CORE

ENGINEERING GROUP Date: September 28, 2017

Project Number: 100.028
15004 1* Avenue S.

Burnsville, MN 553006
Telephone: (719) 570-1100
E-mail: tich@cegl.com

MEMORANDUM
To: El Paso County DSD From: Richard Schindler
Re: Drainage Memo for Pioneer Landing at Lorson Ranch Filing No. 3

The following drainage memorandum is to provide updated drainage/bridge fees for the proposed plat
for Pioneer Landing at Lorson Ranch Filing No. 3. The approved drainage report (attached) for Pioneer
Landing Filing No. 2 included all the hydrologic, hydraulic, and construction documents necessary for
Filing No. 3. All the streets, storm sewer, detention, and water quality necessary for Filing No. 3 was
included in the previous drainage report and has been constructed.

Pioneer Landing at Lorson Ranch Filing No. 3 contains 1.836 acres. The 1.836 acres will be assessed
Drainage, Bridge and Surety fees. This project has an impervious percentage of 53% which is
consistent with the Pioneer Landing 2 drainage repor

ad Drainage Surety fees @re $7,000 per
impervious acre. The fees arg-dug*atplat recordationpand_gke calculated as follows:

Table 1: Drainage/Bridge/Surety Fees

Type of Land | Total Area IMDerviousness Drainage Bridge Surety Fee
Use (ac) i N@WWW\X‘W
Residential 1.836 53% / % $15,296 $715 $6,811 5
Toal / |Q s15006 | $715 | sesn1

N

$16,270 ‘

$761 revise
$7,285

Cc: Attachment — Pioneer 2 approved FDR From: Richard Schindler, P.E.

Reference Resolution No. 17-71,
Rec. No. 2017021072
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5ENGINEER’S STATEMENT R _ Suale, mt T

The artached dralnage plan and report were. prepared ‘under. . my dlrectlon and
-supervision-and- are correct to the best of my . knowledge and behef Sa:d dramage

-report' has been- prepared’ accordlng to the critéria establishéd . by El Paso County for

‘drarnage reports and said. report ‘is in conformuy wrth ﬂ':e master p!an of - the drarnage
'basm Iaocept responsrbrhty for any Irabllrty cause -t gligent agt: errors or’

Richard L. Schindler, P.E. #33997

OWNER'S STATEMENT "~

|, the Owner, have read and wrll comply with all the requrrements specified in the
drainage report and plan.

Lorson, LLC - # Zé/&

Date

ff Mark, Manager

Title -~

212 North Wahsatch Avenue, Suite 301
Address

Colorado Springs, Colorado 80903

FLOODPLAIN STATEMENT

To the best of my knowledge and belief, this development igdgcat
floodplain as shown on Flood Insurance Rate Map Pangt K8...0804: é-?"; F, dated
March 17, 1997. (See Appendix A, FEMA FIRM Exhibit) o ¥ pCHF

Richard L. Schindler, #33997 Date

EL PASO COUNTY

Filed in accordance with the requirements of the El Paso County Land Development

Code, Drainage Critsr anual, Volume 1 and 2, and Engineering Criteria Manual, As
Amended.
rinted name} Date

Cobtuty Engineer/ECM Administrator
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1.0  INTRODUCTION

Purpose and Scope

The purpose of this Final Drainage Report (FDR) is 1o provide a detailed analysis of
existing and developed runoff from a portion of Lorson Ranch called “Pioneer Landing
Filing No. 2", This site is located within an area previously studied by the “Master
Development Drainage Plan 1 for Lorson Ranch” (MDDP1) and the “Final Drainage
Report for Fontaine Boulevard”. This FDR will discuss developed drainage pattems and
storm sewer infrastructure necessary to convey developed runoff for Pioneer Landing
Filing No. 2 when developed.

Property Location and Description

Pioneer Landing Filing No. 2 is located on approximately 46.34 acres (preliminary plan
area) with 170 proposed single family dwelling units of which 12 lots will be platted in a
separate plat once the floodplain is removed. The site is in the south half of Section 14,
Township 15 South, Range 65 West of the 6 Principal Meridian in the County of El
Paso, State of Colorado. The property is bounded to the north by the future Banning
Lewis Ranch, on the south by the Future Fontaine Boulevard, on the west by Old Glory
Drive/Pioneer Landing Filing No. 1, and on the east by the East Tributary of Jimmy
Camp Creek and unplatted land.

See Appendix A for vicinity map.

According to the current FEMA Flood Insurance Rate Map (FIRM) number 08041C0957
F, this site is located within the 100-year floodplain. The FEMA floodplain for the East
Tributary of Jimmy Camp Creek has been revised but it is not removed from this site. A
Regional Floodplain Development Permit will be acquired and a LOMR F will need to be
submitted and approved by FEMA prior to platling of lots in the eastern portions of this
site as a future plan.

See Appendix A for Fema Flood Map

2.0 DRAINAGE DESIGN CRITERIA

The supparting drainage design and calcuiations were performed in accordance with the
City of Colorado Springs/El Paso County Drainage Criteria Manual DCM dated 1994;
and Chapter 6 and Section 3.2.1 of Chapter 13 of the City of Colorado Springs Drainage
Criteria Manual dated May 2014,

The storm sewer facilities detailed in this report were designed in accordance with
MDDP1 for Lorson Ranch and the Final Drainage Report for Pulte at Lorson Ranch.

The Rational Method as outlined in Saeclion 3.2.7.F of the El Paso County "Engineering
Criteria Manual” [5] was used for basins less than 100 acres to determine the rainfall and
runoff conditions for the proposed development of the site. The runoff rates for the 5-
year initial storm and 100-year major design storm were calculated.
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3.0 EXISTING HYDROLOGICAL CONDITIONS

The site is located within the Jimmy Camp Creek Drainage Basin and currently consists
of undeveloped areas used for irrigated farming and ranching. The study area is
relatively flat and consists of an existing irrigated alfalfa field and has moderate slopes of
less than 2%.

Excempts of the El Paso County Soil Conservation Service (SCS) Soils Survey can be
found in the appendix of this reporl. The following table summarizes the characteristics
of the soil type.

Table 3.1: SCS Scils Survey

- ‘Soil Hydro. | Shrink/Swell | Permeability Surface Erosion
Group | Potential | ‘ Runoff Hazard
- i Potential

Ascalon Sandy Moderately
Loam (2) B Low Rapid Slow Moderate
Manzanola Clay Moderate lo .
Loam (52) C High Slow Medium Moderate
Nunn Clay Loam Moderate to .
(59) C High Slow Medium Moderate

See Appendix A for SCS Soils Map. Hydrologic Soils Group “C” is assumed for
calculating runoff for the existing and proposed basins.

The only offsite runoff entering this site is from a small portion of Pioneer Landing Filing
No. 1. The offsite runoff consists of backyards and some street flow from Desert Bloom
Way and Silver Stirrup Drive. The offsite runoff has been planned to be accepted into
this filing and will be in accordance with the preliminary grading plan and the MDDP1 for
this site. The developed conditions will accommodate all offsite drainage entering the
site.

Existing runoff flows south and east, overland to the East Tributary of Jimmy Camp
Creek. A temporary detention/WQ Pond exists in the SE corner which will be upgraded
to accept developed flow from this site.

4.0 DEVELOPED HYDROLOGICAL CONDITIONS

The proposed study area is delineated into numerous major and minor basins to analyze
drainage characteristics at critical points within the study area. Storm sewer has been
designed for the 5-year storm event while conveying a portion of the 100-year storm
along with the strest capacity 1o an outfall point. The onsite developed basins are shown
on the “Developed Conditions Drainage Map”.

Nearly all this site when developed will discharge runoff via new streets and new storm
sewer to Pond B1 and then to the East Tributary. This flow has been broken into the
“B2, B3, and "B4” basins. The B2 basins include future road improvements to Fontaine
Boulevard, existing drainage from Pioneer Landing Filing No. 1, and from Ponderosa at
Lorson Ranch Filing No. 2. The B3 basins are from Pioneer Landing Filing No. 1 and
on-site drainage basins that flows southeast in Desert Bloom Way to a cul-de-sac in the
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very south end of Desert Bloom Way. All the developed flow in the B3 basins will be
collected by inlets and conveyed by storm sewer to Pond B1. The B4 basins are on-site
basins in the eastem portion of the site. The B4 basins drain south and runoff is
collected by inlets and conveyed by storm sewer to Pond B1. The BS basins include
portions of the very northern and eastemn edges of the site will flow overland to the East
Tributary of Jimmy Camp Creek.

All calculations for existing and developed runoff have been performed using a Microsoft
Excel Spreadsheet and the rational method, and the Hydraflow computer modeling
program.

Drainage concepts for each of the basins are briefly discussed as follow:

Basin B2.1
Basin B2.1 includes runoff from existing residential lots in Ponderosa Filing No.2, the

west side of Old Glory Drive, and Fontaine Boulevard. This basin also includes the
future Fontaine Boulevard as it crosses east over the East Tributary of Jimmy Camp
Creek. There are existing storm sewer and swales that direct runoff east to Pond B1.
At this time there are no new drainage facilities needed for this basin. The future
Fontaine Boulevard will require storm sewer to be constructed to Pond B1 including a
new forebay for the storm sewer. Pond B1 is designed for detention and Water Quality
of the entire area of this drainage basin including the future Fontaine Boulevard. The
total developed flow from this 13.92 acre basin is 37.8 cfs for the 5-year event and 74.4
cfs for the 100-year storm event. See Appendix B for a flow summary of this basin.

Basin B2.3
Basin B2.3 consists of the backyards of residential lots and the east half of Oid Glory

Drive south of Cattle Baron Way. This basin was studied in the previously approved
Final Drainage Report for Fontaine/Old Glory Drive. The runoff flows southerly in existing
curb and gutter to an existing sump 12’ type “R”" inlet located at the NE corner of
Fontaine/Old Glory. The storm sewer flows east ¢ an existing swale and then into Pond
B1. The total developed flow from this 1.1 acre basin is 3.8 cfs for the 5-year event and
7.5 cfs for the 100-year storm event. See Appendix B for a flow summary of this basin.
The size and runoff amounts from this basin are less than the amount allowed in the
FDR for Old Glory (5.7cfs-Byr, 11.2¢fs-100yr) The existing 12’ inlet was designed to
accept more runoff than what is proposed in this report and will be adequate to handle
the storm runoff.

Basin B2.5
Basin B2.5 consists of the backyards of residential lots and the east half of Old Glory

Drive north of Cattle Baron Way. This basin was studied in the previously approved
Final Drainage Report for Fontaine/Old Glory Drive. The runoff flows southerly in existing
curb and gutter to an existing on-grade 8 type “‘R” inlet located at the SE corner of Old
Glory/Broomtail. Any runoff exceeding the inlet capacity will flowby the inlet southerly to
the existing 12' sump inlet described in Basin B2.3. The existing storm sewer flows
south and east to an existing swale and then into Pond B1. The total developed flow
from this 2.3 acre basin is 6.7 cfs for the 5-year event and 13.4 cfs for the 100-year
storm event. See Appendix B for a flow summary of this basin. The runoff amounts
from this basin are about 0.9¢cfs greater than the amount stated in the FDR for Old Glory
(6.4cfs-5yr, 12.5¢fs-100yr) but the existing 12’ sump inlet Jocated just downstream has
the capacity to accept more runoff than what is proposed in this report due to a smaller
Basin B2.3.

Pioneer Landing Filing No. 2 -4 -
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Basin B3.1

Basin B3.1 consists of existing residential lots in Pioneer Landing Filing No. 1 and
directs runoff southerly to Desert Bloom Way. The runoff then flows easterly via curb
and gutter to a proposed 12’ type “R” inlet located at Design Point 1. The storm sewer
flows south, then east to an outfall point and into Pond B1. The total developed flow from
this 2.12 acre basin is 6.0 cfs for the 5-year event and 12.3 cfs for the 100-year storm
event. See Appendix B for a flow summary of this basin.

Basin B3.2

Basin B3.2 consists of residential lots and Cast Iron Drive and directs runoff southerly to
Desert Bloom Way. The runoff then flows easterly via curb and gutter to a proposed 20’
type “R” inlet located at Design Point 2. The storm sewer flows south, then east to an
outfall point and into Pond B1. The total developed flow from this 1.19 acre basin is 3.5
cfs for the 5-year event and 7.1 cfs for the 100-year storm event. See Appendix B for a
flow summary of this basin.

Basin B3.3

Basin B3.3 consists of residential lots and Cast Iron Drive and directs runoff southerly to
Desert Bloom Way. The runoff then flows easterly via curb and gutter to a proposed 20’
type “R” inlet located at Design Point 2. The storm sewer flows south, then east to an
outfall point and into Pond B1. The total developed flow from this 2.89 acre basin is 6.1
cfs for the 5-year event and 13.0 cfs for the 100-year storm event. See Appendix B for a
flow summary of this basin.

Basin B3.4

Basin B3.4 consists of residential lots and Outfit Drive/Ridgepole Drive and directs runoff
southerly to Design Point 3 on Qutfit Drive where runoff is collected by an inlet. The
storm sewer flows south, then east to an outfall point and into Pond B1. The {otal
developed flow from this 2.43 acre basin is 6.8cfs for the 5-year event and 14.0 cfs for
the 100-year storm event. See Appendix B for a flow summary of this basin,

Basin B3.5

Basin B3.5 consists of residential lots and Outfit Drive/Ridgepole Drive and directs runoff
southerly 1o Desert Bloom Way where runoff is collected by an inlet at Design Pt. 4 on
Desert Bloom Way. The storm sewer flows south, then east to an outfall point and into
Pond B1. The total developed flow from this 0.92 acre basin is 2.7¢fs for the 5-year
event and 5.6 cfs for the 100-year storm event. See Appendix B for a flow summary of
this basin.

Basin B3.6

Basin B3.6 consists of residential lots and Outfit Drive and directs runoff southerly to an
inlet at Design Pt. 4 on Desert Bloom Way. The storm sewer flows south, then east to
an ouffall point and into Pond B1. The total developed flow from this 2.19 acre basin is
6.6¢fs for the 5-year event and 12.3 cfs for the 100-year storm event. See Appendix B
for a flow summary of this basin.

Pioneer Landing Filing No. 2 -5-
CEG Project No. 100.028



Basin 83.7

Basin B3.7 consists of residential lots and Popper Drive and directs runoff southerly to
Cattle Baron Way where runoff is collected by an inlet at Design Pt. 6 on Cattle Baron
Way. The storm sewer flows east, then south, then east to an outfall point and into Pond
B1. The total developed flow from this 1.16 acre basin is 3.6¢cfs for the 5-year event and
7.3 cfs for the 100-year storm event. See Appendix B for a flow summary of this basin.

Basin B3.8

Basin B3.8 consists of residential lots and Cattle Baron Way and directs runoff southerly
to Desert Bloom Way where runoff is collected by an inlet at Design Pt. 7 on Desert
Bloom Way. The storm sewer flows south, then east to an outfall point and into Pond
B1. The total developed flow from this 0.6 acre basin is 2.2¢fs for the 5-year event and
4.6 cfs for the 100-year storm event. See Appendix B for a flow summary of this basin.

Basin B3.9

Basin B3.9 consists of residential lots and Popper Drive and directs runoff southerly to
Cattle Baron Way where runoff is collected by an inlet at Design Pt. 6 on Cattle Baron
Way. The storm sewer flows easl, then south, then east to an outfall point and into Pond
B1. The total developed flow from this 2.11 acre basin is 5.8cfs for the 5-year event and
12.0 cfs for the 100-year storm event, See Appendix B for a flow summary of this basin.

Basin B3.10

Basin B3.10 consists of residential lots and Fiddle Way and directs runoff southerly and
westerly to Cattle Baron Way where runoff is collected by an inlet at Design Pt. 5 on
Cattle Baron Way. The slorm sewer flows east, then south, then east to an outfall point
and into Pond B1. The total developed flow from this 1.22 acre basin is 3.6cfs for the 5-
year event and 7.3 cfs for the 100-year storm event. See Appendix B for a flow
summary of this basin.

Basin B3.11

Basin B3.11 consists of residential lots and Cattle Baron Way and directs runoff westerly
to Desert Bloom Way where runoff is collected by an inlet at Design Pt. 7 on Desert
Bloom Way. The storm sewer flows south, then east to an outfall point and into Pond
B1. The total developed flow from this 0.71 acre basin is 2.4cfs for the 5-year evenl and
4.9c¢fs for the 100-year storm event. See Appendix B for a flow summary of this basin.

Basin B3.12

Basin B3.12 consists of residential lots and Decker Drive and directs runoff westerly to
Desert Bloom Way where runoff is collected by a sump inlet at Design Pt. @ on Desert
Bloom Way. The storm sewer flows south, then east to an outfall point and inlo Pond
B1. The total developed flow from this 2.07 acre basin is 5.6¢fs for the 5-year event and
11.6¢fs for the 100-year slorm event. See Appendix B for a flow summary of this basin.

Basin B3.13

Basin B3.13 consists of residential lots and Decker Drive and directs runoff weslerly to
Desert Bloom Way where runoff is collected by a sump inlet at Design Pt. 10 on Desert
Bloom Way. The storm sewer flows south, then east to an outfall point and into Pond
B1. The total developed flow from this 0.39 acre basin is 1.3cfs for the 5-year event and
2.7cfs for the 100-year storm event. See Appendix B for a flow summary of this basin.
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Basin B3.14

Basin B3.14 consists of residential iots and Desert Bloom Way and directs runoff
southerly to Desert Bloom Way where runoff is collected by a sump inlet at Design Pt. 11
on Desert Bloom Way in the cul-de-sac. The storm sewer flows east into Pond B1. The
total developed flow from this 0.49 acre basin is 1.7c¢fs for the 5-year event and 3.5cfs
for the 100-year storm event. See Appendix B for a flow summary of this basin.

Basin B3.15

Basin B3.15 consists of residential lots and Desert Bloom Way and directs runoff south
in Desert Bloom Way where runoff is collected by a sump inlet at Design Pt. 11 on
Desert Bloom Way in the cul-de-sac. The storm sewer flows east into Pond B1. The
total developed flow from this 1.84 acre basin is 5.5cfs for the 5-year event and 11.2cfs
for the 100-year storm event. See Appendix B for a flow summary of this basin.

Basin B3.16

Basin B3.16 consists of residential lots and Desert Bloom Way and directs runoff
southerly in Desert Bloom Way where runoff is collected by an inlet at Design Pt. 8 on
Desert Bloom Way. The storm sewer flows south, then east to an outfall point and into
Pond Bt. The total developed flow from this 0.93 acre basin is 3.0cfs for the 5-year
event and 6.1cfs for the 100-year storm event. See Appendix B for a flow summary of
this basin.

Basin B4.1
Basin B4.1 consists of residential lots and Fiddle Way and directs runoff east in Cattle

Baron Way where runoff is collected by an inlet at Design Pt. 12 on Decker Drive. The
storm sewer flows south into Pond B1. The total developed flow from this 1.82 acre
basin is 5.2cfs for the 5-year event and 10.6¢cfs for the 100-year storm event. See
Appendix B for a flow summary of this basin.

Basin B4.2 -
Basin B4.2 consists of residential lots and Fiddle Way and directs runoff east in Cattle

Baron Way where runoff is collected by an inlet at Design Pt. 13 on Decker Drive. The
storm sewer flows south into Pond B1. The total developed flow from this 1.83 acre
basin is 5.1cfs for the 5-year event and 10.5cfs for the 100-year storm event. See
Appendix B for a flow summary of this basin.

Basin B4.3
Basin B4.3 consists of residential iots and Fiddle Way and directs runoff south in Catile

Baron Way where runoff is collected by a sump inlet at Design Pt. 15 on Decker Drive.
The storm sewer flows south into Pond B1. The total devetoped flow from this 1.74 acre
basin is 5.1cfs for the 5-year event and 10.4cfs for the 100-year storm event. See
Appendix B for a flow summary of this basin.

Basin B4.4

Basin B4.4 consists of residential lots and Fiddle Way and directs runoff south in Cattle
Baron Way where runoff is collected by a sump inlet at Design P1. 14 on Decker Drive.
The storm sewer flows south into Pond B1. The iotal developed flow from this 1.11 acre
basin ijs 3.1cfs for the 5-year event and 6.3cfs for the 100-year storm event. See
Appendix B for a flow summary of this basin.
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Basin B4.5

Basin B4.5 consists of residential lots, open space, and Detention Pond B1.

The runoff then flows south directly to Pond B1 where it is detained and treated for water
quality. The total developed flow from this 4.02 acre basin is 5.5 cfs for the 5-year event
and 13.4 cfs for the 100-year storm event. See Appendix B for a flow summary of this
basin.

Basin B5.1

Basin B5.1 consists of residential backyards and open space and directs runoff north to
an existing swale on the north line of Pioneer Landing Filing No. 2. The runoff then flows
easterly in the swale to the East Tributary of Jimmy Camp Creek. The total developed
flow from this 4.09 acre basin is 5.3cfs for the 5-year event and 13.1 cfs for the 100-year
storm event. See Appendix B for a flow summary of this basin.

Basin B5.2

Basin B5.2 consists of residential backyards and open space and directs runoff east
directly to the East Tributary of Jimmy Camp Creek. The total developed flow from this
8.89 acre basin is 9.1 cfs for the 5-year event and 23.8 cfs for the 100-year storm event.
See Appendix B for a flow summary of this basin.

Overall Basins B3-B4 (for use in Hydraflow Pond Calculations)

This basin is included for determining the total runoff from all of the B3-B4 basins. The
runoff coefficient for this overall basin was derived from the cumulative QxA's of all the
basins divided by the total area (33.5ac). The resultant hydrograph is used in the
hydraulic modeling of Pond B1 to delermine pond size and runoff rates as required in the
approved MDDP1 for Lorson Ranch. All the B3-B4 basins will be treated for water
quality. The total developed flow from this 33.50 acre basin is 66.0 cfs for the 5-year
event and 137.0 cfs for the 100-year storm event. See Appendix B for a flow summary
of this basin.

5.0 HYDRAULIC SUMMARY

Hydraulic and pond calculations have been performed using an Excel spreadsheet, and
Hydraflow Storm Sewers by Intellisolve.

It is the intent of this site to use the proposed curb/gutter and storm sewer in the streets
to convey runoff to a detention/WQ facility where runoff can be treated prior to discharge
into the East Tributary of Jimmy Camp Creek. Inlet locations have been indicated on the
developed conditions drainage map and have been sized for either the 5-year or 100-
year storms based on location. See Appendix C for detailed hydraulic calculations and
the storm sewer model.
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Design Point 1
Design Point 1 is located at the northwest comer of Cast Iron/Desert Bloom Way.

(5-year storm)

Tributary Basins: B3.1 Inlet/MH Number:  b3.1

Upstream flowby: 0 cfs Total Street Flow: 6.0cfs

Flow Intercepted: 5.56 cfs Flow Bypassed: 0.44 cfs to Inlet b3.2

Inlet Size: 15-foot, on-grade, Type R
Street Capacity: 6.8 cfs at 0.8% --- street capacity okay

(100-year storm)

Tributary Basins: B3.1 Inlet/MH Number:  b3.1
Upstream flowby: 0 cfs Total Street Flow: 12.3cfs
Flow Intercepted: 8.88 cfs Flow Bypassed: 3.44 cfs to Inlet b3.2

Inlet Size: 15-foot, on-grade, Type R
Street Capacity: 15 cfs at 0.8% — street capacity (1/2 of street) okay

Comments:

Design Point 2

Design Point 2 is located at the northeast comer of Cast Iron/Desert Bloom Way.

(5-vear storm)

Tributary Basins: B3.2 & B3.3 Inlet/MH Number: b3.2

Upstream flowby: 0.44 cfs Total Street Flow:  3.5cfs (west), 6.1 cfs(north)
and 0.44 cfs bypass (wesl)

Flow Intercepted: 9.22 cfs Fiow Bypassed: 0.74 cfs to Inlet b3.6

Inlet Size: 20-foot, on-grade, Type R

Street Capacity: 6.8 cfs at 0.8% --- street capacity okay

(100-year storm)

Tributary Basins: B3.2 & B3.3 InletMH Number:  b3.2

Upstream flowby: 3.44 cfs Total Street Flow:  7.1cfs (west},13.0 cfs(north)
and 3.44 cfs flowby (west)

Flow Intercepted: 15.9 cfs Flow Bypassed: 7.2 cfs to Inlet b3.6

Inlet Size: 20-foot, on-grade, Type R
Street Capacity: 15 cfs at 0.8% -— sireet capacity (1/2 of sireet) okay

Pioneer Landing Filing No. 2 -9-
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Design Point 3

Design Point 3 is focated on Qutfit Drive north of Desert Bloom Way.

Inlet Size: 12-foot, on-grade, Type R
Street Capacity: 7.2 cfs at 0.9% --- street capacity okay

(100-year storm)

Tributary Basins: B3.4 Inlet/MH Number:
Upstream flowby: 0cfs Total Street Flow:
Flow Intercepted: 7.72cfs Flow Bypassed:

Inlet Size: 12-foot, on-grade, Type R

Comments:

{5-year storm)

Tributary Basins: B3.4 Intet/MH Number:
Upstream flowby: 0 cfs Total Street Flow:
Flow Intercepted: 5.16 cfs Flow Bypassed:

b3.4
6.8cfs
1.67 cfs to Inlet b3.6

b3.4
14.0 cfs
6.28 cfs to Inlet b3.6

Street Capacity: 16 cfs at 0.9% —- street capacity (1/2 of sireet) okay

Design Point 4

Design Paint 4 is located at the northeast corner of Outfit Drive/Desert Bloom Way.

{5-year storm)

Tributary Basins: B3.5 & B3.6 InletyMH Number:
Upstream flowby: 2.4 cfs Total Street Flow:
Flow Intercepted: 8.28 cfs Flow Bypassed:

Inlet Size: 15-foot, on-grade, Type R
Street Capacity: 6.8 cfs at 0.8% --- street capacity okay

{100-year storm)

Tributary Basins: B3.5 & B3.6 inletMH Number:
Upstream flowby: 13.47¢fs Total Street Flow:
Flow Intercepted: 14.88 cfs Flow Bypassed:

Inlet Size: 15-foot, on-grade, Type R

b3.6

2.7 cfs (west), 6.0 cfs(north)
and 2.4 cfs flowby (west)
2.66 cfs to Inlet b3.11

b3.6

5.6¢fs (wesl),12.3 cfs{north)
and 13.47 cfs flowby (west)
16.12 cfs to Inlet ©3.11

Street Capacity: 15 cfs at 0.8% --street capacity exceeded. Runoff will overtop crown and
flow to south side of Desert Bloom Way in 100-yr storm. Total street capacity is okay since
very litlle runoff is on south side of Desert Bloom Way (6.1¢fs) and there is enough capacity.

Comments:
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Design Point 5

Design Point 5 is located at the northeast comer of Popper Drive/Catlle Baron Way

{b-year storm)

Tributary Basins: B3.10 Inlet/MH Number: b3.9
Upstream flowby: O cfs Total Street Flow: 3.6 cfs
Flow Intercepted: 3.05 cfs Flow Bypassed: 0.51 cfs to Inlet b3.7

Inlet Size: 10-foot, on-grade, Type R
Street Capacity: 7.6 cfs at 1.0% —- street capacity okay

100-year storm

Tributary Basins: B3.10 Inlet/MH Number: 3.9
Upstream flowby: 0 cfs Total Street Flow: 7.3 cfs
Flow Intercepted: 4.69 cfs Flow Bypassed: 2.62 c¢fs to Inlet b3.7

Inlet Size: 10-foot, on-grade, Type R
Street Capacity: 17 cfs at 1.0% —-street capacity (1/2 of street) okay.

Comments:

Design Point 6
Design Point 6 is located at the northwest corner of Popper Drive/ Cattle Baron Way

(5-year storm)

Tributary Basins: B3.7 & B3.9 Inlet/MH Number: b3.7

Upstream flowby: 0.51 cfs Total Street Flow: 5.8 cfs (east),3.6 cfs(north)
and 0.51 cfs flowby (east)

Flow Intercepted: 8.74 cfs Flow Bypassed: 0.82 cfs to Inlet b3.11

Inlet Size: 20-foot, on-grade, Type R
Street Capacity: 7.6 cfs at 1.0% - street capacity okay

{100-year storm)

Tributary Basins: B3.7 & B3.9 InletMH Number:  b3.7

Upstream flowby: 2.62 cfs Total Street Flow:  12.0cfs(east),7.3 cfs(north)
and 2.62 cfs flowby (east)

Flow Intercepted: 14.54 cfs Flow Bypassed: 6.65 cfs to Inlet b3.11

Inlet Size: 20-fool, on-grade, Type R
Street Capacity: 17 cfs at 1.0% —-slreet capacity (1/2 of street) okay.

Comments:
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Design Point 7

Design Point 7 is located at the southeast corner of Catlle Baron Way./Desert Bloom

Way

(5-year storm)
Tributary Basins: B3.8 & B3.11

Upstream flowby: 3.48 cfs
Flow Intercepted: 7.32 cfs Flow Bypassed:
Inlet Size: 20-foot, on-grade, Type R

Street Capacity: 6.8 cfs at 0.8% — street capacity okay

(100-year storm)
Tributary Basins: B3.8 & B3.11

Upstream flowby: 22.76 cfs

Flow Intercepted: 18.82 cfs Flow Bypassed:

Inlet Size: 20-foot, on-grade, Type R

Inlet/MH Number:
Total Street Flow:

Inlet/MH Number:
Total Street Flow:

b3.11

2.4 cfs (east),1.8 cfs(north)
and 3.48 cfs flowby (north)
0.11 ¢fs to Inlet b3.12

b3.11

4 9cfs(east),3.7 cfs(north)
and 22.76 cfs flowby (north)
12.05 cfs to Inlet b3.12

Street Capacity: 15 cfs at 0.8% — street capacity exceeded. Runoff will overtop crown and
flow to south side of Desert Bloom Way in 100-yr storm. Total street capacity is okay since
very little runoff is on south side of Desert Bloom Way (6.1cfs} and there is enough capacity.

Design Point 8

Design Point 8 is located at the southwest comer of Cattle Baron Way/Desert Bloom

Way

{S-year storm)
Tributary Basins: B3.16

Upstream flowby: 0 cfs

Flow Intercepted: 1.74 cfs

Inlet Size: 5-foot, on-grade, Type R
Street Capacity: 6.8 cfs at 0.8% --- street capacity okay

(100-year storm})
Tributary Basins: B3.16

Upstream flowby: 0 cfs
Ftow Intercepted: 2.5 cis
Inlet Size: 5-foot, on-grade, Type R

Flow Bypassed:

Flow Bypassed:

Inlet/MH Number:
Total Street Flow:

Inlet/MH Number:
Total Street Flow:

b3.16
3.0cfs
1.24 cfs to Inlet b3.14

b3.16
6.1 cfs
3.62 cfs to Inlet b3.14

Street Capacity: 15 cfs at 0.8% -— street capacity (1/2 of street) okay. This side of street can
acceplt additional flow from Design Pt. 4 and 7 in the 100-yr storm event.

Comments:
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Design Point 9

Design Paint 9 is located at the northeast corner of Decker Dr./Desert Bloom Way

{5-year storm)
Tributary Basins: B3.12

Upstream flowby: 0 cfs

Flow Intercepted: 5.75cfs

Inlet Size: 10-foot, sump, Type R
Street Capacity: 6.8 cfs at 0.8% - street capacity okay

(100-year storm)
Tributary Basins: B3.12

Upstream flowby: 12.05 cfs
Flow Intercepted: 9.06 cfs
Inlet Size: 10-foot, sump, Type R

Flow Bypassed:

Flow Bypassed:

Inlet/MH Number:
Total Street Flow:

Inlet/MH Number:
Total Street Flow:

b3.12
5.6 cfs, 0.11cfs flowby
0

b3.12
11.6 cfs, 12.05cfs flowby
14.57 cfs to Inlet b3.13

Street Capacity: 15 cfs at 0.8% —- street capacity (1/2 of street) okay.

Comments: flow bypasses sump inlet for 100-yr storm because it overtops the crown and

flows to Inlet b3.13.

Design Point 10

Design Point 10 is localed at the southeast corner of Decker Dr./Desert Bloom Way

(5-year storm)
Tributary Basins: B3.13

Upstream flowby: O cfs

Flow Intercepted: 1.33 cfs
Inlet Size: 5-foot, sump, Type R
Street Capacity: 6.8 cfs at 0.8% --- street capacity okay

Inlet/MH Number:

Flow Bypassed:

(100-year storm)

Tributary Basins: B3.13
Upstream flowby: 14.57 cfs
Flow Intercepted: 4.72cfs
Inlet Size: 5-foot, sump, Type R
Street Capacity: 15 cfs at 0.8% -- street capacity exceeded.

Inlet/MH Number:

Flow Bypassed:

Total Street Flow:

Total Street Flow:

b3.13
1.3cfs
0

b3.13
2.7 cfs, 14.57cfs flowby
12.58 cfs to Inlet b3.14

Comments: flow bypasses sump inlet for 100-yr storm because it will flow south around the
curb return to the south and flow to Inlet h3.14. If the sireet capacity is exceeded the
additional flow can flow on the west side of Desert Bloom Way since there is only 3.62cfs on

that side of the road (see Design Pt. 8)
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Design Point 11

Design Point 11 is located at the south end of Desert Bloom Way in the cul-de-sac.

{5-year storm)

Tributary Basins: B3.14 and B3.15 InletyMH Number: b3.14

Upstream flowby: 1.24 cfs Total Street Flow: 1.7 cfs(east), 5.5cfs(north)
1.24cfs flowby

Flow Intercepted: 8.16 cfs Flow Bypassed: 0

Inlet Size: 20-foot, sump, Type R
Street Capacity: 6.8 cfs at 0.8% --- street capacity okay

{100-vear slarm}

Tributary Basins: B3.14 and B3.15 Inlet/MH Number: b3.14

Upstream flowby: 16.20 cfs Total Street Flow:  11.2¢fs(east),3.5cfs(north)
16.20cfs flowby (north)

Flow Intercepted: 30.39 cfs Flow Bypassed: 0

Inlet Size: 20-foot, sump, Type R
Street Capacity: 15.4 cfs at 0.8% -- street capacity (1/2 of street) okay.

Comments: Overflow swale designed at this point. The total flow in the pipe at this design
point is 48cfs and 107cfs in the 5/100-yr storm. The swale is designed with a capacity of
120cfs and is located in a tract of land between two houses.

Design Point 12
Design Point 12 is located at the northwest corner of Cattle Baron Way /Decker Drive.

{5-year storm)

Tributary Basins: B4.1 Inlet/MH Number: b4.1
Upstream flowby: 0 cfs Total Street Flow: 5.2cfs
Flow Intercepted: 2.18 cfs Flow Bypassed.: 2.97 cfs to Inlet b4.2

Inlet Size: §-foot, on-grade, Type R
Street Capacity: 7.6 cfs at 1.0% --- street capacity okay

{100-year storm)

Tributary Basins: B4.1 InletyMH Number: b4.1
Upstream flowby: 0 cfs Total Street Flow: 10.6cfs
Flow Intercepted: 3.09 cfs Flow Bypassed: 7.48 cfs to Inlet b4.2

Inlet Size: 5-foot, on-grade, Type R
Street Capacity: 17 cfs at 1.0% — street capacity (1/2 of street) okay.

Comments:
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Pesign Point 13

Design Point 13 is focated at the southwest corner of Cattle Baron Way /Decker Drive,

{5-year storm)

Tributary Basins: B4.2 Inlet/MH Number:
Upstream flowby: 2.97 cis Total Street Flow:
Flow Intercepted: 4.93cfs Flow Bypassed:

Inlet Size: 10-foot, on-grade, Type R
Street Capacity: 7.6 cfs at 1.0% —- street capacity okay

(100-year storm)

Tributary Basins: B4.2 Inlet/MH Number:
Upstream flowby: 7.48 cfs Total Street Flow:
Flow Intercepted: 7.49cfs Flow Bypassed:

Inlet Size: 10-foot, on-grade, Type R

b4.2

5.1 cfs (east), 2.97cfs
Flowby (north})

3.16 cfs to Inlet b4.4

bh4.2

10.5 cfs (east), 7.48cfs
Flowby (north)

10.5 cfs to Inlet b4 .4

Street Capacity: 17 cfs at 1.0% --- street capacity (1/2 of street) okay.

Comments:

Design Point 14

Design Point 14 is located on the north side of Decker Drive at a low point near the East

Tributary of JCC.

(5-year storm)

Tributary Basins: B4.4 Inlet/MH Number: b4.4

Upstream flowby: 3.16 cfs Total Street Flow:  3.1cfs, 3.16¢fs
Flowby (north)

Flow Intercepted: 6.22c¢fs Flow Bypassed: 0

Inlet Size: 10-foot, sump, Type R

Street Capacity: 7.6 cfs at 1.0% - street capacity okay

{(100-year storm}

Tributary Basins: B4 .4 Inlet/MH Number: b4.4

Upstream flowby: 10.5cfs Total Street Flow: 6.3 cfs, 10.5¢fs
Flowby {north)

Flow Intercepted: 16.78 cfs Flow Bypassed: 0

Inlet Size: 10-foot, sump, Type R

Street Capacity: 17 cfs at 1.0% --- street capacity (1/2 of street) okay.

Comments:
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Design Point 15
Design Point 15 is located on the south side of Decker Drive at a low point near the East

Tributary of JCC.

(5-year storm)

Tributary Basins: B4.3 Inlet/MH Number: b4.3
Upstream flowby: 0 Total Street Flow: 5.1 cfs
Flow Intercepted: 5.1 cfs Flow Bypassed: 0

Inlet Size: 10-foot, sump, Type R
Street Capacity: 7.6 cfs at 1.0% --- street capacity okay

100-year storm

Tributary Basins: B4.3 Inlet/MH Number: b4.3
Upstream flowby: 0 Total Street Flow: 10.4 cfs
Flow Intercepted: 10.4 cfs Flow Bypassed: 0

Inlet Size: 10-foot, sump, Type R
Street Capacity: 17 cfs at 1.0% —- street capacity (1/2 of street) okay.

Comments: The total flow in the pipe at this design point is 16¢fs and 34cfs in the 5/100-yr
storm.

Design Point 16

Design Point 16 is the total flow into Pond B1 before it is detained and treated for water
quality. This includes all the B2 basins, B3 basins, and B4 basins. The detention pond
is sized to detain both the 5-year and 100-year storm events and includes water quality
treatment for all the B2, B3, and B4 basins. This flow has been modeled separately in
hydraflow and will be routed through the pond to achieve the required release rates.
See pond calculations for pond details. The total flow at this design point is 99cfs in the
5-year storm and 201¢fs for the 100-year storm event

Design Point 17
Design Point 17 is the total flow out of Pond B1 as it is discharged into the East Tributary

of Jimmy Camp Creek. The hydrograph from Design Point 16 is routed through the
proposed Pond B1 and the resultant outflow is 4.0 cfs in the 5-year storm and 9.0 cfs in
the 100-year storm evenl. The target outflow rate from the approved MDDP1 for Lorson
Ranch shows the required rates should be 13cfs (5-yr) and 65cfs (100-year). The pond
is oversized because Lorson Ranch constructed the majority of it several years ago as
part of Ponderosa Filing No. 2 and the outlet pipe elevation had to drain and daylight into
the East Tributary before reconstruction of the East Tributary occurred. This resulted in
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a larger surface area and shallow depths to achieve the required volume. Since
reconstruction of the East Tributary, the outlet pipe can now be lowered several feet
increasing the volume significantly using the same surface area at the fop.

Basin B5.2 has been allowed to drain east to the East Tributary without detention and if
you add these flows to the pond outflow the total flow in the East Tributary would be
(9.8cfs+4cfs) = 13.8 cfs in the 5-year and (24.5cfs+9cfs) = 33.5 cfs in the 100-year storm
event.

6.0 COMPLIANCE WITH ADJACENT DRAINAGE REPORTS

The only drainage report that pertains to this development is the approved MDDP1 for
Lorson Ranch. The following is a brief summary of the MDDP1 and how we are in
compliance with it.

MDDP1 for Lorson Ranch, Dated October 26, 2006 by Pentacor Engineering LLC—

MDDP1 studied the entire area that comprises Pioneer Landing Filing No. 2. There are

two discharge points for runoff in this area.

1. The first discharge point is on the north side of Lorson Ranch where a
diversion swale diveris offsite flows (Basin 0S-3) from the norh
(Banning Lewis Ranch) directly to the East Tributary before they can
enter Lorson Ranch. The swale also accepts some runoff from Lorson
Ranch, Basin 0S-5, was a 2.65ac¢ basin and generated 2.6¢fs and 7.0
cfs in the 5/100-yr storm events. The proposed development of
Pioneer Landing Filing No. 2 increases this amount to 5.3cfs and
13.1cfs in the 5/100-yr stlorm events (Basin B5.1) but the increase is
offset by a reduction of flow from the proposed Pond B1.
2. The second discharge point is from Pond B1. The pond tributary

areas from the MDDP1 and the proposed Pioneer Landing Filing No.
2 are the same. The target outflow rate from the approved MDDP1
for Lorson Ranch shows the required pond outflow rates should be
13cfs (5-yr) and 65cfs (100-year). The proposed outflow rates are
4.0 cfs in the 5-year storm and 9.0 cfs in the 100-year storm event in
the Pioneer Landing Filing No. 2 development. The pond outflow
requirements are met.

Pioneer Landing is in compliance with the MDDP1.

7.0 DRAINAGE AND BRIDGE FEES

Pioneer Landing Filing No.2 is located within the Jimmy Camp Creek drainage basin
which is currently a fee basin in El Paso County. Current El Paso County regulations
require drainage and bridge fees to be paid for platting of land. Lorson Ranch Metro
District has negotiated a development agreement with El Paso County which defines
major drainage infrastructure to be constructed as part of the district.

Lorson Ranch Metro District will compile and submit to the county on a yearly basis the
Drainage and bridge fees for the approved plats, and shall show all credits they have
received for the same yearly time frame.
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Pioneer Landing Filing No.2 Final Plat contains 46.34 acres. Lots with the future Filing
No. 3 (Tracts G, H, & K) totaling 1.84 acres have been removed from fee calculations
and will be paid when Filing No. 3 is platted. The remaining 44.5 acres will be assessed
Drainage, Bridge and Surety fees. This project has a percent impervious of 53%, this is
based on 0.138 acre lots obtained from the “Addendum; Revised Drainage Basin Fees
Based an impervious Area”. The 2015 drainage fees are $15,720, bridge fees are $735
and Drainage Surety fees are $7,000 per impervious acre. The fees are calculated as
follows:

Table 1: Drainage/Bridge Fees

Type of Land | Total Area . : Drainage | Bridge '

Use (ac) Imperviousness Fee ‘ Fee Surety Fee
Residential 44.5 53% $370,756 $17,335 | $165,095
Total $370,756 $17,335 | $165,095

Construction costs of on-site storm sewer are not reimbursable.

8.0 DETENTION AND WATER QUALITY POND

According to the MDDP1 Lorson Ranch is required to limit developed discharge to near
historic conditions for this study area and includes permanent detention facilities. The
proposed Pond B1 meets the MDDP1 requirements and will discharge east to the East
Tributary of Jimmy Camp Creek.

Pond B1 exists today but was constructed several years ago (with Ponderosa Filing No.
2) with a temporary outlet structure that discharged into the East Tributary. The existing
pond and outlet structure have not been sized for the developed conditions of Pioneer
Landing Filing No. 2 and the reconstructed conditions of the East Tributary. For
example, the temporary outlet pipe was constructed to discharge at the existing
elevation of the creek. The East Tributary is now reconstructed and the outlel pipe can
be lowered thus increasing the volume of the pond. Both the volume for detention and
for water quality must be increased to meel the developed conditions of Pioneer Landing
Filing No. 2 thus requiring reconstruction of a small portion of Pond B1. New El Paso
County regulations require that the 100-year volume of the pond must meet Full
Spectrum Analysis size. The 100-year full spectrum size is 5.75ac-ft and the design
volume is 6.15 ac-ft.

Pond B1 reconstruction includes a new access road to the bottom on the north side,
lowering the bottom around 3 feet, new permanent outlet structure, new overflow wier,
and new forebays al the two new storm sewer locations for water quality. The upper
elevations of the pond will remain the same as well as the swale on the south side. The
south swale will not be removed until Fontaine Boulevard is constructed over the East
Tributary at which time new storm sewer will replace the swale.

The Pond B1 calculations have been included in the appendix of this report. Pond B1 is
an extended detention basin and a dual stage outlet structure for detention (5/100yr} and
includes a water quality plate. The outlet structure of the pond consists of a CDOT Type
C inlet {riser) connecting to a 24" RCP outlet pipe.

Woater Quality
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In the appendix of this report is a map of the area to be treated for water guality. The
design area includes a portion from Ponderosa Filing No. 1, a portion of Pioneer Landing
Filing No. 1, nearly all of Pioneer Landing Filing No. 2, and the future Fontaine
Boulevard over the East Tributary as shown on the map. Basin B5.1 flows north to an
existing swale where the backyards and swale will remove sediment/pollutants from the
runoff. Basin B5.2 consists of open space and backyards and drains overtand to the
East Tributary. The grass backyards and the buffer from the creek will remove sediment
and pollutants from the runoff. All other areas will drain to Pond B1 for treatment of
water quality.

Table 1: Water Quality Pond Summary (Pond B1)

Pond T’f:’;:” WQCV Req. | WQCV Provided WSEL
Pond B1 51.24 ac 1.3 ac-ft 1.6 ac-ft 5708.50
Table 2: Detention Pond Data (Pond B1 - 5yr)
Pond Incoming Pond WSEL Storage Water
{5 yr.) Flow Discharge (ac-ft) Quality
Pond B1 99 ¢fs 4.0 cfs 5710.83 39 yes
Table 3: Detention Pond Data {Pond B1- 100yr)
Pond Incoming Pond WSEL Storage Water
{100 yr.) Flow Discharge {ac-ft) Quality
Pond B1 201 cfs 9.0 cfs 5712.71 6.15 yes

Based on the above tables of design flows from Pond B1, the release rates are less than
the amounts of 13cfs/65cfs in the 5/100yr storms per the approved MDDP1 for Lorson
Ranch and meet full spectrum pond sizing.

9.0 FEMA 100-YEAR FLOODPLAIN

Core Engineering has submitted a LOMR to FEMA in June, 2013 which calculated and
depicted the new 100-year floodplain. The LOMR is approved and is now effective. For
the purposes of this drainage report, we are designing all houses and infrastructure to be
above the calculated/FEMA 100-year floodplain. The revised floodplain elevations and
limits wilt be shown on the drainage maps as well as the existing old floodplain limits as
depicted on the old FIRM map.

Portions of this site do fall within the 100-year floodplain limits. Since final plats cannot
include lots located within the floodplain, the plat will be split into two phases. The west
side will be phase 1 and the east side (containing floodplain) will be in phase 2. This will
allow the developer to plat phase 1 (contains no floodplain). In conjunction with phase 1,
the developer will secure a regional floodpiain permit, work within FEMA regulations, and
grade both phase 1 and 2 via a Pre-Development Site Grading Plan. This will raise ithe
ground elevations in Phase 2 above the 100-year flood elevations. After the Pre-
Development Grading is complete, a LOMR-F will be submitted to FEMA for Phase 2
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effectively removing phase 2 from the floodplain and allowing platting to proceed in
Phase 2 at a later date.

10.0 ARMORING OF THE EAST TRIBUTARY OF JIMMY CAMP CREEK

In 2013 the East Tributary of Jimmy Camp Creek was realigned and lowered to a point
just north of the future Fontaine Boulevard. At this point, a drop structure was
constructed from the lowered creek bed up to the existing stream bed. From this point,
upstream, north to the northem property line of Lorson Ranch, the creek was left in its
natural state since it appeared to be stable.

There are three distinct sections of the East Tributary that will be addressed in Pioneer
Landing Filing 2.

Section 1: This section is next to Pond B1. The existing grade control/drop structure
within the East Tributary was not armored during the East Tributary Reconstruction and
will be completed. This will protect Pond B1 and the upstream creek bed. The armoring
" shown in the East Tributary Reconstruction plans previously approved by El Paso
County can be used for construction.

Seclion 2: Selective armoring of the creekbanks upstream of the fast drop structure will
be necessary. Lorson Ranch will evaluate recommendations for the East Tributary
shown in the Kiowa Engineering DBPS for the East Tributary and submit construction
plans.

Section 3: Erosion of the backlots next o the East Tributary. The lots adjacent to the
East Tributary have been raised up from existing elevations and slope down to existing
starting at the rear property iine af a 5:1 slope. It is recommended that the 5:1 siope on
backlot line of lots adjacent to the East Tributary be protected with Coconut Erosion
Control Blankets to prevent erosion since the 100-year flood elevation is lccated on this
slope. Velocities on the overbanks in this area range from 1fps to 6fps which is within
the allowable velocity for the ECB. See drainage map for locations.
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11.0 CONCLUSIONS

This drainage report has been prepared in accordance with the City of Colorado
Springs/El Paso County Drainage Criteria Manual. The proposed development and
drainage infrastructure will not cause adverse impacis to adjacent properties or
properties located downstream. Several key aspects of the development discussed
above are summarized as follows:

o Developed runoff wili be conveyed via curb/gutter and storm sewer facilities
¢ Detention for this filing is provided in Pond B1
«  Water Quality for this filing is provided in Pond B1

All storm sewer is located within public drainage easements or public ROW and will be
maintained by El Paso County. The Lorson Ranch Metropolitan District will maintain
Detention Pond B1.

12.0 REFERENCES

1. City of Colorado Springs/El Paso County Drainage Criteria Manual DCM dated
1994 and Chapter 6 and Section 3.2.1 Chapter 13 of the City of Colorado
Springs Drainage Criteria Manual dated May 2014.

Soil Survey of El Paso County Area, Colorado by USDA, SC8

City of Colorado Springs “Drainage Criteria Manual, Volume 2

El Paso County “Engineering Criteria Manual”

MDD#P1 for Lorson Ranch, Dated October 26, 2006 by Pentacor Engineering
Final Drainage Report for Fontaine Boulevard, Cld Glory Drive, and Marksheffel
Road Phase 1 Improvements, Dated February 6, 2006, Revised September 7,
20086, by Pentacor Engineering.
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APPENDIX A — VICINTIY MAP, SOILS MAP, FEMA MAP
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Soil Map—E!| Paso County Area, Colorado

Map Unit Legend

L El Paso County Area, Colorado {CO825) T e
* Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
B 2 Ascalon sandy loam, 1 to 3 208 41%
percent slopes
10 Blendon sandy loam, 0to 3 13.6 2.7%
percent slopes
1 Bresser sandy loam, 0 to 3 11.2 2.2%
percent slopes
28 Ellicott loamy coarse sand, 0 to 753 14.6%
§ percent slopes
30 Fort Collins loam, 0 to 3 percent 39.0 7.6%
slopes
43 Kim loam, 1 to 8 percent slopes 2.4 0.5%
52 Manzanola clay loam, 1 to 3 200.8 39.0%
percent slopes
59 Nunn ¢lay loam, 0 to 3 percent 1103 21.4%
slopes
75 Razor-Midway complex 13.4 26%
108 Wiley silt loam, 3 to 3 percent 27.5 5.3%
slopes
Totals for Area of Intorest 514.4 100.0%
usDA  Natural Resources Web Soil Survey 8/19/2014
=== Conservation Service National Cooperative Soil Survey Page 3 of 3



Soll Map—El Phso County Area, Colorado

Map Unit Legend

T T i ase Gouny Aren, Golorada (G0826) - oo
“ MapUnitSymbal | T Map Unlt Name T " Acres In AOI ““:‘Porcantof AD) i
1 2 Ascalon sandy loam, 110 3 209 4.1%
percent slopes
16 dlendon sandy loam, O to 3 13.6 2.7%
percani slopes
11 Bresser sandy lnam, 010 3 11.2 2.2%
percenl slopes
28 Ellicott leamy coarse sand, 0 lo 753 14.6%
§ percenl slopes
J0 Fort Collins loam, 0 lo 3 percenl 39.0 7.8%
slopas )
43 Kim loam, 1 te 8 percent slopes 2.4 0.6%
1 (52 Manzenala clay foam, 1 fo 3 ¢ z008 38.0%
peicent slopes
= 59 Nunn clay loam, 0 ta 3 percent 1103 21.4%
slopas
75 Razor-Midway complex 13.4 26%
108 Wiley silt toam, 3 lo 9 percent 27.5 5.3%
slopes
Totals lor Arca of Interest 514.4 100.0%
bsn,a Natural Resourcos Web Soll Survey 8/18/2014
Consorvallon Service National Cooperalive Soil Survey Page3ol3
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EL PASO COUNTY AREA, COLORADO 2153

Included with this soil in mapping are smail areas of
Nunn clay loam, 0 to 3 percent slopes; Sampson loam, 0 to
3 percent slopes; and Ustic Torrifluvents, loamy.

Permeability of this Manzanola soil is slow. Effective
rooting depth is 60 inches or more. Available water
capacity is high. Suxface runoff is slow, and the hazard of
erosion is moderate.

Most areas of this soil are used for irrigated crops. The
main crops are alfalfa, corn, small grain, and pasture. [Jse
of deep-rooted crops, timely tillage, and crop residue to
keep the soil in good tilth are necessary on this soil. A
small acreage of this soil is used for the production of
forage sorghum or sudangrass for feed crops. The
remaining acreage is used as nonirrigated cropland and
rangeland.

This soil is well sunited to plants for suitable grazing,
and both grasses and legumes grow well if the soil is ir-
rigated. )

The native vegetation is mainly alkall sacaton, vine-
mesquite, western wheatgrass, blue grama, and lesser
amounts of switchgrass. Big bluestem, switchgrass, and
junegrass are also present where this soil ceenrs in the
northern part of the survey area.

Stocldng rates and distribution of grazing should be
controlled to facilitate uniform grazing. Fencing and
properly locating livestock watering facilities help to con-
trol grazing. With good range management, this soil
produces good quantities of forage. '

Windbreaks and environmental plantings are generally
well suited to this soil. Summer fallow a year prior to
planting and continued cultivation for weed control are
needed to insure the establishment and survival of
plantings. Trees that are best suited and have good swr-
vival are Rocky Mountain juniper, eastern redcedar, pon-
derosa pine, Siberian elm, Russian-olive, and hackberry.
Shrubs that are best suited are skunkbush sumac, lilac,
Siberian peashrub, and Ameriean plum.

This soil is suited to wildlife habitat. {t is best suited to
habitat for openland and rangeland wildlife. In cropland
areas, habitat favorable for ring-necked pheasant, mourn-
ing dove, and many nongame species can be developed by
establishing wildlife areas for nesting and escape cover.
For pheasant, undisturbed nesting cover is vital and
should be provided for in plans for habitat development.
This is especially true in areas of intensive farming. Ran-
geland wildlife, such as pronghorn antelope, can be en-
couraged by developing livestock watering facilities,
properly managing livestock grazing, and reseeding range
where needed.

The main limitations for urban use of this soil are slow
permaability and shrink-swell potential. Septie tank ab-
sorption fields do not function well because of the slow
pPermenbility. Special designs for buildings and roads are
required to overcome the limitation of the shrink-swell
potential. Capability subclasses IIs, irrigated, and IVe,

nonirrigated.

§2—Manzanola clay loam, 1 to 3 perecent slopes. This
deep, well drained soil formed in ealeareous loamy alluvi-

um on fans and terraces. Elevation ranges from about
5,200 to 6,000 feet. The average annual precipitation is
about -13 inches, the average annual air temperature is
about 49 degrees F, and the average frost-free period is
about 145 days.

Typically, the surface layer is grayish brown clay loam
about 6 inches thick. The subsoil is grayish brown heavy
clay loam about 26 inches thick. The- substratum is gray-
ish brown clay loam to a depth of 60 inches or more. The
lower part of the subsoil and the substratum contain visi-
ble soft masses of Eme.

Included with this soil in mepping are small areas of
Manzanola clay loam, 0 to 1 percent slopes; Nunn clay
loam, 0 to 3 percent slopes; and Sampson loam, 0 to 2 per-
cent slopes.

" Permeability of this Manzanola socil is slow. Effective
rooting depth is 60 inches or more. Availablea water
capaeity is high. Surface runoff is medium, and the hazard
of erosion is moderate.

About B0 percent of the acreage of this soil is used for
irrigated crops. The main crops are alfalfa, corn, small
grain, and pasture. Use of deep-rooted crops, timely til-
lage, and crop residue to keep the soil in good tilth is
necessary. A small percentage of thig soil is used for the
production of forage sorghum or sudangrass for feed
crops. The remaining acreage is used as rangeland.

This soil is well suited to plants suitable for grazing,
and grass and legumes grow well if it is irrigated.

The native vegetation is mainly alkali sacaton, vine-
mesquite, western wheatgrass, blue grama, and lesser
amounts of switchgrass. Big bluestem, switchgrass, and
junegrass are also present where this soil oceurs in the
northern part of the survey area.

Stochking rates and distribution of grazing should be
controlled to facilitate uniform grazing. Fences and
proper loeation of livestock watering facilities help to con-
trol grazing. With good range management, this seil
produces good quantities of forage.

Windbreaks and environmental plantings generally are
well suited to this soil Summer fallew a year prior to
planting and. continued cuitivation for weed control are
needed to insure the establishment and survival of
plantings. Trees that are best suited and have good sur-
vival are Rocky Mountain juniper, eastern redeedar, pon-
derosa pine, Siberian elm, Russian-olive, and hackberry.
Shrubs that are best suited are skunkbush sumae, lilac,
Siberian peashrub, and American plum.

This soil is suited to wildlife habitat. It is best suited to
habitat for openland and rangeland wildlife. In cropland
areas, habitat favorable for ring-necked pheasant, mowrn-
ing dove, and many nongame species can be developed by
establishing areas for nesting and escape cover. For
pheasant, undisturbed nesting cover is vital and should be.
provided for in plans for habitat development. This is
especially true in areas of intensive farming. Rangeland
wildlife, such as pronghorm antelope, can be assisted by
developing Livestock watering facilities, properly manag-
ing livestock grazing, and reseeding range where needed.
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The main limitations for urban use of this soil are slow
permeability and high shrink-swell potential. Septic tank
absorption fields do not function well as a result of the
slow permeability. Special designs for buildings and roads
are required to overcome the limitation of the high
shrink-swell potential. Capability subclasses I'Ve, nonir-
rigated, and Ile, irrigated.

53—Manzanola clay loam, 3 to 9 percent slopes. This
deep, well drained soil formed in calcareous loamy ailuvi-
um on fans, terraces, and valley side slopes. Elevation
ranges from about 5,200 to 6,000 feet. The average annual
precipitation is about 13 inches, the average annual air
temperature is about 49 degrees F', and the average frost-
free pericd is about 145 days.

Typically, the surface layex is grayish brown clay loam
about 6 inches thick. The subsoil ia grayish brown heavy
clay loam about 26 inches thick. The substratum is gray-
ish brown clay loam to a depth of 60 inches or more. The
lower part of the subsoil and the substratum contain visi-
ble soft masses of lime.

Included with this soil in mapping are small areas of
Manvel loam, 3 to 9 percent slopes; Neville-Rednun corm-
plex, 2 to 9 percent slopes; and Satanta-Neville complex, 3
to B percent slopes.

Permeability of this Manzanola soil is slow. Effective
rooting depth is 60 inches or more. Available water
capacity is high, Surface runoff is rapid, and the hazavd of
erosion is-high.

Most areas of this soil are used as rangeland and for
military maneuvers. .

This soil is wel suited to the preduction of native
vegetation suitable for grazing. The nalive vegetation is
mainly blue grama, western wheatgrass, side-oats grama,
dropseed, and galleta. Production varies from year to
year, depending on amount of precipitation.

Fencing and properly locating livestock watering facili-
ties help to control grazing. Deferment of grazing may be
necéssary to maintain a needed balance between livestock
nge and forage production. In areas where the plant cover
has been depleted, pitting can be used to help the native
vegetation recover. Chemical control practices rhay be
needed in disturbed areas where dense stands of
pricklypear occur. Ample amounts of litter and forage
need to be left on the soil because of the high hazard of
soil blowing.

Windbreaks and environmental plantings generally are
well suited to this soil. Summer fallow a year prior to
planting and continued cultivation for weed control are
needed to insure the establishment and survival of
plantings. Trees that are best suited and have good sur-
vival are Rocky Mountain juniper, eastern redcedar, pon-
derosa pine, Siberian elm, Russian-olive, and hackberry.
Shrubs that are best suited are skunkbush sumae, lilae,
Siberian peashrub, and American plum.

This soil is suited to wildlife habitat. It is best suited to
habitat for openland and rangeland wildlife. Rangeland
wildlife, sueh as pronghorn antelope, can be encouraged

y developing livestock watering tacilities, properly

managing lvestock grazing, and reseeding range where
needed.

The main limitations of this so:l for urban uses are slow
pexrmeability and high shrink-swell potential, Septic tank
absorption fields do not function well because of the slow
permeability. Special designs for buildings and roads are
required to overcome the limitation of high shrink-swell
potential. Capability subelass. Vie.

84—Midway clay loam, 3 to 25 percent slopes. This
shallow, well drained soil formed in residuumn derived
from calearecus shale on uplands. Elevation ranges from
5,200 to 6,200 feet. The average annual precipitation is
about 13 inches, the average annual air temperature is
about 49 degrees F, and the frost-fiee penod ia about 145
daya.

Typieally, the surface layer is light yellowish brown
clay loam about 4 inches thick. The underlying material is
light yellowish brown clay about 4 inches thick and gray-
ish brown clay that contains 50 percent soft shale frag-
menta and is sbout 5 inches thick. Shale ia at a depth of
13 inches,

Ineluded with this soil in mapping are small areas of
Louviers silty clay lcam, 3 to 18 percent slopes; Nelson-
Tassel fine sandy loams, 3 to 18 percent slopes; and Razor
clay loam, 3 to 9 percent slopes.

Permeability of this Midway soil is slow. Effective root-
ing depth is less than 20 inches. Available water capacity
is low. Surface runoff is medinm to rapid, and the hazard
of erosion is moderate to high.

Most aveas of this soil are used as rangeland. .

The native vegetation is mainiy blue grama, galleta, al-
kali sacaton, western wheatgrass, and fourwing saltbush.
Little bluestem, side-oats grama, and needleandthread are
aiso present where this soil oceurs in the northern part of
the survey area. The presence of princesplume, two-
groove millcveteh, and Fremont goldenweed md:catcs that
seloninm-bearing plants are in the stand.

This soil is difficult to revegetate, and it is the1 efore
especially important that livestock grazing be carefully
managed, Excessive removal of vegetation can result in
severe erosion. Properly locating livestock watering faeili-
ties helps to control grazing.

Windbreak and environmental plantings generally are
not suited to this soil. Onsite investigation is nceded to
determine if plantings are feasible,

This treeless soil produces little vegetation, especially
in times of drought, when annual production may be as
low as 300 pounds per acre. Rangeland wildlife, such as
antelope and scaled quail, ¢can be encouraged by properly
managing livestock grazing, installing livestock watenng
facilities, and resceding range where necessary.

Thé main limitations for the use of this soil as sites for
buildings and homes are shallow depth to shale and high
shrink-swell potential. Septic tank absorption fields do not
function properly because of the slow permeability of this
so0il. Praciices are needed to reduce surface runoff and
thus keep erosion to a minimum. Special designs for
buildings and roads are needed because of the shallow
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tices help to maintain vigor and growth of plants. Fencing
and properly locating livestock watering facilities also
aelp to control grazing.

Windbreaks and environmental plantings generally are
well suited to these soils. Summer fallow a year prior to
planting and continued cultivation for weed control are
needed to insure establishment and survival. Trees that
are best suited to these soils are Rocky Mountain juniper,
eastern redeedar, ponderosa pine, Siberian elm, Russian-
olive, and hackberry. Shrubs that are best suited to these
soils arve skunkbush sumae, lilac, Siberian peashrub, and
American plam.

These soils are best suited to habitat for openland and
rangeland wildlife. In cropland areas, habitat favorable
for ring-necked pheasant, mourning dove, and many non-
game species can be developed by establishing areas for
nesting and escape cover. Rangeland widlife, such as
pronghorn antelope, can be encouraged by developing
livestock watering facilities, properly managing livestock
grazing, and reseeding range where needed.

The main limitations of the Neville soil for urban use
are its limited ability to support a load, moderate shrink-
swell potential, and frost action potential The main

limitations of the Rednun soil are slow permeability,.
shrink-swell potential, and frost action potential. Special -

designs for buildings and roads are needed to overcorne
these limitations. Community sewage systems may be
required because septic tank absorption fields do not
funection properly whére permeability is slow. Capability
ubelass IVe.

59—Nunn elay loam, 0 to 3 percent slopes. This deep,
well drained soil is on terraces, fans, and uplands. It
formed in mixed alluvium. Elevation ranges from about
5400 to 6,500 feet. The average annual precipitation is
about 14 inches, the average annual air temperature is
about 47 degrees F, and the average frost-free period is
about 145 days.

Typically, the surface layer is grayish brown clay loam
about 12 inches thick. The subsoil is grayish brown heavy
clay loam about 18 inches thick. The substratum to a
depth of 72 inches is light olive brown sandy elay loam in
the upper part and light brownish gray clay in the lower
part. Visible lime occurs as soft masses and streaks
throughout the substralur.

Inctuded with this soil in mapping are small areas of
Maunzanela clay loam, 0 to 1 percent slopes; Manzanola
clay loam, 1 to 3 percent slopes; Sampson loam, 0 to 3
Percent siopes; and Ustic Torrifluvents, loamy.

Permeability of this Nunn soil is moderately slow. Ef-
fective rooting depth is 60 inches or more. Available
Widter capacity is high. Surface runoff is slow to medium,
and the hazard of evosion is slight.

About 70 percent of the acreaga of this soil is in dry-
lund and irrigated crops. Wheat is the main dryland crop,
and corn and alfalfa are the main irrigated crops. The
rémaining acreage is used as rangeland.

This s0il is suited to the production of native vegetation

‘able for grazing. The native vegetation is mainly

western wheatgrass, blue grame, alkali sacaton, needle-
andthread, and side-oats grama. Galleta and fourwing
saitbush are also present where this soil accurs in the
southern part of the survey area. The presence of prin-
cesplume, two-groove milkvetch, and Fremont gol-
denweed indicates that selenium-bearing plants are in the
stand.

Good grazing management is essential to maintain the
desirable grasses. Deferment of grazing early in spring
helps to maintain the vigor of cool-season grasses.
Properly locating livestock watering facilities helps to
control grazing.

Windbreaks and environmental plantings generally are
well suited to this soil. Sumuner fallow a year prior to
planting and continmed cultivation for weed contrel are
needed to insure the establishment and survival of
plantings. Trees that are best suited and have good sur-
vival are Rocky Mountain juniper, eastern.redcedar, pon-
derosa pine, Siberian elm, Russian-olive, and hackberry.
Shrubs that are best suited are skunkbush sumae, blac,
Siberian peashrub, and American plum,

This soil is best suited to habitat for openland and ran-
geland wildlife. In cropland areas, habitat favorable for
ring-necked pheasant, mouwrning dove, and many nongame
species can be developed by providing nesting areas and
escape cover. For pheasant, undisturbed nesting cover is
vital and should be provided for in plans for habitat
development; this is especially tiue for intensively farmed
areas, Rangeland wildlife, such as pronghorn antelope, can
be encouraged by developing livestock watering facilities,
properly managing livestock grazing, and resceding range
where needed.

The main limitations of this soil for urban use are slow
permeability, low Sstrength, and shrink-swell potential
Buildings and roads must be designed to overcome the
limitations of low bearing strength and shrink-swell
potential. Septie tank absorption fields do not function
properly because of the slow permeability. Capabl].lty sub-
classes IlIe, nonirrigated, and Ile, irrigated.

60—0Olney sandy loam, 0 to 3 percent slopes. This
deep, well drained soil formed in calcareous sandy sedi-
ment on uplands. Elevation ranges from 5,200 to 6,000
feet. The average annual precipitation is about 13 inches,
the average onnual air temperature is about 49 degrees
F, and the average frost-free period is about 146 days.

Typically, the swface layer is grayish brown. sandy
loam about 8 inches thick. The subsoil, about 21 inches
thick, is brown sandy clay loam in the upper 7 inches and
pale brown sandy clay loam grading to sandy loam in the
lower 14 inches. The substratum to a depth of 60 inches is
very pale brown sandy loam that grades to loamy sand.
The lower part of the subseoil and the substratum have
visible lime in the form of soft masses and seams.

Inetuded with this soil in mapping are small areas of
Olney and Vona soils, eroded; Vona sandy leam, 1 to 3
percent slopes; and soils that are similar to this Olney soil
in the upper 40 inchas but that are very dark brown and
loamy below a depth of 4G inches. Also included are
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{Absence of an ehtry Indicates the leature is not a concern. See "flooding"”
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APPENDIX B — HYDROLOGY & HYDRAULIC CALCULATIONS

Pioneer Landing Filing No. 2 -22-
CEG Project No. 100.028



S N

15004 1st Avenue S.
Burnswille, MN 553006

PROJECT NAME: Pioneer Landing Filing No 2

PROJECT NUMBER: 100.028
ENGINEER: RLS
DATE: 10/27/14

Preliminary Drainage Plan

DEVELOPED CONDITIONS HYDROLOGY CALCULATIONS

BASIN CRITERIA
REFERENCE' B3.1 B3.2 B3.3. B3.4 _ B35 .| B3s B37. | _B3s

AREA, A [ACRE] - 2.12 1.19 2.89 2.43 0.92 2.19 1.16 0.60
RUN-OFF COEFFICIENT, Cs - 0.65 0.65 0.56 0.65 0.65 0.65 0.65 0.65
OVERLAND DROP [FT] - 1.8 2.0 2.4 3.2 2.4 3.0 1.4 2.4
OVERLAND FLOW LENGTH, Lg [FT) - 90.0 100.0 120.0 160.0 120.0 150.0 70.0 120.0
OVERLAND SLOPE, S {%] - 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00%
OVERLAND FLOW TIME, t; [MIN}] - 8.1 6.4 85 8.1 7.0 79 5.4 7.0
TRAVEL FLOW DROP [FT] - 4.0 2.5 5.0 2.8 2.4 4.9 5.4 2.1
TRAVEL FLOW LENGTH, Lt [FT] - 560.0 390.0 780.0 310.0 270.0 490.0 450.0 210.0]
TRAVEL SLOPE, S, [%] - 0.71% 0.64% 0.64% 0.90% 0.90% 1.00% 1.20% 1.00%
TRAVEL VELOCITY, V, [FT/SEC] V=1,486/n * R¥* "7 2,49 2.36 2.36 2.80 2.80 2.95 3.23 2.95
TRAVEL TIME, t, [MIN] - 3.7 2.8 5.5 1.8 1.8 2.8 2.3 1.2
TIME OF CONCENTRATION, t, b+ 9.8 9.2 14.0 10.0 8.6 10.6 7.7 8.2
5-YR RUN-OFF COEFFICIENT, Cs - 0.65 0.65 0.56 0.65 0.65 0.65 0.65 0.65
5-YR RAINFALL INTENSITY, Is [IN/HR] - 4,35 4.46 3.77 4.32 4.56 4,22 4.74 4.64
5-YR MAXIMUM RUN-OFF, Qs [CFS] Q=CIA 6.0 35 6.1 6.8 27 6.0 3.6 1.8
100-YR RUN-OFF COEFFICIENT, Cygg 0.75 0.75 0.67 0.75 0.75 0.75 0.75 0.75
100-YR RAINFALL INTENSITY, 140 [IN/HR] - 7.73 7.93 6.70 7.69 8.10 7.50 5.43 8.25
100-YR MAXIMUM RUN-OFF, Q400 [CFS) Q=CIA 12.3 7.1 13.0 14.0 5.6 12.3 7.3 3.7
' City of Colorado Springs and El Paso Counly Drainage Criteria
Manual unless otherwise noted.
® Urban Drainage Crileria Manual

Page 10f4 FPAT00V100.028\Drainage\100.028-DR



CORE

ENGINEERING GROUP

15004 1st Avenue S,
Burnsville, NN 55306

PROJECT NAME: Pioneer Landing Filing No 2

PROJECT NUMBER: 100.028
ENGINEER: RLS
DATE: 10/27/14

Preliminary Drainage Plan

DEVELOPED CONDITIONS HYDROLOGY CALCULATIONS

BASIN CRITERIA .

REFERENCE' B3.9 B3.10 B3.11 . B3.12. B3.13 B3.14 B315. .|  B3.16. .
AREA, A [ACRE) - 2.11 1.22 0.71 2.07 0.29 0.49 1.84 0.93
RUN-OFF COEFFICIENT, Cs - 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
OVERLAND DROP [FT] - 3.2 1.4 1.0 3.8 0.6 0.6 1.2 0.4
OVERLAND FLOW LENGTH, L, [FT] - 160.0 70.0 50.0 190.0 30.0 30.0 60.0 20.0
OVERLAND SLOPE, Sg [%] - 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00%
OVERLAND FLOW TIME, t [MIN] - 8.1 5.4 45 8.9 35 35 5.0 2.9
TRAVEL FLOW DROP [FT] - 5.3 6.3 2.3 3.5 3.5 3.0 46 5.0
TRAVEL FLOW LENGTH, Lt {FT] - 440.0 630.0 230.0 345.0 350.0 300.0 570.0 620.0
TRAVEL SLOPE, 5, {%] - 1.20% 0.99% 1.00% 1.00% 1.00% 1.00% 0.80% 0.80%
TRAVEL VELOCITY, V, [FT/SEC] V=1,486/n * R¥** 57 3.24 2.94 2.95 2.95 2.95 2.95 2.64 2.64
TRAVEL TIME, 1, [MIN] - 23 3.6 13 1.9 20 17 36 3.9
TIME OF CONCENTRATION, t tith 10.4 9.0 5.8 10.8 5.5 52 8.6 6.8
5-YR RUN-OFF COEFFICIENT, Cs - 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
5-YR RAINFALL INTENSITY, Is [IN/HR] - 4.26 4.50 5.16 4.19 5.24 5.32 4.57 4.93
5-YR MAXIMUM RUN-OFF, Qs [CFS] Q=CIA 58 36 2.4 5.6 1.3 1.7 5.5 3.0
100-YR RUN-OFF COEFFICIENT, Cyoq 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75
100-YR RAINFALL INTENSITY, l,55 [IN/HR] - 7.57 B.01 9.17 7.46 9.33 9.46 B.13 8.77
100-YR MAXIMUM RUN-OFF, Q40 [CFS] Q=CIA 12.0 7.3 4.9 11.6 2.7 35 11.2 6.1
! City of Colorado Springs and El Paso County Drainage Crileria
Manual unless otherwise noted.
% Urban Drainage Criteria Manual

hmom 20f4 PA100V100.028\Drainage\100.028-DR
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15004 15t Avenue S.
Burnsville, MIN 55306

PROJECT NAME: Pioneer Landing Filing No 2

PROJECT NUMBER: 100.028
ENGINEER: RLS
DATE: 10/27/14

Preliminary Drainage Plan

DEVELOPED CONDITIONS HYDROLOGY CALCULATIONS

T o. . BASIN _ CRITERIA - |- S EETAR | NP CRRE, CRCIEDN IOE- 5 Y I L |

S O REFERENCE! [, .. .B42 | Ba3. .l B44 0| rBas . r.cBSA | .. BE2
AREA, A {ACRE] - 1.82 1.83 1.74 1.19 4,02 4.09 8.89
RUN-OFF COEFFICIENT, Cs - 0.65 0.65 0.65 0.65 0.37 0.37 0.32
OVERLAND DROP [FT] - 2.6 1.8 0.6 46 4.0 3.0 26 .
OVERLAND FLOW LENGTH, Lo [FT] - 130.0 90.0 30.0 230.0 200.0 130.0 130.0 130.0
OVERLAND SLOPE, 5q [%] - 2.00% 2.00% 2.00% 2.00% 2.00% 2.31% 2.00% 2.00%
OVERLAND FLOW TIME, t; [MIN] - 7.3 6.1 35 9.8 14.7 11.3 12.7 57
TRAVEL FLOW DROP [FT] - 4.3 7.0 9.7 13 3.0 18.0 9.0
TRAVEL FLOW LENGTH, Lt [FT) - 430.0 700.0 970.0 130.0 600.0 1400.0 1370.0
TRAVEL SLOPE, S, [%] - 1.00% 1.00% 1.00% 1.00% 0.50% 1.29% 0.66%
TRAVEL VELOCITY, V, [FT/SEC] V=1.486/n * R * §'2 2.95 2.95 2.95 2.95 2.09 3.34 2.39
TRAVEL TIME, t, [MIN] - 2.4 4.0 5.5 0.7 4.8 7.0 9.6
TIME OF CONCENTRATION, t. ti+, 9.8 10.1 9.0 10.5 14.7 16.1 19.7 15.3
5-YR RUN-OFF COEFFICIENT, Cs - 0.65 0.65 0.65 0.65 0.37 0.37 0.32 0.75
5-YR RAINFALL INTENSITY, Is [IN/HR] - 4.36 4.31 4.49 4.24 3.67 3.53 3.20 3.62
5-YR MAXIMUM RUN-OFF, Qs [CFS) Q=CIA 52 5.1 5.1 3.1 5.5 5.3 9.1 37.8
100-YR RUN-OFF COEFFICIENT, Cyo 0.75 0.75 0.75 0.75 0.51 0.51 0.47 0.83
100-YR RAINFALL INTENSITY, 11g0 (IN/HR] - 7.76 7.67 7.99 7.55 6.54 6.27 5.69 6.44
100-YR MAXIMUM RUN-OFF, Qqq0 [CFS) Q=CIA 10.6 10.5 10.4 6.3 13.4 13.1 23.8 74.4
' City of Colorado Springs and E! Paso County Drainage Criteria
Manual unless otherwise noted.
2 Urban Drainage Criteria Manual

Page 3 Of 4 PA100\100.028\Drainage\100.028-DR



CORE

ENGINEERING GROUP

15004 1st Avenue S.
Burnsville, MN 55306

PROJECT NAME: Pioneer Landing Filing #2
PROJECT NUMBER: 100.028

ENGINEER: RLS

DATE: October, 2014

Preliminary Drainage Plan
DEVELOPED CONDITIONS RUNOFF COEFFICIENTS
[ Basin Area | Cover (%) C5 Wid.C5 [ C100 [Wid. C100 | Type of Cover

B3.3 1.20 41.52% 0.30 0.12 0.45 0.19 backyard
1.10 38.06% 0.65 0.25 0.75 0.29 houses
0.59 20.42% 0.90 0.18 0.95 0.19 street
2.89 100.00% 0.56 0.67

B5.1 3.29 80.44% 0.30 0.24 0.45 0.36 backyard
0.80 19.56% 0.65 0.13 0.75 0.15 houses
0.00 0.00% 0.90 0.00 0.95 0.00 street
4.09 100.00% 0.37 0.51

B85.2 7.89 93.15% 0.30 0.28 0.45 0.42 open space
0.58 6.85% 0.65 0.04 0.75 0.05 houses
0.00 0.00% .90 0.00 0.95 .00 street
847 | 100.00% 0.32 0.47

I

B4.5 3.22 | 80.10% 0.30 0.24 0.45 0.36 open space
0.80 | 19.90% 0.65 0.13 0.75 0.15 houses
4.02 100.00% 0.37 0.51

B2.1 0.00 0.00% 0.30 0.00 0.45 0.00 backyard
812 | 58.33% 0.65 0.38 0.75 0.44 houses
5.80 41.67% 0.90 0.38 0.95 0.40 street
13.92 100.00% 0.75 0.83

I

B2.3 0.00 0.00% 0.30 0.00 0.45 000 | | backyard
0.65 59.09% 0.65 0.38 0.75 0.44 houses
0.45 40.91% 0.90 0.37 0.95 0.39 street
1.10 100.00% 0.75 0.83

B2.5 0.30 13.04% 0.30 0.04 0.45 0.06 backyard
1.20 52.17% 0.65 0.34 0.75 0.39 houses
0.80 34.78% 0.90 0.31 0.95 0.33 street
2.30 | 100.00% 0.69 0.78




Weir Report

Hydraflow Expresa by Intsliscive

overflow wier

Tuesday, Jul 8 2014, 2:40 PM

Trapezoidal Weir Highlighted
Crest = Sharp Depth (ft) = 1,29
Bottom Length (ft) = 40.00 Q (cfs) = 200.00
Total Depth (ft) = 2.00 Area (sqft) = 58.26
Side Slope (z:1) = 4.00 Velocity (ft/s) = 3.43
Top Width (ft) = 50,32
Calculations
Weir Coeff. Cw = 3.10
Compute by: Known Q
Known Q (cfs) = 200.00
Depth (ft) averflow wier Depth (ft)
3.00 3.00
2.00 2.00
. “7 - .
1.00 / 1.00
0.00 0.00
-1.00 -1.00
0 5 10 15 20 25 30 35 40 45 S50 55 60 B85 70
Weir —— W.S.

Length (ft)




Channel Report

Hydraflow Express by Intelisolve

OVERFLOW SWALE TO POND B1

Friday, Aug 29 2014, 11:16AM

Trapezoidal Highlighted
Botom Width (ff) = 16.00 Depth (ft) = 0.93
Side Slope (z1) = 4.00 Q (cfs) = 107.00
Total Depth (ft) = 1.00 Area (sqft) = 18.34
Invert Elev (ft) = 100.00 Velocity (ft/s) = 5.83
Siope (%) = 2.00 Wetted Perim (ft) = 23.67
N-Value = 0.030 Crit Depth, Yc () = 1.00
Top Width (ft) = 23.44
Calculations EGL (ft) = 1.46
Compute by: Known Q
Known Q (cfs) = 107.00
Elev (ft) Section Depth (ft)
102.00 2.00
101.50 = - 1.50
101.00 = - 1.00
100.50 0.50
100.00 — 0.00
9950 ———— . -0.50
0 5 10 15 20 25 a0 35

Reach (ft)



Channel Report

Hydraflow Express by Intelisolve ’ Tuesday, Jul 1 2014, 2:33 PM

5 year Street Capacity - 0.6%

User-defined Highlighted

Invert Elev (ft) = 99.53 Depth (ft) = 0.46

Slope (%) = 0.60 Q (cfs) = 5,906

N-Value = Composite Area (sqft) = 2.74

Velocity (ft/s) = 2.16

Calculations Wetted Perim (ft) = 16.73

Compute by: Q vs Depth Crit Depth, Yc (ft) = 0.42

No. Increments = 20 Top Width (ft) = 16.63

EGL (ft) = 0.53

(Sta, El, n)-(Sta, El, n)...

{0.00, 100.18)-(7.50, 100.03, 0.030)-(8.83, 99.63, 0.016)-(10.00, 89.70, 0.016)-{25.00, 100.00, 0.016)

Elev (ft) Section Depth (ft)
101.00 1.47
100.50 — 0.97
100.00 \ - — 0.47

’_“_//
99.50 ~—- -0.03
99,00 - : - -0.53
-5 0 5 10 15 20 25 30

Sta (ft)



Channel Report

Hydraflow Exprass by Intellsolve

5 year Street Capacity - 0.7%

Tuesday, Jul 1 2014, 2:32 PM

User-defined Highlighted

Invert Elev (ft) = 90.53 Depth (ft) = 0.46

Slope (%) = 0.70 Q (cfs) = 6.379

N-Value = Composite Area (sqft) = 274

Velocity (ft/s) = 2.33

Calculations Wetted Perim (ft) = 16,73

Compute by: Q vs Depth Crit Depth, Yc (ft) = 0.43

No. Increments = 20 Top Width (ft) = 16.63

EGL (ft) = 0.54

(Sta, El, n)-(Sta, El, n)...

{0.00, 100.18)-(7.50, 100.03, 0.030)-{8.83, 99.53, 0.016)-(10.00, 99.70, 0.016)-(25.00, 100.00, 0.076)

Elev (ft) Section Depth (ft)
101.00 1.47
100.50 -~ e 0.97
100.00 B e — 0.47

99.50 — -0.03

99.00 —— . - — -0.53

-5 0 5 10 15 20 26 30

Sta (ft)



Channel Report

Hydraflow Exprass by Intellsolve

5 year Street Capacity - 0.8%

User-defined
Invert Elev (ft)
Slope (%)

N-Value

Calculations
Compute by:
No. Increments

99.53
0.80
Composite

Q vs Depth
= 20

(Sta, El, n)-(Sta, EIl, n)...
{0.00, 100.18)-(7.50, 100.03, 0.030)-(8.83, 89.53, 0.016}-(10.00, 99.70, 0.016)-(25.00, 100.00, 0.016)

Highlighted
Depth (ft)

Q (cfs)

Area (sqft)
Velocity (ft/s)

Tuesday, Jul 1 2044, 2:32 PM

Wetted Perim (ft)
Crit Depth, Yc (ft)

Top Width (ft)

EGL (ft)

0.46
6.819
2.74
2.49
16.73
0.44
16.63
0.55

Depth (ft)

Elev (ft) Section

101.00 - 1.47

100.50 - —t— 0.87

~7

100.00 = — - 0.47
99.50 - — — - -+— -0.03
99.00 - - -0.53

-5 0 5 10 15 20 25 30

Sta (ft)



Channel Report

Hydraflow Express by Intslisolve Tuesday, Jul 12014, 2:31 PM

5 year Street Capacity - 0.9%

User-defined Highlighted

Invert Elev (ft) = 99,53 Depth (ft) = 0.46

Slope (%) = 0.90 Q (cfs) = 7.233

N-Value = Composite Area (sgft) = 2.74

Velocity (ft/s) = 2,64

Calculations Wetted Perim (f) = 16.73

Caompute by: Q vs Depth Crit Depth, Yc (ft} = 0.44

No. Increments = 20 Top Width (ft) = 16.63

EGL (ft) = 0.56

(Sta, EIl, n)-(Sta, Ei, n)...

{0.00, 100.$8)-(7.50, 100.03, 0.030)-(8.83, 99.53, 0.D16)(10.00, 99.70, 0.016)-(25.00, 100.00, 0.016)

Elev (ft) Section Depth (ft)
101.00 147
100.50 - 0.97
100.00 —{—-——n i hva —— — 047

99.50 — -0.03

99.00 — - . : - L 053

-5 0 5 10 15 20 25 30

Sta (ft)



Channel Report

HydraNow Express by Inlelisolve

5 year Street Capacity - 1.0%

User-defined

Invert Elev (ft) = 99.53
Slope (%) = 1.00
N-Value = Composite
Calculations

Compute by: Q vs Depth
No. Increments = 20

(Sta, EI, n)-{Sta, El, n)...

Highlighted
Depth (ft)

Q (cfs)

Area (sqft)
Velocity (ft/s)

Wetted Perim (ft)
Crit Depth, Yc (ft)

Top Width (ft)

EGL (ft)

(0.00, 100.18)-(7.50, 100.03, 0.030)-(8.83, 69.53, 0.016)-(10.00, 99.70, 0.016)-(25.00, 100.00, 0.046)

0.48
7.624
2.74
2.78
16.73
0.45
16.63
0.58

Tuasday, Ju! 1 2014, 2:31 PM

Elev (ft) Section Depth (ft)
101.00 1.47
100.50 | 0.97

\\ 5
100.00 - ‘ 7 — 0.47
99.50 — § -0.03
99.00 — g - ; -0.63
5 0 5 10 15 20 25 30

Sta (ft)



Channel Report

Hydraflow Express by Intefisolve Tuesday, Jui 1 2014, 2.:30 PM

5 year Street Capacity - 1.1%

User-defined Highlighted

Invert Elev (ft) = 99.53 Depth (ft) = 0.46

Slope (%) = 1.10 Q (cfs) = 7.996

N-Value = Composite Area (sqft) = 2.74

Velocity (ft/s) = 2.92

Calculations Wetted Perim (ft) = 16.73

Compute by: Q vs Depth Crit Depth, Yc (ft} = 0.48

No. Increments = 20 Top Width (ft) = 16.63

EGL (ft) = 0.59

(Sta, El, n)-(Sta, El, n)...

{0.00, 100.18)-(7.50, 100.03, 0.030)-{8.83, 99.53, 0.016)-(10.00, 59.70, 0.016)-(25.00, 100.09, 0.016)

Elev {ft) Section Depth (ft)
101.00 1.47
100.50 — - - 0.97

'\\ ’\7;

100.00 — 0.47
99.50 —] - -0.03
99.00 —L- d— 063

-5 0 5 10 15 20 25 30

Sta (ft)



Channel Report

Hydraflow Express by intellsolve

5 year Street Capacity - 1.2%

Tuesday, Jul 1 2014, 2:30 PM

User-defined Highlighted

lnvert Elev (ft) = 99.53 Depth {ft) = 0.46

Slope (%) = 1.20 Q (cfs) = 8.352

N-Value = Composite Area (sqft) = 2.74

Velocity (ft/s) = 3.05

Calculations Wetted Perim (ft) = 16.73

Compute by: Q vs Depth Crit Depth, Yc (ft) = 0.46

No. Increments = 20 Top Width (ft) = 16.63

EGL (ft) = 0.60

(S1a, El, n)-(Sta, El, n)...

(0.00, 100.18)-(7.50, 100.03, 0.030)-(8.83, 99.53, 0.016)-(10.00, 99.70, 0.016)-(25.00, 100.00, 0.016)

Elev (ft) Section Depth (ft)
101.00 1.47
100.50 - —— 0.97
100.00 — T | Ava / 0.47

99.50 ————+— - — +— — - -0.03

99.00 ———-—»N — | —— 053

- 0 5 10 15 20 25 30

Sta.(ft)




Channel Report

Hydraflow Express by Intelisolve

Tuesday, Jul 1 2014, 2:34 PM

100 year Street Capacity - 0.6%

User-defined Highlighted
Invert Elev (ft) = 09.53 Depth (ft) = 0.62
Slope (%) = 0.60 Q (cfs) = 26.70
N-Value = Composite Area (sqft) = 11.84
Velocity (ft/s) = 225
Calculations Wetted Perim (ft) = 46.96
Compute by: Q vs Depth Crit Depth, Ye (ft) = 0.55
No. Increments = 20 Top Width (ft) = 46.75
EGL (ft) = 0.70

(Sta, E, n)-(Sta, El, n)...
{0.00, 100.18)-(7.50, 160.03, 0.030)-(8.83, 99,53, 0.016)-(10.00, 99.70, 0.016)-(25.00, 100.00, 0.016)-{40.00, 99.70, 0.016)-{41.17, 99.53, 0.016)
-(42.50, 100.03, 0.030)-(50.00, 100.18, 0.030)

Elev (ft) Section Depth (/)
101.00 - - 1.47
100.50 — — 0,97

<
] —I=
100.00 —— - _ o 0.47
99.50 e -= -0,03
9900 —t-—mA—e - — - i R X
-5 0 5 10 15 20 25 30 35 40 45 50 55

Sta (ft)



Channel Report

Hydraflow Express by Intellsolve ‘Tuesday, Jul 1 2014, 2:24 PM

100 year Street Capacity - 0.7%

User-defined Highlighted
Invert Elev (ft) = §9.53 Depth (ft) = (.62
Slope (%) = 0.70 Q (cfs) = 28.84
N-Value = Composite Area (sqft) = 11.84
Velocity (ft/s) = 2.44
Calculations Wetted Perim (ft) = 46.96
Compute by: Q vs Depth Crit Depth, Yc (ft) = 0.57
No. Increments = 20 Top Width (ft) = 46.75
EGL (ft) = 0.71

(Sta, El, n)-(Sta, EIl, n)...
(0.00, 100.18)-(7.50, 100.03, 0.030)-(8.83, 89.53, 0.016)-(10.00, 99.70, 0.016)-(25.00, 100.00, 0.016)-(40.00, 99.70, 0.016)-(41.17, 99.53, 0.016)
-(42.50, 100.03, 0.030)-(50.00, 100.18, 0.030)

Elev (ft} Section Depth (ft)
101.00 — — : 1.47
100.50 —1- - 0.97

- ¥ _

100.00 ———- —K‘ - | 0.47
99.50 — ~ - - - 003
99.00 : : i : — 053

5 0 5 10 15 20 25 30 35 40 45 50 55

Sta (ft}



Channel Report

Hydrafiow Express by Inlelisclve Tuasday, Jul 1 2014, 2:25 PM

100 year Street Capacity - 0.8%

User-defined Highlighted
Invert Elev (ft) = 99.53 Depth (ft) = 0.62
Slope (%) = 0.80 Q (cfs) = 30.83
N-Value = Composite Area (sqft) = 11.84
Velocity (it/s) = 2.60
Calculations Wetted Perim (ft) = 46.96
Compute by: Q vs Depth Crit Depth, Yc (ft) = 0.58
No. Incremenfs = 20 Top Width (ft) = 48.75
EGL (ft) = 0.72

(Sta, El, n)-(Sta, EL, n)...
{0.00, 100.18)-(7.50, 100.03, 0.030)-(6.83, 99.53, 0.016)-(10.00, 99.70, 0.016)-(25.00, 100.00, 0.016)-(40.00, 99.70, 0.016)-(41.17, 99.53, 0.016)
-{42.50, 100.03, 0.030)-(50.00, 100.18, 0.030)

Elev (ft) Section Depth (ft)
101.00 - - - 1.47
100.50 —— : . - 0.97

V7
=~ — "

100.00 -~ . R - il . Q47
99.50 - -0.03
99.00 L | L | I o953

- 0 5 10 15 20 25 30 35 40 45 50 55

Sta (ft)




Channel Report

Hydraflow Express by Intelisolve

Tuesday, Jul 1 2014, 2:25 PM

100 year Street Capacity - 0.9%

User-defined Highlighted
Invert Elev (ft) = 99.53 Depth (ft) = 0.62
Slope (%) = 0.90 Q (cfs) = 3270
N-Value = Composite Area (sqft) = 11.84
Velocity (ft/s) = 276
Calculations Wetted Perim (ft) = 46.96
Compute by: Q vs Depth Crit Depth, Yc (ft) = 0.59
No. Increments = 20 Top Width (ft) = 46.75
EGL (ft) = 0.74

(Sta, EI, n)-(Sta, E), n)...
{0.00, 100.18)-(7.50, 100,03, 0.030)-(8.83, 99.53, 0.016)-(10.00, 89.70, 0.016)-{25.00, 100.00, 0.016)-(40.00, 99.70, 0.018)-(41.17, 99.53, 0.016)

-{42.50, 100.03, 0.030)-(50.00, 100.18, 0.030)

Elev (ft) Section Depth (ft)
101.00 — W - 147
100.50 - - 0.97

g
\ e — /

100.00 ™ | - 0.47
N \ .
89.50 : - I- -0.03
99.00 — . . - — 053

-5 0 5 10 15 20 25 30 36 40 45 50 55

Sta (ft)



Channel Report

Hydraflow Exprass by Intelisoive

Tuesday, Jul 1 2014, 2:28 PM

100 year Street Capacity - 1.0%

User-defined Highlighted
Invert Elev (ft) = 00.53 Depth (ft) = 0.62
Slope (%) = 1.00 Q (cfs) = 34.47
N-Value = Composite " Area (sqft) = 11.84
Velocity (ft/s) = 2.91
Calculations Wetted Perim (ft) = 46.96
Compute by: Q vs Depth Crit Depth, Yc (ft) = 0.60
No. Increments = 20 Top Width (ft) = 46.75
EGL (ft) = 0.75

(Sta, El, n)-{Sta, El, n)...
(0.00, 100.18)-(7.50, 100.03, 0.030)-(B.83, 98.53, 0.016)-(10.00, 89.70, 0.016){25.00, 100.00, 0.016)-(40.00, 99.70, 0.016)-(41.17, 99.53, 0,016)

-(42.50, 100.03, 0,030)-(50.00, 160.18, 0.030)

Elev (ft) Soction Depth (ft)
101.00 - 1.47
10080 —A—-St——fooiaf o} L — 0.97
- W
\ — /

100.00 ™ | I R ] 0.47
99.50 - — |- -0.03
99.00 — !~ o 083

-5 0 5 10 15 20 26 30 a5 a0 45 50 55

Sta (ft)



Channel Report

Hydraflow Exprass by Intelisclve

100 year Street Capacity - 1.1%

User-defined

Invert Elev (ft) = 09.53
Slope (%) = 1.10
N-Value = Composite
Calculations

Compute by: Q vs Depth
No. Increments = 20

(Sta, EI, n)-(Sta, El, n)...

Tuesday, Jul 1 2014, 2:26 PM

Highlighted
Depth (ft)

Q (cfs)

Area (sqft)
Velocity {ft/s)
Wetted Perim (ft)
Crit Depth, Yc (ft)
Top Width {ft)
EGL (ft)

0.62
36.15
11.84
3.0
46.96
0.61
46.75
0.76

[ T | 1 1 (I

(0.00, 100.18)-(7.50, 100.03, 0.030)-(8.83, 99.53, 0.016)-(10.00, 99.70, 0.016)-(25.00, 100.00, 0.016)-(40.00, 99.70, 0.016)-(41.17, 99.53, 0.016)

-(42.50, 100.03, 0.030)-(50.00, 100.18, 0.030)

Elev (#) Section Depth (ft)
101.00 - g 1,47
100.50 — v 0.97

\ —

100.00 - ™ 0.47
99.50 e -0.03
99.00 —_ -0.63

-5 0 5 10 15 20 25 30 35 40 45 50 55

Sta (ft)



Channel Report

Hydraflow Express by Intelisolve . . Tuesday, Jul 1 2014, 2:27 PM

100 year Street Capacity - 1.2%

User-defined Highlighted
Invert Elev (ft) = 99.53 Depth (ft) = 0.62
Slope (%) = 1.20 Q (cfs) = 37.75
N-Value = Composite . Area (sqft) = 11.84
Velocity (ft/s) = 3.19
Calculations Wetted Perim (ff) = 46.96
Compute by: Q vs Depth Crit Depth, Yc (ft) = 0.62
No. Increments = 20 Top Width (ft) = 48.75
EGL (ft) = 0.78

(Sta, El, n)-(Sta, El, n)...
(0.00, 100.18)-(7.50, 100.03, 0.030)-{8.83, 99.53, 0.016)+{10.00, 89,70, 0.016)-(25.00, 100.00, 0.016)-(40.00, 99.70, 0.016)-(41.17, 90.53, 0.016)
-(42.50, 100.03, 0.030)-(50.00, 100,18, 0.030)

Elev (ft) Section Depth (ft)
101.00 R . — 1.47
100.50 — - — -— 0.97

<
100.00 T~ 0.47
99.50 —— -0.03
99.00 — —_ —_— -0.53
-5 0 5 10 16 20 25 30 35 40 45 50 55

Sta (ft)




APPENDIX C — STORM SEWER SCHEMATIC & CALCULATIONS

Pioneer Landing Filing No. 2 -23-
CEG Project No. 100.028
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Storm Sewer Summary Report Pago 1

Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor HGL Dns

No. rate slze length | EL Dn EL Up slope down up loss Junct line
{cts) (In) () {f) {ft) (%) (ft) (ft} ) {ft} No.

1 L1 16.97 0c 286.0 | 5706.29 | 5713.17 | 2406 | 5708.79 | 5714.55 | nla 5714.55j( End

2 L2 17.23 W c 110.9 | 5714.78 | 5717.50 | 2.453 (571566 571889 | 0.83 [5718.89 | 1

3 L3 9.79 24 ¢ 61.1 5717.60 { 5718.22 | 1.015 5719.33 | 5719.33 | n/a 5719.33j 2

4 L4 10.07 24 ¢ 149.6 | 5718.22 [ 5719.73 | 1.009 |5719.64 |5720.85 | n/a 5720.85)! 3

5 LS 5.14 24 ¢ 14.0 571993 | 572016 | 1.643 5721.15 | 5721.07 | 0.21 572128 | 4

6 L8 51 18 ¢ 83.9 5720.76 | 5721.68 | 1.097 | 5721.48 | 5722.54 | nla 572254 | 4

7 L7 3.00 18 ¢ 3423 5718.40 | 5718.79 | 1.137 [5719.43 | 5719.45 | nfa 5719.45j 2

100.028-B4 basins-Syr Number of lines: 7 Run Date: 05-06-2016

NOTES: ¢ =cir; & =ellip; b =box; Return period =5 Yrs. ;|- Line contains hyd. jump.

Hydrafiow Storm Sewers 2005



Storm Sewer Inventory Report

Page 1

Line Alignment Flow Data Physical Data Line ID
ne- Dnstr Line Defl June Known | Drng Runoft Inlet Invert Line Invert Line Line N J-loss | Inlet/

line length | angle type Q area coeff timeo EIDn slope ElUp elze typo value coaff Rim El

No. () | (deg) (cfs) | fac) | O |(mim) | () | & | (’ | (n) {n} (K| )
1 End 286.0 -48.5 MH 0.00 0.00 0.00 0.0 5706.29 | 2.41 571317 | 30 Cir 0.013 0.88 (572000 | L1
2 1 110.9 -58.9 Curb 0.00 1.74 0.65 9.0 571478 | 2.45 5717.50 1 30 Cir 0.013 1.41 5722.36 | L2
3 2 61.1 68.5 MH 0.00 0.00 0.00 0.0 571760 | .01 5718.22 | 24 Cir 0.013 0.82 5723.00 | L3
4 3 149.6 -52.2 MH 0.00 0.00 0.00 0.0 5718.22 | 1.01 5719.73 | 24 Cir 0.013 0.75 5725.00 | L4
5 4 14,0 -45.1 Curb 4.00 1.83 0.65 10.0 5719.93 | 164 5720.16 | 24 Cir 0.013 1.00 |5725.20 | L5
6 4 839 -5.7 Curb .00 1.82 0.65 10.0 5720.76 | 1.10 5721.68 | 18 Cir 0.013 1.00 5726.40 | L6
7 2 343 -23.1 Curb 0.00 i 0.65 110 571840 ) 114 571879 | 18 Cir ¢.013 1.00 5722.36 | L7

100.028-B4 basins-6yr

Number of lines: 7

Date: 05-06-2016

Hydraflow Storm Sewers 2005




Storm Sewer Tabu ation

Page 1
Station Len Drng Area Rnoff Areax C Tc Rain | Total | Cap Vel Pipe Invert Elev HGL Elev Grnd / Rim Elev Line ID
coeff [{}} flow | full

Line | To Incr | Total Incr | Total | Inlet | Syst Slze | Slope Up Dn Up Dn Up Dn

Hne (fty | lac} [ (ac) | (C) {min) | (min) |{infhr} | (cts) |({cfs) |[(fs) [ (tn) [ (%) (ft) {ft) () {ft) ) (f
1 End | 286.0 |0.00 (650 | 0.00 |0.00 |4.23 | 0.0 120 | 40 16.97 [63.61 | 479 | 30 241 | 571317 | 5706.29 | 5714.55 | 5708.79 | 5720.00 | 5708.00 | L1
2 1 11098 {1.74 |650 | 065 |1.13 [423 | 9.0 1.6 | 4.1 17.23 | 64.24 | 862 | 30 245 [ 5717.50 | 5714.78 | 5718.89 | 5715.66 | 5722.36 | 5720.00 | L2
3 2 61.1 1000 |365 |000 |0.00 (237 |00 1.3 | 41 979 |22.78 | 444 | 24 1.01 |5718.22 [ 5717.60 | 5719.33 | 57192.33 | 5723.00 | §722.36 | L3
4 3 149.6 [ 0.00 | 3.65 0.00 | 0.00¢ [2.37 0.0 10.5 4.2 10.07 | 22.72 | 489 | 24 1.01 | 5719.73 | 5718.22 | 5720.85 | 5719.64 | 5725.00 | 5723.00 | L4
5 4 14.0 183 |1.83 065 119 ([1.19 100 [ 100 4.3 514 (2899 [ 3.13 | 24 1.64 |(5720.16 | 5719.93 [ 5721.07 | §721.15 | 5725.20 | §725.00 | LS
6 4 83.9 1.82 1.82 065 | 118 [1.18 10.0 [ 10.0 4.3 5.1 11.00 | 5.48 18 1.10 | 5721.68 | 5720.76 | 5722.54 | 5721.48 | 5726.40 | 5725.00 | L6
7 2 34.3 .11 1.1 0.65 |0.72 |[Q.72 1.0 | 11.0 4.2 3.00 120 | 316 18 1.14 [ 5718.79 | 5718.40 | 5718.45 | 5719.43 | 5722.36 | 5722.36 | L7

100.028-B4 pasins-5yr

Number of lines: 7

Run Date: 05-06-2016

NOTES: Intensity = 42.11 / (Inlet time + 10.00) * 0.76; Retum period= 5 Yrs.

Hydraflow Storm Sewers 2005




Inlet Report

Page 1
Line Inlet 1D = Q Q Q June Curb Inlet Grate Inlet Gutter Infet Byp
No CIA carry | capt byp | type Iine
Ht L area L W So w Sw Sx n Depth | Spread | Depth | Spread | Depr | Neo
{cfs) | {cfs) | (cfs) | (cfs) {in) [ (/) | (sqft} | (ft) {f) | (fuity | () | (fUF)) | (fUf) (ft} (ft) () {ft} {In)
1 0.00 0.00 000 |0.00 |MH 6.0 |6.00 |200 [400 200 {Sag |2.00 |0.080 [0.050 [0.013 | 0.00 | 0.00 Q.00 | 0.00 0.00 Off
2 43 5.08 00 (508 (000 (Cub | 60 (1000 (200 ;400 (200 |Sag 200 |0D.080 |0.020 |0.013 | 0.42 | 148D 046 | 1480 | 2.00 1
3 0.00 000 (0.00 [0.00 [MH 6.0 |600 (2.00 |400 |2.00 |(Sag |(2.00 |0.080 |0.050 [0.043 | 0.00 | 0.00 0.00 | 0.00 .00 | 2
4 0.00 000 |0.00 |0.00 ([MH 60 |6.00 [2.00 (400 200 |Sag |[2.00 |(0.080 |0.050¢ [0.013 | 0.00 | 0.00 0.00 | 0.00 000 | 3
5 4.2 5.14 294 (492 (315 |Curb 6.0 |10.00 (2.00 |400 |2.00 |(0.010 [2.00 {0.080 [0.020 (0.013 | 0.40 | 13.80 0.44 | 13.57 2.00 7
6 4.1 5N 0.00 (218 (294 |Curb 6.0 |500 [(2.00 |400 |200 [0.01C (200 |0.080 |0.020 (0.013 | 0.35 | 11.45 0.39 | 11.07 2.00 5
7 4.4 3.00 315 |6.16 |0.00 |Curb 60 11000 {200 |[4.00 |200 |Sag |2.00 |[0.080 |0.020 |[0.013 | 046 | 16.83 050 | 16.83 2.00 2
100.028-B4 basins-5yr Number of lines: 7 Run Date: 05-06-2016

NOTES: Inlet N-values = 0.016 ; Intensity = 42.11 / (Inlet time + 10.00) # 0.76; Retum period= § ¥Yrs.: * Indicates Known Q added

Hydraflow Sterm Sewers 2005




Storm Sewer Summary Report

Page 1

Line Line (D Flow Line Line Invert Invert Line HGL HGL Minor HGL Dns

No. rate slze length | ELDn | ELUp | slope down up loss Junet line
{cfs) (in} (ft) {f) ) (%) (ft) (ft) {ft) (f) No.

1 L1 35.56 30 c 286.0 | 5706.29 | 5713.17 | 2.406 5708.79 | 571516 | n/a 5715.16j| End

2 L2 35.89 30 ¢ 110.9 | 5714.78 | 5717.50 | 2.453 5716.12 |5719.72 | 1.33 |5721.05 | 1

3 L3 20.56 24 ¢ 61.1 5717.60 [ 5718.22 | 1.015 5721.33*|5721.83%} 0.55 |[5722.38 | 2

4 L4 20.85 24¢ 149.6 | 5718.22 | 5719.73 | 1.009 5722.38*| 5723.65*| 0.51 572416 | 3

5 LS 10.55 24 ¢ 14.0 5719.93 | 5720.16 | 1.643 5724.67*| 5724.70" | 0.18 | 572488 | 4

6 L6 10.49 18¢ 829 5720.76 | 5721.68 | 1.110 5724.30* 5725.13*| 0.55 | 572568 | 4

7 L7 6.16 18 c 343 5718.40 | 5718.79 | 1137 [ S5721.80"|5721.92*| 0.19 | 5722.1% 2

100.028-B4 basins-100yr

Number of lines: 7

Run Date: 05-06-2016

NOTES: ¢ = cir; e = ellip; b =box; Retun period = 100 Yrs, ; *Surcharged (HGL, above crown). ;j - Line contains hyd. jump.

Hydraflow Slorm Sewers 2005



Storm Sewer Inventory Report

Page 1

Line Alignment Flow Data Physlcal Data Line D
ne- Dnstr Line Defl June | Known | Drmg 1§ Runoff | Inlet Invert | Line Invert Line Line N J-loss | Inlev

lne length | angle type Q area coeff time ElDn slope ElUp slze type value cooff RIm EI

No. () | (deg) (cfs) | fac) | (C) | (mm) | f) | (%) | () | (in) (m) ® |
1 End 286.0 -48.5 MH 0.00 0.00 0.00 0.0 5706.29 | 2.4 571347 | 30 Cir 0.013 0.58 |572000¢ L1
2 1 110.9 -58.9 Curb 0.00 1.74 0.75 9.0 5714.78 | 2.45 5717.50 | 30 Cir 0.013 1.41 5722.36 | L2
3 2 61.1 68.5 MH 0.00 0.00 0.00 0.0 5717.60 1 1.01 5718.22 | 24 Cir 0.013 0.82 | 5723.00( L3
4 k) 149.6 -52.2 MH 0.00 0.00 0.00 0.0 5718.22 | 1.01 5719.73 | 24 Cir 0.013 075 | 5725.00] L4
5 4 14.0 -45.1 Curb 0.00 1.83 0.75 ._o.o. 5719.83 | 1.64 572016 | 24 Cir 0.013 1.00 5725.20 | L5
6 4 8289 4.8 Curb 0.00 1.82 0.75 10.0 5720.76 [ 1.1 5721.68 | 18 Cir 0.013 1.00 5726.40 | L6
7 2 343 =231 Curb Q.00 11 0.75 1.0 5718.40 ) 1.14 5718.79 | 18 Cir 0.013 1.00 572236 | L7

100.028-B4 basins-100yr

Number of lines: 7

Date: 05-06-2016

Hydreflow Siorm Sawera 2005



Storm Sewer Tabu ation

Page 1
Station Len Drng Area Rnoff Areax C Tc Raln | Total | Cap Vel Plpe Invert Elev HGL Elev Grnd / RIm Elev Line ID
cooff n flow | full

Line _-.“....n_.m Incr | Total Incr | Total | Inlet | Syst Size | Slope | Up Dn Up Dn Up Dn

ty | (ac) | (ac) | (C) (min) | (min) |(In/hr) | (cts) |(cts) |{fvs) | Um} | (%) | (o | (f) | ot | o | @
1 End |286.0 |0.00 |6.50 | 0.00 |0.00 |4.88 [ 0.0 14 | 7.3 |3556 (63611786 |30 2.41 | 5713.17 | 5706.20 | 5715.16 ; 5708.79 | 5720.00 { 5708.00 | L1
2 1 1109 [1.74 |6.50 075 (131 4388 9.0 "z 7.4 35.89 | 64.24 | 10.61 ) 30 2,45 |[5717.50 | 5714.78 [ 5719.72 | 5716.12 | §722.36 | 5720.00 | L2
3 2 61.1 0.00 |3.65 0.00 |0.00 |2.74 0.0 10.6 7.5 20.56 | 22.78 | 655 | 24 1.01 | 5718.22 | 5717.60 | 5721.83 | 5721.33 | 5723.00 | 5722.36 | L3
4 3 1496 (0.00 [365 | 0.00 |0.00 |2.74 | 0.0 102 | 76 20.85 | 22.72 | 6.64 | 24 1.01 | 5719.73 [ 5718.22 | 5723.65 | 5722.38 | 5725.00 | 5723.00 | L4
5 4 14.0 [t83 [1.83 | 075 | 137 |1.37 10.0 [100 |77 10.55 | 28.99 | 3.36 | 24 164 |5720.16 | 5719.93 | 5724.70 | 5724.67 | 5725.20 | 5725.00 | L5
6 4 B2.9 1.82 1.82 0.75 |1.37 1.37 10.0 [ 10.0 1.7 10,49 | 11.06 | 5.94 18 1.11 | 5721.68 | 5720.76 | 5725.13 | 5724.30 | 5726.40 | 5725.00 | L&
7 2 343 i1 1.1 075 |0.83 0.83 1.0 11.0 7.4 6.16 11.20 | 3.49 18 1.14 | 5718.79 | 5718.40 | 5721.92 | 5721.80 | §722.36 | 5722.36 | L7

100,028-B4 basins-100yr

Number of lines: 7

Run Date. 05-06-2016

NOTES: Intensity = 74,89 / (Inlet time + 10.00) * 0.76; Return period = 100 Yrs.

Hydraflow Storm Sewers 2005



Inlet Report ~ Pago 1

Line [nlet ID = Q Q Q Junc Curb Inlet Grate Inlet Gutter Inlat Byp

No CIA carry | capt byp | type line
Ht L area L w So W Sw Sx n Depth | Spread | Depth | Spread | Depr | No

{cts) | (cfs) | (cfs) | (cfs) {in} | (ft) | (sqft) | (R} (fty | (fe) [ () | (FUR) | (fUft) i (ft) (ft) (tt) {in)

1 0.00 000 [0.00 |000 |MH 6.0 |600 |200 (400 |2.00 |Sagp |[2.00 |0.080 |0.050 [0.013 | 0.00 | 0.00 0.00 | 0.00 0.00 | Off

2 43 1043 |0.00 |[10.43 [0.00 | Curb 6.0 |10.00 |2.00 (400 |200 |Sag (200 |0.080 |0.020 (0.013 | 060 | 23.95 065 | 2395 | 2.00 1

3 0.00 0.00 [0.00 [0.00 |MH 6.0 |6.00 |2.00 |400 (200 |Sag ([2.00 |(0.080 |0.050 [0.013 | 0.00 | 0.00 0.00 | 0.00 0.00 | 2

4 0.00 0.00 0.00 |0.00 MH 6.0 6.00 2.00 4.00 2.00 Sag 2.00 0.080 | 0.050 [0.013 | 0.00 0.00 0.00 0.00 0.00 3

5 4.2 10.55 | 7.41 7.49 10.47 | Curb 6.0 10.00 | 2.00 4.00 2.00 0.010 | 2.00 0.080 | 0.020 | 0.043 | 0.50 19.20 0.55 18.87 2.00 7

8 4.1 1049 | 0.0¢ (308 [741 |Curb 6.0 |500 (200 [400 |200 |0.010 (2.00 |0.080 0.020 [0.013 | 043 | 1550 047 | 1522 | 2,00 §

7 4.4 6.18 10.47 | 1664 { 0.00 | Curb 60 (1000 |2.00 (400 |2.00 (Sag |(2.00 |0.080 |0.020 |0.013 | 0.78 | 32.76 0.82 | 32.76 | 2.00 2

100.028-B4 basins-100yr Number of lines: 7 Run Date: 05-06-2016

NOTES: Inlet N-Values = 0.016 ; Intensity = 74.89 / {inlet time + 10.00) # 0.76; Return period = 100 Yrs. ; * Indicates Known Q added

Hydrafiow Storm Sewer 2005




Storm Sewer Summary Report Pago 1
Line Line ID Flow Lino Lino Invort | Invert Lino | HGL HGL Minor | HGL Dns
No. rale slze length | ELDn | ELUp | slopo down up loss Junct | llne

{cfs} (I} i) (f) (1) (%%} (f1} {f) {ft) i) Ne.
1 Pi 48.18 48 ¢ 187.0 | 5707.00 | 5708.87 | 1.000 |&709.09 | 5710.92 | /a 5710.92}| End
2 P2 4378 48 ¢ 9.4 6710.77 | 571145 | 0.761 | 671240 | 571342 | 0.76 [ 571417 | 1
3 P3 4432 48 ¢ 68.0 671145 | 571215 | 0.714 [ 5714.33 | 5714.12 | nfa 5714.25) 2
4 P4 4531 48 ¢ 177.7 | 571215 $713.50 | 0.760 |[5714.84 | 571549 | nfa 571549 3
5 P5 41,26 48 ¢ 230.1 | 57132.70 | 6716.77 | 0600 |(67168.14 |5717867 | n/a 5717.67) 4
8 P8 38.28 48 ¢ 30.5 571507 | 5716.23 | 0852 |5718.30 | 571814 | 0.58 | 571873 | 5
7 P7 28.88 42 ¢ 1468 | 5718.73 | 5717.92 | 0.812 | 5719.19 | 571951 | nia 571951 6
a P8 19.82 ¥ ¢ 52.0 56718.42 | 571913 | 1.385 | 5720.01 | 5720.55 | a 672065 | 7
] P9 14,63 3¢ 205.8 | 5719.83 [ 5720.74 | 0.539 |5720.98 | 5722.02 { n/a 5722.02)| 8
10 P10 5.e8 24 ¢ 61.5 6721.34 | 5721.79 | 0732 | 6722.49 | 572265 | nfa 5722654 9
1 P11 585 24 ¢ 375 5721.80 | 6722.19 | 1.040 |5722.92 | 5723.05 -nla 572305 10
12 P12 9.52 24 ¢ 291 5721.44 | 6721.60 | 0.550 (5722.52 5722.?0 045 (672315 | 8
13 Pi3 852 24 c 113.0 | 5720.23 | 5720.91 | 0802 |5721.07 | 572181 | 0.21 |572181 | 8
14 P14 6.82 24 ¢ 163.3 | 572091 | 6722.23 | 0.808 |6722.00 (5723.16 | n/a 6723.16]} 13
15 P15 309 18 ¢ 3.0 571827 | 5718.65 | 0.803 | 571853 { 571932 | .30 |571962 | 5
16 P16 842 24 ¢ 276 5719.27 | 571963 | 1.306 |5720.06 | 572084 | 0.28 [5721.12 | 7
17 P17 12.62 e 2291 | SM7.73 | 571939 | 0.725 | 5719.21 | 5720.57 | nva 572057 6
t8 P18 351 18 ¢ A47.1 5720.39 | 5720.81 | 0.891 |5721.01 | 572163 | 0.47 | 572153 | 17
19 P19 3.56 18 ¢ 441 6720.81 [ 5721.82 | 1.837 | 5721.74 | 5722.34 | nfa 5722.34jf 18
20 P20 9,18 24 ¢ 328 5710.84 1 5720.20 | 1107 | 572091 | 5721.27 | n/a 5721.27 | 17
21 P21 08.57 24 ¢ 447 5715.50 | 571592 | 0939 |5716.25 | 671683 | 0.51 [5717.34 | 4
22 P22 5.60 24 ¢ 39.7 571612 | 5716.42 | 0.754 |[&717.62 (5717.50 | 0.16 | 5717.66 | 21
23 P23 296 18 ¢ 50 5718.27 | 5718.28 | 0.195 | 5719.14 | 5719.15 | D.12 | 671927 | &
S-yoar flows Number of lines: 23 Run Dale: 09-01-2014

NOTES: c=dlr; e=elllp; b =box; Relurn period = 5Yrs. ;|- Line contains hyd. jJump.

Hydraflw Storm Sewers 2005




Storm Sewer Tabulation

Page 1
Station Lon | Drng Area Rnoff Areax C Te Raln | Total | Cap | Vel Pipe Invert Elev HGL Elev Gmd / Rim Elov Line ID
cooff m flow | full
Line _..“.Mm Incr | Total Incr | Total | Inlot | Syst Size [Slope| Up Dn Up Dn Up Dn
ity | {ac} | {ac) | (C) {min) |(min} |(n/he) | (efs) |(cfs) |(fvs) | (in) | (%) {ft) {ft) {f) (ft) ) {f)

1 End |187.0 1233 (23.26 [ 065 [1.51 15.00 | 9.0 196 | 32 48.16 [143.7 | 7.33 | 48 1.00 |5708.87 | §5707.00 | 5710.92 | 5709.09 | 5716.74 | 5707.00 | 1
2 1 894 |000 |20.93 (000 |0.00 113.48 | 0.0 19.1 3.2 43178 }125.3 | 8.10 | 48 076 | 5711.45 | 5710.77 | 5713.42 | 571240 | 5717.94 | 5716.74 | P2
3 2 98.0 |0.00 j20.93 | 000 (000 [1348 | 0.0 (187 |33 |4432 1214 ) 586 | 48 0.71 | 571215 | 5711.45 | 5714.13 | 5714.33 | 5718.50 | 5717.94 | P3
4 3 1777 |0.00 2083 | 0.00 |0.00 [13.48 | 0.0 17.8 34 4531 |1252 ({615 | 48 0.76 |5713.50 | 5712.15 | 5715.49 | 5714.84 | 572024 | 5718.50 | P4
H] 4 2307 0.00 (1847 [ 0.00 [0.00 {11.88 } 0.0 16.7 3.3 41.26 [ 136.3 | 6.07 | 48 0.90 | §715.77 | 5T13.70 | 5717.67 | 5716.14 | 5722.12 | 572024 | P5
6 5 305 |0.00 |16.23 [ 000 |C00 (1043 [ 00 (165 |35 |36.38 1326 | 545 | 48 0.85 |5716.23 [ 5715.97 | 5718.14 | 5718.30 | 5722.38 | 5722.12 | P6
7 6 1466 {000 |11.74 | 000 |00 |7.51 |00 156 |36 |26.88 |8063 | 503 |42 081 (5717.92 | 5716.73 | 5719.51 | 5719.19 | 5723.51 | 5722.38 | P7
8 7 520 1000 |863 |000 (000 1548 0.0 153 36 19.82 17792 | 562 | 3B 1.36 [5719.13 | 5718.42 | §720.55 | 5720.01 | 5723.88 | 5723.51 | P8
9 8 205.8 | 0.00 6.20 0.00 |0.00 |[3.91 0.0 142 37 14,63 | 3012 | 5.61 30 0.54 | 5720.74 | 5719.63 | 5722.02 | 5720.98 | 5725.48 | 5723.88 | P9
10 9 615 (0.00 [2.12 0.00 |000 |1.38 | 0.0 103 | 43 588 (1935 | 386 | 24 0.73 | 5721.79 | 5721.34 | 5722.65 | 5722.49 | 5726.00 | 5725.48 | P10
1 10 |3756 212 (212 (065 |1.38 [1.38 100 1100 | 43 5§95 [(23.07 | 394 | 24 1.04 | 572219 | 5721.80 | 5723.05 | 5722.92 | 5726.47 | 5726.00 | P11
12 9 291 |408 |408 |062 [253 |253 140 |14.0 38 952 |16.77 | 545 | 24 0.55 15721.60 | 5721.44 | 5722.70 | 5722.52 | 5725.71 | 5725.48 | P12
13 8 113.0 (0.00 [2.43 0.00 |0.00 |1.58 0.0 11.3 4.1 852 |[17.55 | 4.95 | 24 0.60 | 5720.91 | 572023 | 5721.81 | 5721.07 | 5724.60 | 5723.88 | P13
14 |13 |1633 |243 (243 | 065 |158 [1.58 |10.0 (100 |43 (682 |2034 417 |24 081 (572223 | 5720.91 15723.16 | 5722.09 | 5726.03 | 5724.60 | P14
15 5 3.0 11.31 .3 065 |085 |0.85 3.0 8.0 47 399 |9.98 486 |18 0.90 |5718.55 | 5718.27 | 5719.32 | 5718.93 | 5722.36 | §722.12 | P15
16 7 276 (3N 3.1 065 |202 |2.02 1.0 |11.0 42 842 | 2585580 | 24 1.31 | 5719.83 [ 571827 | 5720.84 | 5720.06 | 5723.75 | 5723.51 | P16
17 |6 2291 (000 |449 | 000 |0.00 (292 0.0 |102 |43 |12.52 {3491 | 481 |30 0.72 | 5719.39 | 5717.73 | 5720.57 | 5719.21 | 5724.19 | 572238 ( P17
18 17 |47 |000 [1.22 0.00 |0.00 [079 0.0 9.4 4.4 351 |99 467 | 18 0.89 |5720.81 | 5720.39 | 5721.53 | 5721.01 | 5724.25 | 5724.18 | P18
18 18 4431 122 122 065 (079 |079 9.0 9.0 4.5 356 |[1423 (367 | 18 1.84 | 572162 | 5720.81 | 5722.34 | 5721.74 [ 5725.37 | 572425 | P18
20 17 3286 |327 |3.27 |065 [213 (213 [ 10.0 ._o.o. 43 (918 (2379 | 537 | 24 191 | 572020 | 5719.84 | 5721.27 | 5720.91 | 5724.46 | §5724.19 | P20
21 4 447 039 (246 g65 (025 (160 6.0 1.4 4.1 6.57 [21.92 | 540 | 24 0.94 | 571592 | 5715.50 | 5716.83 | 5716.25 | 5720.70 | 572024 | P21

S-year flows Number of lings: 23 Run Date: 09-01-2014

DO_ ES: Intensity = 42 11 / {Inlet time = 10.00) 4 0.76; Retum perind = § Yrs

Hyurafiow Sorm Sewers 2005




Storm Sewer Tabulation Page 2
Station Lon | Dmg Arca Rnoff ArcaxC Tc Rain | Total | Cap | Vel Plpa Invert Etov HGL Elov Grnd / Rim Elev Line ID
coeff m flow | full
Line | To Incr | Total Incr | Total | Infot | Syst Sizo [Slopo | Up Dn Up Dn Up Dn
Lino

() fac) | (ac) [ (C) (min) |({min) |(inhr) | (cfa) | (cfs) | (fUs) { (in) | (%) (tt) (f) (ft) (ft) " (ft)
22 |21 [397 |207 |207 |065 (135 [135 | 110 (110 |42 560 |19.65 | 282 |24 0.75 | 571642 | 5716.12 | 5717.50 | 5717.82 | 5720.70 | 5720.70 | p22
23 |5 5.0 093 (083 | 065 |060 (060 (7.0 |70 49 296 |4bB4 | 278 |18 020 |5718.286 [ 5718.27 [ 5719.15 | 5719.14 | 5722.36 | 572212 | P23

Syoar flows

Number of lines: 23

Run Date: 09-01-2014

NOTES: intensity = 42_11 / (Inlet ime + 10.00) » 0.76; Retumn period= 5 Yrs.

Hydrziow Sterm Sewers 2005




Inlet Report Pago 1

Line Inlet 1D Q= Q Q Q |Junc Curb Inlot Grate Inlot Gutter Inlot Byp
No ClIA  |camy | capt | byp |type line
Ht L area L w So w Sw Sx n Depth | Sproad | Dopth | Spread | Depr | No
(cfs) (cfs) | (cfs) | (cfs) (in) {ft) {sqft) | (ft) (ft) (fert) | (f) {ftHt) | (fUft) (ft) {ft) (£t} {ft) (In}
1 3.14 6.80 123 (803 000 ([Curh 6.0 2000 |0.00 {000 (000 |Sag 2.00 {0.086 |0.020 [0.000 | 0.38 | 13.00 0.51 13.00 3.00 off
2 000 |0.00 ]0.00 |0.00 (MH 0.0 [0.00 |000 |0OC |00C |Sag 10.00 10000 {0.000 |0.000 | 0.00 | 0,00 0.00 | 0.00 0.00 | Off
3 .00 (000 |0.00 |0.00 [Mone | 0.0 |[000 |000 (0O0 000 |[Sag (000 |0.000 (0.000 |0.000 | 0.00 | 0.00 0.00 | 0.00 0.00 | Off
4 000 |000 (000 (000 |MH 00 (000 |CQO0 (000 (000 |Sag |0.00 (0000 (0.000 0000 | 0.00 { 0.00 0.00 | 0.00 0.00 | Off
§ 000 |0.00 (000 |[0.00 |MH 0.0 |000 (000 |000 |000 |Sag |[0.00 |0.000 [0.000 [0.000 | 0.00 | 0.00 0.00 | 0.00 0.00 | Off
6 0.00 0.00 |¢O00 (0.00 |MH 00 |000 (000 (000 |0.00 |Sag 0.00 |0.000 (0.000 | 0.000 | 0.00 | 0.00 0.00 | 0.00 0.00 Off
7 0.00 0.00 (0.00 (0.00 [MH 00 (000 |0.00 |0.00 000 |[Sag (0.00 |0.000 [0.000 |0.000 | 0.00 | Q.00 0,00 | 0.00 0.00 | Of
8 0.00 |0.00 |0.00 [Q.00 |MH 00 |000 |0.00 |0.00 (000 (Sag |0.00 |[0.000 |0.000 |0.000 | 0.00 | 0.00 0.00 | 0.00 0.00 | Of
9 0.00 |0.00 |0.00 |000 |MH 00 |000 (0.00 |GO00 (0.00 |Sag [0.00 |0.000 {0.000 (0.000 | 0.00 ] 0.00 0.00 | 0.00 coo | of
. 10 0.00 |0.00 (000 |000 (None | 0.0 |000 |000 (000 |000 |Sag |0.00 0.000 |0.000 |0.000 | 0.00 | 0.00 0.00 | 0.00 000 | Oft
1 3.1 595 |0.00 [553 |042 |Cub | 60 [15.00 (000 ]0.00 (000 70008 |2.00 [0.084 (0.020 |0.013 | 038 [ 12.75 | 0.42 ( 1247 | 2.00 | 12
12 32 9.52 042 |921 |0.73 |[Cum 60 12000 000 [0.00 000 |0.008 |2.00 (0.085 (0.020 {0.013 | 045 | 15.80 048 | 1557 200 16
13 0.00 000 |0.00 000 |MH 0.0 |000 |000 |0.00 |0.00 |Sag 0.00 |[0.000 [0.000 |0.000 | 0.00 | ©.00 0.00 | 0.00 0.00 Oft
14 34 6.82 000 1516 (167 |[Cub 60 |[12.00 (000 (0.00 (0.0 (0.010 |2.00 |0.085 10.020 [0.013 | 0.39 | 12.90 042 | 12,62 2.00 16
15 N 3.99 346 733 [0M Curb 6.0 |20.00 {0.00 |0.00 (0.00 |0008 200 [0.085 0.020 |0.013 | O.41 14.00 044 | 13.77 2.00 2
16 36 8.42 240 (822 |260 |[Curb 6.0 15.00 (0.00 (0.00 (0.00 |0.008 |2.00 (0.085 [0.020 (0.013 | 046 | 16.35 049 | 1612 200 15
17 0.00 0.00 |[000 (000 |MH 0.0 |000 |000 (000 (0.00 [Sag 0.00 |90.000 |0.000 | 0.000 | 0.00 | 0,00 0.00 | 0.00 0.00 off
18 0.00 0.00 |0.00 |0.00 |MH 00 |000 (000 (000 |0.00 |Sag 0.00 | 0000 |0.000 (0.000 ( 0.00 | 0.00 0.00 [ c.00 0.00 of
19 3.9 356 |0.00 |3.05 |051 |[Cub | 60 [1000 |0.00 {000 }|0.00 |0.010 |2.00 |0.085 [0.020 }0.013 | 032 | 965 035 | 9.27 200 | 20
20 3.7 918 |0.51 |883 |0.86 [Cub | 6.0 2000 000 |000 [0.00 |0.010 |2.00 |0.085 {0,020 [0.013 | 0.43 | 14.95 | 046 | 1472 | 200 | 15
21 313 130 (000 |130 (000 |Cub | 60 [500 D00 [0.00 |000 |[Sag {200 ]0.085 [0.020 |0.000 | 0290 | 8.06 041 | 8.06 3.00 | OFf
22 312 §60 |01 [571 [000 {Cub | 6.0 [10.00 [0.00 |0.00 |0.00 [Sag |2.00 |0.083 (0.020 |0.000 | Q.45 | 16.01 049 | 16.01 | 200 | Off
S.yoar flows Number of lines: 23 Run Date: 09-01-2014
NOTES: Inlet N-Values = 0.016 ; Intensity = 42,11/ (inlattime + 10.00) 4 0.76; Retumn pariod = § Vrs.| ¥ Indicates Known Q added

Hysrafiaw Siem Sewers 2005



Inlet Report

Page 2
Line Inlet 1D = Q Q Q |Junc Curb Inlot Grate Inlet Guttor Inlot Byp
No CIA carry | capt byp |type line
Ht L area L w So w Sw Sx n Depth | Sproad | Depth | Spread | Depr | No
(cfe) (cta) | (cfs) | (cts) (In) () |(saft) | () (ft} (futey [ (ft) (futt) | (fiy) ] {tt) () {f) (In)
23 3.16 296 (000 (173 |123 |Curb | 60 (500 (000 (000 |000 |0.008 |2.00 |0.085 |0.020 (0013 | 0.32 | 9.30 034 | 8.82 200 | 1
S-yaar flows

Number of lines: 23

Run Date: 09-01-2014

NCTES: Inlet N-Values = 0.016 ; Intensity = 42.11 / {Inlet ime + 10.00) ~ 0.76; Retum period = 5§ Yrs.; * Indicates Known Q added

Hyurafiow Suamm Sewers 2005




Storm Sewer Summary Report Pago 1

Line Line ID Flow Line Lino lavort | Invort Line HGL HGL |Mmmor] HGL Dne
No, rate sizo longth | ELDn | ELUp | slope down up loss Junct line
{cls) {In} {®) ] L (%) (f) {ft) (") {ft) No.
1 Pl 1069 48 c 187.0 | 6707.00 | 6708.87 | f.000 |[6710.06 |[6711.93 | nfa 5671193 | End
2 P2 96.67 48 ¢ 89.4 571077 | 571145 | 0.781 | 571341 | 5671445 | 137 | 671682 | 1
3 P3 97.30 48 ¢ 98.0 571145 | 571246 | 0.714 | 6716.31*| 6716.76*| 0.14 | 5671690 | 2
4 P4 98.44 48 ¢ 177.7 | 571215 5713.50 { 0.760 | 6716.90*( 6717.73*| 0.84 | 671863 1 3
] P5 88.26 48 c 2301 | 571370 | 5715.77 | 0.900 |5718.86 | 571967 | 0.78 | 672045 | 4
6 PB 77.66 48 c 30.5 5715.07 | 5716.23 | 0.852 |5720.63*| 5720.72*| 0.5 |5721.32 | 5
7 P7 56.68 42c 1466 | 5716.73|5717.92 | 0812 |5721,37*| 5721.84*| 054 | 572238 | 6
8 P8 41.85 38 ¢ 52.0 6718.42 | 571913 | 1385 |5722.38*| 5722.58* 0.53 |5723.11 | 7
g Pg 30.22 30 ¢ 2058 | 571983 (5720.74 | 0.539 [5723.11*(5724.23*; 058 (572481 ( &
10 P10 12.14 24 ¢ 8i.5 5721.04 | 56721.80 | 0.743 |5725.17*| 6725.35*| 0.18 | 672554 | 9
1 P11 12.22 24 ¢ 315 5721.80|5722.19 | 1.040 |b6725.54"|572565"| 0.24 | 572689 | 10
t2 P12 19.65 24 ¢ 29.1 572144 | 572160 | 0550 |5724.81*|5725.03*| 061 |572584 | 9
13 P13 13.69 24 ¢ 3.0 | 572023 | 5720.91 | 0.802 |57232.36*|5723.77*| 018 | 572385 | 8
14 P14 14.01 24 ¢ 163.3 | 5720.91 | 65722.23 | 0.808 |5723,95*|6724.58"| 0.31 |5724.88 | 13
16 P15 . 8.18 i8 ¢ 310 5718.27 | 5718.55 | 0.903 |5720.89*( 5721.08") 0.33 |572142 | §
16 P16 17.27 24 ¢ 27.8 5719.27 | 5719.63 | 1.306 |5722.45°| 5722.61*) 0.47 |5723.08 | 7
17 P17 25.79 0 c 220.¢ ] 5717.73)6719.39 | 0.726 | 5721.48") 5722.30") 042 572281 | 6
18 P13 .1.26 18 ¢ 471 §720.39 5720.81 | 0.891 5722.03*| 5723.20*| 0.18 | 5723.36 | 17
19 P19 7.31 18 ¢ 44.1 §720.81 | 6721.62 | 1.837 |5723.36*(5723.58'| 0.27 |57232.84 | 18
20 P20 18.85 24 ¢ 326 5719.84 1 5720.20 | 1.107 | 5722.81*|5723.04'| 0.56 | 572360 | 17
21 P21 13.57 24 ¢ 44,7 5715.50 | 5715.62 | 0.939 |5719.34*)5719.50*| 043 | 571893 | 4
22 P22 11.50 24 ¢ 39.7 6716.12 ] 5716.42 | 0.754 | 5§720.01*]|5720.11*} 0.21 [ 572032 | 21
23 P23 6.06 18 ¢ 5.0 5718.27|5718.28 | 0.195 |5721.04'(6721.06°| 0.18 | 572124 | &
100.028- 160-yr flgws tNumber of lines: 23 Run Dato: 08-01-2014

NOTES: ¢=dir; g = ellip; b =box; Returnperod = 100 Yrs. ; *Surcharged (HGL above crov/n).

Hydialow Storm Sewvers 2005



Storm Sewer Tabhulation

Page 1
Station Len | Drng Area Rnoff AreaxC Te Raln | Towl | Cap | Vel Pipe Invert Elev HGL Elov Gmd / Rim Elov Line ID
cooff m flow | full
Lino .“1”.... Incr | Total Incr | Total | Inlet | Syst Size {Slopo| Up Dn Up Dn Up Bn
- {ft | (ac) | (ac} | (C) {min) |(min} |(Invhr} [(cts) [{cfs) (fts) | (i) | (%) i} ife) (ft) f) ift) {f)

1 End |187.0 | 233 2326 {075 {175 |[1732 | 9.0 16.7 6.2 106.9 | 143.7 | 1036 | 48 1.00 |5708.87 | 5707.00 | 5711.93 | 5710.06 | 5§716.74 | 5707.00 | P1
2 1 894 1000 (2093 | 000 |0.00 1558 0.0 16.5 6.2 96.67 (1253 | 1029 | 48 0.76 [5711.45 | 5710.77 | §714.45 | §713.41 | 5717.54 | 5716.74 | P2
3 2 98.0 |0.00 |[20.83 |0.00 |0.00 |15.58 | 0.0 16.3 6.2 97.30 |1214 | 7.74 | 48 0.71 | 571215 | 5711.45 | 5716.76 | 5716.21 | 5718.50 | 5717.94 | P3
4 3 177.7 1000 |2083 | 0.00 |0.00 |1558 (00 |159 (63 |98.44 (1252 | 7.83 |48 0.76 |[5713.50 | 5712.15 | 5717.73 | 5716.90 | 5720.24 | 5718.50 | P4
5 4 2301 |[Q.00 (1847 J 000 [QO0C [13.73 |00 153 | 64 88,26 (1363 | 7.05 | 48 0.90 | §715.77 | 5713.70 | 5719.67 | 5718.86 | 5722.12 | 572024 | PS
6 5 305 (0.00 |1623 | 0.00 j0.00 [12.05 ] 0.0 15.2 6.4 7766 (1326 | 8.18 | 48 Q.85 | 571623 | 571597 | 572072 | 572063 | §72238 | 572212 | PG
7 6 146.6 |0.00 [1.74 | 000 !10.00 [868 | Q0 |[148 |65 [5668 95063 | 589 |42 081 (5717.92 | 57168.73 | §721.84 | §721.37 | 65723.51 | §722.38 | PY
8 7 52.0 10.00 |8.63 0.00 |0.00 1635 0.0 146 66 41.65 |77.92 | 589 | 36 1.36 | 571613 | 5718.42 | 5722.58 | 572238 | 5723.88 | 5723.51 | P8
9 g 2035.6 (0.00 6.20 000 |0.00 [4.53 0.0 14.1 6.7 30.22 |30.12 | 6.16 | 30 0.54 | 5720.74 | 5719.63 | 5724.23 | 5723.11 | 5725.48 | 5723.38 (P9
10 9 61.5 |0.00 |212 000 (000 [1.359 0.0 102 76 12.14 119.56 | 3.87 | 24 0.76 | 5721.80 | 5721.34 | 5725.35 | 5725.17 | 5726.00 | 5725.48 | P10
1 10 1375 |212 |2412 (075 |1.59 159 | 100 [100 |77 [1222 [23.07 | 3.89 | 24 1.04 |5722.19 | 5721.80 | 5725.65 | 5725.54 | 5726.47 | 5726.00 | P11
12 |9 291 |408 [408 | 072 |294 (294 | 140 |140 |67 |19.65 |16.77 [ 626 | 24 0.55 [ 5721.60 ! 5721.44 | 5725,03 | 5724.81 | 5725.71 | 5725.48 | P12
13 8 113.0 |0.00 |2.43 0.00 (90.00 1.82 0.0 10.6 7.5 1369 |17.55 | 436 | 24 0.60 572091 | 5720.21 | 5723.77 | 5723.36 | 5724.60 | 5723.88 | P13
14 13 163.3 | 243 243 075 11.82 1.82 10.0 100 17 14,01 | 20.34 | 446 | 24 0.81 m.wmuhw 5720.91 | 5724.58 | 5723.95 | 5726.03 | 572460 | P14
15 |5 310 |131 |13 (075 |088 |0988 (80 |80 83 [818 |998 | 463 |18 0.90 |[5718.55 | 5718.27 | 5721.08 | 5720.89 | 5722.38 | 5722.12 | P15
1% |7 276 (311 [311 | 075 233 (233 (110 |10 |74 11727 [2585 [ 550 | 24 131 | 5719.63 | 5719.27 | 5722.61 | 5722.45 | 5723.75 | 5723.51 | P16
17 8 2281 |0.00 |4.49 0.00 1000 |3.37 0.0 10.1 77 2579 (3491 | 525 | 30 072 |5719.39 | 5T17.73 | 5722.35 | 57T21.48 | 5724.19 | 5722.38 | P17
18 17 |47 000 122 0.00 000 |0.82 0.0 9.2 7.9 7.26 991 4.1 18 0.89 | 5720.81 | §720.39 | 5723.20 | §722.08 | 5724.25 | 5724.19 | P18
18 (18 |44 (122 |122 | 075 (092 (082 |90 (90 80 731 (1423 (414 |18 1.84 | 5721.62 | 5720.81 | 5723.58 | 5723.36 | 5725.37 | 572425 | P19
20 17 {326 |3.27 327 075 {245 (245 100 (10.0 77 18,85 (2379 | 6.00 | 24 1.11 | 5720.20 | 5719.84 | 5723.04 | 5722.81 | 5724.45 | 5724.19 | P20
21 4 447 039 |246 075 |029 185 6.0 11.2 T4 13.57 | 21,82 | 432 | 24 094 | 571592 | 5715.50 | 5719.50 | 5719.34 | 5720.70 | 572024 | P21

100.028- 100-yr flows

Number of lines: 23

Run Date: 08-01-2014

NOTES: Intensity = 74.89 / (Inlet time + 10.00) » 0.76. Return period = 100 Yrs.

Hydnfiow Stom Sewers 2005




Storm Sewer Tabulation Pago 2

Station Len Dmg Aroa Rnoff Argax C Tc Rain | Total | Cap Vol Pipo Invert Elev HGL Elov Grnd / RIm Elov Line ID
coeff { flow | full
Line | To Incr | Totat Incr {Total | lnlot |Syst Sizo |Slopa | Up Dn Up Dn Up Dn
Line
{ft) {ac) | (ac) | {C} {min) | {min) |{invhr) [ (cfs) [(cfs) |(fvsy | (in) | {%) (ft) (ft) (1t) (fo {1 (1)

110 |[11.0 174 11,50 [19.65 | 366 | 24 075 |5716.42 | §716.12 | 5720.17 | §720.01 | §720.70 | §720.70 | P22
5718.27 | 5721.06 | 5721.04 | 572236 | 572212 | P23

2 [ 21 1397 1207 |207 |075 {155 |1.55
23 5 5.0 093 |093 [0Q75 1070 (070 (70 |7.0 87 |[6.06 |4.64 | 343 |18 020 | 571828

Number of lines: 23 Run Date: 09-01-2014

100.028- 100-yr flows

NOTES: Intensity = 74.89 / (Inlet time + 10.00) » 0.76: Retum period = 100 Yrs.

Hytatiow Siom Sewars 2005



Inlet Report

Page 1

Line Inlet1D Q= Q Q Q |Junc | Curbiniot Grate Irlot Gutror Inlot Byp
No ClA {cany | capt | byp |type line

Ht L area L w So w Sw Sx n Dopth | Spread | Dopth | Spread | Dopr | No

{cfs) | {cfs} | (cfs) | (cfs} (in) | (1) |isqft) | () (/) | ()  (ft) | (fuit) | (foft) (ft} () i) () (In}

1 3.14 13.96 |16.05 | 30.01 | 0.00 |Curb 6.0 20.00 | 0.00 |0.00 0.00 | Sag 200 |(0.086 (0.020 (0.000 | 0.76 | 31.43 0.88 | 3143 3.00 off
2 0.00 0.00 |00C (000 |MH 00 |0.00 |0.00 (0.00 (0.00 [Sag 0.00 |0.000 |0.000 |Q.000 | Q.00 | 0.00 0.00 | 0.00 0.00 ot
3 0.00 {000 (000 (000 |[None [ 00 |0.00 |0.00 |000 (000 (Sag }0.00 |[0.000 [0.000 |0.000 | 0.00 { 0.00 0.00 | 0.00 0.00 | Off
4 0.00 000 |0.00 :0.00 |MH 00 |0.00 1000 0.00 (000 |[Sag 0.00 |0.000 |0.000 |0.000 | 0.00 | 0.00 0.00 | 0.00 0.00 o
5 0.00 0.00 |0.00 |0.00 |MH 0.0 |000 (OO0 (000 (000 :Sag (0.00 (0.000 |0.000 |0.000 | 0.00 | 0.00 0.00 | 0.00 0.00 | off
6 0.00 0.00 |0.00 000 |MH 00 (000 (000 |0.00 {0.00 |Sag 0.00 }0.000 (0.000 [0.000 | 0.00 | 0.00 0.00 { 0.00 0.00 off
7 0.00 0.00 000 |0.00 |MH 0.0 0.00 |0.00 (0.00 |000 |(Sag 0.00 10000 |0.000 | 0.000 | Q.00 } 0.00 0.00 ( 0.00 0.00 off
8 0.00 |Q00 |0.00 |0.00 (MH 00 |000 |0.00 (000 [000 |Sag |0.00 |0.000 |0.000 |0.000 [ 0,00 | 0.00 0.00 | 0.00 0.00 | Off
9 000 (000 |000 |0.00 |MH 00 |0.00 (0.00 (000 |000 !Sag |0.00 {0.000 (0.000 |0.000 | 0.00 | Q00 0.00 | 0.00 0.00 | Off
10 0.00 000 (000 |0.00 [None | 00 0.00 (0.00 [0.00 |0.00 |[Sag 0.00 (0.000 (0.000 10.000 ( 0.00 | 0.00 0.00 | 0.00 0.00 off
1 3.1 1222 |0.00 |884 ([3.38 (Cub [ 60 ]15.00 o.o,o 0.00 |0.00 |0.008 |2.00 |0.084 |0.020 |0.013 | 047 | 17.20 0.51 16.97 | 200 | 12
12 3.2 19.65 (338 |1588 (745 |Curb 6.0 ,20.00 1000 |0.00 |0.00 (0.008 |2.00 |0.085 |0.020 |0.013 | 0.57 | 2210 0.60 ; 21.92 2.00 16
13 000 |0.00 (000 |0.00 |MH 00 |000 |000 (000 (000 |Sag |0.00 (0.000 [0.000 (0.000 | 0.00 | 0.00 0.00 | 0.00 0.00 | oOff
14 3.4 14,01 (000 |7.72 |628 |Curb 6.0 12,00 (000 |0.00 |0.00 {0.010 [2,00 |0.085 0020 |0.013 [ D48 17.35 0.51 1717 2.00 16
15 amn 8.18 |22.72 |18.83 | 12,07 | Curb 60 |20.00 |0.00 (0.00 |0.00 |0.008 [2.00 ,0.085 |0.020 |0.013 | 0.62 | 24.75 066 | 2482 | 2.00 | 22
16 3.6 17.27 |13.43 |14.80 | 1590 |Curb | 6.0 [15.00 {0.00 |0.00 |0.00 |0.008 |2.00 (0.085 [0.020 |0.013 | 0.62 | 24.70 066 | 2457 | 200 | 15
17 0.00 000 |0.00 [0.00 |MH 0.0 0.00 |0.00 |0.00 |0.00 |Sag 0.00 |0.000 |0.000 .o.ooo 000 | 0.00 0.00 | 0.00 0.00 off
18 . 0.00 000 |0.00 10400 MH 0.0 [0.00 , 000 |000 (000 |Sag (000 |0.000 |0.000 ;0.000 | 0.00 | 0.00 0.00 | 0.00 000 | Off
19 39 7.3 000 |469 |262 |Curb 6.0 [10.00 (000 |[0.00 |(0.00 |[0.0t0 |2.00 |0.085 |0.020 |0.013 | 0.39 | 13.25 043 | 13.02 2,00 20
20 3.7 18.85 |262 |14.65 |6.82 |Cub 6.0 |[20.00 (C.00 :0.00 |0.00 |0.010 |2.00 |0.085 {0.020 ;0013 | 054 | 2055 0.57 | 2042 | 200 | 15
21 313 2.68 14.52 |41 1247 | Curb 60 |[500 000 000 000 |0.008 200 |[0.085 ([0.020 |0.013 | 052 [ 19.70 063 | 19.10 3.00 1
22 312 11,50 12,07 [9.05 |14.52 |Curb 60 (1000 |0.00 (0.00 |0.00 |0.008 |2.00 |Q.085 (0.020 |0.013 | 058 | 22,30 0.61 22,12 2.00 21
100.028- 100-yr flows Number of lines; 23 Run Date: 08-01-2014

NOTES: Inle! N-Values = 0.016 ; Intensity = 74,89 / (Inlet time + 10.00) * 0.76; Retum period = 100 Yrs.: ~ Indicates Known Q added

Hydrafiow Storm Sewens 2005




Page 2

Inlet Report

Line Inlot ID Q= Q Q Q |Junc | Curbinlet Grate Inlet Guttor tniet " | Byp
No ClA carry | capt | byp |type lino
Ht L area L w So w Sw Sx n Dopth | Spread | Dopth | Sproad | Depr | No
(cfs) | (cfs) | (cts) | (cfs} (In) | () |isqtt) | () ity | (futty | {ty | (fuft) | (fuft) {ft) (M {ft) {ft) {In)
23 3.16 606 (000 249 1358 |[Curh 6.0 |500 (0.00 |(0.00 |(0.00 |[0.008 {200 ;0.085 10.020 |0.013 | 039 | 1285 0.42 | 12.57 | 2.00 | 1

Number of lines: 23 ’ Run Date: 08-01-2014

100.028- 100-yr flows

NOTES: Inlet N-Values = 0.016 : Intensity = 74.89 / {Inlet time + 10.00) ~ 0.76; Return period = 100 Yrs, : " Indicates Known Q added

Hydrflow Stom Sewers 2005



APPENDIX D — DETENTION POND & WATER QUALITY CALCULATIONS

Pioneer Landing Filing No. 2 -24 -
CEG Project No. 100.028



Legend

Hyd. Origin Description

1 Rational Basin B3

2 Rational Basin B2.3

3 Rational Basin B2.5

4 Rational Basin B2,1

5 Combine total flow into pond
6 Reservoir Pond B1

Hydraflow Hydrographs Model Project. 5-yr pond.gpw Monday, Sep 12014, 5:08 PM




Hydrograph Summary Report

Hyd. | Hydrograph | Poak Time Timo to Voluma Inflow Maximum Maximum Hydrograph

No. type flow Interval peak hyd(s) olovation storage descriplion
(origin) {cfs) {min) (rmln} {cuft) (£t) {cuft)

1 Rallonal 65.04 1 17 66,650 —— — —_ Basin B3

2 Ralional 3.666 1 8 1,760 e e _— Basin B2.3

3 Ralionat 6.610 ] 10 3,806 -— - — Basin B2.5

4 Ratlonal 3615 1 16 32,591 — —— - Basin B2,1

5 Comblne 88.92 1 17 105,147 1.2,3,4 — — total flow Into pond

;] Resarvoir 3.669 1 33 99,172 5 5710.76 170,054 Pond B1

5-yr pond.gpw

Return Period; 5 Year

Monday, Sep 1 2014, 5:05 PM

Hydraflow Hydrographs by Intellsolve



Hydrograph Plot

Hydraflow Hydrographs by Intelisoive Monday, Sep 1 2014, 5:5 PM
Hyd. No. 1
Basin B3
Hydrograph type = Rational Peak discharge = 65.64 cfs
Storm frequency = 5yrs Time interval = 1 min
Drainage area = 33.500 ac Runoff coeff. = 0.6
Intensity = 3.266 in/hr Tc by User =17.00 min
IDF Curve = Colorado Springs - El Paso County.IDF  Asc/Rec limb fact = 1/1
Hydrograph Volume = 68,850 cufl
Basin B3
Q (cfs) Hyd. No.1--5Yr Q (cfs)
70.00 70.00
1 /\ S — o — —
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0.00 0.00
0.0 0.1 0.2 0.3 0.3 0.4 0.5 06
Time (hrs)

—= Hyd No. 1



Hydrograph Plot

Hydralow Hydrographs by Intelisolve Monday, Sep 1 2014, 5:6 PM
Hyd. No. 2
Basin B2.3
Hydrograph type = Rational Peak discharge = 3.666 cfs
Storm frequency = 5Syrs Time interval = 1 min
Drainage area = 1.100 ac Runoff coeff. = 0.75
Intensity = 4.444 in/hr Tc by User = 8.00 min
IDF Curve = Calorado Springs - El Paso County.lIDF  Asc/Rec limb fact = 1/1
Hydrograph Voluma = 1,760 cuft
Basin B2.3
Q (cts) Hyd. No. 2 -- 5 Yr Q (cfs)
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 0.00
0.0 0.3
Time (hrs}

——— Hyd No. 2



Hydrograph Plot

Hydraflow Hydrographs by Intelisotve

Monday, Sep 12014, 5:5 PM

Hyd. No. 3
Basin B2.5
Hydrograph type = Rational Peak discharge = 6.510c¢fs
Storm frequency = Syrs Time interval = 1 min
Drainage area = 2.300 ac Runoff coeff. = 0.69
Intensity = 4102 inthr Te by User = 10,00 min
IDF Curve = Colorado Springs - El Paso County.IDF  Asc/Rec limb fact = 1/1
Hydrograph Volume = 3,908 cuft
Basin B2.5
Q (cfs) Hyd. No. 3 -5 Yt Q (cfs)
7.00 —— 7.00
6.00 ‘ \ 6.00
5.00 5.00
4.00 4.00
3.00 3.00
2.00 | 200
1.00 1.00
0.00 N\ 0.00
0.0 0.1 0.2 0.3 0.3
Time (hrs)

—— Hyd No. 3



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Mondsy, Sep 1 2014, 6:56 PM

Hyd. No. 4
Basin B2.1
Hydrograph type = Rational Peak discharge = 36.15c¢fs
Storm frequency = 5yrs Time interval = 1 min
Drainage area = 13.920 ac Runoff coeff. = 0.75
Intensity = 3.462 in/hr Tc by User = 15.00 min
IDF Curve = Colorado Springs - El Paso County.IDF  Asc/Rec limb fact = 1/1

Hydrograph Volume = 32,531 cuft

Basin B2.1
Q (cfs) Hyd. No. 4 - 5 Yr Q@ (cfs)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0.00

0.5
Time (hrs)




Hydrograph Plot

Hydraflow Hydrographs by Intellsaive Monday, Sep 1 2014, 5:5PM
Hyd. No. §
total flow into pond
Hydrograph type = Combine Peak discharge = 98.92 cfs
Storm frequency = 5yrs Time interval = 1 min
inflow hyds. =1,2734
Hydrograph Volume = 105,147 cuft
total flow into pond
Q (cfs) Hyd. No. § -« 5 Yr Q (cfs)
100.00 100.00
80.00 80.00
60.00 60.00
40.00 40.00
20.00 20.00
0.00 0.00
0.0 0.1 0.2 0.3 0.3 0.4 0.5 06
Time (hrs)

— HydNo.5 ——— Hyd No. 1 —— Hyd No. 2 —— HydNo. 3
-~ Hyd No, 4



Pond Report

Hydraflow Hydregraphs by Inlelisotve
Pond No. 1 - Pond B1

Pond Data
Pond slorage Is based on known contour areas. Average end area method used.

Monday, Sep 1 2014, 6:6 PM

Stage / Storage Table
Stago (ft) Elevation {fi) Contour aroa (3qft) Incr. Storago (cuft) Total storago (cuft)

0.00 5706.00 a0 0 0

1.00 5707.00 34,450 17.225 17,225

2.00 6708.00 37,600 36,025 §3,250

300 §709.00 40,850 39,225 92,475

4.00 5710.00 44 198 42,524 134,999

5.00 5711.00 47,853 45,026 180,925

8.00 5712.00 51,212 49,433 230,357

7.00 6713.00 64,870 53,041 283,398

8.00 5714.00 58,840 58,755 340,153

9.00 6746.00 62,500 60,570 400,723
Culvert/ Orifice Structures Weir Structures

[A] [B] ) D] [A] [B) [C] [D)
Rise (in) a 24,00 10,00 0.00 ¢.00 Crost Len {f) = 12,60 0.00 0.00 0.00
Span {In) = 24.00 10.00 0.00 0.00 Crost EI. {ft) = 5711250 0.00 0.00 0.00
No. Barrols =1 1 0 Q Wair Cooff, = 3.33 .06 0.00 0.00
Invort EL. (ft) = 5708.00 5708.50 0.00 0.00 Welr Typo = Riser - - -
Length (ft) = 90.00 0.00 0.00 Q.00 Multl-Stage a Yes No No No
Slope {%) = .50 0.00 0.00 0.00
N-Value = .03 013 .000 000
Orlf, Coeff. = 060 0.60 0.00 0.00
Mulll-Stage = n/a Yes No No Exfiltratlon = 0.000 invhr (Contour} Toliwater Elav. = 0.00 ft
Note CulvertiQrifice ouflows havo been analyzod under Infel and oudel contral.
Stage (i) Stage / Discharge Stage (f)
10,00 10.00
8.00 8.00
—— /
6.00 /'/- 6.00
4.00 // 4,00
2.00 2.00
0.00 0.00
D.oo 4.00 8.00 12.00 18.00 20,00 24.00 28.00 32.00 36.00 40.00 44.00
Discharge {cfs}

———— Total Q



Hydrograph Plot

Hydraflow Hydrographs by Intetlsolve

Hyd. No. 6
Pond B1

Hydrograph type
Storm frequency
Inflow hyd. No.

Reservoir name

Reservoir
S5yrs

5

Pond B1

Peak discharge
Time interval
Max. Elevation
Max. Storage

Monday, Sep 12014, 5:5 PM

3.569 cfs

1 min
5710.76 ft
170,054 cuft

Slorage Indleaiion method used.

Woel pond routing start elevalion = 5708.4C 1.

Hydregraph Volume = 99,172 cuft

Pond B1
Q (cle) Hyd. No. 6 --5 Yr Q (efs)
100.00 - 100.00
80.00 80.00
60.00 -1 60.00
40.00 - 40.00
20.00 - 20.00
0.00 I — — 0.00
0 4 7 11 15 18 22 26 29 33 37
Time (hrs)
—— Hyd No. 6 —— Hyd No. 5§



Hydrograph Summary Report

Hyd. | Hydrograph | Peak Time Timo to Volume Inflow Maximum Maximum Hydrograph

No. type flow Interval peak hyd(s} slgvation slarage description
{orlgin) {cfe) {min) (min) {cutt) (ft) {euft)

1 Rallonat 7.317 1 8 3512 - — —_ B2.3

2 Ratlonal 135.69 1 17 138,402 — — Basin B3

3 Ratlonal 13.21 ) 10 7.928 — — —_— 825

4 Rallonal .13 1 16 64,018 —_ —_— o— Basin B2.1

5 Combine 201.30 1 17 213,360 1,2,3,4 ———— —_ tota! Row into pond

8 Resorvalr 9.081 1 33 189,461 5 5712.11 267,870 Pond B1

100-yr pond.gpw Return Period: 100 Year Monday, Sep 1 2014, 5:07 PM

Hydraflow Hydrographs by Inlelisolve




Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Monday, Sep 12014, 5:7 PM

Hyd. No. 1
B2.3
Hydrograph type = Rational Peak discharge = 7.317 cfs
Storm frequency = 100 yrs Time interval = 1 min
Drainage area = 1.100 ac Runoff coeff. = 0.83
Intensity = 8.014 in/hr Tc by User = 8.00 min
IDF Curve = CS-IDF Asc/Rec limb fact = 1/1
Hydrograph Volume = 3,512 cuft
B2.3
Q (cfs) Hyd. No. 1 -- 100 Yr Q{cfs)
8.00 8.00
6.00 6.00
4.00 4,00
2.00 2.00
0.00 0.00
0.3
Time (hrs)

~~—— Hyd No. 1



Hydrograph Plot

Hydroflow Hydrographs by Intellsolve

Monday. Sap 12014, 5:7 PM

Hyd. No. 2

Basin B3

Hydrograph type = Rational Peak discharge = 135.69 cfs

Storm frequency = 100 yrs Time interval = 1 min

Drainage area = 33.500 ac Runoff coeff. = 07

Intensity = 5,786 infhr Tc by User =17.00 min

{DF Curve = CS-IDF Asc/Reclimb fact = 1M1

Hydregraph Volume = 138,402 cuft
Basin B3

Q (cfs) Hyd. No. 2 -- 100 Yr Q (cte)
140.00 140.00
120.00 -}— \ 120,00
100.00 100.00

80.00 80.00

60.00 _ 60.00

40.00 - 40.00

20,00 20.00

0.00 i 0.00
0.1 0.2 0.3 08
Time (hrs)

—— Hyd No. 2



Hydrograph Plot

Hydraflow Hydrographs by Inletisolve Monday, Sop 1 2014, 5:7 PM
Hyd. No. 3
B2.5
Hydrograph type = Rationai Peak discharge = 13.21cfs
Storm frequency = 100 yis Time interval = 1 min
Drainage area = 2.300 ac Runoff coeff. = 078
Intensity = 7.366 infhr Tc by User = 10.00 min
IDF Curve = CS-IDF Asc/Reclimb fact = 1/1
Hydrograph Volume = 7,928 cuft
B2.5
Q (cfs) Hyd. No. 3 -- 100 Y Q (cfs)
14.00 14.00
12.00 \ 12.00
10.00 10.00
8.00 \ 8.00
6.00 A 6.00
4.00 4.00
2.00 2.00
0.00 0.00
0.0 0.1 0.2 0.3 0.3
Time (hrs)

—— HydNo. 3



Hydrograph Piot

Hydraftew Hydrographs by Intelisotve Monday, Sep 1 2014, 6:7 FM
Hyd. No. 4
Basin B2.1
Hydrograph type = Rational Peak discharge = 7113 ¢cfs
Storm frequency = 100yrs Time interval = 1 min
Drainage area = 13.920 ac Runoff coeff. = 0.83
Intensity = 6.157 inflwr Tc by User = 15.00 min
IDF Curve = CS-IDF Asc/Reclimb fact = 1M1
Hydrograph Volume = 64,018 cuft
Basin B2.1
Q (cfs) Hyd. No. 4 -- 100 Yr Q@ (cfs)
80-00 PRI TR . G oem MG [ Y 80.00
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0.00 . 0.00
0.2 0.3 0.3 0.4 0.5
Time (hrs}

——— HydNo. 4



Hydrograph Plot

Hydraflow Hydrographs by Inlelisolve Monday, Sep 1 2014, 5.7 PM
Hyd. No. 5
total flow into pond
Hydrograph type = Combine Peak discharge = 201.30cfs
Storm frequency = 100 yrs Time interval = 1 min
inflow hyds. =1,234
Hydrograph Volume = 213,860 cufl
total flow into pond
Q(cfs) Hyd. No. 5 - 100 Yr Q (cfs)
210.00 216.00
180.00 180.00
150.00 150.00
120.00 120.00
90.00 90.00
60.00 60.00
30.00 30.00
0.00 0.00
06
Time (hrs)

—— Hyd No. 5 —— Hyd No. 1 — Hyd No. 2 —— Hyd No. 3
—— Hyd No. 4



APPENDIX D — DETENTION POND & WATER QUALITY CALCULATIONS

Pioneer Landing Filing No. 2 -24 -
CEG Project No. 100.028



Hydrograph Plot
Hydraflow Hydrographs by Intelisoiva Monday, Sep { 2014, 5:7 PM

Hyd. No. 6
Pond B1

Hydrograph type
Storm frequency
Inflow hyd. No.

Reservoir name

9.081 cfs

1 min
5712.71 ft
267,870 cuft

Reservoir Peak discharge
100 yrs Time interval
5 Max. Elevation
Pond B1 Max. Storage

nnnun

Storago tndication method used. Wet pond rouling start elovallon = 5738.20 #. Hydrograph Volume = 109,491 cult

Pond B1
Q {cfs) Hyd. No. 6 — 100 Yr
210.00 210.00

Q (cls)

150.00

160.00

60.00

60.00

0.00

0.00
0 3 6 9 12 15 18 21 24 27 30 33

Time (hrs)



Pond Report

Hydraflow Hydrographa by intelisclva
Pond No. 1 - Pond 81

Pond Data
Pond storage is based on known contour areas. Average end area method used.

Monday, Sep 1 2014, 5:7 PM

Stage / Storage Table
Stage (ft) Elevatlon (ft) Contour area (sqft) Incr. Storage (cuft) Total storagoe (cuft)
0.00 5706.00 00 0 [}
1.00 5707.00 34,450 17.225 17,226
2,00 5708.00 7,600 36,026 63,250
3.00 5709.00 40.850 39,225 92,475
4.00 5710.00 44,198 42,529 134,909
5.00 5711.00 47,653 45,926 130,925
8.00 5712.00 51,212 49,433 230,357
7.00 5713.00 54,870 53,041 283,298
3.00 5714.00 58,840 56,755 340,153
9.00 5715.00 62,500 60,670 400,723
Culvert / Oriflce Structures Woelr Structures
[A] (8] [ D] (Al (Bl [C] (0]
Rlsea (In} = 24.00 10.00 0.00 0.00 Crost Lon {ft) = 12.50 0.00 0.00 .00
Spaa {in) = 24.00 1000  0.00 0.00 Crest El. {{t) = §712.50  0.00 0.00 0.00
No. Barrals =1 1 0 0 Welr Cooff. = 3.33 0.00 0.00 0.00
Invert EL (1) = 5706.00 6708.50 0.00 0.00 Wolr Typo = Riser — - -
Longth (ft) = §50.00 0.00 0.00 0.00 Multi-Stago = Yes No No No
Slopae (%) = 0.50 0.00 0.00 0.00
N-Value = .013 013 .000 Rilili}
Oril. Cooff. = 0.60 0.60 0.00 0.00
Multl-Stago = nfa Yes No No Exfiltratlon = 0.0001n/hr (Conlour) Tallwater Elov. = Q.00 fi
Kota. CultverVOrifico outfloas have been analyzed under infat and cutlel conlral.
Stage (i) Stage / Discharge Stage ()
10.00 10.00
8.00 / 8.00
6.00 [ 6.00
4.00 // 4.00
2.00 2.00
0.00 0.00
0.00 4.00 8.00 12,00 t6.00 20.00 24.00 28.00 32.00 38.00 40.00 44.00
Discharge (cfs)

— Total Q
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Design Procedure Form: Extended Detention Basin (EDB) - Sedimentation Facility

Designer: Richard Schindler

Company: Core Engineering Group

Date: March, 2015

Project: Pioneer Landing 2 at Lorson Ranch
Location: Pond B1

Sheet 1 of 3

1. Basin Storage Volume
A) Tributary Area's Imperviousness Ratio (i=1,/100)
B) Contributing Watershed Area {Area)

C} Water Quality Capture Volume {WQCV)
(WQCV =1.0*(0.91*13-1.19* 2 +0.78 * 1))

L= 6500 %
i= 0.65

Area= 51.24 acres

WQCV = 0.25 watershed inches

D) Perdoration Dimensions {enter one only}:
i} Circular Perforation Diameter OR

D) Design Volume: Vol = (WQCV /12) * Area * 1.2 Vol = 1.302 acre-feet
2. Qutlet Works
A) Outlet Type (Check One) X Orifice Plate
Perforated Riser Pipe
Other:
B} Depth at Qutlet Above Lowest Perforation (H) H= 2.00 feet
C) Required Maxirmum Qullet Area per Row, (A,} A, = 2.77  square inches

= 1.7500 inches, OR

it) 2" Height Rectangular Perforation Width W= inches
E) Number of Columns (nc, See Table 6a-1 For Maximum) ne = 1 number
F) Actual Design Qutlet Area per Row (A,) A, = 241  square inches
G} Number of Rows {nr) nr= 6 number
H) Total Outlet Area (A,) Ay = 1443  square inches
3. Trash Rack
A) Needed Open Area: A = (0.5 * (Figure 7 Value) * A, A= 447 square inches
B) Type of Outlet Opening (Check One} X < 2" Diameter Round
2" High Rectanqular
Other:
C) For 2%, or Smaller, Round Opening (Ref.: Figure 6a):
i) Width of Trash Rack and Concrete Opening (W ..}
frorm Table 6a-1 Weone = 18 inches
ii} Height of Trash Rack Screen (H+g) Hig = 48 inches

Pond 81 -EDB, EDB




Design Procedure Form: Extended Detention Basin (EDB) - Sedimentation Facility

Sheet 2 of 3
Designer: Richard Schindler
Company: Core Engineering Group
Date: March, 2015
Project: Pioneer Landing 2 at Lorson Ranch
Location: Pond B
iiiy Type of Screen (Based on Depth H), Describe if "Other” X S.S. #93 VEE Wire (US Filter)
Other:
iv) Screen Opening Slot Dimension, Describe if "Cther" X 0.139" (US Filter)
Other:
v) Spacing of Support Rod (0.C.) 1.00  inches
Type and Size of Support Rod (Ref.: Table 6a-2) TE 0.074 in. x 0.50 in.
vi) Type and Size of Hoiding Frame {Ref.: Table 6a-2) 0.75 in. x 1.00 in. angle
D) For 2" High Rectanqular Opening (Refer to Figure 6b):
I} Width of Rectangular Opening (W) W= inches
i) Width of Perforated Plate Opening (W .. = W + 127) Weone = inches
i) Width of Trashrack Opening (W gpeqing) from Table 6b-1 W opering = inches
iv) Height of Trash Rack Screen (Hqg} Hig = inches
v} Type of Screen (based on depth H) (Describe if "Other™) Klemp™ KPP Series Aluminum
Other:
vi) Cross-bar Spacing (Based on Table 6b-1, Klemp ™ KPP inches
Grating). Describe if "Other” Other:
vii) Minimum Bearing Bar Size (Klemp™ Series, Tabie 6b-2)
(Based on depth of WQCV surcharge)
4. Detention Basin length to width ratio 2.00 (L/W)
5 Pre-sedimentation Forebay Basin - Enter design values
A} Volume (5 to 10% of the Design Volume in 1D) 0.065 acre-feet
B} Surface Area 0.082  acres 1 at 45'x45"
1 at 20'x20°
C} Connector Pipg Diameter 8 inches (2 each)
(Size to drain this volume in 5-minutes under inlet control)
D) Paved/Hard Bottom and Sides no yes/no rip rap

Pond B1 -EDB, EDB




Design Procedure Form: Extended Detention Basin (EDB) - Sedimentation Facility

Designer: Richard Schindler

Company: Core Engineering Group

Date; March, 2015

Project: Pioneer Landing 2 at Lorson Ranch
Location: Pond B1

Sheet3of 3

6. Two-Stage Design

A} Top Stage (Dwa = 2' Minimum) Dwo = 2.00 feet
Storage= 1.430 acre-feet
B) Botiom Stage (Dgs = Dyg * 1.5' Minimum, Dyg + 3.0' Maximum, Dgs = 350 feel
Storage = 5% to 15% of Total WQCV) Storage= 0.100  acre-feet
Surf. Area= 0.029 acres
C) Micro Pool (Minimum Depth = the Larger of Depth= 2.50 feet
0.5 * Top Stage Depth or 2.5 Feet) Storage= 0.001  acre-feet
Surf. Area= _ 0.001  acres
D) Total Volume: Vol,, = Storage from 5A + 6A + 6B Vol = 1.595  acre-feet
Must be > Design Volume in 1D
7. Basin Side Slopes (Z, horizontal distance per unit vertical) Z= 4.00  (horizontalfvertical)
Minimum Z = 3, Flatter Preferred
8. Dam Embankment Side Slopes (Z. horizontal distance) Z= 4.00 (horizontal/vertical)
per unit vertical) Minimum Z = 3, Flatter Preferred
9. Vegelation (Check the method or describe "Other”) X Native Grass

Irrigated Furf Grass

Other:

Notes:

Pond B1 -EDB, EDB
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100-YR Datention Outlat with Trash Rack

TOP Elev.=572.50

100=YR or Lorger Flood Woter Surface = 571271 -

WACY Water Surfoce, Elev. = 57085

Trash zn!l\\-\

A

FERMANENT MICROPDOL ELEVATION=5706.00 /

12° TOEWALL (8% THICK)

/l Orifice Picte

(42°H 2 W8°W x )

\l Elev.=5708.5
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Emergenoy Spilway
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CDOT TYPE C
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SCALE:
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Limits for this Stondordized Dewign:

1. All suliet plate openings are circular,
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U5, Filter, SL Paul, Minnesota, USA
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Typical WQCV Outlet Structure Profiles
Including 5-Year and 100-Year Detention

Top of Bam
Elev. =5716.00

Tow of Slepe

Boss Slab:
Shown

Construct win
por COOT W-801=i0

Tep of Siopn (Vories)

]

Far sither o Vartical or Adverse-Slope Trash Rack
@ handrall may be required.

Reinforcement

shall be in occordonce
with a CDOT type C inlet.

TRASH RACK
8y 30" )/

WO WSEL

—

WELL-SCREEM FRAME
ATTACHED TO CHANNEL
BY INTERMITTANT WELDS:
AND TO CONCRETE

STRUCTURE

STRUCTURAL STEEL CHANNEL
FORMED INTD CONCRETE. =
SEE FIGURES G-4 /

ELEV=5712.50

NOTES:

1. PROVIDE GASKET MATERIAL BETWEEN
ORIFICE PLATE AND CONCRETE

2, BOLT ORIFICE PLATE TO CONCRETE AT
127 MAX. SPACING ON CENTERS

Figure 3
Typical WQCV Outlet Structure
Wingwall Configurations

INTERMITTANT WELDS,

\. SEE FIGURES 6-A

P

WGV Trash Racks:

1. Wel-screen trosh racks sholl be golvonized stesl end shall ba ottached by intermitiant
waldn along the sngs of the mecnting

Frame,

2. Ber grate trosh rocks shall be slumisem ond sholl be bolted waing gaivanized stesl hardwore

3 Trosh Rock widihs are for specified trosh ek materiol. Finer well—screen cr mesh sizn
than seaclfied |a occephable, hawever, trosh rack
maleriols having o diffsrent apen orea/gross orea rotio (R volus)

4 Strustural design of trash rack sholl be bosed on full hydrostatic hesd with zers
haon downatracm of the rack,

dimenaions need to be odjusted for

Cwarfiew Trosh Rocks:

1. Al trash rocks sholl be mounied uaing galvanized steel hardwore and provided with
hinged ond lockoble or boitable occess ponels.

2 Trosh racks shail be golvonizes ster

durninum, or stesl  Stesl frash rocks sholl ba hot

dip galvanized and may be hol powder painted after golvonizing.

3. Trash Rocks shall bo designed such thot the disgonal dimension of ssch cpening is
maller then the diameter of the outiet pipe. o "

4. Structural design of trash rock shall be based on full hydroatatic heod with zero
head downatream of the rock i

POND DATA TABLE
INFLOW | DISCHARGE |  WSEL |STORAGE
(CFs) | (cFs) (AC FT)
wacy | —- -— 5708.50 | 1.6
5-YR | 99 4 571083 | 39
100-YR | 201 9 snan 6.15
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