7 (DP3.1) 7,026.51 7,026.51 3,20 171 7,023.01 7,023.02 | CDOT Type- 7,021.80 0,00
103: 1#£6 (DP2. |1%85 (DP2.1) 7,026.40 7,025.40 1.50 0.63 7,022,599 7,023.10 | CDOT Type- 7,022.36 0,10
106: MH*34 |MH=34 7,023.51 7,023.51 3.40 0.70 7,019.72 7,019,584 | CDOT Type- 7,019.01 0.13
111: MH=21 |MH=21 7,014.03 7,014.03 112.10 3.20 7,001.72 7,003.94 | STORM MH 6,993.52 2,22
112: MH#20 |MH=20 7,012.41 7,012.41 112.10 4.38 7,005.57 7,005.63 | STORM MH 7,001.18 0.06
113: MH#19 |MH#19 7,010.85 7,010.85 112,10 3.20 7,007.14 7,009,365 | STORM MH 7,003.94 2,22
115: MH%22 |MH=22 7,005,835 7,005.85 112.10 3.20 ©,998.35 9,998,494 | STORM MH 6,995.15 0.08
116: MH=9 MH=9 7,001.03 7,001.03 19.10 2.45 6,992.21 6,992.24 | STORM MH 6,989.76 0.03
117: 1£4 (DP1 |1£4 (DP14) 7,000.17 7,000.17 .80 1.62 £,397.31 &,997.89 | CDOT Type- &,995.59 0.58
118: MH#10 { |MH#10 (DP 1... 7,000.01 7,000.01 19,10 157 ©5,995.82 6,997.25 | STORM MH 65,994,25 1.43
119: I£5 (DP 1|15 {DP 15) 5,999.57 5,999,67 10,40 1.58 5,997.78 5,998,538 | CDOT Type- §,995,50 0,81
120: MH=#8 MH#3 ©,996.13 6,996.13 19,10 3.77 ©,990.43 ©,990,80 | STORM MH 0,986.87 0.37
121: MH=23  |MH=23 6,995.25 6,995.25 112.10 5.41 6,994,235 6,994.29 | STORM MH &,988.82 0.06
122: MH#24 |MH=24 6,993.32 6,993.32 112,10 5.25 5,993.32 6,993.39 | STORM MH 6,983.08 0.06
123: DP12 DP12 ©,993.02 6,993.02 24.40 271 ©5,993.02 ©,997.47 | CDOT Type- ©,990,32 4.44
124: MH#25 ( |MH=#25 (DP13) 0,992.79 6,992.79 136.40 4.43 6,991.97 9,992,700 | STORM MH 6,987.54 0.73
190: INLET (D |INLET (DP 3) &,980.96 6,980.96 24.50 1.68 6,979.85 &,980.98 | CDOT FES 6,978.16 113
192: DP 7 DP7 7,024.,45 7,024.45 2,20 1.44 7,024.45 7,024,52 | CDOT FES 7,023.01 0.07
193: DP2 DP 2 7,024, 26 7,024.26 13.80 2.25 7,024,256 7,025,10 | CDOT FES 7,021.66 0.83
194: DP 3 DR 3 7,009.43 7,009.43 112.10 4.42 7,009.43 7,011.29 | CDOT FES 7,005.01 1.88
196: CULVERT |CULVERT 1 (... 7,000.01 7,000.01 245.50 2.66 6,999.67 7,001.66 | Dummy Mull 6,997.01 1.989
197: CULVERT |CULVERT 2 (... 7,000.01 7,000.01 295,50 3.00 7,000.01 7,002.27 | Dummy Mull 6,997.01 2,26
Elevation Elevation ﬂJsEIeiv[?:ng ed Hydraulic Flow (Total
D Label (Ground) (Invert) Tailwater) Grade Out) MNotes
@ @ ) ) ()
48: OUTFALL 43 | OUTFALL 6,983.32 6,979.4944 65,981.73 54.30 | CDOT FES
53: 44 (70) 53 | 44 (70) 5,979.33 5,977.55 6,977.85 1.20 | CDOT FES
54: 44 (65) 54 | 44 (55) 5,975.31 5,973.52 6,974.53 24.50 | CDOT FES
61z 44 (77) 61|44 (77) 5,971.10 5,969.39 &,970.00 3.60 | CDOT FES
64: 44 (79) &4 | 44 (79) 5,969.82 5,967.50 6,967.84 1.40 | CDOT FES
107: DP9 107 | DP9 7,022.74 7,020,499 702211 22.40 | CDOT FES
108: FES QUTFALL 1 108 |FES OUTFALL 1 7,023.00 7,021.01 7,023.00 7,023.00 3.20 | CDOT FES
110: MH#39 110 |MH#39 7,013.18 7,017.01 7,017.55 3.40 | CDOT FES
125: QUTLET SEGMENT 3 125 | QUTLET SEG... 6,991.09 6,986.67 6,988.30 5,990.15 136.40 | CDOT FES
162: 0-3 162 |0-3 6,987.98 6,984.83 6,987.98 5,987.98 26.20 | Dummy Mull
164: 0-5 164 |0-5 6,982.10 5,981.08 6,982.10 5,982, 10 6.50 | Dummy Mull
165: 0-6 165 | 0-6 6,972.87 6,970.61 8,972.87 5,971.68 .00 | Dummy Mull
203: 0-7 203 | 0-7 5,998.27 5,995.27 B,997.02 245,50 | Dummy Mull
207: 0-10 207 |0-10 5,998.27 5,995.27 5,997.28 295,50 | Dummy Mull

NOTE: SEE PROFILES FOR PIPES STUDIED WITH THIS ANALYSIS
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5 YEAR FREE OUTFALL CONDITION: PIPE SUMMARY TABLE

Label Fedirers IwEf(t fgiiart) Stop Node E::S Legge‘;‘ngudie’ (Caﬁ‘l‘:f:te " Dia(rneter - Flow Velocity Capﬁl“’fvz‘}ﬁ:“" C:::::J{y Notes 5‘;3?3'52 r;:j’aat‘ihn[e
@ ® I i e () (cfs) ok @ &
66: P-8 (1) (1) [P-8 (1) (1) MH#4DP 18) 6,985.66 |0-3 5,984.83 41.6 0.020 24.0 0.013 15.60 10.12 31.99 48.8 | Concrete Pipe 6,987.09 6,985.89
67: P-124 P-124 15 (DP 14) 6,981.25 | 0-5 5,981.08 34.3 0.005 18.0 0.013 3.90 4.25 7.43 52.5 | Concrete Pipe 6,982.13 5,982.10
68: P-121(2) |P-121(2) 44 (80) 6,970.65 |0-6 6,970.61 2.0 0.005 24.0 0.013 4,20 4,29 15.95 26.3 | Concrete Pipe 6,971.37 6,971.31
69: P-18 P-18 I1#3(DP 7) 6,985.73 |MHZ7 6,985.38 7.3 0.005 42.0 0.013 7.90 4.88 71.14 11.1 | Concrete Pipe 6,986.58 6,986.42
170: P-20 P-20 MHZE7 6,985.38 |MH#6 5,984.50 175.6 0.005 42.0 0.013 7.90 4.88 71.14 11.1 | Concrete Pipe 6,985.22 6,985.54
71: P-5 P-5 1#2 (DP 17) 6,989.29 [[#1(DP 16) 6,989.74 52.0 -0.009 18.0 0.013 3.00 4.87 9.77 30.7 | Concrete Pipe 6,990,490 £,990.02
72:PE()  |PB(Y 1#2 (OF 17) 6,988.79 | MH£4 DP 18) 5,585.66 156.4 0.020 24.0 0.013 5.30 7.92 31.99 18.7 | Concrete Fipe 5,989.68 5,987.76
\73: P-21 P-21 MH#6 6,984,50 |MH#5 6,984.13 74.6 0.005 42.0 0.013 7.90 4.88 71.14 11.1 | Concrete Pipe 6,985.35 6,985.17
74: P-22 p-22 MH#5 6,984.13 |MH#3 (DP 8) 6,981.11 127.1 0.024 42.0 0.013 7.90 8.44 154.95 5.1 | Concrete Pipe 6,984.97 6,982.26
75: P-15 P-15 18 (DP 19) 6,883.26 |\ MH#3 (DF 8) 5,983.11 30.8 0.005 18.0 0.013 0.30 2.06 7.43 4.0 | Concrete Pipe 6,983.47 6,983.31
762 P-15 (1) P-15 (1) MH#3 (DP 8) 6,9581.11 |MH#2 (DP 8) 6,980.73 75.1 0.005 42.0 0.013 8.30 4.95 71.14 11.7 | Concrete Pipe 6,981.98 6,981.70
\77: P-16 P-16 MH#2 (DP 8) 6,980.63 | MH#1 6,980.24 78.1 0.005 42.0 0.013 8.30 4.95 71.14 11.7 | Concrete Pipe 6,981.50 6,981.05
\78: P-123 P-123 I=4(DP 13) 6,881.51 | 125 (DP 14) 5,981.25 52.0 0.005 18.0 0.013 2.10 3.61 7.43 28.3 | Concrete Pipe 6,982.35 6,982.34
\79: P-17 P-17 MH#1 6,980,14 | OUTFALL 6,979.44 139.8 0.005 42.0 0.013 8.30 4.95 71.14 11.7 | Concrete Pipe 6,981.01 6,980.25
30: P-125 p-125 44 (89) (OF 15) 6,975.42 | 44 (70) 5,577.55 54.5 0.016 18.0 0.013 4.00 6.37 13.30 30.1 | Concrete Pipe 5,579.19 5,578.20
83: P-122 P-122 INLET (DP 3) 6,975.16 | 44 (65) 6,973.52 183.8 0.025 30.0 0.013 3.70 7.19 65.19 5.7 | Concrete Pipe 6,978.80 6,973.93
84: P-121 P-121 1#8 (DP 10) 6,971.18 | 44 (80) 6,970.65 105.1 0,005 24.0 0.013 4,20 4,29 16.06 26.1 | Concrete Pipe 6,971.90 6,971.38
85: P-130 P-130 146 (DP 1) 6,570.85 | 44 (81) 5,970.04 81.5 0.010 18.0 0.013 0.50 3.05 10.47 4.8 | Concrete Pipe 6,971.11 6,970.31
86: P-130 (1) |P-130(1) 44 (81) 6,970.04 |44 (77) 6,969.39 65.0 0.010 18.0 0.013 0.50 3.05 10.50 4.8 | Concrete Pipe 6,970.30 £,989.61
87: P-121 (1) |P-121(1) 148 (DF 10) 6,971.68 | 7 (OF 9) 5,571.95 52.0 0.005 18.0 0.013 2.2 371 7.57 29.1 | Concrete Fipe 6,972.51 5,972.23
88: P-131 P-131 44 (78) [DP 11) 6,968.42 | 44 (79) 6,967.50 62,5 0.015 18.0 0.013 4,30 4.36 12.77 33.7 | Concrete Pipe 6,969,294 6,968.91
126: P-111 P-111 MH#34 7,019.01 |MH#39 7,017.01 146.6 0.014 18.0 0.013 1.70 4.88 12,28 13.8 | Concrete Pipe 7,019.50 7,017.39
127: P-89 P-89 6,586.87 | MH#4 DF 18) 5,985.66 111.1 0.011 24.0 0.013 10.20 7.25 23.64 43.2 | Concrete Pipe 6,988.02 6,987.76
128: P-25 (1) |P-25(1) 6,997.01 | 0-10 6,995.27 116.5 0.015 0.013 11.20 5.01 451.86 2.4 | Concrete Box C 6,997.35 6,995,499
129: P-25 P-25 CULVERT 1(... 6,997.01|0-7 6,995.27 116.6 0.015 0.013 11.20 5.01 461.72 2.4 | Concrete Box C 6,997.35 6,995.49
131: P-107 (2) |P-107 (D (1) |MH&25 (OP6.1) 7,021.10 | DP9 7,020.49 60.7 0.010 24.0 0.013 2.90 4.35 22.62 12.8 | Concrete Pipe 7,021.69 7,020.57
132: P-103 P-103 1#9 (DPB) 7,022,86 |MH#26 (DP6.1) 7,021.84 42.7 0.024 18.0 0.013 1.20 5.37 18.22 7.4 | Concrete Pipe 7,023.27 7,022,112
133: P-107 (2) |P-107 (2) MH#27 (DF8) 7,021.66 | MH#36 (DF6. 1) 7,021.09 56.6 0.010 24.0 0.013 2.00 4,44 22.62 8.8 | Concrete Fipe 7,022.15 7,022.07
134: P-107 P-107 DP7 7,023.01 |MH#27 (DP&) 7,022.41 37.8 0.016 15.0 0.013 0.30 3.15 8.13 3.7 | Concrete Pipe 7,023.22 7,022.58
135: P-107 (1) |P-107 (1) MH#27 (DP8) 7,021.66 |DP 2 7,021.66 439 0,000 24.0 0.013 1.70 0.76 2,17 78.3 | Concrete Pipe 7,022.36 7,022.31
136: P-85 P-95 148 (DP5) 7,023.30 | 18 (DPG) 7,023.06 47.5 0.005 18.0 0.013 0.70 2.64 7.43 9.4 | Concrete Pipe 7,023.61 7,023.42
137: P-93 P93 I#6 (DP2.1) 7,022.36 |1#7 (DP3.1) 7,021.80 55.9 0.010 18.0 0.013 0.80 3.51 10.51 7.6 | Concrete Pipe 7,023.00 7,023.00
138: Pipe - (34| Fipe - (34) 1#7 OP3.1) 7,021.80 | FES OUTFALL 1 7,021.01 335 0.023 18.0 0.013 160 5.81 16.07 10.0 | Concrete Fipe 7,023.00 7,023.00
140: P-44 (1) |P-44 (1) MH#20 7,001.18 |MH#21 6,998.52 266.5 0.010 48.0 0.013 6.10 5.68 143.63 4,2 | Concrete Pipe 7,001.90 6,999.57
141: P-64 P-64 MH#21 6,998.52 |MH#22 6,995.26 316.5 0.010 48.0 0.013 6.10 574 145.88 4.2 | Concrete Pipe 6,999.24 6,995.82
142: P-44 P-44 MH#Z19 7,003.94 |MH#20 7,001.28 266.5 0.010 48.0 0.013 6.10 5.68 143.63 4.2 | Concrete Pipe 7,004.66 7,001.84
143: P-26 P-26 DP3 7,005.01 |MH#19 7,004.04 81.5 0.012 48.0 0.013 6.10 6.03 156.73 3.9 | Concrete Pipe 7,005.73 7,004.99
144: P-64(1) |P-64(1) MH#22 6,995.15 |MH#23 6,988.82 316.6 0.020 43.0 0.013 6.10 7.23 203.15 3.0 | Concrete Pipe 6,995.87 6,989.55
145: P-87 P-87 MH#10 (DP 1... 6,994.25 |MH#9 5,989.76 320.7 0.014 24.0 0.013 10.20 7.94 26.78 38.1 | Concrete Pipe 6,995.39 5,990.92
146: P-87 (1) |P87(1) MH#9 6,989.76 |MH#8 6,986.87 197.4 0.015 24.0 0.013 10.20 8.07 27.33 37.3 | Concrete Pipe 6,990.90 £,988.32
147: P-84 P-84 1£4 (DP14) 6,895.69 | MH#10 (DP 1... 6,994.25 8.1 0.179 18.0 0.013 5.20 16.82 44.40 11.7 | Concrete Pipe 6,996.57 6,996.22
148: P-84 (1) |P-84(1) MH#10 (DP 1... 6,994,75 |[#5 (DP 15) 6,995,50 53.9 -0.014 18.0 0.013 5.00 6.64 12,40 40.3 | Concrete Pipe 6,996,356 6,996.22
149: P-66 P66 MH#23 6,988.82 | MH#24 6,983.08 149.0 0,005 48.0 0.013 6.10 4,45 101.56 6.0 | Concrete Pipe 6,989.54 6,989.26
150: P-68 P-63 MHZ24 6,588.08 | MH#25 (DP13) 5,987.54 107.8 0.005 48.0 0.013 6.10 4.45 101.56 6.0 | Concrete Pipe 6,989.26 6,989.27
151: P-77 P-77 DP12 5,990,32 |MH#25 (DP13) 6,990.03 28.1 0.010 18.0 0.013 3.60 5.45 10.66 33.8 | Concrete Pipe 6,991.04 £,990.64
152: P-74 P-74 MH#25 (DP13) 6,987.54 | OUTLET SEGM... 6,986.67 173.3 0.005 43.0 0.013 26.00 6.76 101.56 25.6 | Concrete Pipe 6,989.05 6,988.30

NOTE: SEE PROFILES FOR PIPES STUDIED WITH THIS ANALYSIS




5 YEAR FREE OUTFALL CONDITION: STRUCTURE SUMMARY TABLE

b ?;r\;aui:iﬂn Ef&aﬂ?}on Flc.welJ Lﬂ'} otal Dep?ﬂgom} (;%E:IFLLJ::E (;;greatjilfe et UES:?thgﬂt) Headloss
® (G ) - 1 ® -
) ()
35 MH=7 MH#7 5,993,52 5,993,52 7.90 0,85 5,986,22 5,986.42 | STORM MH 5,985,383 0,19
36: 1£1 (DP 16|11 (OP 18) £,993.41 6,993.41 3.00 0.66 £,990.40 5,990.77 | CDOT Type- 5,989.74 0.33
37: MH#4 DP |MH#4DP 18) 6,993.40 6,993.40 15.60 1.42 6,987.09 6,987,756 | STORM MH 5,935.66 0.67
38: 122 (DP 17 |12 (DP 17) 6,993.39 6,993.39 6.30 0.90 6,989.68 6,990.02 | CDOT Type- £,988.79 0.35
39 MH=6 MH#6 5,993.02 6,993.02 7.90 0.85 6,985.35 6,985,54 | STORM MH 5,984.50 0,19
40: MH=#5 MH=#5 6,991.91 6,991.91 7.90 0.85 6,984.97 0,985, 17 | STORM MH 5,934.13 0.19
41: MH#3 (DP |MH#3 (DP 8) 6,991.13 6,991.13 8.30 0.87 6,981.98 6,982,26 | STORM MH 5,981.11 0.28
42: 123 (DP7) |13 (DF 7) 6,990.73 6,990.73 7.90 0.93 6,986. 58 6,987.03 | CDOT Type- 6,985.73 0.45
43: 18 (DP 19) | 18 {DP 19) 6,983.71 6,988.71 0.30 1.97 6,983.47 6,983.57 | CDOT Type- 6,983.26 0.10
44: MH#2 (DP |MH#2 (DP 8) 5,985.74 5,985.74 8,30 0.87 5,981,50 6,981.70 | STORM MH 5,980.63 0,20
45: [£4 (DP 13124 (DP 13) 6,985.02 6,985.02 2,10 1.04 £,982.35 5,932.45 | CDOT Type- 6,981.51 0.10
46: 125 (DP 14 |15 (DP 14) 6,985.02 6,985.02 3.90 1.09 6,982.13 6,982.34 | CDOT Type- 6,981.25 0.21
47: MH=1 MH=1 G,984.95 6,984.95 8.30 0.87 6,981.01 ©,931.04 | STORM MH 5,980, 14 0.03
49: 44 (69) (D |44 (59) (DP 15) 5,982.64 5,982.64 4,00 0.77 5,979,19 5,979,22 | CDOT Type- 5,975.42 0.03
55:44(30) | 44(30) 6,975.21 6,975.21 4,20 0.72 6,971.37 5,971.38 | Cylindrical 5+ 6,970.65 0.01
56:44(81) |44 (81) §,975.03 §,975.03 0.50 0.26 §,970.30 6,970.31 | Cylindrical 5 £,970.04 0.01
|57: 127 (OP 9) 157 OP 9) 6,974.64 6,974.64 2.20 0.56 6,972.51 6,972.82 | CDOT Type- 6,371.95 0.31
58: I#8 (DP 10 |1#8 (DP 10) 6,974.64 6,974.64 4,20 0,72 6,971,90 6,972, 17 | CDOT Type- 5,971.18 0,27
59: 126 (DP 1) |16 (DP 1) 5,973.20 5,973.20 0.50 0.26 5,971.11 5,971.25 | CDOT Type- 5,970.85 0.14
60: 44 (78) (D |44 (78) (OP 11) §,973.16 §,973.16 4,30 0.82 §,969.24 6,969.54 | CDOT Type- 5,968.42 0.30
98: MH#26 (D |MH#26 (DP6.1) 7,027.15 7,027.15 2.90 0.60 7,021.69 7,022.07 | STORM MH 7.021.10 0.38
99: MH#27 (D |MH=#27 (DP&) 7,027.09 7,027.09 2.00 0.49 7,022,15 7,022,31 | STORM MH 7,021.66 0.16
100: I#9 (DP6)|1#3 (DPa) 7,027.04 7,027.04 1,20 0.41 7,023.27 7,023.42 | CDOT Type- 7,022,856 0,15
101: 128 (DP5)| 128 (OPS) 7,026.63 7,026.63 0.70 0.31 7,023.61 7,023.77 | CDOT Type- 7,023.30 0.16
102: 1#7 (DF3. |17 (OP3.1) 7,026.51 7,026.51 1.60 170 7,023.00 7,023.00 | CDOT Type- 7,021.80 0.00
103: 1#6 (DP2. | 1#6 (OP2. 1) 7,026.40 7,026.40 0.80 0.54 7,023.00 7,023.03 | CDOT Type- 7,022.36 0.03
106: MH#34 |MH#34 7,023.51 7,023.51 1.70 0,49 7,019,50 7,019,559 | CDOT Type- 7,01%.01 0,08
111: MH#21  |MH=#21 7,014.03 7,014.03 6.10 0.72 6,999,24 0,999,57 | STORM MH 0,998.52 0.33
112: MH#20 |MH=20 7,012.41 7,012.41 6.10 0.72 7,001.90 7,001.91 | STORM MH 7,001.18 0.01
113: MH#19 |MH#19 7,010.85 7,010.85 6.10 0.72 7,004.66 7,004.99 | STORM MH 7,003.94 0.33
115: MH#22 |MH#22 7,005,585 7,005,85 6,10 0,72 6,995.87 6,995,388 | STORM MH 65,995.15 0.01
116: MH#9 MH=9 7,001.03 7,001.03 10.20 1.14 6,990.90 ©,990.92 | STORM MH ©,989.76 0.02
117: 124 (DP1 | 134 (DP14) 7,000.17 7,000.17 5.20 0.88 §,996.57 £,997.11 | CDOT Type- £,995.69 0.55
118: MH#10 { |MH#10 (DP 1... 7,000.01 7,000.01 10.20 1.14 6,995.39 ©,996.22 | STORM MH 5,994.25 0.83
119: 1#5 (DP 1 |1#5 (0P 15) ,999.67 ,999.67 5.00 0.96 6,996.36 6,396.89 | CDOT Type- ,935.50 0.53
120: MH=#8 MH=#3 5,996,13 5,996,13 10,20 1,35 5,983.02 ©,988,32 | STORM MH 5,986.87 0,30
121: MH#23  |MH=23 6,995,25 6,995,25 6.10 0.72 6,989.54 65,989.55 | STORM MH 5,988.82 0.01
122: MH#24 |MH=24 6,993.32 6,993.32 6.10 1.18 6,989.26 6,989,206 | STORM MH 5,988.08 0.00
123: DP12 DP12 6,993.02 6,993.02 3.60 0.73 6,991.04 ©,991.47 | CDOT Type- 6,990.32 0.42
124: MH#25 ( [MH=#25 (DP13) 6,992,79 6,992, 79 26,00 1.51 5,989.05 ©,989,27 | STORM MH 5,987.54 0,22
190: INLET (D |IMNLET (DP 3) 6,930.9% 6,930.96 3.70 0.63 6,973.80 0,979.13 | CDOT FES 0,978.16 0.34
192: DP7 DFP 7 7,024.45 7,024.45 0.30 0.21 7,023.22 7,023.33 | CDOT FES 7,023.01 0.11
193: DP 2 DP 2 7,024.26 7,024.26 1.70 0.35 7,022.36 7,022.43 | CDOT FES 7,021.66 0.07
194: DP 3 DP 3 7,009.43 7,009.43 5,10 0,72 7,005.73 7,008, 10 | CDOT FES 7,005.01 0.37
196: CULVERT |CULVERT 1 (... 7,000.01 7,000.01 11.20 0.34 6,997.35 6,997.61 | Dummy MNull 0,997.01 0.25
197: CULVERT |CULVERT 2 (... 7,000.01 7,000.01 11.20 0.34 6,997.35 6,997.61 | Dummy MNull 5,997.01 0.25
) ) Elevation ]
Elevation Elevation {User Defined Hydraulic Flow (Total
D Label (Ground) (Invert) Tailwater) Grade Out) Notes
) ®) = ) (cF)
48: OUTFALL 43 |OUTFALL 6,983.32 5,979.449 65,980.25 8.30 | CDOT FES
53: 44 (70) 53 |44 (70) 6,979.33 6,977.55 5,978.20 4,00 | COOT FES
54: 44 (65) 54 |44 (55) 5,976.31 5,973.52 5,973.93 3,70 | COOT FES
61 44 (77) 6144 (77 5,971.10 5,969.39 5,959.61 0.50 | COOT FES
64: 44 (79) 64 |44 (79) 5,959,82 5,957.50 5,958.91 4,30 | CDOT FES
107: DP9 107 |DP2 7,022.74 7,020.43 7,020.97 2,90 | CDOT FES
108: FES QUTFALL 1 103 |FES QUTFALL 1 7,023.00 7,021.01 7,023.00 7,023.00 1.60 | CDOT FES
110: MH#39 110 |MH=#39 7,018.18 7,017.01 7,017.39 1.70 | CDOT FES
125: QUTLET SEGMENT 3 125 | OUTLET SEG... 6,991.09 ©,9860.67 ©,988.30 ©,988.30 25.00 | CDOT FES
162: O-3 162 |0-3 6,987.98 6,984.83 6,985.89 15.60 | Dumrmy Mull
164: O-5 164 |0-5 6,952.10 6,981.08 6,982.10 6,982.10 3.90 | Dummy Mull
165: O-6 165 |O-& 6,972.87 6,970.61 6,971.31 4,20 | Dummy Mull
203: 0-7 203 |[O-7 6,998.27 6,995.27 65,995.49 11,20 | Dumrmy Mull
207: 0-10 207 |0-10 6,998.27 6,995.27 65,995.49 11,20 | Dumrmy Mull

NOTE: SEE PROFILES FOR PIPES STUDIED WITH THIS ANALYSIS



Elevation (ft)
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Elevation (ft)
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APPENDIX D = WATER QUALITY & DETENTION

Please provide
forebay sizing calcs
for SFB A and D.

Provide sizing of riprap for
emergency overflows
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Glenn Reese - EPC Stormwater
SW - Textbox
Please provide forebay sizing calcs for SFB A and D. 

CDurham
Text Box
Provide sizing of riprap for emergency overflows


Design Procedure Form: Sand Filter (SF)

UD-BMP (Version 3.07, March 2018)

Designer: SPC

Company: HR Green

Date: March 12, 2024

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

Sheet 1 of 2

1. Basin Storage Volume

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

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

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

D) Contributing Watershed Area (including sand filter area)

E) Water Quality Capture Volume (WQCV) Design Volume
Vwacy = WQCV /12 * Area

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

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

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

I, = 67.0 %

i=[ 0670 |

waQcyv = watershed inches

Area=| 99,317 sq ft
Vivooy = TJeut

ds = 0.42 in
Vwacy otHer = 1,695  |cuft
Vwaovuser=[___ Jeutt

does not matcli
MHFED-Detention calcs
below

N

. Basin Geometry
A) WQCV Depth

B) Sand Filter Side Slopes (Horizontal distance per unit vertical,
4:1 or flatter preferred). Use "0" if sand filter has vertical walls.

C) Minimum Filter Area (Flat Surface Area)
D) Actual Filter Area

E) Volume Provided

Y o 2
z=[_400 [|it/ft

Awiin = 832 sq ft
Anctual = 902 sq ft

Vi = 27135  |cuft

w

. Filter Material

= Choose One
& 18" CDOT Class B or C Filter Material

|
I
i
i {_ Other (Explain):

»

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

iii) Orifice Diameter, 3/8" Minimum

r Choose One
@ YES

OnNo

N

Vol = 1,695 cu ft
Do = 15/16 in

does not match what|is
shown on CDs

Pond A - Sand Filter Design - UD-BMP_v3.07, SF

Unresolved from
previous review:

This value still does not
match what is shown on
the MHFD-Detention
calcs below.

3/12/2024, 9:34 AM


Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Unresolved from previous review: 
This value still does not match what is shown on the MHFD-Detention calcs below. 

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
does not match MHFD-Detention calcs below

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
does not match what is shown on CDs


Design Procedure Form: Sand Filter (SF)

Designer:

Company:

Date:
Project:

Location:

SPC

Sheet 2 of 2

HR Green

March 12, 2024

Eastonville Road - Segment 1 Improvements SFB A

El Paso County, CO

5. Impermeable Geomembrane Liner and Geotextile Separator Fabric

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

Choose One

i
|
I Oy @nNo
1

6. Inlet / Outlet Works

A) Describe the type of energy dissipation at inlet points and means of
conveying flows in excess of the WQCYV through the outlet

Engery dissapation at inlet points provided via riprap, and means

of conveying flows in excess of the WQCV through the outlet is via the

modified type 'C' inlet outlet structure grate, and a restricted outlet pipe.

Notes:

Pond A - Sand Filter Design - UD-BMP_v3.07, SF

3/12/2024, 9:34 AM



DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.05 (January 2022)
Project: Eastonville Road

Basin ID: SFB A

MI
Vouume| eunv ] wacgl

100-YEAR
.. o Dot e~ oo optora
poot Example Zone Configuration (Retention Pond) Stage - Storage Stage Override Length Width Area Override Area Volume Volume
| Description (ft) Stage (ft) (ft) (ft) (ft?) Area (ft?) (acre) (ft*) (ac-ft)
Watershed Information 6981| Media Surface - 0.00 - - - 902 0.021
Selected BMP Type = SF Note: L / W Ratio > 8 6982 - 1.00 - - - 5914 0.136 3,408 0.078
Watershed Area = 1.72 acres L / W Ratio = 16.15 6983 - 2.00 - - - 7,188 0.165 9,959 0.229
Watershed Length = 1,100 ft 6984 - 3.00 - - - 8,563 0.197 17,834 0.409
Watershed Length to Centroid = 500 ft 6984.5 - 3.50 - - - 9,301 0.214 22,300 0.512
Watershed Slope = 0.030 ft/ft - - - -
Watershed Imperviousness =|  55.00% |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.

Optional User Overrides - - - -

Water Quality Capture Volume (WQCV) = 0.025 acre-feet acre-feet - - - -
Excess Urban Runoff Volume (EURV) = 0.102 acre-feet acre-feet - - - -
2-yr Runoff Volume (P1 = 1.19in.) = 0.095 acre-feet 1.19 inches - - - -
5-yr Runoff Volume (P1 = 1.5 in.) = 0.133 acre-feet 1.50 inches - - - -
10-yr Runoff Volume (P1 = 1.75in.) = 0.167 acre-feet il.7/5 inches - - - -
25-yr Runoff Volume (P1 = 21in.) = 0.210 acre-feet 2.00 inches - - - -
50-yr Runoff Volume (P1 = 2.25in.) = 0.246 acre-feet 2.25 inches - - - -
100-yr Runoff Volume (P1 = 2.52 in.) = 0.291 acre-feet 2.52 inches - - - -
500-yr Runoff Volume (P1 = 3.68 in.) = 0.464 acre-feet 3.68 inches - - - -
Approximate 2-yr Detention Volume = 0.078 acre-feet - - - -
Approximate 5-yr Detention Volume = 0.106 acre-feet - - - -
Approximate 10-yr Detention Volume = 0.138 acre-feet - - - -
Approximate 25-yr Detention Volume = 0.150 acre-feet - - - -
Approximate 50-yr Detention Volume = 0.156 acre-feet - - - -
Approximate 100-yr Detention Volume = 0.173 acre-feet - - - -

Define Zones and Basin Geometry - - - -

Zone 1 Volume (WQCV) = 0.025 acre-feet - - - -

Zone 2 Volume (EURV - Zone 1) = 0.077 acre-feet - - - -
Zone 3 Volume (100-year - Zones 1 & 2) = 0.071 acre-feet - - - -
Total Detention Basin Volume = 0.173 acre-feet - - - -

Initial Surcharge Volume (ISV) = N/A ft3 - - - -

Initial Surcharge Depth (ISD) = N/A ft - - - -

Total Available Detention Depth (Hota) = user ft - - - -
Depth of Trickle Channel (Hyc) = N/A ft - - - -

Slope of Trickle Channel (Syc) = N/A ft/ft - - - -

Slopes of Main Basin Sides (Smain) = user H:v - - - -
Basin Length-to-Width Ratio (R_w) = user - - - -
Initial Surcharge Area (Ajsy) = user ft2 - - - -
Surcharge Volume Length (Lisy) = user ft - - - -
Surcharge Volume Width (Wigsy) = user ft - - - -
Depth of Basin Floor (Hgoor) = user ft - - - -

Length of Basin Floor (Lgoor) = user ft - - - -

Width of Basin Floor (W oor) = user ft - - - -

Area of Basin Floor (Aroor) = user ft2 - - - -

Volume of Basin Floor (Veoor) = user ft3 - - - -
Depth of Main Basin (Hwamw) = user ft - - - -

Length of Main Basin (Luyan) = user ft - - - -

Width of Main Basin (Wyan) = user ft - - - -

Area of Main Basin (Awai) = user ft2 - - - -

Volume of Main Basin (Vya) = user ft3 - - - -
Calculated Total Basin Volume (Vigta) = user acre-feet - - - -

Pond_A, Basin 3/14/2024, 2:12 PM
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DETENTION BASIN STAGE-STORAGE TABLE B

MHFD-Detention, Version 4.05 (January 2022)
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= value does not match what is

shown in the CDs.
Shown as 15/16" on UD-BMP calcs

= value does match CDs above. Revise to remove discrepancy.

DETENTION BASIN/OUTLET STRUCTURE DESIGN

MHFD-Deterition, Version 4.05 (January 2022)

Project: Eastonville Road
Basin ID: SFB A

( Zo;iguzz i Estimated Estimated
mml §© S i Stage (ft) Volume (ac-ft) Outlet Type
evnv | waot I £ Zone 1 (WQCV) 0.51 0.025 Filtration Media
100-YEAR Zone 2 (EURV) 1.18 0.077 Circular Orifice
ZONE 1 AND 2 ORIFICE
PERMANENT. ORIFICES Zone 3 (100-year) 1.65 0.071 Weir&Pipe (Restrict)
poot Example Zone Configuration (Reteption Pond) Total (all zones) 0173
User Input: Orifice at Underdrain Outlet (typically used to drain WOCV in a Filtration BMP) Calculated Parameters for Underdrain
Underdrain Orifice Invert Depth = 2.33 [/ |ft(distance below the filtration media surface) Underdrain Orifice Area = “ 2
Underdrain Orifice Diameter = 0.75 inches Underdrain Orifice Centroid = feet
User Input: Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate
Centroid of Lowest Orifice = N/A ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = N/A 2
Depth at top of Zone using Orifice Plate = N/A ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = N/A inches Elliptical Slot Centroid = N/A feet
Orifice Plate: Orifice Area per Row = N/A sq. inches Elliptical Slot Area = N/A ft2
User Input: Stage and Total Area of Each Orifice Row (numbered from lowest to highest)
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 = 0.60 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 0.00 N/A 2
Depth at top of Zone using Vertical Orifice = 1.18 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = 0.02 N/A feet
Vertical Orifice Diameter = 0.50 N/A inches
User Input: Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe) Calculated Parameters for Overflow Weir
Zone 3 Weir Not Selected Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 1.20 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H; = 1.20 N/A feet
Overflow Weir Front Edge Length = 3.00 N/A feet Overflow Weir Slope Length = 3.00 N/A feet
Overflow Weir Grate Slope = 0.00 N/A H:v Grate Open Area / 100-yr Orifice Area = 49.13 N/A
Horiz. Length of Weir Sides = 3.00 N/A feet Overflow Grate Open Area w/o Debris = 6.26 N/A ft?
Overflow Grate Type =| Type C Grate N/A Overflow Grate Open Area w/ Debris = 3.13 N/A ft?
Debris Clogging % = 50% N/A %
User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Zone 3 Restrictor | Not Selected Zone 3 Restrictor | Not Selected
Depth to Invert of Outlet Pipe = 2.35 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 0.13 N/A ft?
Outlet Pipe Diameter = 18.00 N/A inches Outlet Orifice Centroid = 0.11 N/A feet
Restrictor Plate Height Above Pipe Invert = 2.25 inches Half-Central Angle of Restrictor Plate on Pipe = 0.72 N/A radians
User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 1.70 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.30 feet
Spillway Crest Length = 4.75 feet Stage at Top of Freeboard = 3.00 feet
Spillway End Slopes = 4.00 H:v Basin Area at Top of Freeboard = 0.20 acres
Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 0.41 acre-ft
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 = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.68
CUHP Runoff Volume (acre-ft) = 0.025 0.102 0.095 0.133 0.167 0.210 0.246 0.291 0.464
Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.095 0.133 0.167 0.210 0.246 0.291 0.464
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.1 0.3 0.4 0.7 0.9 1.2 2.2
OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.05 0.15 0.23 0.43 0.54 0.70 1.25
Peak Inflow Q (cfs) = N/A N/A 0.9 1.2 1.5 2.0 24 2.8 4.5
Peak Outflow Q (cfs) = 0.0 0.0 0.0 0.3 0.6 1.0 1.2 1.2 2.9
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 1.1 1.5 1.4 1.3 1.0 1.3
Structure Controlling Flow = Filtration Media | Vertical Orifice 1 | Vertical Orifice 1 | Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 Outlet Plate 1 Outlet Plate 1 Spillway
Max Velocity through Grate 1 (fps) = N/A N/A N/A 0.0 0.1 0.2 0.2 0.2 0.2
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A
Time to Drain 97% of Inflow Volume (hours) = 12 43 41 48 48 47 47 46 44
Time to Drain 99% of Inflow Volume (hours) = 13 44 42 50 50 49 49 49 48
Maximum Ponding Depth (ft) = 0.51 1.18 1.07 1.25 1.29 1.34 1.40 1.57 1.92
Area at Maximum Ponding Depth (acres) = 0.08 0.14 0.14 0.14 0.14 0.15 0.15 0.15 0.16
Maximum Volume Stored (acre-ft) = 0.026 0.103 0.086 0.113 0.119 0.126 0.135 0.159 0.214

Why isn't this value that is >1 highlighted in red?

Regardless, this ratio should be less than or
equal to 1 for minor (5-yr) and major (100-yr)
design storms. See Chapter 4.1 of DCM volume
2 (and also Chap 2 of MHFD DCM vol. 3).

Pond_A, Outlet Structure 3/14/2024, 2:12 PM
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Why isn't this value that is >1 highlighted in red?

Regardless, this ratio should be less than or equal to 1 for minor (5-yr) and major (100-yr) design storms. See Chapter 4.1 of DCM volume 2 (and also Chap 2 of MHFD DCM vol. 3).
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DETENTION BASIN OUTLET STRUCTURE DESIG

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

DETENTION BASIN OUTLET

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

Outflow Hydrograph Workbook Filename:

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 0.05
0:15:00 0.00 0.00 0.07 0.12 0.14 0.10 0.12 0.12 0.22
0:20:00 0.00 0.00 0.26 0.34 0.42 0.26 0.30 0.32 0.55
0:25:00 0.00 0.00 0.61 0.88 1.12 0.60 0.71 0.78 1.46
0:30:00 0.00 0.00 0.83 1.19 145 1.52 1.81 2.03 3.31
0:35:00 0.00 0.00 0.88 1.23 1.50 1.90 2.23 2.63 4.19
0:40:00 0.00 0.00 0.86 1.20 146 2.05 2.40 2.81 4.45
0:45:00 0.00 0.00 0.81 1.13 1.39 2.01 2.35 2.82 4.45
0:50:00 0.00 0.00 0.76 1.08 131 1.97 2.30 2.75 4.34
0:55:00 0.00 0.00 0.72 1.01 1.24 1.85 2.16 2.63 4.15
1:00:00 0.00 0.00 0.68 0.95 1.18 1.74 2.04 2.52 3.98
1:05:00 0.00 0.00 0.65 0.91 113 1.64 1.92 2.42 3.83
1:10:00 0.00 0.00 0.61 0.87 1.09 1.53 1.79 224 3.55
1:15:00 0.00 0.00 0.57 0.82 1.04 1.42 1.67 2.06 3.28
1:20:00 0.00 0.00 0.53 0.76 0.97 1.30 1.53 1.86 2.96
1:25:00 0.00 0.00 0.49 0.70 0.89 1.19 1.40 1.67 2.66
1:30:00 0.00 0.00 0.45 0.65 0.82 1.07 1.26 1.50 2.38
1:35:00 0.00 0.00 0.42 0.61 0.76 0.97 1.13 133 2.12
1:40:00 0.00 0.00 0.40 0.57 0.71 0.88 1.03 1.21 1.93
1:45:00 0.00 0.00 0.39 0.53 0.67 0.81 0.95 111 1.77
1:50:00 0.00 0.00 0.37 0.50 0.64 0.76 0.89 1.02 1.63
1:55:00 0.00 0.00 0.35 0.47 0.60 0.71 0.83 0.95 1.51
2:00:00 0.00 0.00 0.32 0.44 0.56 0.66 0.77 0.87 1.40
2:05:00 0.00 0.00 0.28 0.39 0.50 0.59 0.68 0.78 1.24
2:10:00 0.00 0.00 0.25 0.34 0.44 0.52 0.60 0.68 1.09
2:15:00 0.00 0.00 0.22 0.30 0.38 0.45 0.52 0.60 0.94
2:20:00 0.00 0.00 0.19 0.25 0.32 0.39 0.45 0.51 0.81
2:25:00 0.00 0.00 0.16 0.21 0.27 0.33 0.38 0.43 0.68
2:30:00 0.00 0.00 0.13 0.18 0.22 0.27 0.31 0.36 0.56
2:35:00 0.00 0.00 0.10 0.14 0.18 0.22 0.25 0.28 0.44
2:40:00 0.00 0.00 0.08 0.11 0.14 0.17 0.19 0.22 0.34
2:45:00 0.00 0.00 0.07 0.09 0.12 0.13 0.15 0.16 0.26
2:50:00 0.00 0.00 0.06 0.08 0.10 0.10 0.12 0.13 0.20
2:55:00 0.00 0.00 0.05 0.06 0.08 0.08 0.09 0.10 0.16
3:00:00 0.00 0.00 0.04 0.05 0.07 0.07 0.07 0.08 0.12
3:05:00 0.00 0.00 0.03 0.04 0.06 0.05 0.06 0.06 0.10
3:10:00 0.00 0.00 0.03 0.04 0.05 0.04 0.05 0.05 0.08
3:15:00 0.00 0.00 0.02 0.03 0.04 0.04 0.04 0.04 0.06
3:20:00 0.00 0.00 0.02 0.02 0.03 0.03 0.03 0.03 0.05
3:25:00 0.00 0.00 0.02 0.02 0.03 0.02 0.03 0.02 0.04
3:30:00 0.00 0.00 0.01 0.02 0.02 0.02 0.02 0.02 0.03
3:35:00 0.00 0.00 0.01 0.01 0.02 0.01 0.02 0.02 0.02
3:40:00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.02
3:45:00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01
3:50:00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01
3:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
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
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Pond_A, Outlet Structure

DETENTION BASIN OUTLET STRUCTURE DESIGN

Summary Stage-Area-Volume-Discharge Relationships

MHFD-Detention, Version 4.05 (January 2022)

The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.
The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.

Stage - Storage Stage Area Area Volume Volume DI:;:L
P ] I [acres] 5] [ac-ft] [cfs]

For best results, include the
stages of all grade slope
changes (e.g. ISV and Floor)
from the S-A-V table on
Sheet 'Basin'.

Also include the inverts of all
outlets (e.g. vertical orifice,
overflow grate, and spillway,
where applicable).
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Design Procedure Form: Extended Detention Basin (EDB)

UD-BMP (Version 3.07, March 2018)

Designer: SPC

Company: HR Green

Date: March 12, 2024

Project: Eastonville Road - Segment 1 Improvements Pond B
Location: EL PASO COUNTY, CO

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

F) Design Volume (WQCV) Based on 40-hour Drain Time
(Vpesien = (1.0 * (0.91 * #-1.19*1?+0.78* i)/ 12 * Area )

G) For Watersheds Outside of the Denver Region,
Water Quality Capture Volume (WQCV) Design Volume
(Vwacv orher = (d6"(Voesion/043))

H) User Input of Water Quality Capture Volume (WQCV) Design Volume
(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
i) Percentage of Watershed consisting of Type B Soils
iii) Percentage of Watershed consisting of Type C/D Soils

J) Excess Urban Runoff Volume (EURV) Design Volume
For HSG A: EURV, = 1.68 * "%
For HSG B: EURV; = 1.36 * "%
For HSG C/D: EURV p = 1.20 * {"%®

K) User Input of Excess Urban Runoff Volume (EURV) Design Volume
(Only if a different EURV Design Volume is desired)

l,= 53.0 %

i= 0.530

calcs below
Area = 3.830 ac
dg = 0.42 in
— Choose One

O Water Quality Capture Volume (WQCV)

|
I
|
H (@ Excess Urban Runoff Volume (EURV)
L

Voeso Jaott

VbEsiGN OTHER™ 0.067 ac-ft

Vossnvsens[__ Jactt

HSG 4= 100 %
HSG 5 = 0 %
HSG ¢p = 0 %

EURVpesien = 0.238 ac-ft

EURVoesinusens__ Jact

N

. Basin Shape: Length to Width Ratio
(A basin length to width ratio of at least 2:1 will improve TSS reduction.)

cws[ 20 1

I

Basin Side Slopes

A) Basin Maximum Side Slopes
(Horizontal distance per unit vertical, 4:1 or flatter preferred)

z=[___400 [/t

4. Inlet

A) Describe means of providing energy dissipation at concentrated
inflow locations:

does not match
MHFD-Detention

@

Forebay

A) Minimum Forebay Volume
(Vemn=___ 2% of the WQCV)

B) Actual Forebay Volume

C) Forebay Depth
(De= 18 inch maximum)

D) Forebay Discharge
i) Undetained 100-year Peak Discharge

ii) Forebay Discharge Design Flow
(QrF =0.02 * Q1g0)

E) Forebay Discharge Design

G) Rectangular Notch Width

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

Veaw=[ 0001 Jact

Ve = 0.003 ac-ft

De = 15.0 in
Qygo = 8.40 cfs
Q= 0.17 cfs
Choose One

(O Berm With Pipe
@ Wall with Rect. Notch
(O wall with V-Notch Weir

Calculated Wy = in

Flow too small for berm w/ pipe

3/12/2024, 9:39 AM



Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
does not match MHFD-Detention calcs below
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Design Procedure Form: Extended Detention Basin (EDB)

Designer: SPC

Company: HR Green

Date: March 12, 2024

Project: Eastonville Road - Segment 1 Improvements Pond B
Location: EL PASO COUNTY, CO

Sheet 2 of 3

6. Trickle Channel

A) Type of Trickle Channel

F) Slope of Trickle Channel

— Choose One
@ Concrete

() Soft Bottom

S= 0.0050 ft/ ft

~

Micropool and Outlet Structure
A) Depth of Micropool (2.5-feet minimum)
B) Surface Area of Micropool (10 ft? minimum)

C) Outlet Type

D) Smallest Dimension of Orifice Opening Based on Hydrograph Routing
(Use UD-Detention)

E) Total Outlet Area

ow=s[_ 25t
sqft

Au

1
Q

hoose One
@ Orifice Plate

Other (Describe):

)

_)_E_

(

Dorifice = 0.63 inches

Ag = 30.18 square inches

o

. Initial Surcharge Volume

A) Depth of Initial Surcharge Volume
(Minimum recommended depth is 4 inches)

C) Initial Surcharge Provided Above Micropool

Ve[ 33 Jeutt

©

Trash Rack
A) Water Quality Screen Open Area: A, = Ay * 38.5%(e%)
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.)

oter (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 (H1g)

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

A= 1,095 square inches

S.S. Well Screen with 60% Open Area

Awctal = 1825 sq. in.

H= 2.76 feet

Hg= 61.12 inches

Wopening = 29.9 inches

Pond B - EDB Design - UD-BMP_v3.07, EDB
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Design Procedure Form:

Extended Detention Basin (EDB)

Designer: SPC

Company: HR Green

Date: March 12, 2024

Project: Eastonville Road - Segment 1 Improvements Pond B
Location: EL PASO COUNTY, CO

Sheet 3 of 3

10. Overflow Embankment

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

B) Slope of Overflow Embankment
(Horizontal distance per unit vertical, 4:1 or flatter preferred)

zes[ 400 Jwsn

11. Vegetation

i Choose One
Q) Trrigated
@ Not Irrigated

12. Access

A) Describe Sediment Removal Procedures

Notes:

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

3/12/2024, 9:39 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 CONDITIONS: BASINS [EA6 - EA8]

MI
Vouume| eunv ] wacgl

100-YEAR
.. o Dot e~ oo optora
poot Example Zone Configuration (Retention Pond) Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description () Stage (ft) () () (ft2) | Area(ft?) | (acre) (ft*) (acft)
Watershed Information 6983.5| Top of Micropool - 0.00 - - - 10 0.000
Selected BMP Type = EDB Note: L / W Ratio > 8 6984 - 0.50 - - - 211 0.005 55 0.001
Watershed Area = 3.88 acres L / W Ratio = 18.12 6985 - 1.50 - - - 4,539 0.104 2,430 0.056
Watershed Length = 1,750 ft 6986 - 2.50 - - - 7,443 0.171 8,421 0.193
Watershed Length to Centroid = 500 ft 6987 - 3.50 - - - 9,104 0.209 16,695 0.383
Watershed Slope = 0.009 ft/ft 6988 - 4.50 - - - 10,914 0.251 26,704 0.613
Watershed Imperviousness = 54.00% |percent 6989 - 5.50 - - - 12,910 0.296 38,616 0.886
Percentage Hydrologic Soil Group A = 100.0% |percent 6990 - 6.50 - - - 15,069 0.346 52,605 1.208
Percentage Hydrologic Soil Group B = 0.0% percent 6991 - 7.50 - - - 17,408 0.400 68,844 1.580
Percentage Hydrologic Soil Groups C/D = 0.0% percent 6991.5 - 8.00 - - - 18,407 0.423 77,797 1.786
Target WQCV Drain Time = 40.0 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.

Optional User Overrides - - - -

Water Quality Capture Volume (WQCV) = 0.070 acre-feet acre-feet - - - -
Excess Urban Runoff Volume (EURV) = 0.247 acre-feet acre-feet - - - -
2-yr Runoff Volume (P1 = 1.19in.) = 0.185 acre-feet 1.19 inches - - - -
5-yr Runoff Volume (P1 = 1.5 in.) = 0.245 acre-feet 1.50 inches - - - -
10-yr Runoff Volume (P1 = 1.75in.) = 0.293 acre-feet il.7/5 inches - - - -
25-yr Runoff Volume (P1 = 21in.) = 0.364 acre-feet 2.00 inches - - - -
50-yr Runoff Volume (P1 = 2.25in.) = 0.434 acre-feet 2.25 inches - - - -
100-yr Runoff Volume (P1 = 2.52 in.) = 0.522 acre-feet 2.52 inches - - - -
500-yr Runoff Volume (P1 = 3.68 in.) = 0.888 acre-feet 3.68 inches - - - -
Approximate 2-yr Detention Volume = 0.159 acre-feet - - - -
Approximate 5-yr Detention Volume = 0.209 acre-feet - - - -
Approximate 10-yr Detention Volume = 0.254 acre-feet - - - -
Approximate 25-yr Detention Volume = 0.310 acre-feet - - - -
Approximate 50-yr Detention Volume = 0.344 acre-feet - - - -
Approximate 100-yr Detention Volume = 0.385 acre-feet - - - -

Define Zones and Basin Geometry - - - -

Zone 1 Volume (WQCV) = 0.070 acre-feet - - - -

Zone 2 Volume (EURV - Zone 1) = 0.177 acre-feet - - - -
Zone 3 Volume (100-year - Zones 1 & 2) = 0.138 acre-feet - - - -
Total Detention Basin Volume = 0.385 acre-feet - - - -

Initial Surcharge Volume (ISV) = user ft3 - - - -

Initial Surcharge Depth (ISD) = user ft - - - -

Total Available Detention Depth (Hota) = user ft - - - -
Depth of Trickle Channel (Hyc) = user ft - - - -

Slope of Trickle Channel (St¢) = user ft/ft - - - -

Slopes of Main Basin Sides (Smain) = user H:v - - - -
Basin Length-to-Width Ratio (R_w) = user - - - -
Initial Surcharge Area (Ajsy) = user ft2 - - - -
Surcharge Volume Length (Lisy) = user ft - - - -
Surcharge Volume Width (Wigsy) = user ft - - - -
Depth of Basin Floor (Hgoor) = user ft - - - -

Length of Basin Floor (Lgoor) = user ft - - - -

Width of Basin Floor (W oor) = user ft - - - -

Area of Basin Floor (Aroor) = user ft2 - - - -

Volume of Basin Floor (Veoor) = user ft3 - - - -
Depth of Main Basin (Hwamw) = user ft - - - -

Length of Main Basin (Luyan) = user ft - - - -

Width of Main Basin (Wyan) = user ft - - - -

Area of Main Basin (Awai) = user ft2 - - - -

Volume of Main Basin (Vya) = user ft3 - - - -
Calculated Total Basin Volume (Vigta) = user acre-feet - - - -

Pond_B INT, Basin 3/14/2024, 2:27 PM
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DETENTION BASIN STAGE-STORAGE TABLE B

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

Project:

MHFD-Detention, Version 4.05 (January 2022)

ille Road -

1 Im|

pr

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

ZONE 3
ZONE 2
[ ~zonen

1

voumgli e ] wacre
T

ZONE 1 AND 2

PERMANENT- ORIFICES
POOL

N

—y

100-YEAR
ORIFICE

Example Zone Configuration (Retention Pond)

User Input: Orifice at Underdrain Outlet icall
Underdrain Orifice Invert Depth =
Underdrain Orifice Diameter =

used to drain WQ(
N/A

ft (distance bel

N/A

inches

Estimated Estimated
Stage (ft) Volume (ac-ft) Outlet Type
Zone 1 (WQCV) 1.64 0.070 Orifice Plate
Zone 2 (EURV) 2.81 0.177 Rectangular Orifice
Zone 3 (100-year) 3.51 0.138 Weir&Pipe (Restrict)
Total (all zones) 0.385

CV in a Filtration BMP)

low the filtration media surface)

Calculated Parameters for Underdrain

Underdrain Orifice Area = 2

Underdrain Orifice Centroid = feet

User Input: Orifice Plate with one or more orifices or Elliptical Slot

Centroid of Lowest Orifice =

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

User Input: Stage and Total Area of Each Orifice
Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

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

0.00

1.62

N/A

inches

0.31

sq. inches (dial

Row (numbered from lowest to highest)

eir (typically used to drain WQCV and/or EURV in a sedimentation BMP)

meter = 5/8 inch)

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

WQ Orifice Area per Row =

Elliptical Slot Centroid =

Calculated Parameters for Plate

Elliptical Half-Width =

Elliptical Slot Area =

2.132E-03
N/A feet
N/A feet
N/A ft2

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) Calculated Parameters for Vertical Orifice
Zone 2 Rectangulal  Not Selected Zone 2 Rectangulal  Not Selected
Invert of Vertical Orifice = 2.00 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area =| 0.18 N/A 2
Depth at top of Zone using Vertical Orifice = 2.76 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid =| 0.33 N/A feet
Vertical Orifice Height = 8.00 N/A inches
Vertical Orifice Width = 3.25 inches
User Input: Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe) Calculated Parameters for Overflow Weir
Zone 3 Weir Not Selected Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 5.20 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H; = 5.20 N/A feet
Overflow Weir Front Edge Length = 3.00 N/A feet Overflow Weir Slope Length = 3.00 N/A feet
Overflow Weir Grate Slope = 0.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 3.54 N/A
Horiz. Length of Weir Sides = 3.00 N/A feet Overflow Grate Open Area w/o Debris = 6.26 N/A ft?
Overflow Grate Type =| Type C Grate N/A Overflow Grate Open Area w/ Debris = 3.13 N/A ft?
Debris Clogging % = 50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate

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

User Input: Emergency Spillway (Rectangular or
Spillway Invert Stage=

Spillway Crest Length =

Spillway End Slopes =

Freeboard above Max Water Surface =

(Circular Orifice, Restrictor Plate, or Rectangular Orifice)

Calculated Parameter:

for Outlet Pipe w/

Flow Restriction Plate

Zone 3 Restrictor | Not Selected Zone 3 Restrictor | Not Selected
0.25 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 1.77 N/A ft?
18.00 N/A inches Outlet Orifice Centroid = 0.75 N/A feet
18.00 inches Half-Central Angle of Restrictor Plate on Pipe = 3.14 N/A radians
Trapezoidal) Calculated Parameters for Spillway
6.50 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.50 feet
15.50 feet Stage at Top of Freeboard = 8.00 feet
4.00 H:v Basin Area at Top of Freeboard = 0.42 acres
1.00 feet Basin Volume at Top of Freeboard = 1.79 acre-ft

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
0.070 0.247 0.185 0.245 0.293 0.364 0.434 0.522 0.888
N/A N/A 0.185 0.245 0.293 0.364 0.434 0.522 0.888
N/A N/A 0.0 0.0 0.0 0.3 0.6 1.0 2.7
N/A N/A
N/A N/A 0.00 0.01 0.01 0.08 0.15 0.25 0.69
N/A N/A 14 1.8 2.2 3.0 3.7 4.5 7.8
0.0 0.6 0.2 0.4 0.6 0.7 0.8 1.0 1.4
N/A N/A N/A 16.8 17.6 2.4 1.4 1.0 0.5
Plate Vertical Orifice 1 | Vertical Orifice 1 | Vertical Orifice/li, | 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
42 68 69 70 70 70 70 69 69
1.64 2.81 2.32 2.53 2.68 2.92 3.16 3.47 4.68
0.11 0.18 0.16 0.17 0.18 0.19 0.20 0.21 0.26
0.071 0.248 0.162 0.198 0.225 0.267 0.312 0.375 0.656

Why aren't these values that are >1 highlighted
in red like they were with the last submittal?

Rregardless, the ratio should be less than or
equal to 1 for minor (5-yr) and major (100-yr)

Pond_B INT, Outlet Structure

design storms. See Chapter 4.1 of DCM volume

2 (and also Chap 2 of MHFD DCM vol. 3).
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DETENTION BASIN OUTLET

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

Outflow Hydrograph Workbook Filename:

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 0.18 0.22 0.22 0.40
0:20:00 0.00 0.00 0.48 0.63 0.74 0.47 0.55 0.59 0.95
0:25:00 0.00 0.00 1.01 1.37 1.68 1.02 1.18 1.27 2.12
0:30:00 0.00 0.00 1.32 1.76 2.09 2.23 2.73 3.12 5.45
0:35:00 0.00 0.00 139 1.83 2.17 2.81 3.42 4.15 7.09
0:40:00 0.00 0.00 140 1.82 2.15 3.03 3.69 4.48 7.67
0:45:00 0.00 0.00 135 1.76 2.08 3.01 3.66 4.55 7.80
0:50:00 0.00 0.00 130 1.71 2.00 2.95 3.57 4.42 7.62
0:55:00 0.00 0.00 1.25 1.64 1.93 2.81 3.39 4.24 7.32
1:00:00 0.00 0.00 1.20 1.58 1.86 2.68 3.22 4.07 7.06
1:05:00 0.00 0.00 1.16 1.52 1.80 2.56 3.07 3.92 6.82
1:10:00 0.00 0.00 111 1.48 1.75 2.41 2.89 3.66 6.34
1:15:00 0.00 0.00 1.06 1.43 1.72 2.29 2.74 3.43 5.93
1:20:00 0.00 0.00 1.02 1.37 1.65 2.17 2.58 3.19 5.49
1:25:00 0.00 0.00 0.97 1.31 1.57 2.04 2.43 2.96 5.07
1:30:00 0.00 0.00 0.92 1.25 1.48 1.91 2.26 2.74 4.67
1:35:00 0.00 0.00 0.88 1.19 1.40 1.77 2.10 2.52 4.28
1:40:00 0.00 0.00 0.83 1.11 131 1.64 1.94 2.32 3.91
1:45:00 0.00 0.00 0.79 1.04 1.24 1.52 1.79 2.12 3.56
1:50:00 0.00 0.00 0.76 0.98 1.19 1.41 1.66 1.94 3.26
1:55:00 0.00 0.00 0.72 0.94 1.15 1.33 1.56 1.82 3.03
2:00:00 0.00 0.00 0.68 0.90 1.09 1.27 1.49 171 2.85
2:05:00 0.00 0.00 0.62 0.82 1.00 1.16 1.36 1.57 2.60
2:10:00 0.00 0.00 0.57 0.75 0.91 1.06 1.24 143 2.36
2:15:00 0.00 0.00 0.52 0.68 0.83 0.96 1.13 1.30 2.14
2:20:00 0.00 0.00 0.47 0.61 0.74 0.87 1.02 1.17 1.93
2:25:00 0.00 0.00 0.42 0.55 0.67 0.79 0.92 1.05 1.74
2:30:00 0.00 0.00 0.38 0.49 0.60 0.70 0.82 0.95 1.56
2:35:00 0.00 0.00 0.33 0.44 0.53 0.63 0.73 0.84 1.38
2:40:00 0.00 0.00 0.30 0.39 0.47 0.55 0.64 0.74 1.21
2:45:00 0.00 0.00 0.26 0.34 0.41 0.48 0.56 0.64 1.04
2:50:00 0.00 0.00 0.22 0.29 0.35 0.41 0.48 0.55 0.88
2:55:00 0.00 0.00 0.19 0.24 0.29 0.35 0.40 0.45 0.72
3:00:00 0.00 0.00 0.15 0.20 0.24 0.28 0.32 0.36 0.57
3:05:00 0.00 0.00 0.12 0.16 0.20 0.22 0.25 0.28 0.43
3:10:00 0.00 0.00 0.10 0.14 0.16 0.17 0.19 0.21 0.32
3:15:00 0.00 0.00 0.09 0.11 0.14 0.14 0.16 0.16 0.25
3:20:00 0.00 0.00 0.07 0.10 0.12 0.11 0.13 0.13 0.20
3:25:00 0.00 0.00 0.06 0.08 0.10 0.10 0.11 0.11 0.16
3:30:00 0.00 0.00 0.05 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 0.10
3:40:00 0.00 0.00 0.04 0.05 0.06 0.06 0.06 0.06 0.08
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 0.03 0.04 0.04 0.04 0.04 0.05
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 0.02 0.03
4:05:00 0.00 0.00 0.01 0.02 0.02 0.02 0.02 0.02 0.03
0.00 0.00 0.01 0.01 0.02 0.01 0.02 0.01 0.02
0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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DETENTION BASIN OUTLET STRUCTURE DESIGN

Summary Stage-Area-Volume-Discharge Relationships

MHFD-Detention, Version 4.05 (January 2022)

The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.
The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.

Stage - Storage Stage Area Area Volume Volume DI:;:L
P ] I [acres] 5] [ac-ft] [cfs]

For best results, include the
stages of all grade slope
changes (e.g. ISV and Floor)
from the S-A-V table on
Sheet 'Basin'.

Also include the inverts of all
outlets (e.g. vertical orifice,
overflow grate, and spillway,
where applicable).
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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 [BASIN EA6 - EA10] <=

100m
vm..l evmv ] wacre

PERMANENT-
POOL

Watershed Information

ORIFICES

Selected BMP Type =

Watershed Area =

Watershed Length =

Watershed Length to Centroid =

Watershed Slope =

Watershed Imperviousness =

Percentage Hydrologic Soil Group A =

Percentage Hydrologic Soil Group B =

Percentage Hydrologic Soil Groups C/D =

Target WQCV Drain Time =

Location for 1-hr Rainfall Depths =

After providing required inputs above incl

depths, click 'Run CUHP' to generate runoff hydrographs using

the embedded Colorado Urban Hydro

Water Quality Capture Volume (WQCV) =

Excess Urban Runoff Volume (EURV) =

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

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

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

25-yr Runoff Volume (P1 = 21in.) =

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 (Hyota)) =

Depth of Trickle Channel (Hyc) =

Slope of Trickle Channel (Stc) =

Slopes of Main Basin Sides (Smain) =

Basin Length-to-Width Ratio (R_w) =

Initial Surcharge Area (Aisy) =

Surcharge Volume Length (Lisy) =

Surcharge Volume Width (Wigsy) =

Depth of Basin Floor (Hr.oor) =

Length of Basin Floor (Lroor) =

Width of Basin Floor (Wr o) =

Area of Basin Floor (Ar.oor) =

Volume of Basin Floor (Veoor) =

Depth of Main Basin (Hyaw) =

Length of Main Basin (Lwan) =

Width of Main Basin (Wya) =

Area of Main Basin (Awai) =

Volume of Main Basin (Vyaiw) =

Calculated Total Basin Volume (Vigta) =

Pond_B ULT, Basin

1, —
GRIFIGE. Depth Increment =
Optional -1 | ] Opwonar [ | | ]
Example Zone Configuration (Retention Pond) Stage - Storage Stage Override Length Width Area Override Area Volume Volume
| Description (ft) Stage (ft) (ft) (ft) (ft?) Area (ft?) (acre) (ft*) (ac-ft)
6983.5| Top of Micropool - 0.00 - - - 10 0.000

EDB 6984 - 0.50 - - - 211 0.005 55 0.001

9.32 acres 6985 - 1.50 - - - 4,539 0.104 2,430 0.056

1,750 ft 6986 - 2.50 - - - 7,443 0.171 8,421 0.193

500 ft 6987 - 3.50 - - - 9,104 0.209 16,695 0.383

0.009 ft/ft 6988 - 4.50 - - - 10,914 0.251 26,704 0.613

68.00% |percent 6989 - 5.50 - - - 12,910 0.296 38,616 0.886

100.0%  |percent 6990 - 6.50 - - - 15,069 0.346 52,605 1.208

0.0% percent 6991 - 7.50 - - - 17,408 0.400 68,844 1.580

0.0% percent 6991.5 - 8.00 - - - 18,407 0.423 77,797 1.786
40.0 hours - - - -
User Input - - - -
luding 1-hour rainfall - - - -
graph Procedure. Optional User Overrides - — — —
0.207 acre-feet acre-feet - - - .
0.796 acre-feet acre-feet - - - .
0.584 acre-feet 1.19 inches - - - .
0.764 acre-feet 1.50 inches - - - .
0.909 acre-feet 73 inches - - - .
1.093 acre-feet 2.00 inches - - - .
1.274 acre-feet 2.25 inches - - - .
1.491 acre-feet 2.52 inches - - - .
2.398 acre-feet 3.68 inches - - - -
0.519 acre-feet - - - -
0.678 acre-feet - - - -
0.815 acre-feet - - - -
0.978 acre-feet - - - -
1.076 acre-feet - - - -
1.175 acre-feet - - - -
0.207 acre-feet - - - -
0.590 acre-feet - - - -
0.378 acre-feet - - - -
1.175 acre-feet - - - -
user ft> - - — —
user ft - - - -
user ft - - - -
user ft - - - -
user ft/ft - - - -
user H:v - - - —
user - - — -
user ft? - - - -
user ft - - - -
user ft - - - -
user ft - - - -
user ft - - - -
user ft - - - -
user ft? - - - -
user ft> - - - -
user ft - - - -
user ft - - - -
user ft - - - -
user ft? - - - -
user ft> - - - -
user acre-feet - - - -
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DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.05 (January 2022)
Project: Eastonville Road
Basin ID: EDB B: Ultimate Conditions [BASIN EA6 - EA10]

( Zo;igusz i Estimated Estimated
mml §© S i Stage (ft) Volume (ac-ft) Outlet Type
evnv | waot I ~ Zone 1 (WQCV) 2.58 0.207 Orifice Plate
100-YEAR Zone 2 (EURV) 5.19 0.590 Circular Orifice
ZONE 1 AND 2 ORIFICE
pERMANENT ORIFICES ) ) i Zone 3 (100-year) 6.41 0.378 Weir&Pipe (Restrict)
Example Zone Configuration (Retention Pond) Total (all zones) 1175
User Input: Orifice at Underdrain Outlet ically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain
Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface) Underdrain Orifice Area = 2
Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centroid = feet
User Input: Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate
Centroid of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 5.451E-03
Depth at top of Zone using Orifice Plate = 2.58 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = N/A inches Elliptical Slot Centroid = N/A feet
Orifice Plate: Orifice Area per Row = 0.79 sq. inches (diameter = 1 inch) Elliptical Slot Area = N/A ft2
User Input: Stage and Total Area of Each Orifice Row (numbered from lowest to highest)
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) Calculated Parameters for Vertical Orifice
Zone 2 Circular Not Selected Zone 2 Circular Not Selected
Invert of Vertical Orifice = 2.60 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 0.02 N/A 2
Depth at top of Zone using Vertical Orifice = 5.18 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = 0.08 N/A feet
Vertical Orifice Diameter = 2.00 N/A inches
User Input: Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe) Calculated Parameters for Overflow Weir
Zone 3 Weir Not Selected Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 5.20 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H; = 5.20 N/A feet
Overflow Weir Front Edge Length = 3.00 N/A feet Overflow Weir Slope Length = 3.00 N/A feet
Overflow Weir Grate Slope = 0.00 N/A H:v Grate Open Area / 100-yr Orifice Area = 25.92 N/A
Horiz. Length of Weir Sides = 3.00 N/A feet Overflow Grate Open Area w/o Debris = 6.26 N/A 2
Overflow Grate Type =| Type C Grate N/A Overflow Grate Open Area w/ Debris = 3.13 N/A ft?
Debris Clogging % = 50% N/A %
User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Zone 3 Restrictor | Not Selected Zone 3 Restrictor | Not Selected
Depth to Invert of Outlet Pipe = 0.25 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 0.24 N/A ft?
Outlet Pipe Diameter = 18.00 N/A inches Outlet Orifice Centroid = 0.17 N/A feet
Restrictor Plate Height Above Pipe Invert = 3.50 inches Half-Central Angle of Restrictor Plate on Pipe = 0.91 N/A radians
User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 6.50 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.50 feet
Spillway Crest Length = 15.50 feet Stage at Top of Freeboard = 8.00 feet
Spillway End Slopes = 4.00 H:v Basin Area at Top of Freeboard = 0.42 acres
Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 1.79 acre-ft
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 = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.68
CUHP Runoff Volume (acre-ft) = 0.207 0.796 0.584 0.764 0.909 1.093 1.274 1.491 2.398
Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.584 0.764 0.909 1.093 1.274 1.491 2.398
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.0 0.1 0.1 1.0 2.1 3.4 9.2
OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.00 0.01 0.01 0.11 0.22 0.37 0.99
Peak Inflow Q (cfs) = N/A N/A 6.8 8.8 10.4 13.2 15.6 18.6 30.0
Peak Outflow Q (cfs) = 0.1 0.3 0.3 0.3 0.9 2.7 2.8 3.0 17.7
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 3.9 8.3 2.7 1.4 0.9 1.9
Structure Controlling Flow = Plate Vertical Orifice 1 | Vertical Orifice 1 | Vertical Orifice 1 | Overflow Weir 1 Outlet Plate 1 Outlet Plate 1 Outlet Plate 1 Spillway
Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A 0.1 0.4 0.4 0.4 0.4
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A
Time to Drain 97% of Inflow Volume (hours) = 38 63 57 63 65 64 63 62 56
Time to Drain 99% of Inflow Volume (hours) = 41 69 62 68 71 71 70 70 68
Maximum Ponding Depth (ft) = 2.58 5.19 4.19 4.87 5.30 5.51 5.86 6.40 6.94
Area at Maximum Ponding Depth (acres) = 0.17 0.28 0.24 0.27 0.29 0.30 0.31 0.34 0.37
Maximum Volume Stored (acre-ft) = 0.207 0.797 0.537 0.709 0.825 0.886 0.996 1.170 1.361
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Pond_B ULT, Outlet Structure

DETENTION BASIN OUTLET

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

Outflow Hydrograph Workbook Filename:

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 0.49
0:15:00 0.00 0.00 0.73 1.19 148 0.99 1.25 1.21 2.24
0:20:00 0.00 0.00 2.67 3.51 4.13 2.61 3.06 3.26 5.16
0:25:00 0.00 0.00 5.54 7.33 8.80 5.49 6.30 6.76 10.85
0:30:00 0.00 0.00 6.78 8.83 10.36 11.19 13.26 14.89 24.41
0:35:00 0.00 0.00 6.65 8.53 9.94 13.21 15.62 18.53 29.96
0:40:00 0.00 0.00 6.24 7.89 9.17 13.24 15.64 18.61 30.03
0:45:00 0.00 0.00 5.65 7.23 8.43 12.31 14.52 17.67 28.57
0:50:00 0.00 0.00 5.15 6.68 7.73 11.47 13.48 1635 26.52
0:55:00 0.00 0.00 4.73 6.14 7.13 10.39 12.17 14.94 24.26
1:00:00 0.00 0.00 4.33 5.60 6.55 9.42 11.00 13.74 22.36
1:05:00 0.00 0.00 3.97 5.12 6.02 8.56 9.97 12.68 20.67
1:10:00 0.00 0.00 3.55 472 5.59 7.61 8.84 11.08 17.99
1:15:00 0.00 0.00 3.24 4.40 5.33 6.80 7.88 9.67 15.64
1:20:00 0.00 0.00 3.01 4.09 5.01 6.12 7.08 8.45 13.60
1:25:00 0.00 0.00 2.80 3.81 4.59 5.56 6.41 7.44 11.91
1:30:00 0.00 0.00 2.60 3.55 4.20 4.98 5.73 6.57 10.46
1:35:00 0.00 0.00 2.41 3.29 3.82 4.44 5.10 5.79 9.14
1:40:00 0.00 0.00 2.22 2.93 3.47 3.94 4.52 5.05 7.92
1:45:00 0.00 0.00 2.03 2.58 3.13 3.47 3.96 4.36 6.78
1:50:00 0.00 0.00 1.86 2.27 2.83 3.03 3.45 3.73 5.75
1:55:00 0.00 0.00 1.61 2.03 2.57 2.65 3.00 3.18 4.85
2:00:00 0.00 0.00 143 1.86 2.34 2.36 2.66 2.75 4.16
2:05:00 0.00 0.00 1.17 1.54 1.94 1.90 2.14 2.18 3.29
2:10:00 0.00 0.00 0.95 1.25 1.58 1.52 1.70 1.72 2.58
2:15:00 0.00 0.00 0.77 1.01 1.28 1.21 1.36 135 2.01
2:20:00 0.00 0.00 0.63 0.82 1.04 0.97 1.09 1.06 1.57
2:25:00 0.00 0.00 0.50 0.66 0.83 0.77 0.87 0.83 1.22
2:30:00 0.00 0.00 0.40 0.52 0.66 0.61 0.69 0.64 0.94
2:35:00 0.00 0.00 0.32 0.41 0.52 0.48 0.53 0.50 0.72
2:40:00 0.00 0.00 0.25 0.32 0.40 0.37 0.41 0.39 0.56
2:45:00 0.00 0.00 0.20 0.25 0.31 0.29 0.32 0.30 0.44
2:50:00 0.00 0.00 0.15 0.19 0.24 0.23 0.25 0.24 0.35
2:55:00 0.00 0.00 0.12 0.14 0.19 0.17 0.19 0.19 0.27
3:00:00 0.00 0.00 0.08 0.10 0.14 0.13 0.14 0.14 0.20
3:05:00 0.00 0.00 0.06 0.07 0.10 0.09 0.10 0.10 0.14
3:10:00 0.00 0.00 0.03 0.05 0.06 0.06 0.07 0.06 0.09
3:15:00 0.00 0.00 0.02 0.03 0.03 0.04 0.04 0.04 0.05
3:20:00 0.00 0.00 0.01 0.01 0.02 0.02 0.02 0.02 0.02
3:25:00 0.00 0.00 0.00 0.00 0.00 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
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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DETENTION BASIN OUTLET STRUCTURE DESIGN

Summary Stage-Area-Volume-Discharge Relationships

MHFD-Detention, Version 4.05 (January 2022)

The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.
The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.

Stage - Storage Stage Area Area Volume Volume DI:;:L
P ] I [acres] 5] [ac-ft] [cfs]

For best results, include the
stages of all grade slope
changes (e.g. ISV and Floor)
from the S-A-V table on
Sheet 'Basin'.

Also include the inverts of all
outlets (e.g. vertical orifice,
overflow grate, and spillway,
where applicable).
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Revise to SFB D for consistency.

Design Prgcedure Form: Sand Filter (SF)

UD-BMP (Version 3.07, March 2018)

Designer: SPC

Company: HR Green

Date: March 13, 2024

Project: Eastonville Road - Segment 1 Improvements Pond D
Location: El Paso County, CO

Sheet 1 of 2

1. Basin Storage Volume

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

=

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

C

-

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

D

N4

Contributing Watershed Area (including sand filter area)

E) Water Quality Capture Volume (WQCV) Design Volume
Vwocy = WQCV /12 * Area

F

-

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

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

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

la= 52.0 %

i= 0.520

WQCV = 0.17 watershed inches

Area=| 91,476 sq ft
Vwocv :__1,292 cu ft

Vwoovorses = Jeutt
Vwoovusen <[ Toutt

N

. 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.

C) Minimum Filter Area (Flat Surface Area)
D) Actual Filter Area

E) Volume Provided

Dwocv=[__10 _]ft
z=[_400 [/t

Avin = 595 |sqft
Ancua =[ 969 |sqft
vo=[ 12536 Jcuft

3. Filter Material

Choose One
(®) 18" CDOT Class B or C Filter Material

() 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

ii) Volume to Drain in 12 Hours

iii) Orifice Diameter, 3/8" Minimum

Choose One
[OMN

O No

y= 2.1 G

Vol;, = 1,292 cuft
Do = 13/16 in

does not match CDs

Pond C - Sand Filter Design - UD-BMP_v3.07, SF
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Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Revise to SFB D for consistency. 

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
does not match CDs


Design Procedure Form: Sand Filter (SF)

Sheet 2 of 2
Designer:  SPC Revise to SFB D for consistency.
Company: HR Green
Date: March 13, 2024
Project: Eastonville Road - Segment 1 Improvements Pond D
Location: El Paso County, CO
5. Impermeable Geomembrane Liner and Geotextile Separator Fabric Choose One
OYEs @ NO
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, 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 C - Sand Filter Design - UD-BMP_v3.07, SF 3/13/2024, 10:19 AM


Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Revise to SFB D for consistency. 


TENTION BASIN STAGE-STORAGE TABLE BUILDER

Project: Eastonville Road

MHFD-Detention, Version 4.05 (January 2022)

Basin ID: SFB D

[ ne

zoNE3
( ZONE 2

100-YR
VOLUME| EuRv | wacy
-

1, =
ZONE 1 AND 2: oRCE Depth Increment = ft
PERMANENT- ORIFICES Optional Optional
RODE Example Zone Configuration (Retention Pond) Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (ft) (ft) (%) Area (ft”) | (acre) (%) (ac-ft)
Watershed Information 6970.5| Media Surface - 0.00 - - - 969 0.022
Selected BMP Type = SF Note: L / W Ratio > 8 6971 - 0.50 - - - 1,302 0.030 568 0.013
Watershed Area = 2.10 acres L / W Ratio = 9.95 - 1.50 - - - 2,033 0.047 2,235 0.051
Watershed Length = 954 ft - 2.50 - - - 2,893 0.066 4,698 0.108
Watershed Length to Centroid = 605 ft - 3.50 - - - 3,885 0.089 8,087 0.186
Watershed Slope = 0.016 ft/ft 6,975.00 - 4.50 - - - 5,013 0.115 12,536 0.288
Watershed Imperviousness = 52.00% |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 Tim 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.

Optional User Overrides -

Water Quality Capture Volume (WQCV) = 0.030 acre-feet acre-feet - - - -
Excess Urban Runoff Volume (EURV) = 0.117 acre-feet acre-feet - - - -
2-yr Runoff Volume (P1 = 1.19in.) = 0.110 acre-feet 1.19 inches - - - -
5-yr Runoff Volume (P1 = 1.5in.) = 0.157 acre-feet 1.50 inches - - - -
10-yr Runoff Volume (P1 = 1.75in.) = 0.197 acre-feet 1.75 inches - . - -
25-yr Runoff Volume (P1 = 2in.) = 0.251 acre-feet 2.00 inches - - - -
50-yr Runoff Volume (P1 = 2.25in.) = 0.294 acre-feet 2.25 inches - - - -
100-yr Runoff Volume (P1 = 2.52 in. 0.350 acre-feet 2.52 inches - - - -
500-yr Runoff Volume (P1 = 3.68 in.) = 0.562 acre-feet 3.68 inches - - - -
Approximate 2-yr Detention Volume = 0.089 acre-feet - - - -
Approximate 5-yr Detention Volume = 0.121 acre-feet - - - -
Approximate 10-yr Detention Volume = 0.160 acre-feet - - - -
Approximate 25-yr Detention Volume 0.174 acre-feet - - - -
Approximate 50-yr Detention Volume = 0.182 acre-feet - - - -
Approximate 100-yr Detention Volume = 0.202 acre-feet - - - -
Define Zones and Basin Geometry - - - -
Zone 1 Volume (WQCV) = 0.030 acre-feet - - - -

Zone 2 Volume (EURV - Zone 1) = 0.087 acre-feet - - - -

Zone 3 Volume (100-year - Zones 1 & 2) = 0.085 acre-feet - - - -
Total Detention Basin Volume = 0.202 acre-feet - - - -

Initial Surcharge Volume (ISV) = N/A ft? - - - -

Initial Surcharge Depth (ISD) = N/A ft - - - -

Total Available Detention Depth (Heoa)) = user ft - - - -
Depth of Trickle Channel (Hrc) = N/A ft - - - -

Slope of Trickle Channel (Stc) = N/A ft/ft - - - -

Slopes of Main Basin Sides (Smain) = user H:vV - - - -
Basin Length-to-Width Ratio (R;w) = user - - - -
Initial Surcharge Area (Arsy) = user ft? - - . .
Surcharge Volume Length (Lisy) = user ft - - - -
Surcharge Volume Width (Wysy) = user ft - - - -
Depth of Basin Floor (Heoor) = user ft - - - -

Length of Basin Floor (Lgoor) = user ft - - - -

Width of Basin Floor (Wgoor) = user ft - - - -

Area of Basin Floor (Agoor) = user ft? - - - -

Volume of Basin Floor (Ve oor) = user ft3 - - - -

Depth of Main Basin (Hua) = user ft - - - -

Length of Main Basin (Lya) = user ft - - - -

Width of Main Basin (Wyan) = user ft - - - -

Area of Main Basin (Auan) = user ft? - - . .

Volume of Main Basin (Vma) = user ft3 - - - -
Calculated Total Basin Volume (Vigta) = user acre-feet - - - -

Pond_C, Basin
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ETENTION BASIN STAGE-STORAGE TABLE BUILDER

MHFD-Detention, Version 4.05 (January 2022)
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= value does not match what is
shown in the CDs.

= value does match CDs.

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.05 (January 2022)
Project: Eastonville Road

Basin ID: SFB D

Estimated Estimated
mm{ L‘ S A Stage (ft) Volume (ac-ft) Outlet Type
e vt ~_  Zone 1 (WQV) 099 0030 [Fitration Meda
il Zone 2 (EURV) 2.64 0.087 Circular Orifice
e . ORIFICES ) . . Zone 3 (100-year) 3.68 0.085 Weir&Pipe (Restrict)
xample Zone Configuration (Retention Pond) Total (all zones) 0.202
User Input: Orifice at Underdrain Outlet ically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain
Underdrain Orifice Invert Depth = 2.08 ft (distance below the filtration media surface) Underdrain Orifice Area = 0.0 i
Underdrain Orifice Diameter = 0.83 inches Underdrain Orifice Centroid = 0.03 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) Calculated Parameters for Plate
Centroid of Lowest Orifice = N/A ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = N/A i
Depth at top of Zone using Orifice Plate = N/A ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = N/A inches Elliptical Slot Centroid = N/A feet
Orifice Plate: Orifice Area per Row = N/A sq. inches Elliptical Slot Area = N/A i
User Input: Stage and Total Area of Each Orifice Row (numbered from lowest to highest)
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 = 1.25 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 0.00 N/A i
Depth at top of Zone using Vertical Orifice = 2.64 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) Calculated Parameters for Overflow Weir
Zone 3 Weir Not Selected Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 2.65 N/A ft (relative to basin bottom at Stage = 0 ft)  Height of Grate Upper Edge, H; = 2.65 N/A feet
Overflow Weir Front Edge Length = 3.00 N/A feet Overflow Weir Slope Length = 3.00 N/A feet
Overflow Weir Grate Slope = 0.00 N/A H:v Grate Open Area / 100-yr Orifice Area = 48.50 N/A
Horiz. Length of Weir Sides = 3.00 N/A feet Overflow Grate Open Area w/o Debris = 6.26 N/A ft?
Overflow Grate Type =| Type C Grate N/A Overflow Grate Open Area w/ Debris = 3.13 N/A ft?
Debris Clogging % = 50% N/A %
User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Zone 3 Restrictor |  Not Selected Zone 3 Restrictor | Not Selected
Depth to Invert of Outlet Pipe = 2.08 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 0.13 N/A ft?
Outlet Pipe Diameter = 18.00 N/A inches Outlet Orifice Centroid = 0.11 N/A feet
Restrictor Plate Height Above Pipe Invert = 2.27 inches Half-Central Angle of Restrictor Plate on Pipe = 0.73 N/A radians
User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 3.40 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.10 feet
Spillway Crest Length = 30.00 feet Stage at Top of Freeboard = 4.50 feet
Spillway End Slopes = 4.00 H:v Basin Area at Top of Freeboard = 0.12 acres
Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 0.29 acre-ft
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 = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.68
CUHP Runoff Volume (acre-ft) = 0.030 0.117 0.110 0.157 0.197 0.251 0.294 0.350 0.562
Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.110 0.157 0.197 0.251 0.294 0.350 0.562
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.1 0.3 0.4 0.8 1.0 1.4 2.5
OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.05 0.14 0.21 0.40 0.50 0.66 1.18
Peak Inflow Q (cfs) = N/A N/A 0.9 1.3 1.6 2.2 2.6 3.1 5.0
Peak Outflow Q (cfs) = 0.0 0.0 0.0 0.4 0.8 1.4 1.4 1.4 4.6
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 1.6 1.9 1.6 1.3 1.0 1.8
Structure Controlling Flow =|| Filtration Media | Vertical Orifice 1 | Vertical Orifice 1 | Overflow Weir 1 | Overflow Weir 1 Outlet Plate 1 Outlet Plate 1 Outlet Plate 1 Spillway
Max Velocity through Grate 1 (fps) = N/A N/A N/A 0.1 0.1 0.2 0.2 0.2 0.2
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A
Time to Drain 97% of Inflow Volume (hours) = 12 38 37 42 42 41 40 40 37
Time to Drain 99% of Inflow Volume (hours) = 12 40 38 43 43 43 43 43 42
Maximum Ponding Depth (ft) =|| 4, 1.00 2.64 2.38 2.73 2.77 2.84 3.03 3.39 3.51
Area at Maximum Ponding Depth (acres) = 0.04 0.07 0.06 0.07 0.07 0.07 0.08 0.09 0.09
Maximum Volume Stored (acre-ft) = 0.030 0.117 0.099 0.123 0.126 0.132 0.146 0.175 0.186
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DETENTION BASIN OUTLET STRUCTURE DESIGN

Outflow Hydrograph Workbook Filename:

Inflow Hydrographs
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 0.05
0:15:00 0.00 0.00 0.07 0.12 0.14 0.10 0.12 0.12 0.22
0:20:00 0.00 0.00 0.26 0.34 0.42 0.26 0.30 0.32 0.56
0:25:00 0.00 0.00 0.62 0.91 1.17 0.61 0.73 0.80 1.54
0:30:00 0.00 0.00 0.87 1.25 1.54 1.61 1.92 2.16 3.55
0:35:00 0.00 0.00 0.92 1.32 1.61 2.04 2.40 2.83 4.55
0:40:00 0.00 0.00 0.93 1.30 1.60 2.23 2.62 3.08 4.90
0:45:00 0.00 0.00 0.88 1.24 1.54 2.23 2.61 3.14 4.98
0:50:00 0.00 0.00 0.83 1.19 1.47 2.19 2.57 3.08 4.89
0:55:00 0.00 0.00 0.79 1.13 1.40 2.08 2.45 2.98 4.73
1:00:00 0.00 0.00 0.76 1.08 1.34 1.98 2.33 2.88 4.58
1:05:00 0.00 0.00 0.72 1.03 1.29 1.88 221 2.79 4.43
1:10:00 0.00 0.00 0.68 0.99 1.25 1.76 2.07 2.59 4.14
1:15:00 0.00 0.00 0.65 0.94 1.21 1.66 1.96 2.42 3.88
1:20:00 0.00 0.00 0.61 0.89 1.15 1.55 1.82 2.22 3.57
1:25:00 0.00 0.00 0.58 0.84 1.07 1.44 1.69 2.04 3.27
1:30:00 0.00 0.00 0.54 0.79 1.00 1.32 1.56 1.86 2.98
1:35:00 0.00 0.00 0.51 0.73 0.92 1.21 1.42 1.69 2.71
1:40:00 0.00 0.00 0.48 0.68 0.85 1.10 1.29 1.53 2.45
1:45:00 0.00 0.00 0.45 0.63 0.80 1.00 1.18 1.39 2.22
1:50:00 0.00 0.00 0.43 0.59 0.76 0.93 1.09 1.27 2.05
1:55:00 0.00 0.00 0.41 0.56 0.73 0.87 1.02 1.18 1.90
2:00:00 0.00 0.00 0.38 0.53 0.68 0.82 0.96 1.10 1.78
2:05:00 0.00 0.00 0.35 0.49 0.62 0.75 0.87 1.00 1.61
2:10:00 0.00 0.00 0.32 0.44 0.56 0.68 0.79 0.91 1.46
2:15:00 0.00 0.00 0.28 0.39 0.50 0.61 0.71 0.82 131
2:20:00 0.00 0.00 0.25 0.35 0.45 0.55 0.64 0.73 1.17
2:25:00 0.00 0.00 0.23 0.31 0.40 0.49 0.57 0.65 1.04
2:30:00 0.00 0.00 0.20 0.28 0.35 0.43 0.50 0.58 0.92
2:35:00 0.00 0.00 0.18 0.24 0.31 0.38 0.44 0.51 0.80
2:40:00 0.00 0.00 0.15 0.21 0.26 0.33 0.38 0.43 0.69
2:45:00 0.00 0.00 0.13 0.17 0.22 0.27 0.32 0.37 0.58
2:50:00 0.00 0.00 0.10 0.14 0.18 0.23 0.26 0.30 0.47
2:55:00 0.00 0.00 0.08 0.11 0.15 0.18 0.21 0.23 0.36
3:00:00 0.00 0.00 0.07 0.09 0.12 0.14 0.16 0.18 0.27
3:05:00 0.00 0.00 0.05 0.07 0.10 0.10 0.12 0.13 0.21
3:10:00 0.00 0.00 0.05 0.06 0.08 0.08 0.09 0.10 0.16
3:15:00 0.00 0.00 0.04 0.05 0.07 0.07 0.08 0.08 0.13
3:20:00 0.00 0.00 0.03 0.04 0.06 0.05 0.06 0.06 0.10
3:25:00 0.00 0.00 0.03 0.04 0.05 0.04 0.05 0.05 0.08
3:30:00 0.00 0.00 0.02 0.03 0.04 0.04 0.04 0.04 0.06
3:35:00 0.00 0.00 0.02 0.03 0.03 0.03 0.03 0.03 0.05
3:40:00 0.00 0.00 0.02 0.02 0.03 0.02 0.03 0.02 0.04
3:45:00 0.00 0.00 0.01 0.02 0.02 0.02 0.02 0.02 0.03
3:50:00 0.00 0.00 0.01 0.01 0.02 0.02 0.02 0.02 0.03
3:55:00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.02
4:00:00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.02
0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01
0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.01
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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DETENTION BASIN OUTLET STRUCTURE DESIGN

Summary Stage-Area-Volume-Discharge Relationships

MHFD-Detention, Version 4.05 (January 2022)

The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.
The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.

Stage - Storage Stage Area Area Volume Volume OI:;:L'
Description 1] 2 [acres] 3] [ac-ft] [cfs]

For best results, include the
stages of all grade slope
changes (e.g. ISV and Floor)
from the S-A-V table on
Sheet 'Basin'.

Also include the inverts of all
outlets (e.g. vertical orifice,
overflow grate, and spillway,
where applicable).
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CDurham
Callout
Label FEMA floodplain


BULLARD, ABBY, 3/18/2024 4:37 PM

e_Swale

Eastonville; xv-util_662; xv-dsgn_662; xv-row-662; xc-dsgn-662.08_Eastonville_Seg_1; xgt-1-dh01_FDR_seg1; Roadsid

w_662.08

_map_legend; xc-ro

HR GREEN Xrefs: drain_ma

SEE SHEET 2
N EX 50.00' MVEA ESMT
REC NO 210034079-210046560
/ /
/ v/ A
RS B e e e - 7
} — 77 )7
4] .l X
/ V
L, %/
/ I
Vyava
o/
Oy
Please label
9.
/;x/ -~/ v . s, L /7
/,
7 / / \— _________
/
EX 25.00' WATER
EX 20.00' MVEA ESMT AGREEMENT ESMT
REC. NO. N/A
2.5
DP3 SWALE EX 20.00' NUSTAR
(SWALE 2) GAS ESMT
Unresolved comment from Review 1:
All areas of disturbance must be
accounted for via WQ'treatment or an
applicable WQ exclusion. A table
would help organize and summarize
how all disturbances are.accounted
for. Two example tables:have been
provided. DP3 SWALE
(SWALE 2)

Review 2 update: in the‘report text
above you just added in that these
grass swales will get WQ via
infiltration. This statement has to be
supported with calcs:

5'CDOT Type-R /

EX 60.00' ROW /J'//

74 v
l v / w
C

5' CDOT Type-R
/4 / s
7 a 7/
18" RCP (PUBLIC % gg;MAINT. & ACCESS ROAD
/ A Jyrie R (pusLIC)

30" CDOT FES (PUBLIC) A
30" RCP (PUBLIC) Y

48.00'
PVMT \WIDTH

proEosed flow

DP1 SWALE
(SWALE 1)

Provide calculation
for type 13 inlet

|
% \\ 2 /// /

PR 20.00'
MVEA ESMT

Show and label existing
36"CMP and whether it

O, 5' per FDR. Please revise Y/ 7/ 4
7,2 P & Y/ /1%,
& M[/ 3' CDOT Type-13 (PUBLIC)
/?Q)/ /Vs / / 4
o) XN FH+L18" RCP (PUBLIC
4) /?/& / ” ( )

Diw- = 0' CDOT Type-R

18" RCP (PUBLIC)
18" CDOT FES (PUBLIC)

Provide analysis check of
existing channel to show if 7
any additional stabilization
is needed and it's an

4 adequate size to convey

| /4 ]
O /

5' Cylindrical Structure Slab Top Rectangular Frame (PUBLIC)

N\

/ % I, Wi
7 '//

/\ 7 // ‘
740N\ /v,

SFB A
SAND FILTER BASIN

REMOVIS.& REPLACE
EX. 24" CMP CULVER
30" CDOT FES (PUBLIC)

Pipe and riprap needs to
be within an easement

Provide calculations for all
riprap outlet protection
(size, length, width)

remains or removed &———— (replaced at DPl?)

Provide flow arrows to indicate
combined flows at DP2 and
downstream flow direction. Add

Indicate if all inlets are
public or private and sump

/ [
X 30.00' AQUILLA GAS ESMT | HEGIN SEGMENT 1

or at-grade REC NO: 207110495 INPROVEMENTS Pipe and riprap needs to
be within an easement
y SFB D
y FULL SPECTRUM

SAND FILTER BASIN

coordinate with
PPRTA Pond E

another/design point for
combined flows if needed (DP2,
EA13, pond outflows);

EX WETLAND

+ + o+

0 — 100

[ S o S T i T S TR i T
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BAR IS ONE INCH ON

DRAWN BY: OFFICIAL DRAWINGS.

JOB DATE: 3/18/2024

REVISION DESCRIPTION

‘ 4.5 2.00' 4.5 |

1.5'=
4" TOPSOIL COVER

\\ COMPACTED SUBGRADE

DRAINAGE SWALE 1 (DP1)
SCALE: NTS

If6.75'——<2.00'

6.75' |

4" TOPSOIL COVER

\\ COMPACTED SUBGRADE

DRAINAGE SWALE 2 (DP3)
SCALE: NTS

|78.25'—><2.00'

8.25' |

4" TOPSOIL COVER

\\ COMPACTED SUBGRADE

DRAINAGE SWALE 3 (bP7)
SCALE: NTS

HR GREEN - COLORADO SPRINGS

EASTONVILLE ROAD

APPROVED: CM JOB NUMBER: 201662.08 O I

1975 RESEARCH PKWY SUITE 230

IF NOT ONE INCH,

COLORADO SPRINGS CO 80920 D.R. HORTON

CAD DATE: _3/18/2024

ADJUST SCALE ACCORDINGLY.

PHONE: 719.300.4140

CAD FILE: J:\2020\201662\CAD\Dwgs\C\Eastonville_Road_662.08\Drainage\201662.08 FDR_map_Seg1

HRGreen rax: 713.965.0044 EL PASO COUNTY, CO

LEGEND:

PROPOSED MAJOR CONTOUR

—5250 —

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

WETLANDSUMMARY RUNOFF TABLE (+i+-+:
BASIN AREA (a0) % IMPERVIOUS | (Cf;)w@woo (cfs)
EA1 0.61 86 2.2 4.1
EA2 1.23 44 2.2 5.3
EA3 0.53 87 21 3.4
EA4 0.90 52 20 3.4
EAS 0.29 4 0.2 0.3
EAG 1.1 88 3.0 5.1
EA7 1.91 55 3.3 5.6
EA8 0.86 50 0.5 0.8
EA9 0.92 35 0.4 0.6
EA10 0.37 23 0.2 0.3
EA11 0.15 0 0.1 0.1
EA12 0.26 10 0.2 0.8
EA13 0.21 0 0.1 0.5
EA8 & EA9 5.07 78 10.2 17.2
*Per
Segment 2
FDR
0s1 1.63 2 0.5 3.6
0S2 12.33 2 3.7 245
0S3 25.36 2 7.9 53.3
DESIGN POINT SUMMARY TABLE
Revise to SFB D for consistency. SESIGN CONTRIBUTING SQ5 (cfs) SQ100 (cfs)
POINT BASINS
1 0Ss1 0.5 3.6
2 OS1, Pond D Release 0.9 5.0
3 0S2 3.7 24.5
. 052, POND A 20 257
7 0S3 7.9 53.3
8 O e 8.3 54.3
9 EA1 22 4.1
10 DP9, EA2 4.2 9.0
11 DP10, EA12 4.3 9.5
12 EA13 0.1 0.5
13 EA3 21 3.4
14 DP13, EA4 3.9 6.5
15 DP14, EA5 4.0 6.7
16 EAG6 3.0 5.1
17 DP16, EA7 6.3 10.5
18 DP17 6.3 10.5
19 DP18,EA8 6.6 11.1
18U DP17, EA8 & EA9 15.6 26.2
*PER SEGMENT 2
FDR
19U DP18, EA8 15.9 26.6
20 EA9 04 0.6
21 EA10 0.2 0.3
22 EA11 0.1 0.1

DR HORTON
Almericas Euitator

EASTONVILLE ROAD - SEGMENT 1
PROPOSED CONDITIONS DRAINAGE MAP



Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Revise to SFB D for consistency. 

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Unresolved comment from Review 1: 
All areas of disturbance must be accounted for via WQ treatment or an applicable WQ exclusion. A table would help organize and summarize how all disturbances are accounted for. Two example tables have been provided.

Review 2 update: in the report text above you just added in that these grass swales will get WQ via infiltration. This statement has to be supported with calcs. 

CDurham
Callout
Show and label existing 36"CMP and whether it remains or removed

CDurham
Callout
Pipe and riprap needs to be within an easement

CDurham
Callout
Pipe and riprap needs to be within an easement

CDurham
Callout
5' per FDR. Please revise 

CDurham
Callout
Indicate if all inlets are public or private and sump or at-grade

CDurham
Callout
Provide calculation for type 13 inlet

CDurham
Callout
Provide calculations for all riprap outlet protection (size, length, width)

CDurham
Callout
Please label

CDurham
Text Box
(DP1)

CDurham
Text Box
(DP3)

CDurham
Text Box
(DP7)

CDurham
Callout
Provide analysis check of existing channel to show if any additional stabilization is needed and it's an adequate size to convey proposed flow

Jeff Rice - EPC Engineering Review
Callout
coordinate with PPRTA Pond E

Jeff Rice - EPC Engineering Review
Callout
(replaced at DP1?)

Jeff Rice - EPC Engineering Review
Callout
Provide flow arrows to indicate combined flows at DP2 and downstream flow direction. Add another design point for combined flows if needed (DP2, EA13, pond outflows).

Jeff Rice - EPC Engineering Review
Arrow

Jeff Rice - EPC Engineering Review
Arrow

Jeff Rice - EPC Engineering Review
Arrow

Jeff Rice - EPC Engineering Review
Arrow


—5250 ——

PROPOSED MAJOR CONTOUR
PROPOSED MINOR CONTOUR
EXISTING MAJOR CONTOUR
EXISTING MINOR CONTOUR
PROPOSED STORM SEWER
PROPOSED DRAINAGE SWALE
PROPERTY LINE

LEGEND:
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PROPOSED DRAINAGE BASIN

PROPOSED FLOW DIRECTION
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Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
PDF pg 11 above states that the channel is going to be 40" wide. Revise to remove discrepancy. 

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Revise to SFB D for consistency. 
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