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ENGINEER’S STATEMENT

The attached drainage plan and report were prepared under my direction and supervision and are
correct to the best of my knowledge and belief. Said drainage report has been prepared according to
the criteria established by El Paso County for.drai ge reports and said report is in conformity with the
i for any liability caused by any negligent acts,

Richard L. Schindler, P.E. #33997
For and on Behalf of Core Enginee
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I, the Owner, have read and will comply with all the requirements specified in the drainage report and
plan.
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OWNER’S STATEMENT

FLOODPLAIN STATEMENT

designated floodplain

as shown on Flood Insurance Rate Map Panel No. 08041C0¢ ber 7, 2018.

(See Appendix A, FEMA FIRM Exhibit)

Richard L. Schindler, #33997,
For and on Behalf of Core Engineering Group, LLC

EL PASO COUNTY : Z’iﬁk,éﬁf :

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

Jennifer Irvine, P.E. , County Engineer / ECM Administrator Date

Conditions:




1.0 LOCATION and DESCRIPTION

Ponderosa at Lorson Ranch Filing No. 3 is located north and east of the intersection of Fontaine
Boulevard and Old Glory Drive in El Paso County Colorado. The site is located on approximately 10.38
acres of vacant land. Future plans are to develop this site into 90 single family attached lots. The land
is currently owned by Love-in-Action and will be developed by Lorson LLC. Planned development of
this area will consist of single-family attached lots.

The site is located in the Southwest 4 of Section 23, Township 15 South and Range 65 West of the 6™
Principal Meridian; it is currently zoned PUD. The property is bounded on the north and west by Old
Glory Drive, on the south and east by Ponderosa Filing No. 1, a single-family development. For
reference, a vicinity map is included in Appendix A of this report.

Ponderosa at Lorson Ranch Filing No. 3 is located within the “Jimmy Camp Creek Drainage Basin”,
which is a fee basin and is part of the “Jimmy Camp Creek Drainage Basin Planning Study”, prepared
by Kiowa Engineering Corp., Colorado Springs, CO.

2.0 DRAINAGE CRITERIA

The supporting drainage design and calculations were performed in accordance with the City of
Colorado Springs and El Paso County “Drainage Criteria Manual (DCM)”, dated November, 1991, the
El Paso County “Engineering Criteria Manual’, and the UDFCD “Urban Storm Drainage Criteria
Manual” Volumes 1, 2 and 3. No deviations from these published criteria are requested for this site. The
proposed improvements to the Lorson Ranch Development are in substantial compliance with the
“Jimmy Camp Creek Drainage Basin Planning Study”, prepared by Kiowa Engineering Corp., Colorado
Springs, CO.

Conformance with applicable Drainage Basin Planning Studies

There is an existing (unapproved) DBPS for Jimmy Camp Creek prepared by Wilson & Company in
1987, and is referenced in this report. The only major drainage improvements required for this study
area according to the 1987 Wilson study was the reconstruction of Jimmy Camp Creek. In 2005
Jimmy Camp Creek was reconstructed and armored from the south limits of Lorson Ranch to the north
limits. On March 9, 2015 a new DBPS for Jimmy Camp Creek and the East Tributary was completed
by Kiowa Engineering which also confirms the creek reconstruction done in 2005. All drainage from
this site flows to Jimmy Camp Creek.

Conformance with Lorson Ranch MDDP1 by Pentacor Engineering

Lorson Ranch MDDP1 (October 26, 2006) includes this preliminary plan area. This PDR/FDR
conforms to the MDDP1 for Lorson Ranch and is referenced in this report. The major infrastructure
required for this site per the MDDP1 was constructed in 2006 and includes storm sewer in Fontaine
Boulevard, storm sewer in Old Glory Drive, and downstream Pond A1. The only pond not constructed
as required by the MDDP1 is Pond A3 which will be constructed and located on this site.
Detention/WQ Pond A3 is within this preliminary plan area and will be designed/constructed as part of
this project.

The Rational Method as outlined in Section 6.3.0 of the May 2014 “Drainage Criteria Manual” and in
Section 3.2.8.F of the El Paso County “Engineering Criteria Manual” was used for basins less than 130
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.

Current updates to the Drainage Criteria manual for El Paso County states that if detention is
necessary, Full Spectrum Detention will be included in the design, proposed detention Pond A3 will
require Full Spectrum Detention and will be included for this development.



3.0 EXISTING HYDROLOGICAL CONDITIONS

The site is currently undeveloped with native vegetation (grass with no shrubs) and moderate slopes in
a southerly direction. Runoff is directed overland to an existing storm system in Old Glory Drive and the
existing drainage ditch located on the east and southeast edge of the site. Runoff from the existing
ditch is directed southwesterly to the previously mentioned existing storm system in Old Glory Drive via
36” RCP’s to an existing detention facility, located on the north side of Fontaine Boulevard, adjacent to
Jimmy Camp Creek. The soils across the site consists of the Fort Collins loam, a deep somewhat
excessively drained soil with 0 - 3% slopes, and the Manzanola clay loam, also a deep well drained soil
with 1 — 3% slopes according to the Soil Survey of El Paso County Area. A majority of these soils are
type C, and a small portion consist of soil type B. These soil types will be used for the hydrologic
conditions. Offsite drainage enters the property at the existing drainage ditch from basin OS1 via an
existing 36” RCP. See Appendix A for SCS Soils Map.

Table 3.1: SCS Soils Survey.

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

30-Fort Collins

Loam (22%) B Low Moderate Medium Moderate
52-Manzanola Moderate to _
Clay Loam (78%) C High Slow Medium | Moderate

The following off-site and on-site current condition basins are briefly discussed as follows:

Basin EX1

This basin encompasses the entire site. Runoff is directed southwesterly and southerly to Old Glory
Drive and the existing drainage ditch and is routed to the storm system in Old Glory Drive via an
existing 36” RCP. The peak flow from this 10.26 acre basin is 5.4cfs for the 5-year storm event and
29.1cfs for the 100-year storm event. See Hydraflow modeling in the appendix.

Basin OS1

This basin encompasses portions of Old Glory and adjacent areas from Pioneer Landing Filing No. 1
and Ponderosa Filing No. 1. Runoff is directed west in the street to two existing inlets that drain to an
existing 36" RCP storm sewer flowing south. The existing 36" storm sewer flows into an existing swale
draining southwest to Design Point B. The total existing flow from this basin is 9.8cfs for the 5-year
storm event and 21.9cfs for the 100-year storm event. See Hydraflow modeling in the appendix.

Basin A4 and Existing Pond A4

Pond A4 was built in 2010 as part of Pioneer Landing at Lorson Ranch Filing No. 1 and accepts flow
from Basin A4. This pond is an existing standard detention basin and does not include provisions for
Water Quality. Water Quality is provided downstream in Existing Pond A1 located at Jimmy Camp
Creek and Fontaine Boulevard. The as-built flow was calculated in July, 2010 by Core Engineering
Group and was calculated to have a 5 year release rate of 3.6¢fs and 100 year release rate of 20.5cfs.
This flows south in storm sewer to Design Point A. See Hydraflow modeling in the appendix.

Existing Flow at Design Pt. A.

Design Point A is located in the NE corner of this site and is the total flow from an existing 36” storm
sewer draining into an existing swale on the east side of the site. The flows were calculated using a
hydraulic modeling program called Hydraflow Hydrographs and include flows from Pond A4 and Basin
0OS1. The existing 5 year flow is 10.4cfs and the existing 100 year flow is 23.0cfs at this design point
flowing in an existing 36” storm sewer. See Hydraflow modeling in the appendix.




Existing Flow at Design Pt. B.

Design Point B is located in the SW corner of this site and is the total flow into an existing 36” storm
sewer draining to Old Glory Drive. The flows were calculated using a hydraulic modeling program
called Hydraflow Hydrographs and include flows from Pond A4, Basin OS1, and Basin EX1. The
existing 5 year flow is 14.0cfs and the existing 100 year flow is 46.3cfs at this design point flowing in an
existing 36” storm sewer. The 36” storm sewer was designed to accept 54cfs of flow in the 100-year
storm event per the Fontaine/Old Glory Final Drainage Report prepared in 2006 by Pentacor
Engineering. See Hydraflow modeling in the appendix.

4.0 DEVELOPED HYDROLOGICAL CONDITIONS

Hydrology for the Ponderosa at Lorson Ranch Filing No. 3 drainage report was based on the City of
Colorado Springs/El Paso County Drainage Criteria. Basins that lie within this project were determined
and the 5-year and 100-year peak discharges for the developed conditions have been presented in this
report. Based on these flows, storm inlets will be added if the street capacity is exceeded.

The site was divided into four (4) major basins (A-D), twenty-four (24) sub-basins and fifteen (15)
design points.

The time of concentration for each basin was developed using an overland, ditch, street and pipe flow
components. The maximum overland flow length for developed conditions was limited to 100 feet.
Travel time velocities ranged from 2 to 6 feet per second. The travel time calculations are included in
the back of this report.

Runoff coefficients for the various land uses were obtained from the City of Colorado Springs/El Paso
County Drainage Criteria Manual.

The hydrology analysis necessary for sizing the storm sewer system is preliminary only and will be
finalized when the construction documents are prepared.

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

Sub-Basin A1

This basin is located on the south side of Whitewolf Point; runoff from the proposed townhomes directs
flow north to Whitewolf Point. These flows are then routed easterly in Whitewolf Point and then north in
Winter Gem Grove to design point 1; a proposed 5’ type “R” inlet located in a low spot on the west side
of Winter Gem Grove, this inlet will be discussed in greater detail under the hydraulic summary part of
this report. The peak developed flow from this basin is 1.2cfs for the 5-year storm event and 2.2cfs for
the 100-year storm event. Runoff is then routed east in a proposed 18" RCP.

Sub-Basin A2

This basin is located on the north side of Whitewolf Point; runoff from the proposed townhomes directs
flow south to Whitewolf Point. These flows are then routed easterly in Whitewolf Point and then north in
Winter Gem Grove to design point 1; a proposed 5’ type “R” inlet located in a low spot on the west side
of Winter Gem Grove, this inlet will be discussed in greater detail under the hydraulic summary part of
this report. The peak developed flow from this basin is 2.6cfs for the 5-year storm event and 4.8cfs for
the 100-year storm event. Runoff is then routed east in a proposed 18” RCP.

Sub-Basin A3

This basin is located north of Whitewolf Point and on the south side of Old Glory Drive; runoff from the
rooftops of Lots 27 through 36 directs flow north to an underground collection system, flow is then
conveyed easterly via 275" of 12" PVC storm drain at a minimum of 0.50% slope to design point 1; a
proposed 5’ type “R” inlet located in a low spot on the west side of Winter Gem Grove, this inlet will be
discussed in greater detail under the hydraulic summary part of this report. The peak developed flow
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from this basin is 0.8cfs for the 5-year storm event and 1.5cfs for the 100-year storm event. Runoff is
then routed east in a proposed 18" RCP.

Sub-Basin A4

This basin is located on the east side of Winter Gem Grove; runoff from the proposed townhomes
directs flow west to Winter Gem Grove. These flows are then routed north in Winter Gem Grove to
design point 3; a proposed 5’ type “R” inlet located in a low spot on the east side of Winter Gem Grove,
this inlet will be discussed in greater detail under the hydraulic summary part of this report. The peak
developed flow from this basin is 0.8cfs for the 5-year storm event and 1.4cfs for the 100-year storm
event. Runoff is then routed east in a proposed 18” RCP.

Sub-Basin A5

This basin is located east of Winter Gem Grove and on the south side of Old Glory Drive; runoff from
the rooftops of proposed Lots 37 through 40 directs flow north to an underground collection system,
flow is then conveyed easterly via an 8” PVC storm drain at a minimum of 0.50% slope to design point
4; a proposed manhole located east of Winter Gem Grove and south of Old Glory Drive, this manhole
will be discussed in greater detail under the hydraulic summary part of this report. The peak developed
flow from this basin is 0.4cfs for the 5-year storm event and 0.8cfs for the 100-year storm event. Runoff
is then routed southeasterly in a proposed 18" RCP, then southerly in a 36” RCP.

Sub-Basin A6

This basin is located east of Winter Gem Grove and the south of Old Glory Drive; runoff from the
proposed townhomes directs flow east to design point 5; a proposed 5’ type “R” inlet located in a low
spot on the east side of the private drive, this inlet will be discussed in greater detail under the hydraulic
summary part of this report. The peak developed flow from this basin is 1.2cfs for the 5-year storm
event and 2.2cfs for the 100-year storm event. Runoff is then routed east in a proposed 18” RCP, then
southerly in a 36" RCP.

Sub-Basin A7

This basin is located east of Winter Gem Grove and south of Old Glory Drive; runoff from the rooftops
of proposed Lots 41 through 44 and Lots 84 through 87 and directs flow easterly to an underground
collection system, flow is then conveyed northerly via a 12” PVC storm drain at a minimum of 0.50%
slope to the previously mentioned proposed 5’ type “R” inlet in sub-basin A6, this will be discussed in
greater detail under the hydraulic summ=y o & feqires the éntire applicable development "
is 1.0cfs for the 5-year storm event and _. - !
) . . Site to be treated for water quality. Update the narrative
in a proposed 18” RCP, then so . . . .

for all subbasins flowing off-site by describing

Sub-Basin B1 where/how these are treated for water quality.

This basin contains the easigrly half (Y2) of Old Glory Drive from the most easterly edge of the property
to the southerly portion gf Winter Gem Grove. Runoff is directed to the street and flows will be
intercepted by the existjrg inlets located on Old Glory Drive. The peak developed flow from this basin is
3.3cfs for the 5-year/storm event and 5.9cfs for the 100-year storm event. Runoff is then routed
southerly within the/street and storm drain system.

Sub-Basin B2
This basin contains the easterly half (‘2) of Old Glory Drive from the southerly portion of Winter Gem
Grove to the southerly edge of the property. Runoff is directed to the street and flows will be
intercepted by the existing inlets located on Old Glory Drive. The peak developed flow from this basin is
2.2cfs for the 5-year storm event and 4.0cfs for the 100-year storm event. Runoff is then routed
southerly within the street and storm drain system.

Sub-Basin C1

This basin is located west of Whitewolf Point and on the east side of Old Glory Drive; runoff from the
rooftops of proposed Lots 20 through 26 and directs flow west to an underground collection system,
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flow is then conveyed southerly to design point 7. The peak developed flow from this basin is 0.6¢fs for
the 5-year storm event and 1.0cfs for the 100-year storm event.

Sub-Basin C2

This basin is located west of Whitewolf Point and on the east side of Old Glory Drive; runoff from the
rooftops of Lots 7 through 19 directs flow southwest to an underground collection system, flow is then
conveyed southerly to design point 7. The peak developed flow from this basin is 1.1cfs for the 5-year
storm event and 1.9cfs for the 100-year storm event. Runoff is then routed south in a proposed 18”
RCP.

Sub-Basin C3

This basin is located on the northwest side of Whitewolf Point; runoff from the proposed townhomes
directs flow southeast to Whitewolf Point. These flows are then routed southerly in Whitewolf Point and
then westerly in Winter Gem Grove to design point 7. The peak developed flow from this basin is
3.8cfs for the 5-year storm event and 6.9cfs for the 100-year storm event. Runoff is then routed
southerly in a proposed 18” RCP.

Sub-Basin C4

This basin is located on the southeast side of Whitewolf Point; runoff from the proposed townhomes
directs flow northwesterly to Whitewolf Point. These flows are then routed southerly in Whitewolf Point
and then westerly in Winter Gem Grove to design point 7. The peak developed flow from this basin is
3.3cfs for the 5-year storm event and 5.9cfs for the 100-year storm event. Runoff is then routed
southerly in a proposed 18” RCP.

Sub-Basin C5

This basin is located between Whitewolf Point and Winter Gem Grove; runoff from the rooftops of Lots
45 through 47 and Lots 81 through 83, is directed to an underground collection system, this collection
system is located between the units, flow is then conveyed to a proposed inlet in Sub-Basin C5. The
peak developed flow from this basin is 0.6cfs for the 5-year storm event and 1.2cfs for the 100-year
storm event. Runoff is then routed southwesterly in a proposed 12" PVC storm pipe.

Sub-Basin C6

This basin is located between Whitewolf Point and Winter Gem Grove; runoff from the rooftops of Lots
48 through 51 and Lots 78 through 80, is directed to an underground collection system, this collection
system is located between the units, flow is then conveyed southwesterly via 12" PVC storm drain at a
minimum of 0.50% to a proposed manhole at design point 9, this design point will be discussed in
greater detail under the hydraulic summary part of this report. The peak developed flow from this basin
is 0.7cfs for the 5-year storm event and 1.3cfs for the 100-year storm event. Runoff is then routed
southwesterly in a proposed 12” PVC storm pipe.

Sub-Basin C7

This basin is located between Whitewolf Point and Winter Gem Grove; runoff from the rooftops of Lots
52 through 58 and Lots 75 through 77, is directed to an underground collection system, this collection
system is located between the units, flow is then conveyed southerly via 12” PVC storm drain at a
minimum of 0.50% to a proposed manhole at design point 10, this design point will be discussed in
greater detail under the hydraulic summary part of this report. The peak developed flow from this basin
is 1.0cfs for the 5-year storm event and 1.9cfs for the 100-year storm event.

Sub-Basin C8

This basin is located between Whitewolf Point and Winter Gem Grove; runoff from the rooftops of Lots
59 through 64 and Lots 72 through 74, is directed to an underground collection system, this collection
system is located between the units, flow is then conveyed southerly to a proposed area inlet in Sub-
Basin C8, flow will then continue southerly to design point 11 in Winter Gem Grove via 15" HDPE at a
minimum of 0.80% slope, this design point will be discussed in greater detail under the hydraulic
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summary part of this report. The peak developed flow from this basin is 0.9cfs for the 5-year storm
event and 1.7cfs for the 100-year storm event.

Sub-Basin C9

This basin is located on the west and northerly side of Winter Gem Grove; runoff from the proposed
townhomes directs flow easterly and southerly to Winter Gem Grove. These flows are then routed
south and southwesterly in Winter Gem Grove to design point 13 located in a low spot on the north side
of Winter Gem Grove. The peak developed flow from this basin is 2.6cfs for the 5-year storm event and
4.7cfs for the 100-year storm event.

Sub-Basin C10

This basin is located on the northerly side of Winter Gem Grove; runoff from the proposed townhomes
directs flow southerly to Winter Gem Grove. These flows are then routed east and southwesterly in
Winter Gem Grove to design point 13. The peak developed flow from this basin is 1.8cfs for the 5-year
storm event and 3.3cfs for the 100-year storm event.

Sub-Basin C11

This basin is located on the easterly and southerly side of Winter Gem Grove; runoff from the proposed
townhomes directs flow westerly and northerly to Winter Gem Grove. These flows are then routed east
and southwesterly in Winter Gem Grove to a proposed 5’ type “R” inlet located in a low spot on the
southeast side of Winter Gem Grove. The peak developed flow from this basin is 2.7cfs for the 5-year
storm event and 4.9cfs for the 100-year storm event.

Sub-Basin C12

This basin is located southeast of Winter Gem Grove; runoff from the proposed townhomes and parking
lot flows southwest via an underground collection system and curb/gutter to the southwest side of the
parking area to a 5’ Type R inlet. The peak developed flow from this basin is 0.9cfs for the 5-year
storm event and 1.7cfs for the 100-year storm event.

Sub-Basin C13

This basin is located southeast of Winter Gem Grove; runoff from the rooftops of Lots 65 through 71 is
directed southeasterly to an underground collection system, flow is then conveyed southwesterly and
southerly via 12” PVC storm drain at a minimum of 0.50% slope to a proposed storm drain manhole in
Sub Basin C13. The peak developed flow from this basin is 0.7cfs for the 5-year storm event and 1.3cfs
for the 100-year storm event.

Sub-Basin C14

This basin is located south of Winter Gem Grove; runoff from the proposed townhomes directs flow
southerly to design point 15 on the southeast side of the private drive. The peak developed flow from
this basin is 1.8cfs for the 5-year storm event and 3.3cfs for the 100-year storm event. Runoff is then
routed south in a proposed 30” RCP to proposed detention pond A3.

Sub-Basin C15

This basin is located south of Winter Gem Grove and east of Old Glory Drive; runoff from the rooftops
of Lots 1 through 6 is directed westerly to an underground collection system, flow is then conveyed
southeasterly and easterly via 12” PVC storm drain at a minimum of 0.50% slope to design point 15.
The peak developed flow from this basin is 0.5cfs for the 5-year storm event and 0.8cfs for the 100-year
storm event.

Basin D

This basin is located on the east and southeast portion of the site and is open space and backyards.
The peak developed flow from this basin is 1.5cfs for the 5-year storm event and 8.2cfs for the 100-year
storm. Flows are directed to an existing 6’ deep drainage ditch runoff and then conveyed south and
southeasterly to proposed detention pond A3. This pond will be discussed in greater detail under the
Detention Pond summary of this report.
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5.0 HYDRAULIC SUMMARY

The sizing of the hydraulic structures was prepared by using the StormSewers computer software
programs developed by Intellisolve, which conforms to the methods outlined in the “City of Colorado
Springs/El Paso County Drainage Criteria Manual’.

It is the intent of this Preliminary and Final Drainage Report to use the proposed curb/gutter and storm
sewer to convey runoff to the proposed detention pond A3. Pipe size, Inlet size and locations are
shown on the developed conditions drainage map. See Appendix C for detailed hydraulic calculations
and the storm sewer model.

Design Point 1

Design point 1 includes surface flow from basins A1 and A2 and the combined peak flow at this low
point on the west side of Winter Gem Grove was used to size the proposed 5 type “R” inlet. Design
point 1 contains 0.91 acres and generates a peak developed flow of 3.9cfs for the 5-year storm event
and 7.0cfs for the 100-year storm event. Inlet 7 is a & type “R” inlet in a sump condition. The street
capacity of Winter Gem Grove at 0.5% slope is 6.3cfs (5-yr) and 26.4cfs (100-yr). The street capacity
is not exceeded.

Design Point 2
Design point 2 is pipe flow under Winter Gem Grove and includes inlet flow from design point 1 and

pipe flow from basin A3, and the combined peak flow at this low point on the east side of Winter Gem
Grove was used to size the proposed 18" RCP at a minimum of 0.50%. Design point 2 generates a
peak developed flow of 4.7cfs for the 5-year storm event and 8.5cfs for the 100-year storm event.
These flows will be routed easterly via proposed 18" RCP at a minimum of 0.50% slope and is
designed to handle the flow from this design point.

Design Point 3a

Design point 3a includes surface flow from basin A4 at a low point on the East side of Winter Gem
Grove was used to size the proposed 5 type “R” inlet. Design point 3a contains 0.18 acres and
generates a peak developed flow of 0.8cfs for the 5-year storm event and 1.4cfs for the 100-year storm
event. Inlet 6 is a 5" type “R” inlet in a sump condition. The street capacity of Winter Gem Grove at
0.5% slope is 6.3cfs (5-yr) and 26.4cfs (100-yr). The street capacity is not exceeded.

Design Point 3

Design point 3 includes upstream flow from design point 2 and 3a. Design point 3 is the pipe flow
which is 5.5cfs for the 5-year storm event and 9.9cfs for the 100-year storm event. These flows will be
routed easterly via proposed 18" RCP at a minimum of 0.50% slope and is designed to handle the flow
from this design point.

Design Point 4
Design point 4 includes upstream flow from design point 3 and basin A5. Design point 4 generates a

peak developed flow of 5.9cfs for the 5-year storm event and 10.7cfs for the 100-year storm event.
These flows will be routed easterly via proposed 18” RCP to storm manhole 6 at a minimum of 0.50%
slope and is designed to handle the flow from this design point.

Design Point 5

Basin A6 surface flows to Inlet 8 which is a 5’ type “R” inlet in a sump condition. The inlet is sized for
2.2cfs in the 100-year event for a sump condition. Design point 5 includes upstream flow from design
point 4, Basin A6, Basin A7, and flow from an existing 36” storm sewer in Old Glory Drive (see Design
Pt. A, existing conditions). Design point 5 generates a peak developed flow of 18.5cfs for the 5-year
storm event and 37.7cfs for the 100-year storm event. Runoff is then routed southerly via the proposed
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36" RCP to the pipe outlet then conveyed southwesterly within an existing 6’ deep drainage ditch to
proposed detention pond A3.

Design Point 6
Design point 6 includes upstream flow from basins C1 and C2 and was used to size the proposed 12”

PVC at a minimum of 0.60%. Design point 6 contains generates a peak developed flow of 1.6c¢fs for
the 5-year storm event and 2.9cfs for the 100-year storm event. These flows will be routed southerly
via proposed 12” PVC to inlet 2. This PVC pipe is designed to handle the flow to design point 6.

Design Point 7

Design point 7 is surface flow and includes upstream flow from basins C3 and C4 and the located on
the north side of Winter Gem Grove and was used to size the proposed 10’ type “R” inlet on a
continuous grade. Design point 7 generates a peak developed flow of 7.0cfs for the 5-year storm event
and 12.8cfs for the 100-year storm event. Inlet 2 is a 10’ type “R” inlet on a continuous grade. This 10’
inlet intercepts 5.9cfs at a 1.20% grade with 1.1cfs flowby for the 5-year storm event and intercepts
8.1cfs at a 1.20% grade with 4.7cfs flowby for the 100-year storm event, these flowbys are then
directed to Old Glory Drive, The intercepted flows will be routed southerly to storm manhole 2 via
proposed 18" RCP at a minimum of 0.90% slope, this pipe is designed to handle the flow from this
design point. The street capacity of Winter Gem Grove at 1.2% slope is 9.0cfs (5-yr) and 37.3cfs (100-
yr). The street capacity is not exceeded.

Design Point 8
Design point 8 is pipe flow and includes upstream flow from design point 6 and design point 7 and was

used to size the proposed 18" RCP at a minimum of 0.80%. Design point 8 generates a peak
developed flow of 7.5cfs for the 5-year storm event and 11.0cfs for the 100-year storm event. These
flows will be routed easterly via proposed 18" RCP to storm manhole 1 at a minimum of 0.90% slope
and is designed to handle the flow from this design point.

Design Point 9
Design point 9 includes upstream flow from basins C5 and C6 and was used to size the proposed 12”

PVC at a minimum of 0.50%. Design point 9 contains 0.32 acres and generates a peak developed flow
of 1.4cfs for the 5-year storm event and 2.5cfs for the 100-year storm event. These flows will be routed
southerly via proposed 12” PVC to a proposed manhole at design point 10. This PVC pipe at a
minimum of 0.50% slope and is designed to handle the flow to design point 10.

Design Point 10

Design point 10 includes upstream flow from design point 9 (C5- C6) and basin C7 and was used to
size the proposed 15" HDPE at a minimum of 0.50%. Design point 10 contains 0.56 acres and
generates a peak developed flow of 2.4cfs for the 5-year storm event and 4.3cfs for the 100-year storm
event. These flows will be routed southerly via proposed 15" HDPE at a minimum of 0.50% slope to
Design Point 10a, then will flow southerly to design point 11 in Winter Gem Grove.

Design Point 10a

Design point 10a is the same flow as Design Point 11 which includes upstream flow from design point
10 and basin C8 and was used to size the proposed 15" HDPE at a minimum of 0.80%. Design point
10a generates a peak developed flow of 3.3cfs for the 5-year storm event and 6.0cfs for the 100-year
storm event. These flows will be routed southerly via proposed 15" HDPE at a minimum of 0.80%
slope to design point 11 in Winter Gem Grove.

Design Point 11

Design point 11 is the same flow as Design Point 10a and was used to size the proposed 18" RCP at a
minimum of 0.60%. Design point 11 generates a peak developed flow of 3.3cfs for the 5-year storm
event and 6.0cfs for the 100-year storm event. These flows will be routed westerly via proposed 18”
RCP to storm manhole 1 at a minimum of 0.60% slope and is designed to handle the flow from this
design point.
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Design Point 12

Design point 12 is the pipe flow which includes upstream flow from design point 8 and 11. Design point
12 generates a peak developed flow of 10.8cfs for the 5-year storm event and 17.0cfs for the 100-year
storm event. These flows will be routed southerly via proposed 24” RCP to proposed inlet 1 located in
basin C14 at a minimum of 0.80% slope and is designed to handle the flow from this design point.

Design Point 13

Design point 13 includes upstream flow from basins C9 and C10 and the combined peak flow at this
low point on the north side of Winter Gem Grove was used to size the proposed inlet. Design point 13
generates a peak developed flow of 4.0cfs for the 5-year storm event and 7.4cfs for the 100-year storm
event. Inlet 5 is a 5 type “R” inlet in a sump condition. These flows will be routed southeasterly via
proposed 18" RCP at a minimum slope of 0.60% slope to proposed inlet 4, this pipe is designed to
handle the flow from this design point. The street capacity of Winter Gem Grove at 0.7% slope is 7.5cfs
(5-yr) and 31.2cfs (100-yr). The street capacity is not exceeded.

Design Point 14a

Design point 14a includes upstream flow from basin C11 at a low point on the south side of Winter Gem
Grove and was used to size the proposed inlet. Design point 14a generates a peak developed flow of
2.7cfs for the 5-year storm event and 4.9cfs for the 100-year storm event. Inlet 4 is a 5’ type “R” inlet in
a sump condition, runoff from this basin was used to size this inlet. These flows will be routed
southeasterly. The street capacity of Winter Gem Grove at 0.7% slope is 7.5cfs (5-yr) and 31.2cfs (100-
yr). The street capacity is not exceeded.

Design Point 14

Design point 14 is pipe flow and includes upstream flow from design point 13 and 14a. Design point 14
generates a peak developed flow of 6.7cfs for the 5-year storm event and 12.3cfs for the 100-year
storm event. The peak flow will be routed southeasterly to storm manhole 4 via 24” RCP at a minimum
slope of 0.50%. These flows will continue to proposed detention pond A3.

Design Point 14b

Design point 14b includes upstream flow from basins C12 at a low point in a proposed parking lot.
Design point 14b generates a peak developed flow of 0.9cfs for the 5-year storm event and 1.7cfs for
the 100-year storm event. Inlet 3 is a 5’ type “R” inlet in a sump condition. These flows will be routed
southeasterly.

Design Point 14c

Design point 14c is pipe flow and includes upstream flow from design point 14 and 14b. Design point
14c¢ generates a peak developed flow of 7.6cfs for the 5-year storm event and 14.0cfs for the 100-year
storm event. The peak flow will be routed southeasterly via 24” RCP at a minimum slope of 0.50%.
These flows will continue to detention pond A3.

Design Point 14d

Design point 14d is pipe flow and includes upstream flow from design point 14c and Basin C13. Design
point 14d generates a peak developed flow of 8.3cfs for the 5-year storm event and 15.3cfs for the 100-
year storm event. The peak flow will be routed southeasterly via 24” RCP at a minimum slope of 0.50%.
These flows will continue to detention pond A3.

Design Point 15

Design point 15 includes upstream flow from basins C14 and C15. Design point 15 generates a peak
developed flow of 2.7cfs for the 5-year storm event and 4.8cfs for the 100-year storm event. Inlet 1
located at the south edge of the parking lot, south of Winter Gem Grove in basin C15 is a 5’ type “R”
inlet in a sump condition, runoff from this basin was used to size this inlet. Design point 15 flows will be
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routed southerly via 30" RCP at a minimum slope of 0.60% slope. These flows will continue to
proposed detention pond A3.

Design Point 15a

Design point 15a is pipe flow and includes upstream flow from design point 12, 14d, and 15. Design
point 15a generates a peak developed flow of 21.4cfs for the 5-year storm event and 36.4cfs for the
100-year storm event. The peak flow will be routed southeasterly via 30” RCP at a minimum slope of
0.60% to detention pond A3.

Design Point 16

Design point 16 is the total flow into an existing 36” RCP that connects to the storm sewer system in
Old Glory Drive in the SW corner of this site. Design point 16 generates a peak developed flow of
10.9cfs for the 5-year storm event and 30.4cfs for the 100-year storm event. The flow was calculated
by adding the outflow from Pond A3 and flow from Existing Design Point A (10.0cfs/23.0cfs) that flows
through Pond A3. The 36” storm sewer was designed to accept 54cfs of flow in the 100-year storm
event per the Fontaine/Old Glory Final Drainage Report prepared in 2006 by Pentacor Engineering.

Storm Sewer Notes

Storm sewer within the streets in this subdivision and Pond A3 will be owned/maintained by the Lorson
Ranch Metropolitan District since these are private streets. Roof drain connections will be
owned/maintained by the Homeowners Association. See Grading Plan.

6.0 DETENTION AND WATER QUALITY POND

Detention and Storm Water Quality for Ponderosa at Lorson Ranch Filing No. 3 is required per El Paso
County criteria. We have implemented the Full Spectrum approach for detention for Ponderosa at
Lorson Ranch Filing No. 3 per the Denver Urban Drainage Districts specifications. There is one
proposed detention pond with full spectrum detention for this project site. Nearly all runoff from this site
will flow to the on-site pond which will incorporate storm water quality features prior to discharge into
downstream storm sewer.

Full Spectrum Pond Construction Requirements

Design calculations for full spectrum ponds will include a 10’ wide gravel access road on a 15’ wide
bench at a maximum 10% slope to the pond outlet structures. The final design of full spectrum ponds
consists of an outlet structure, storm sewer outfall to Old Glory Drive, concrete low flow channel,
sediment forebay, and overflow weir. Soil borings for this project can be found in the geotechnical
report for Ponderosa at Lorson Ranch Filing No. 3 prepared by RMG.

Detention Pond A3 (Full Spectrum Design)

This is an on-site permanent full spectrum extended detention pond that includes water quality and
discharges downstream into existing storm sewer in Old Glory Drive. Pond A3 is designed using the
UDCF Full Spectrum spreadsheets and is sized for the drainage of this site only (10.1ac). Pond A3
outlet structure is a standard 3'x19.25" full spectrum sloped outlet structure designed by the full
spectrum spreadsheets to match pre-developed rates for 10.1acres. Offsite flow entering this site from
Existing Design Point A will be allowed to flow through Pond A3 and will be captured by a three-cell
CDOT Type D inlet set slightly above the full spectrum outlet structure elevation. The 3-cell CDOT
Type D inlets will collect the offsite flow and discharge it directly into an existing 36” storm sewer
connecting to the storm sewer system in Old Glory Drive. The full spectrum print outs are in the
appendix of this report. See map in appendix for watershed areas.

o Watershed Ares: 10.1 acres

e Watershed Imperviousness: 52%

¢ Hydrologic Soils Group B (22%) and Group C/D (78%)
e Forebay: 0.005ac-ft, 18” depth
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e Zone 1 WQCV: 0.162ac-ft, WSEL: 5709.78, 0.1cfs

e Zone 2 EURV: 0.452ac-ft, WSEL: 5711.06, Top EURV wall set at 5711.82, 3'x3” outlet
with 0:1 slope, 0.4cfs

o (5-yr): 0.600ac-ft, WSEL: 5711.49, 0.5cfs

e Zone 3 (100-yr): 1.114ac-ft, WSEL: 5712.56, 7.4cfs

e Pipe Outlet: 18" RCP with restrictor plate up 7.75”

¢ Overflow Spillway: 3-cell CDOT Type D inlet connected to 36” stm, flow depth=0.7’

¢ Pre-development release rate into creek compliance from full spectrum pond
spreadsheets

¢ Pond Bottom Elevation: 5707.77

Water Quality Design
Water quality will be provided by one permanent extended detention basin (Pond A3) for this site.

Pond A3 Emergency Overflow

Pond A3’s emergency Overflow structure consists of a three-cell CDOT Type D inlet attached to and
set slightly above the full spectrum outlet structure elevation. The 3-cell CDOT Type D inlets will
discharge flow directly into an existing 36” storm sewer flowing into the storm sewer system in Old
Glory Drive. Pond A3’s emergency overflow structure was sized by adding the on-site undetained fully
developed 100-year flows (24.2cfs) to the offsite 100-year flows from Existing Design Point A (23cfs) for
a total flow of 47.2cfs with a flow depth of 5.8inches above the top of the Type D inlets. The existing
36" storm sewer was designed to accept 54cfs of flow in the 100-year storm event per the Fontaine/Old
Glory Final Drainage Report prepared in 2006 by Pentacor Engineering.

7.0 FOUR STEP PROCESS

The site has been developed to minimize wherever possible the rate of developed runoff that will leave
the site and to provide water quality management for the runoff produced by the site as proposed on
the development plan. The following four step process should be considered and incorporated into the
storm water collection system and storage facilities where applicable.

Step 1: Employ Runoff Reduction Practices
Ponderosa at Lorson Ranch Filing No. 3 has employed several methods of reducing runoff.

e The street configuration was laid out to minimize the length of streets. Many streets are straight
and perpendicular resulting in lots with less wasted space.

Open space tracts of land act as a buffer between houses and the street

The entire site drains to a WQ pond.

The proposed HOA will maintain common area landscaping.

Full Spectrum Detention Pond A3 (extended detention basin) will be constructed. The full
spectrum detention ponds mimics existing storm discharges

Step 2: Stabilize Drainageways
Jimmy Camp Creek is a major drainageway located west of this site. JCC has been stabilized per
county criteria in 2006. The design included a natural sand channel bottom and armored sides.

Step 3: Provide Water Quality Control Volume (WQCV)

Treatment and slow release of the water quality capture volume (WQCYV) is required. Ponderosa at
Lorson Ranch Filing No. 3 will utilize Pond A3 which is a full spectrum stormwater detention pond
including Water Quality Capture Volume and a full spectrum detention/WQ outlet structure.
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Step 4: Consider Need for Industrial and Commercial BMP’s or Other Specialized BMP’s

This site is a residential site and does not contain commercial or industrial development. There are no
potential sources of contaminants that could be introduced to the County’s MS4. During construction
the source control will be provided with the proper installation of erosion control BMPs to limit erosion
and transport of sediment. Area disturbed by construction will be seeded and mulched. Cut and fill
slopes will be reseeded, and the slopes equal to or greater than three-to-one will be protected with
erosion control fabric. Silt fences will be placed at the bottom of re-vegetated and rough graded slopes.
Inlet protection will be used around proposed inlets. In addition, temporary sediment basins will be
constructed so runoff will be treated prior to discharge. Construction BMPs in the form of vehicle
tracking control, sediment basins, concrete washout area, rock socks, buffers, and silt fences will be
utilized to protect receiving waters.

8.0 DRAINAGE AND BRIDGE FEES

Ponderosa at Lorson Ranch Filing No. 3 is located within the Jimmy Camp Creek drainage basin which
is currently a fee basin in El Paso County. Current EI Paso County regulations require drainage and
bridge fees to be paid for platting of land as part of the plat recordation process. Lorson Ranch Metro
District will be constructing the major drainage infrastructure as part of the district improvements.

The drainage/bridge fees for this site have previously been paid in 2006 as part of the Ponderosa at
Lorson Ranch Filing No. 1 final plat. The following table provides a breakdown of the drainage fees
that have been paid for this site in 2006.

Table 8.1: Drainage/Bridge Fees Paid For This Site in 2006
The 2006 Drainage fee was $9,185 and bridge fee was $333 per impervious acre

Typerf Land | Total Area Imperviousness Drainage Bridge Surety Fee
se (ac) Fee Fee
Residential 10.03 50% $46,062 $1,670 0
Table 8.2: Public Drainage Facility Costs (non-reimbursable)
Item Quantity Unit Unit Cost Item Total
18” Storm 792 LF $40 $31,680
24” Storm 484 LF $50 $24,200
30” Storm 33 LF $60 $1,980
36” Storm 293 LF $70 $20,510
15" HDPE 85 EA $30 $6,000
5’ Inlet 7 EA $3,0000 $21,000
10’ Inlet 1 EA $4,0000 $4,000
MH 8 EA $5,0000 $40,000
36” FES 1 EA $2,0000 $2,000
Sub-Total $145,370
Eng/Cont 15%) $21,806
Total Est. Cost $167,176
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Table 8.3: Private Drainage Facility Costs (non-reimbursable)

Item Quantity Unit Unit Cost Item Total
12" PVC 2390 LF $20 $47,800.00
15" HDPE 88 LF $25 $2,200.00
Manholes 7 EA $250 $1,750.00

Area Inlets 1 EA $150 $150.00
Subtotal $51,900.00

Eng/Cont 15%) $7,785

Total Est. Cost $59,685

Table 8.4: Lorson Ranch Metro District Drainage Facility Costs (non-reimbursable)
Item Quantity Unit Unit Cost Item Total
Full Spectrum Ponds 1 LS $40,000 $40,000
Subtotal $40,000
Eng/Cont (15%) $6,000
Total Est. Cost $46,000

9.0 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 impacts to adjacent properties or properties located downstream. Several key aspects
of the development discussed above are summarized as follows:

o Developed runoff will be conveyed via curb/gutter and storm sewer facilities
¢ Jimmy Camp Creek has been realigned within Lorson Ranch.

10.0 REFERENCES
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City of Colorado Springs/El Paso County Drainage Criteria Manual DCM, dated November,
1991

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

City of Colorado Springs “Drainage Criteria Manual, Volume 2

El Paso County “Engineering Criteria Manual”

Lorson Ranch MDDP1, October 26, 2006 by Pentacor Engineering.

Final Drainage Report for Fontaine Boulevard, Old Glory Drive, and Marksheffel Road Phase 1
Improvements, Dated February 6, 2006, Revised September 7, 2006, by Pentacor Engineering.
DBPS for Jimmy Camp Creek prepared by Wilson & Company, 1987

Jimmy Camp Creek Drainage Basin Planning Study, Dated March 9, 2015, by Kiowa
Engineering Corporation

9. El Paso County Resolution #15-042, EI Paso County adoption of Chapter 6 and Section 3.2.1
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Soil Map—EI Paso County Area, Colorado

Ponderosa at Lorson Ranch Fil. No.

3
Map Unit Legend
Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
30 Fort Collins loam, 0 to 3 2.2 21.7%
percent slopes
52 Manzanst clay loam, 0 to 3 7.9 78.3%
percent slopes
Totals for Area of Interest 10.1 100.0%
UsDA  Natural Resources Web Soil Survey 8/22/2019
== Conservation Service National Cooperative Soil Survey Page 3 of 3
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CORE

ENGINEERING GROUP

Calculated By: Leonard Beasley
Date: October 28, 2019

Standard Form SF-2. Storm Drainage System Design (Rational Method Procedure)

Job No: 100.050
Project: Ponderosa at Lorson Ranch Filing No. 3

Checked By: Leonard Beasley

Design Storm: 5-Year Event

- Direct Runoff Total Runoff Street Pipe Travel Time

C ey
Street E 5’ < 2 < © o c o -GNJ £ = %’

or g § ® g e 8 5 - a L e - ¢/ g 9 é %é & e g 3 = g
; = fud n ) ) Q o
Bas|n § 8 < h'd 8 A w (] D_. - > &J
< ac. min. in/hr cfs min in/hr cfs % cfs cfs % in ft ft/lsec  min
EX-1 1026 015 150 154 352 54
0S1 495 049 106 243 4.05 98
20f2 11/12/2019

P:\100\100.050\Drainage\ 100.050 Flows



CORE Standard Form SF-2. Storm Drainage System Design (Rational Method Procedure)
ENGINEERING GROUP
Calculated By: Leonard Beasley Job No: 100.050
Date: October 29, 2019 Project: Ponderosa at Lorson Ranch Filing No. 3
Checked By: Leonard Beasley Design Storm: 100-Year Event
- Direct Runoff Total Runoff Street Pipe Travel Time
C
Steet e | 21 B2 < S e %zx|5:x 8 o5 |5 3 5
or c 3 T SE g S - ¢] 8 S} - g o £02]l@o o o S ° = £
Basin g % 2 o 8 N w n L a L (2] D‘% — g &
a Q
< ac. min. infhr  cfs min infhr  cfs % cfs cfs % in ft ft/sec  min
EX-1 10.26 048 15.0 4.92 591 291
0S-1 495 065 106 322 6.79 219
P:\100\100.050\Drainage\100.050 Flows 10f1 11/12/2019



CORE

ENGINEERING GROUP

Standard Form SF-1. Time of Concentration-Existing

Calculated By: Leonard Beasley

Date: October 29, 2019

Checked By: Leonard Beasley

Job No: 100.050

Project: Ponderosa at Lorson Ranch Filing No. 3

tc Check

Sub-Basin Data Initial Overland Time (ti) Travel Time (tt) o (grb)amzed Final tc
asins
BASIN AREA NRCS LENGTH SLOPE [VELOCITY LENGTH SLOPE | VELOCITY Computed TOTAL Regional tc USDCM
or Cs (A) | Convey. (L) (S) (V) Ti (L) (S) (V) Ut tc LENGTH | tc=(L/180)+10 | Recommended
DESIGN acres feet % ft/sec [ minutes | feet % ft/sec | minutes | Minutes [ (L) feet minutes | Tc=TI+Tt (min)
EX-1 0.15 | 10.26 15.0 35.00 3.14% 0.08 6.98 839.00 0.83% 1.37 10.23
15.0 27.00 18.89% 6.52 0.07 17.28 901.00 15.01 15.01
0s1 049 | 4.95 20.0 97.00 2.06% 0.19 8.58 1139.00 0.68% 1.65 11.51
30" 103.00 0.50% 5.88 0.29 20.38 103.00 10.57 10.57

P:\100\100.050\Drainage\100.050 Flows

Page 2 of 2

11/12/2019



CORE Standard Form SF-2. Storm Drainage System Design (Rational Method Procedure)
ENGINEERING GROUP
Calculated By: Leonard Beasley Job No: 100.050
Date: October 29, 2019 Project: Ponderosa at Lorson Ranch Filing No. 3
Checked By: Leonard Beasley Design Storm: 5 - Year Event
- Direct Runoff Total Runoff Street Pipe Travel Time
c —~
Street 2 > < ££ < o B S o0 N S = 2
or = 3 ® = £ 8 S - c 2 e - c s 8 3 %5 s % 2 8 = g
Basin F % g £ 8 N . otight o -DC—_" 3 2 &
(m) b
< ac. min. in/hr  cfs min in/hr  cfs % cfs cfs % in ft ft/sec min
A1 029 082 50 024 517 1.2
A2 062 082 50 051 517 26
A1-A2 1 0.91 50 075 517 39
A3 019 082 50 016 517 0.8
A1-A3 2 1.10 50 090 517 47
A4 0.18 082 50 015 517 0.8
A1-A4 3 1.28 50 1.05 517 54
A5 0.10 082 50 008 517 04
A1-A5 4 1.38 50 113 517 58
A6 028 082 50 023 517 1.2
A1-A6 5 1.66 50 136 517 7.0
A7 023 082 50 019 517 1.0
A 1.89 50 155 517 8.0
B1 082 090 79 074 449 33
B2 049 090 53 044 508 22
B 1.31 109 118 4.00 4.7
P:\100\100.050\Drainage\ 100.050 Flows 10f3 11/12/2019



CORE Standard Form SF-2. Storm Drainage System Design (Rational Method Procedure)
ENGINEERING GROUP
Calculated By: Leonard Beasley Job No: 100.050
Date: October 29, 2019 Project: Ponderosa at Lorson Ranch Filing No. 3
Checked By: Leonard Beasley Design Storm: 5 - Year Event
- Direct Runoff Total Runoff Street Pipe Travel Time
c —~
Street 2 > < ££ < o B S o0 N S = 2
or = & © 2 £ 2§ - o | & 9 - o | &§ ¢ 3 % g 5 @ 2 38 = g
Basin F % g £ 8 N . otight o -DC—_" 3 2 &
(m) b
< ac. min. in/hr  cfs min in/hr  cfs % cfs cfs % in ft ft/sec min
C1 013 082 50 011 517 0.6
C2 025 082 50 021 517 1.1
C1-C2 6 0.38 50 031 517 1.6
C3 093 082 57 076 498 338
C4 081 082 59 066 491 33
C3-C4 7 1.74 59 143 491 70
C1-C4 8 212 59 174 491 85
C5 015 082 50 012 5.17 0.6
C6 017 082 50 014 517 0.7
C5-C6 9 0.32 50 026 517 14
Cc7 024 082 50 020 517 1.0
C5-C7 10 | 0.56 50 046 517 24
C8 022 082 50 018 5.17 0.9
C5-C8 11 0.78 50 064 517 3.3
C1-C8 12 | 2.90 59 238 491 117
C9 061 082 50 050 517 26
P:\100\100.050\Drainage\ 100.050 Flows 20f3 11/12/2019



CORE Standard Form SF-2. Storm Drainage System Design (Rational Method Procedure)
ENGINEERING GROUP
Calculated By: Leonard Beasley Job No: 100.050
Date: October 29, 2019 Project: Ponderosa at Lorson Ranch Filing No. 3
Checked By: Leonard Beasley Design Storm: 5 - Year Event
- Direct Runoff Total Runoff Street Pipe Travel Time
c —~
Street 2 > < ££ < o B S o0 N S = 2
or = 3 ® = £ 8 S - c 2 e - c s 8 3 %5 s % 2 8 = g
Basin F % g £ 8 N . otight o -DC—_" 3 2 &
(m) b
< ac. min. in/hr  cfs min in/hr  cfs % cfs cfs % in ft ft/sec min
C10 043 082 50 035 517 1.8
C9-C10 13 | 1.04 6.6 085 475 40
C11 067 082 6.0 055 489 27
C9-C11 14 | 1.71 6.6 140 475 6.7
C12 022 082 50 018 5.17 0.9
C13 017 082 50 014 517 0.7
C14 045 082 57 037 498 18
C15 011 082 50 009 517 05
C13-C15 15 | 0.73 57 060 498 3.0
C 5.56 80 456 447 204
D 293 015 154 044 348 15
P:\100\100.050\Drainage\ 100.050 Flows 30f3 11/12/2019



CORE Standard Form SF-2. Storm Drainage System Design (Rational Method Procedure)
ENGINEERING GROUP
Calculated By: Leonard Beasley Job No: 100.050
Date: October 29, 2019 Project: Ponderosa at Lorson Ranch Filing No. 3
Checked By: Leonard Beasley Design Storm: 100 - Year Event
- Direct Runoff Total Runoff Street Pipe Travel Time
.E —_ —_ GJ w
Street g 5 < ££ < R c o N < > 2
or c 4 c S 8 5 - e} 2 S - e} S 83|23 5§ e 2 8 = g
Basi 2 Q o 3 N ) hr |k N o o o [5)
asin é 3 < S a > 12
< ac. min. infhr  cfs min intfhr  cfs % cfs cfs % in ft  ft/sec  min
A1 029 089 50 026 868 22
A2 062 089 50 055 868 438
A1-A2 1 0.91 50 081 868 7.0
A3 019 089 50 017 868 1.5
A1-A3 2 1.10 50 098 868 8.5
A4 0.18 089 50 016 868 14
A1-A4 3 1.28 50 114 868 9.9
A5 0.10 089 50 009 868 0.8
A1-A5 4 1.38 50 123 868 10.7
A6 028 089 50 025 868 22
A1-A6 1.66 50 148 868 12.8
A7 023 089 50 020 868 1.8
A Basins 1.89 50 168 868 14.6
B1 082 09 79 079 753 59
B2 049 096 53 047 853 4.0
B Basins 1.31 109 126 6.71 84
P:\100\100.050\Drainage\100.050 Flows 10f3 11/12/2019



CORE Standard Form SF-2. Storm Drainage System Design (Rational Method Procedure)
ENGINEERING GROUP
Calculated By: Leonard Beasley Job No: 100.050
Date: October 29, 2019 Project: Ponderosa at Lorson Ranch Filing No. 3
Checked By: Leonard Beasley Design Storm: 100 - Year Event
- Direct Runoff Total Runoff Street Pipe Travel Time
C —~
Street S 5 < £ z o | = c ° I < 2 g
or c | 8|g € ¢ & - o|e S - o] 8§ 838 %5 s 9212 38 = | g
. g a o ) n L T D ) )
Basin § 3 g « 8 N . 0 o n 'c% g 2 &
< ac. min. infhr _ cfs min infhr _ cfs % cfs cfs % in ft  ft/lsec _min
C1 013 089 50 012 868 1.0
C2 025 089 50 022 868 19
C1-C2 6 0.38 50 034 868 29
C3 093 089 57 083 836 69
C4 081 089 59 072 825 59
C3-C4 7 1.74 59 155 825 128
C1-C4 8 212 59 189 825 156
C5 0.15 089 50 0.13 868 1.2
C6 0.17 089 50 0.15 868 1.3
C5-C6 9 0.32 50 028 868 25
C7 024 089 50 021 868 19
C5-C7 10 | 0.56 50 050 868 43
C8 022 089 50 020 868 17
C5-C8 11 0.78 50 069 868 6.0
C1-C8 12 | 2.90 59 258 825 213
C9 061 089 50 054 868 47
P:\100\100.050\Drainage\100.050 Flows 20f3 11/12/2019



CORE Standard Form SF-2. Storm Drainage System Design (Rational Method Procedure)
ENGINEERING GROUP
Calculated By: Leonard Beasley Job No: 100.050
Date: October 29, 2019 Project: Ponderosa at Lorson Ranch Filing No. 3
Checked By: Leonard Beasley Design Storm: 100 - Year Event
- Direct Runoff Total Runoff Street Pipe Travel Time
C —~
Street S 5 < £ z o | = c ° I < 2 g
o | 5| %8| 8§ £ § - o|s & - o8 $3|g5 5 ST 8 =|E
Basin @ % < T3 N » oo+ © S 3 ~ 2
a o
< ac. min. infhr _ cfs min infhr _ cfs % cfs cfs % in ft  ft/lsec _min
C10 043 089 50 038 868 33
C9-C10 13 | 1.04 6.6 093 797 74
C11 0.67 089 6.0 060 821 49
C9-C11 14 | 1.71 6.6 152 797 121
C12 022 089 50 020 868 17
C13 0.17 089 50 0.15 868 1.3
C14 045 089 57 040 836 33
C15 011 089 50 0.10 868 0.8
C13-C15 15 | 0.73 57 065 836 54
Cc 5.43 80 495 751 371
D 293 048 154 141 585 82
P:\100\100.050\Drainage\100.050 Flows 30f3 11/12/2019



CORE

ENGINEERING GROUP

Standard Form SF-1. Time of Concentration-Proposed

Calculated By: Leonard Beasley
Date: October 29, 2019

Checked By: Leonard Beasley

Job No: 100.050

Project: Ponderosa at Lorson Ranch Filing No. 3

Sub-Basin Data Initial Overland Time (ti) Travel Time (tt) e Che;l; ::Jnri)?nized Final tc
BASIN AREA NRCS LENGTH SLOPE ([VELOCITY LENGTH SLOPE | VELOCITY Computed TOTAL Regional tc USDCM
or Cs (A) | Convey. (L) (S) (V) Ti (L) (S) (V) Tt tc LENGTH | tc=(L/180)+10 | Recommended
DESIGN acres feet % ft/sec | minutes |  feet % ft/sec | minutes | Minutes [ (L) feet minutes | Tc=TI+Tt (min)
Al 0.82 | 0.29 20.0 16.00 1.80% 0.16 1.67 73.00 0.70% 1.67 0.73
20.0 110.00 1.00% 2.00 0.92 3.32 199.00 11.11 3.32
A2 0.82 | 0.62 20.0 17.00 1.70% 0.16 1.76 75.00 1.50% 2.45 0.51
20.0 258.00 0.70% 1.67 2.57 4.84 350.00 11.94 4.84
A3 0.82 | 0.19 8" 2.00 2.00% 0.06 0.57 75.00 1.00% 3.47 0.36
8" 184.00 1.00% 3.47 0.88 1.81 184.00 11.02 1.81
Ad 0.82 | 0.18 20.0 20.00 2.00% 0.18 1.81 170.00 0.74% 1.72 1.65 3.45 190.00 11.06 3.45
A5 0.82 | 0.10 8" 2.00 2.00% 0.06 0.57 15.00 1.00% 3.47 0.07
8" 104.00 1.00% 3.47 0.50 1.14 104.00 10.58 1.14
A6 0.82 | 0.28 20.0 2.00 2.00% 0.06 0.57 22.00 4.00% 4.00 0.09
20.0 126.00 1.60% 2.53 0.83 1.49 150.00 10.83 1.49
A7 082 0.23 8" 2.00 2.00% 0.06 0.57 36.00 1.00% 3.47 0.17
8" 120.00 1.00% 3.47 0.58 1.32 120.00 10.67 1.32
B1 0.90 [ 0.82 20.0 34.00 2.00% 0.34 1.68 698.00 0.88% 1.88 6.20 7.88 732.00 14.07 7.88
B2 0.90 | 0.49 20.0 10.00 2.00% 0.18 0.91 507.00 0.92% 1.92 4.40 5.31 517.00 12.87 5.31
B 090 (| 1.31 20.0 34.00 2.00% 0.34 1.68 1040.00 0.88% 1.88 9.24 10.91 1074.00 15.97 10.91
P:\100\100.050\Drainage\100.050 Flows Page 5 of 8 11/12/2019




Standard Form SF-1. Time of Concentration-Proposed

ggNEEEING GROUP Calculated By: Leonard Beasley Job No: 100.050
Date: October 29, 2019 Project: Ponderosa at Lorson Ranch Filing No. 3
Checked By: Leonard Beasley
Sub-Basin Data Initial Overland Time (ti) Travel Time (tt) te Che;l; ::Jnri)?nized Final te
BASIN AREA NRCS LENGTH SLOPE ([VELOCITY LENGTH SLOPE | VELOCITY Computed TOTAL Regional tc USDCM
or Cs (A) | Convey. (L) (S) (V) Ti (L) (S) (V) Tt tc LENGTH | tc=(L/180)+10 | Recommended
DESIGN acres feet % ft/sec | minutes feet % ft/sec minutes | Minutes (L) feet minutes Tc=Ti+Tt (min)
(o 0.82 ( 0.13 8" 2.00 2.00% 0.06 0.57 10.00  0.50% 2.46 0.07
12" 150.00 0.50% 3.21 0.78 1.42 150.00 10.83 1.42
Cc2 0.82 | 0.25 8" 2.00 2.00% 0.06 0.57 23.00 0.50% 2.46 0.16
12" 378.00 0.50% 3.21 1.96 2.69 378.00 12.10 2.69
C1-C2 | 0.82 ] 0.38 8" 2.00 2.00% 0.06 0.57 10.00  0.50% 2.46 0.07
12" 620.00 0.50% 3.21 3.22 3.86 620.00 13.44 3.86
c3 0.82 | 0.93 20.0 7.00 2.00% 0.11 1.07 83.00 1.00% 2.00 0.69
20.0 484.00 1.06% 2.06 3.92 5.68 574.00 13.19 5.68
ca 0.82 | 0.81 20.0 17.00  2.00% 0.17 1.66 73.00 1.04% 2.04 0.60
20.0 441.00 1.00% 2.00 3.68 5.94 531.00 12.95 5.94
C3-C4 | 0.82] 0.81 20.0 17.00  2.00% 0.17 1.66 73.00 1.04% 2.04 0.60
20.0 471.00 1.00% 2.00 3.93 6.19 561.00 13.12 6.19
C5 0.82 | 0.15 8" 2.00 2.00% 0.06 0.57 14.00 0.50% 2.46 0.09
12" 85.00 0.50% 3.21 0.44 1.11 85.00 10.47 1.11
C6 0.82 ( 0.17 8" 2.00 2.00% 0.06 0.57 23.00 0.50% 2.46 0.16 0.73 25.00 10.14 0.73
c7 0.82 ]| 0.24 8" 2.00 2.00% 0.06 0.57 114.00 0.50% 246 0.77
12" 66.00 0.50% 3.21 0.34 1.69 182.00 11.01 1.69

P:\100\100.050\Drainage\100.050 Flows Page 6 of 8 11/12/2019




Standard Form SF-1. Time of Concentration-Proposed

ggNEEEING GROUP Calculated By: Leonard Beasley Job No: 100.050
Date: October 29, 2019 Project: Ponderosa at Lorson Ranch Filing No. 3
Checked By: Leonard Beasley
Sub-Basin Data Initial Overland Time (ti) Travel Time (tt) e Che;l; ::Jnri)?nized Final tc
BASIN AREA NRCS LENGTH SLOPE ([VELOCITY LENGTH SLOPE | VELOCITY Computed TOTAL Regional tc USDCM
or Cs (A) | Convey. (L) (S) (V) Ti (L) (S) (V) Tt tc LENGTH | tc=(L/180)+10 | Recommended
DESIGN acres feet % ft/sec | minutes |  feet % ft/sec | minutes | Minutes | (L) feet minutes | Tc=TI+Tt (Min)
c8 0.82| 0.22 8" 2.00 2.00% 0.06 0.57 120.00 0.50% 2.46 0.81
12" 77.00 0.50% 3.21 0.40 1.78 77.00 10.43 1.78
C5-C8 | 0.82 | 0.78 8" 2.00 2.00% 0.06 0.57 23.00 0.50% 2.46 0.16
12" 507.00 0.50% 3.21 2.63 3.36 507.00 12.82 3.36
Cc9 0.82 | 0.61 20.0 22.00 2.00% 0.19 1.89 311.00 0.70% 1.67 3.10 4.98 333.00 11.85 4.98
Cc10 082 0.43 20.0 26.00 2.00% 0.21 2.06 93.00 0.60% 1.55 1.00
20.0 100.00 0.70% 1.67 1.00 4.06 219.00 11.22 4.06
C9-C10 | 0.82 | 1.04 20.0 22.00 2.00% 0.19 1.89 476.00 0.70% 1.67 4.74 6.63 498.00 12.77 6.63
C11 0.82 | 0.67 20.0 19.00 2.00% 0.18 1.75 512.00 1.00% 2.00 4.27 6.02 531.00 12.95 6.02
C12 0.82 | 0.22 8" 2.00 2.00% 0.06 0.57 6.00 0.50% 2.46 0.04
12" 113.00 0.50% 3.21 0.59 1.20 121.00 10.67 1.20
C13 0.82 | 0.17 8" 2.00 2.00% 0.06 0.57 6.00 0.50% 2.46 0.04
12" 100.00 0.50% 3.21 0.52 1.13 108.00 10.60 1.13
Cl14 0.82 | 0.45 20.0 84.00 1.00% 0.30 4.63 154.00 1.50% 2.45 1.05 5.68 238.00 11.32 5.68
C15 0.82| 0.11 8" 2.00 2.00% 0.06 0.57 5.00 0.50% 2.46 0.03
12" 242.00 0.50% 3.21 1.26 1.86 249.00 11.38 1.86
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Standard Form SF-1. Time of Concentration-Proposed

CORE

ENGINEERING GROUP Calculated By: Leonard Beasley Job No: 100.050
Date: October 29, 2019 Project: Ponderosa at Lorson Ranch Filing No. 3
Checked By: Leonard Beasley
Sub-Basin Data Initial Overland Time (ti) Travel Time (tt) te Che;k (9rb\amzed Final tc
asins
BASIN AREA NRCS LENGTH SLOPE ([VELOCITY LENGTH SLOPE | VELOCITY Computed TOTAL Regional tc USDCM
or Cs (A) | Convey. (L) (S) (V) Ti (L) (S) (V) Tt tc LENGTH | tc=(L/180)+10 | Recommended
DESIGN acres feet % ft/sec | minutes |  feet % ft/sec | minutes | Minutes [ (L) feet minutes | Tc=TI+Tt (min)
C 0.82 | 5.56 20.0 22.00 2.00% 0.19 1.89  476.00 0.70% 1.67 4.74
18" 66.00 0.60% 4.60 0.24
24" 35.00 0.60% 5.58 0.10
24" 277.00 0.50% 5.09 0.91
30" 33.00 0.60% 6.47 0.09 7.96 909.00 15.05 7.96
D 015 2.93 15.0 34.00 2.00% 0.07 7.96 934.00 0.88% 1.41 11.06 19.02 968.00 15.38 15.38
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Legend
Origin
Rational
Reservoir
Rational
Rational
Combine
Combine

oo s wN - |T
S

Description

Pond A4 inflow from Basin A4
Pond Outflow A4

old glory road, OS1

Basin EX1

flow from north-Des, Pt A
total flow at design pt. B

Hydraflow Hydrographs Model

Project: 100.050pdr-pond-100-asbuilt (1).gpw

Tuesday, Nov 12 2019, 12:59 PM




Hydrograph Summary Report

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

No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 Rational 45.56 1 17 46,473 T e Pond A4 flow from Basin A4

2 Reservoir 3.585 1 33 46,404 1 5717.69 55,008 Pond Outflow A4

3 Rational 9.950 1 10 5,970 e R Basin OS1

4 Rational 5.328 1 15 4,796 — e e Basin EX1

5 Combine 10.40 1 10 52,374 2,3, | e e Des. PtA

6 Combine 13.95 1 10 57,169 4,5 | e Design Pt. B

100.050pdr-pond-5-asbuilt (1).gpw

Return Period: 5 Year

Tuesday, Nov 12 2019, 1:05 PM

Hydraflow Hydrographs by Intelisolve



Hydrograph Summary Report

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

No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 Rational 92.16 1 17 94,003 T e R Pond A4 inflow from Basin A4

2 Reservoir 20.47 1 30 82,745 1 5718.54 81,222 Pond Outflow A4

3 Rational 22.29 1 11 14,711 | e e old glory road, OS1

4 Rational 30.35 1 15 27,315 — e Basin EX1

5 Combine 22.78 1 1 97,456 2,3, | | e flow from north-Des, Pt A

6 Combine 46.34 1 15 124,772 4,5 | e s total flow at design pt. B

100.050pdr-pond-100-asbuilt (1).gpw

Return Period: 100 Year

Tuesday, Nov 12 2019, 12:59 PM

Hydraflow Hydrographs by Intelisolve



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Monday, Jan 13 2020, 4:27 PM
Hyd. No. 1
Pond A4 flow from Basin A4
Hydrograph type = Rational Peak discharge = 45,56 cfs
Storm frequency = 5yrs Time interval = 1 min
Drainage area = 21.140 ac Runoff coeff. = 0.66
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 = 46,473 cuft
Pond A4 flow from Basin A4
Q (cfs) Hyd. No. 15 Yr Q (cfs)
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 04 0.5 0.6
Time (hrs)

——— Hyd No. 1



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Monday, Jan 13 2020, 4:27 PM
Hyd. No. 2
Pond Outflow A4
Hydrograph type = Reservoir Peak discharge = 3.585 cfs
Storm frequency = 5yrs Time interval = 1 min
Inflow hyd. No. =1 Max. Elevation = 5717.69 ft
Reservoir name = Pond A4 Max. Storage = 55,008 cuft
Storage Indication method used. Wet pond routing start elevation = 5716.00 ft. Hydrograph Volume = 46,404 cuft
Pond Outflow A4
Q (cfs) Hyd. No. 2 -- 5 Yr Q (cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
k
\\
0.00 E—— 0.00
0.0 2.2 4.3 6.5 8.7 10.8 13.0 15.2 17.3 19.5 21.7 23.8
Time (hrs)

——— Hyd No. 2 ——— Hyd No. 1



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Monday, Jan 13 2020, 4:27 PM
Hyd. No. 3

Basin OS1

Hydrograph type Rational Peak discharge 9.950 cfs

Storm frequency = 5yrs Time interval = 1 min
Drainage area = 4.950 ac Runoff coeff. = 0.49
Intensity = 4102 in/hr Tc by User =10.00 min
IDF Curve = Colorado Springs - El Paso County.IDF  Asc/Rec limb fact = 1/1
Hydrograph Volume = 5,970 cuft
Basin OS1
Q (cfs) Hyd. No. 3 - 5 Yr Q (cfs)
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
0.00 0.00
0.0 0.1 0.2 0.3 0.3
Time (hrs)

——— Hyd No. 3



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Monday, Jan 13 2020, 4:27 PM
Hyd. No. 4
Basin EX1
Hydrograph type = Rational Peak discharge = 5.328 cfs
Storm frequency = 5yrs Time interval = 1 min
Drainage area = 10.260 ac Runoff coeff. = 0.15
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 = 4,796 cuft
Basin EX1
Q (cfs) Hyd. No. 4 — 5 Yr Q (cfs)
6.00 6.00
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 0.00
0.0 0.1 0.2 0.3 0.3 04 0.5
Time (hrs)

——— Hyd No. 4



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Monday, Jan 13 2020, 4:27 PM
Hyd. No. 5

Des. PtA

Hydrograph type = Combine Peak discharge = 10.40 cfs
Storm frequency = 5yrs Time interval = 1 min

Inflow hyds. =23

Hydrograph Volume = 52,374 cuft

Des. PtA
Q (cfs) Hyd. No. 5 - 5 Yr Q (cfs)
12.00 12.00
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 — 2.00
\\
\\
0.00 0.00
0.0 1.3 2.7 4.0 5.3 6.7 8.0 9.3 10.7 12.0 13.3 14.7
Time (hrs)

— Hyd No. 5 — Hyd No. 2 — Hyd No. 3



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Monday, Jan 13 2020, 4:27 PM
Hyd. No. 6

Design Pt. B

Hydrograph type = Combine Peak discharge = 13.95 cfs
Storm frequency = 5yrs Time interval = 1 min

Inflow hyds. =4,5

Hydrograph Volume = 57,169 cuft

Design Pt. B

Q (cfs) Hyd. No. 6 -- 5 Yr Q (cfs)
14.00 14.00
12.00 12.00
10.00 10.00

8.00 8.00

6.00 6.00

4.00 4.00

2.00 pa—— 2.00

\\
—
0.00 0.00
0.0 1.2 2.3 3.5 4.7 58 7.0 8.2 9.3 10.5 1.7 12.8
Time (hrs)

— Hyd No. 6 — Hyd No. 4 — Hyd No. 5



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Monday, Jan 13 2020, 4:24 PM
Hyd. No. 1
Pond A4 inflow from Basin A4
Hydrograph type = Rational Peak discharge = 92.16 cfs
Storm frequency = 100 yrs Time interval = 1 min
Drainage area = 21.140 ac Runoff coeff. = 0.75
Intensity = 5.813in/hr Tc by User =17.00 min
IDF Curve = Colorado Springs - El Paso County.IDF  Asc/Rec limb fact = 1/1
Hydrograph Volume = 94,003 cuft
Pond A4 inflow from Basin A4
Q (cfs) Hyd. No. 1 -- 100 Yr Q (cfs)
100.00 100.00
90.00 90.00
80.00 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
0.0 0.1 0.2 0.3 0.3 04 0.5 0.6
Time (hrs)

——— Hyd No. 1



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Monday, Jan 13 2020, 4:24 PM
Hyd. No. 2
Pond Outflow A4
Hydrograph type = Reservoir Peak discharge = 20.47 cfs
Storm frequency = 100 yrs Time interval = 1 min
Inflow hyd. No. =1 Max. Elevation = 5718.54 ft
Reservoir name = Pond A4 Max. Storage = 81,222 cuft
Storage Indication method used. Wet pond routing start elevation = 5715.30 ft. Hydrograph Volume = 82,745 cuft
Pond Outflow A4
Q(cfs) Hyd. No. 2 - 100 Yr Q (cfs)
100.00 100.00

90.00 I'\ 90.00
80.00 H 80.00
70.00 l \ 70.00
60.00 l \ 60.00
50.00 I \ 50.00
40.00 ) \ 40.00
30.00 I X 30.00
20.00 /\\ 20.00
10.00 10.00

0.00 — 0.00

0.0 1.2 2.3 3.5 4.7 58 7.0 8.2 9.3 10.5 11.7
Time (hrs)

——— Hyd No. 2 ——— Hyd No. 1



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Monday, Jan 13 2020, 4:24 PM
Hyd. No. 3
old glory road, OS1
Hydrograph type = Rational Peak discharge = 22.29 cfs
Storm frequency = 100 yrs Time interval = 1 min
Drainage area = 4.950 ac Runoff coeff. = 0.64
Intensity = 7.036 in/hr Tc by User =11.00 min
IDF Curve = Colorado Springs - El Paso County.IDF  Asc/Rec limb fact = 1/1
Hydrograph Volume = 14,711 cuft
old glory road, OS1
Q(cfs) Hyd. No. 3 - 100 Yr Q (cfs)
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 4.00
0.00 0.00
0.0 0.1 0.2 0.3 0.3 0.4
Time (hrs)

——— Hyd No. 3



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Monday, Jan 13 2020, 4:24 PM
Hyd. No. 4
Basin EX1
Hydrograph type = Rational Peak discharge = 30.35 cfs
Storm frequency = 100 yrs Time interval = 1 min
Drainage area = 10.260 ac Runoff coeff. = 0.48
Intensity = 6.163 in/hr Tc by User =15.00 min
IDF Curve = Colorado Springs - El Paso County.IDF  Asc/Rec limb fact = 1/1
Hydrograph Volume = 27,315 cuft
Basin EX1
Q(cfs) Hyd. No. 4 - 100 Yr Q (cfs)
35.00 35.00
30.00 30.00
25.00 25.00
20.00 20.00
15.00 15.00
10.00 10.00
5.00 5.00
0.00 0.00
0.0 0.1 0.2 0.3 0.3 04 0.5
Time (hrs)

——— Hyd No. 4



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 5
flow from north-Des, Pt A

Monday, Jan 13 2020, 4:24 PM

Hydrograph type = Combine Peak discharge = 22.78 cfs
Storm frequency = 100 yrs Time interval = 1 min
Inflow hyds. =23
Hydrograph Volume = 97,456 cuft
flow from north-Des, Pt A
Q(cfs) Hyd. No. 5 - 100 Yr Q (cfs)
24.00 24.00
20.00 L 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 4.00
\
\
\
—
0.00 0.00
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0
Time (hrs)
—— Hyd No. 5 —— Hyd No. 2 —— Hyd No. 3



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Monday, Jan 13 2020, 4:24 PM
Hyd. No. 6
total flow at design pt. B
Hydrograph type = Combine Peak discharge = 46.34 cfs
Storm frequency = 100 yrs Time interval = 1 min
Inflow hyds. =4,5

Hydrograph Volume = 124,772 cuft

total flow at design pt. B
Q (cfs) Hyd. No. 6 -- 100 Yr Q (cfs)
50.00 50.00
40.00 f\\ 40.00
30.00 ,/\\ 30.00
20.00

20.00 \y

10.00 10.00

0.00 0.00
0.0 0.8 1.7 25 3.3 4.2 5.0 5.8 6.7 7.5 8.3

Time (hrs)

——— Hyd No. 6 —— Hyd No. 4 —— HydNo. 5
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SINGLE PIPE

CONCRETE HEADWALL INSTALLATIONS
SEE STANDARD PLAN M-601-10 FOR REINFORCING DETAILS.

DOUBLE PIPE

4" OR 6" THICK CONCRETE SLOPE
AND DITCH PAVING WITH WELDED
WIRE FABRIC 6 x 6 - W 14 x W 14

GENERAL NOTES

L. FOR SIZE AND LOCATION OF PIPES, SEE THE PLANS.
2. ALL CONCRETE SHALL BE CLASS B.

3. FOOTINGS IN ROCK SHALL BE POURED OUT TO ROCK AND
NOT FORMED IN ACCORDANCE WITH SUBSECTION 601.09(b).

4. EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED ¥ IN.
5. HEADWALL SHALL HAVE REINFORCING STEEL INSTALLED
IN A PATTERN SIMILAR TO STANDARD PLAN M-601-10. i
8. THE COST OF REINFORCING STEEL SHALL BE INCLUDED IN
THE WORK UNLESS THE STEEL QUANTITIES ARE LISTED [
THE PLANS AND ARE PAID FOR SEPARATELY.

D

18" THICK LAYER OF RIPRAP OR
AS SPECIFIED ON THE PLANS

BED COURSE MATERIAL OR GEOTEXTILE
WHERE SPECIFIED ON THE PLANS:

PIPE OUTLET PAVING
MAY BE USED WITH MULTIPLE PIPES.

D = EQUIVALENT CIRCULAR
DIAMETER (INSIDE}

H = pIsE + 30

W= 3D+

T = 04H (NeareST V)
B = 15 D (30* MiNIUM)
L=w+B

D = PIPE DIAMETER (INSIDE)
H=D+a
W=3D+1

T = 04 H (NEAREST IN)
B = 15 D (30" MINIMUM)
L=W+B

ARCH OR
ELLIPTICAL

PIPE DIAVETER (AND EQUIVALENT DIAVETER) (IN)
PIPE
18 2 30 36 42 8
TYPE | MATERIAL | SiNoLe | pouste | sivoie | oouste | sweie | pouste | sinoie [ oousle | sieie | DOUBLE | SINGLE | DOUBLE
RIGD | 10 13 15 20 20 | 27 28 35 | 36 46 46 6.0
CIRCULAR
FLEXBLE | 11 14 18 21 22 | 30 30 0 | 39 53 50 68
23 x 14 30 x19 38 x24 45 x 29 53 x 34 60 x 38
ELLIPTICA. |  RicD
09 | 12 3 | s 17 | 22 23 | 29 29 | 37 35 | 44
22 ¢ 13 29 ¢ 18 36 x 22 3 x 27 50 x 31 58 x 36
e NETAL
08 | 13 14 | 19 18 | 24 24 | 34 32 | a4 34 | 5o
CONCRETE QUANTITIES FOR ONE CONCRETE HEADWALL (CUBIC YARDS)
PIP ;
THICKNESS |  MATERIAL £ DIMETER (1) D
18 24 30 3 42 48
" 04 0.8 12
ad CONCRETE CIRCULAR
& CONCRETE 26 36 47
" y 35 54 7. . !
18 RIPRAP 20 8 0.7 139 TYPE OF PIPE

PIPE QUTLET PAVING (CUBIC YARDS)

NOTE: VOLUME OCCUPIED BY PIPE HAS BEEN DEDUCTED.

HEADWALL DIMENSIONS TYPE OF PIPE HEADWAIL DIMENSIONS

Computer File_Information

Sheet Revisions c i

olorado Department of Transportation STANDARD PLAN NO.
Creation Date: 07/31/19 Date: Comments pzazg West Howard Piucep HEADWALLS AND M 601 12
Designer Initials: JBK & CDOT HQ, 3rd Floor o -
Cesrr s ¢ &0 LS. PIPE OUTLET PAVING | SidSie e Tor
YT —y & d Phone: 303-757-3021 FAX: 303-757-9868 cet INo.
CAD Ver.: MicroStation V8 Scale: Not o Scale Urits: Englsh | (R=XD Project Development Branch JBK Issued by the Project Development Branch: July 31, 2019 Project Sheet Number:




Hydraulic Structures Chapter 9

H, = (ﬂ_;_gﬁz Equation 9-19

Where the maximum value of H, shall not exceed H, and:
D, = parameter to use in place of D in Figure 9-38 when flow is supercritical (ft)
D. = diameter of circular culvert (ft)
H, = parameter to use in place of H in Figure 9-39 when flow is supercritical (ft)
H = height of rectangular culvert (ft)

Y, = normal depth of supercritical flow in the culvert (ft)

. /
/

X S 4

‘9«:9 [ / i "
“ ]
= Y St — {(\,q, 4 -
P O / / ¢ ¥ /
$¢Q~° - ~® e et
) / / et ¥ T “
_9—-—— 27.5 -72Z 20 // //// £27 ¢
1 9 - i, 5 - tl Izn
"5 o o
// o el
7.2Z~> V [~ ]
o g * ¥ ]
0 2 4 .6 , .B 10
Y¢/D 4t
o015
Y+ z.zs
= =075
Use D, instead of D whenever flow is supercritical in the barrel. 3. o
¥% Use Type L for o distance of 3D downstream.
Figure 9-38. Riprap erosion protection at circular conduit outlet (valid for Q/D2.5 < 6.0)
9-74 Urban Drainage and Flood Control District September 2017

Urban Storm Drainage Criteria Manual Volume 2




Open Channels Chapter 8

FLOW DESIGN WSE *‘\

¥
o
CHANNEL BED RIPRAP OR SOIL RIPRAP
NOT STEEPER THAN 2.5H:1V
GRANULAR
. ! BEDDING, REQUIRED
3 MIN (5 MIN FOR RIPRAP. A
FOR SOILS THAT oR LS50

REQUIRED FOR

ARE NOT COHESIVE) SOIL RIPRAP WHEN

SPECIFICIED
% SMALLER THAN
RIPRAP DESIGNATION GIVEN SIZE BY gﬁ?ﬁﬂif&%ﬁ Dsg* (INCHES)

WEIGHT
70 - 100 12
50 — 70 g

TYPE VL 35 _ 50 8 6
2 - 10 2
70 — 100 15
50 — 70 12

TYPE L 3 - 50 S 9
2 - 10 3
70 — 100 21
50 ~ 70 18

TYPE M = _ 50 12 12
2 - 10 4
70 - 100 30
50 — 70 24

TYPE H 35 _ 50 ‘8 18
2 - 10 6

*Dsg = MEAN ROCK SIZE

Figure 8-34. Riprap and seil riprap placement and gradation (part 1 of 3)

8-76 Urban Drainage and Flood Control District January 2016
Urban Storm Drainage Criteria Manual Volume 1




INLET 1

| INLET IN A SUMP OR SAG LOCATION

Version 4.05 Released March 2017

Design Information (Input) - MINOR MAJOR
Type of Inlet ‘ CDOT Type R Curb Opening j Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression 'a’ from above) Aocal = 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1
\Water Depth at Flowline (outside of local depression) Ponding Depth = 4.0 4.9 inches
Grate Information MINOR MAJOR v Override Depths
Length of a Unit Grate L, (G) = N/A feet
Width of a Unit Grate W, = N/A feet
/Area Opening Ratio for a Grate (typical values 0.15-0.90) Avatio = N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Ci(G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw (G) = N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co(G)= N/A
ICurb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L, (C)= 5.00 feet
Height of Vertical Curb Opening in Inches Hyert = 6.00 inches
Height of Curb Orifice Throat in Inches Hinroat = 6.00 inches
/Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) W, = 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) C:(C)= 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cy (C) = 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67
Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dorate = N/A N/A ft
Depth for Curb Opening Weir Equation deye = 0.16 0.24 ft
Combination Inlet Performance Reduction Factor for Long Inlets RF combination = 0.51 0.63
Curb Opening Performance Reduction Factor for Long Inlets RFcyn = 1.00 1.00
Grated Inlet Performance Reduction Factor for Long Inlets RFgrate = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Q,= 1.8 33 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q peaK REQURED = 1.8 3.3 cfs

100.050UD-Inlet #7v4.05, Inlet 1

11/9/2019, 3:51 PM
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INLET 2

| INLET ON A CONTINUOUS GRADE

Version 4.05 Released March 2017

Lo (C) ——

Design Information (Input) - MINOR MAJOR

Type of Inlet | CDOT Type R Curb Opening =] Type = CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression 'a") aLocaL = 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1

Length of a Single Unit Inlet (Grate or Curb Opening) Lo= 10.00 ft
\Width of a Unit Grate (cannot be greater than W, Gutter Width) W, = N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) CrG= N/A N/A

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

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

Design Discharge for Half of Street (from Sheet Inlet Management) Q= 7.0 12.8 cfs
\Water Spread Width T= 14.0 17.0 ft
\Water Depth at Flowline (outside of local depression) d= 4.9 5.8 inches
\Water Depth at Street Crown (or at Tyax) dcrown = 0.0 0.2 inches
Ratio of Gutter Flow to Design Flow E,= 0.424 0.332
Discharge outside the Gutter Section W, carried in Section Ty Q= 4.0 8.6 cfs
Discharge within the Gutter Section W Q= 3.0 4.2 cfs
Discharge Behind the Curb Face Qgack = 0.0 0.0 cfs
Flow Area within the Gutter Section W Ay = 0.65 0.80 sq ft
\Velocity within the Gutter Section W Vy = 4.6 5.3 fps
\Water Depth for Design Condition diocaL = 7.9 8.8 inches
Grate Analysis (Calculated) MINOR MAJOR

Total Length of Inlet Grate Opening =| N/A | N/A |t
Ratio of Grate Flow to Design Flow Eo-GrATE =I N/A I N/A I
Under No-Clogging Condition MINOR MAJOR
Minimum Velocity Where Grate Splash-Over Begins V, = N/A N/A fps
Interception Rate of Frontal Flow R = N/A N/A
Interception Rate of Side Flow R = N/A N/A
Interception Capacity Q= N/A N/A cfs
Under Clogging Condition MINOR MAJOR
Clogging Coefficient for Multiple-unit Grate Inlet GrateCoef = N/A N/A

Clogging Factor for Multiple-unit Grate Inlet GrateClog = N/A N/A

Effective (unclogged) Length of Multiple-unit Grate Inlet L= N/A N/A ft
Minimum Velocity Where Grate Splash-Over Begins V, = N/A N/A fps
Interception Rate of Frontal Flow R¢ = N/A N/A
Interception Rate of Side Flow R = N/A N/A

/Actual Interception Capacity Q, = N/A N/A cfs
ICarry-Over Flow = Q,-Q, (to be applied to curb opening or next d/s inlet) Q, = N/A N/A cfs
ICurb or Slotted Inlet Opening Analysis (Calculated) MINOR MAJOR
Equivalent Slope S, (based on grate carry-over) S, =I 0.100 I 0.082 Ift/ft
Required Length L; to Have 100% Interception Lr=| 14.93 | 22.18 |t
Under No-Clogging Condition MINOR MAJOR
Effective Length of Curb Opening or Slotted Inlet (minimum of L, Lt) L= 10.00 10.00 ft
Interception Capacity Q= 6.0 8.4 cfs
Under Clogging Condition MINOR MAJOR
Clogging Coefficient CurbCoef = 1.25 1.25

Clogging Factor for Multiple-unit Curb Opening or Slotted Inlet CurbClog = 0.06 0.06

Effective (Unclogged) Length L= 8.75 8.75 ft
/Actual Interception Capacity Q, = 5.9 8.1 cfs
Carry-Over Flow = Qugrate)"Qa Q, = 1.1 4.7 cfs
[Summary MINOR MAJOR

Total Inlet Interception Capacity = 5.9 8.1 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) 1.1 4.7 cfs
ICapture Percentage = Q,/Q, = 84 63 %

100.050UD-Inlet #7v4.05, Inlet 2

11/9/2019, 3:52 PM
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INLET 3

| INLET IN A SUMP OR SAG LOCATION

Version 4.05 Released March 2017

Design Information (Input)

Type of Inlet | CDOT Type R Curb Opening

Number of Unit Inlets (Grate or Curb Opening)

\Water Depth at Flowline (outside of local depression)

Grate Information

Length of a Unit Grate

Width of a Unit Grate

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

Grate Orifice Coefficient (typical value 0.60 - 0.80)

ICurb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

/Angle of Throat (see USDCM Figure ST-5)

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

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

Low Head Performance Reduction (Calculated)

Depth for Grate Midwidth

Depth for Curb Opening Weir Equation

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

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

=l

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

Total Inlet Interception Capacity (assumes clogged condition)

Type =

Aocal =

No =

Ponding Depth =

L (G)=
W, =
Avatio =
Ci(G) =
Cw (G)=
Co (G) =

L (C)
Huert =

Hinvoat =

dorate =

deurs =

RF combination =
RFcur =
RFgrae =

Q, =

Q peak REQUIRED =

MINOR MAJOR
CDOT Type R Curb Opening
3.00 inches
1
3.3 3.9 inches
MINOR MAJOR v Override Depths
N/A feet
N/A feet
N/A
N/A N/A
N/A
N/A
MINOR MAJOR
5.00 feet
6.00 inches
6.00 inches
63.40 degrees
2.00 feet
0.10 0.10
3.60
0.67
MINOR MAJOR
N/A N/A ft
0.11 0.16 ft
0.42 0.50
0.97 1.00
N/A N/A
MINOR MAJOR
0.9 1.7 cfs
0.9 1.7 cfs

100.050UD-Inlet #7v4.05, Inlet 3

11/9/2019, 3:52 PM
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INLET 4

| INLET IN A SUMP OR SAG LOCATION

Version 4.05 Released March 2017

Design Information (Input)

Type of Inlet | CDOT Type R Curb Opening

Number of Unit Inlets (Grate or Curb Opening)

\Water Depth at Flowline (outside of local depression)

Grate Information

Length of a Unit Grate

Width of a Unit Grate

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

Grate Orifice Coefficient (typical value 0.60 - 0.80)

ICurb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

/Angle of Throat (see USDCM Figure ST-5)

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

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

Low Head Performance Reduction (Calculated)

Depth for Grate Midwidth

Depth for Curb Opening Weir Equation

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

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

=l

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

Total Inlet Interception Capacity (assumes clogged condition)

Type =

Aocal =

No =

Ponding Depth =

L (G)=
W, =
Avatio =
Ci(G) =
Cw (G)=
Co (G) =

L (C)
Huert =

Hinvoat =

dorate =

deurs =

RF combination =
RFcur =
RFgrae =

Q, =

Q peak REQUIRED =

MINOR MAJOR
CDOT Type R Curb Opening
3.00 inches
1
4.5 5.8 inches
MINOR MAJOR v Override Depths
N/A feet
N/A feet
N/A
N/A N/A
N/A
N/A
MINOR MAJOR
5.00 feet
6.00 inches
6.00 inches
63.40 degrees
2.00 feet
0.10 0.10
3.60
0.67
MINOR MAJOR
N/A N/A ft
0.21 0.32 ft
0.58 0.74
1.00 1.00
N/A N/A
MINOR MAJOR
2.7 4.9 cfs
2.7 4.9 cfs

100.050UD-Inlet #7v4.05, Inlet 4

11/9/2019, 3:52 PM
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INLET 5

| INLET IN A SUMP OR SAG LOCATION |

Version 4.05 Released March 2017

Design Information (Input) - MINOR MAJOR
Type of Inlet ‘ CDOT Type R Curb Opening j Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression 'a’ from above) Aocal = 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1
\Water Depth at Flowline (outside of local depression) Ponding Depth = 5.3 7.0 inches
Grate Information MINOR MAJOR v Override Depths
Length of a Unit Grate L, (G) = N/A feet
Width of a Unit Grate W, = N/A feet
/Area Opening Ratio for a Grate (typical values 0.15-0.90) Avatio = N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Ci(G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw (G) = N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co(G)= N/A
ICurb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L, (C)= 5.00 feet
Height of Vertical Curb Opening in Inches Hyert = 6.00 inches
Height of Curb Orifice Throat in Inches Hinroat = 6.00 inches
/Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) W, = 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) C:(C)= 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cy (C) = 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67
Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dorate = N/A N/A ft
Depth for Curb Opening Weir Equation deye = 0.28 0.41 ft
Combination Inlet Performance Reduction Factor for Long Inlets RF combination = 0.68 0.89
Curb Opening Performance Reduction Factor for Long Inlets RFcyn = 1.00 1.00
Grated Inlet Performance Reduction Factor for Long Inlets RFgrate = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Q,= 4.0 74 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q peaK REQURED = 4.0 7.4 cfs

100.050UD-Inlet #7v4.05, Inlet 5 11/9/2019, 3:52 PM
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INLET 6

| INLET IN A SUMP OR SAG LOCATION

Version 4.05 Released March 2017

Design Information (Input)

Type of Inlet | CDOT Type R Curb Opening

Number of Unit Inlets (Grate or Curb Opening)

\Water Depth at Flowline (outside of local depression)

Grate Information

Length of a Unit Grate

Width of a Unit Grate

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

Grate Orifice Coefficient (typical value 0.60 - 0.80)

ICurb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

/Angle of Throat (see USDCM Figure ST-5)

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

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

Low Head Performance Reduction (Calculated)

Depth for Grate Midwidth

Depth for Curb Opening Weir Equation

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

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

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

Total Inlet Interception Capacity (assumes clogged condition)

=l

Type =

Aocal =

No =

Ponding Depth =

L (G)=
W, =
Avatio =
Ci(G) =
Cw (G)=
Co (G) =

L (C)
Huert =

Hinvoat =

dorate =

deurs =

RF combination =
RFcur =
RFgrae =

Q, =

Q peak REQUIRED =

MINOR MAJOR
CDOT Type R Curb Opening
3.00 inches
1
3.2 3.6 inches
MINOR MAJOR v Override Depths
N/A feet
N/A feet
N/A
N/A N/A
N/A
N/A
MINOR MAJOR
5.00 feet
6.00 inches
6.00 inches
63.40 degrees
2.00 feet
0.10 0.10
3.60
0.67
MINOR MAJOR
N/A N/A ft
0.10 0.14 ft
0.41 0.47
0.95 1.00
N/A N/A
MINOR MAJOR
0.8 14 cfs
0.8 1.4 cfs

100.050UD-Inlet #7v4.05, Inlet 6

11/9/2019, 3:53 PM


RSchindler
Text Box
INLET 6


INLET 7

| INLET IN A SUMP OR SAG LOCATION |

Version 4.05 Released March 2017

Design Information (Input) —_— MINOR MAJOR
Type of Inlet Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression 'a’ from above) Aocal = 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1
\Water Depth at Flowline (outside of local depression) Ponding Depth = 5.3 6.8 inches
Grate Information MINOR MAJOR Al oimian
Length of a Unit Grate L, (G) = N/A feet
Width of a Unit Grate W, = N/A feet
/Area Opening Ratio for a Grate (typical values 0.15-0.90) Avatio = N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Ci(G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw (G) = N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co(G)= N/A
ICurb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L, (C)= 5.00 feet
Height of Vertical Curb Opening in Inches Hyert = 6.00 inches
Height of Curb Orifice Throat in Inches Hinroat = 6.00 inches
/Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) W, = 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) C:(C)= 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cy (C) = 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67
Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dorate = N/A N/A ft
Depth for Curb Opening Weir Equation deye = 0.28 0.40 ft
Combination Inlet Performance Reduction Factor for Long Inlets RF combination = 0.68 0.87
Curb Opening Performance Reduction Factor for Long Inlets RFcyn = 1.00 1.00
Grated Inlet Performance Reduction Factor for Long Inlets RFgrate = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Q,= 4.0 7.0 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q peaK REQURED = 3.9 7.0 cfs

100.050UD-Inlet #7v4.05, Inlet 7 11/9/2019, 3:53 PM


RSchindler
Text Box
INLET 7


INLET 8

| INLET IN A SUMP OR SAG LOCATION |

Version 4.05 Released March 2017

Design Information (Input) - MINOR MAJOR
Type of Inlet ‘ CDOT Type R Curb Opening j Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression 'a’ from above) Aocal = 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1
\Water Depth at Flowline (outside of local depression) Ponding Depth = 3.5 4.2 inches
Grate Information MINOR MAJOR v Override Depths
Length of a Unit Grate L, (G) = N/A feet
Width of a Unit Grate W, = N/A feet
/Area Opening Ratio for a Grate (typical values 0.15-0.90) Avatio = N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Ci(G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw (G) = N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co(G)= N/A
ICurb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L, (C)= 5.00 feet
Height of Vertical Curb Opening in Inches Hyert = 6.00 inches
Height of Curb Orifice Throat in Inches Hinroat = 6.00 inches
/Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) W, = 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) C:(C)= 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cy (C) = 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67
Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dorate = N/A N/A ft
Depth for Curb Opening Weir Equation deye = 0.13 0.19 ft
Combination Inlet Performance Reduction Factor for Long Inlets RF combination = 0.45 0.54
Curb Opening Performance Reduction Factor for Long Inlets RFcyn = 0.99 1.00
Grated Inlet Performance Reduction Factor for Long Inlets RFgrate = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Q,= 1.2 22 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q peaK REQURED = 1.2 2.2 cfs

100.050UD-Inlet #7v4.05, Inlet 8 11/9/2019, 3:53 PM
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APPENDIX D - STORM SEWER SCHEMATIC & HYDRAFLOW CALCULATIONS
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Storm Sewer Summary Report Page 1

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

No. rate size length EL Dn EL Up slope down up loss Junct line
(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) (ft) No.

1 L1, 197.4, 36"@0.50 18.50 36 ¢ 197.0 | 5712.25|5713.24 | 0.503 |5713.73 | 5714.61 | n/a 5714.61j| End

2 L2-94.9, 36"@0.50% | 16.30 36 c 94.9 5713.24 | 5713.71 | 0.495 |5715.07 | 5715.06 | 0.42 | 571547 | 1

3 L3, 40.6, 36"@0.33% | 10.40 36 ¢ 40.6 5713.71 | 5713.84 | 0.320 | 5715.83 | 5715.84 | 0.07 | 571591 | 2

4 L4,39.4, 18"@0.50% | 5.90 18 ¢ 394 5715.21 | 5715.41 | 0.508 | 5716.21 |5716.41 | 0.14 |5716.55 | 2

5 L5-123.1, 18"@0.50 5.50 18 ¢ 123.1 5715.41 | 5716.02 | 0.495 |5716.74 |5717.04 | 0.14 | 571718 | 4

6 L6-34', 18"@0.50% 4.70 18 ¢ 34.0 5716.02 | 5716.19 | 0.500 |5717.28 |5717.32 | 0.17 | 571749 | 5

Project File: 100.050 Basin A, 5yr flow.stm Number of lines: 6 Run Date: 11-12-2019

NOTES: c =cir; e =ellip; b =box; Return period =5 Yrs. ;j - Line contains hyd. jump.

Hydraflow Storm Sewers 2005



Storm Sewer Summary Report Page 1

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

No. rate size length EL Dn EL Up slope down up loss Junct line
(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) (ft) No.

1 L1, 197.4, 36"@0.50 37.70 36 ¢ 197.0 | 5712.25|5713.24 | 0.503 |5714.50 | 5715.21 | n/a 5715.34j| End

2 L2-94.9, 36"@0.50% | 33.70 36 c 94.9 5713.24 | 5713.71 | 0.495 |5715.91 |5716.04 | 0.38 |5716.42 | 1

3 L3, 40.6, 36"@0.33% | 23.00 36 ¢ 40.6 5713.71 | 5713.84 | 0.320 | 5716.75 | 5716.80 | 0.08 |5716.88 | 2

4 L4, 39.4, 18"@0.50% | 10.70 18 ¢ 394 5715.21 | 5715.41 | 0.508 | 5716.71*| 5717.12*| 0.23 | 5717.35 | 2

5 L5-123.1, 18"@0.50 9.90 18 ¢ 123.1 5715.41 | 5716.02 | 0.495 | 5717.43*| 5718.52*| 0.24 | 5718.77 | 4

6 L6-34', 18"@0.50% 8.50 18 ¢ 34.0 5716.02 | 5716.19 | 0.500 |5718.90%| 5719.12*| 0.18 |5719.30 | 5

Project File: 100.050 Basin A, 100yr flow.stm Number of lines: 6 Run Date: 11-12-2019

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

Hydraflow Storm Sewers 2005



Storm Sewer Summary Report Page 1

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

No. rate size length EL Dn EL Up slope down up loss Junct line
(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) (ft) No.

1 L1, 30"RCP@0.60% 21.40 30 ¢ 325 5709.00 | 5709.20 | 0.616 | 5711.05 | 5711.08 | 0.23 | 5711.30 | End

2 L2, 24"RCP@0.50% 8.30 24 ¢ 104.6 | 5709.50 | 5710.02 | 0.497 |5711.60 |5711.71 | 0.02 |5711.73 | 1

3 L3, 24"RCP@0.50% 7.60 24 ¢ 172.7 | 5710.12 | 5710.99 | 0.504 |5711.78 | 5712.01 | 0.26 | 571227 | 2

4 L4, 18"RCP@0.60% 0.90 18 ¢ 88.3 5711.49 | 5712.02 | 0.600 |5712.58 |5712.59 | 0.02 | 571260 | 3

5 L5, 24"RCP@0.60% 6.70 24 ¢ 34.9 5711.09 | 5711.30 | 0.601 5712.37 | 5712.36 | 0.12 | 571248 | 3

6 L6, 18"RCP@1.00% 4.00 18 ¢ 66.3 5711.80 | 5712.46 | 0.996 |5712.65 |5713.22 | n/a 5713.22j| 5

7 L7, 24"RCP@0.80% 10.80 24 ¢ 173.6 | 5709.50 | 5710.89 | 0.801 5711.58 | 5712.05 | n/a 5712.05j| 1

8 L8, 18"RCP@0.90% 7.50 18 ¢ 42.7 5711.38 | 5711.76 | 0.889 | 5712.36 | 5712.81 | 0.25 |5713.06 | 7

9 L9, 18"RCP@0.90% 7.50 18 ¢ 27.0 5711.86 | 5712.10 | 0.890 |5713.28 | 5713.34 | 0.18 |5713.52 | 8

10 L10, 18"@0.60% 3.30 18 ¢ 93.2 5711.38 | 5711.94 | 0.601 5712.50 | 5712.64 | n/a 5712.69j| 7

Project File: 100.050 Basin C, 5yr flow (1).stm Number of lines: 10 Run Date: 11-12-2019

NOTES: c =cir; e =ellip; b =box; Return period =5 Yrs. ;j - Line contains hyd. jump.

Hydraflow Storm Sewers 2005



Storm Sewer Summary Report Page 1

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

No. rate size length EL Dn EL Up slope down up loss Junct line
(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) (ft) No.

1 L1, 30"RCP@0.60% 36.40 30 ¢ 325 5709.00 | 5709.20 | 0.616 | 5711.05 | 5711.45 | 048 |5711.92 | End

2 L2, 24"RCP@0.50% 15.30 24 ¢ 104.6 | 5709.50 | 5710.02 | 0.497 |5712.51*|5712.99*| 0.06 |5713.04 | 1

3 L3, 24"RCP@0.50% 14.00 24 ¢ 172.7 | 5710.12 | 5710.99 | 0.504 | 5713.10*| 5713.76*| 0.23 | 5714.00 | 2

4 L4, 18"RCP@0.60% 1.70 18 ¢ 88.3 5711.49 | 5712.02 | 0.600 | 5714.29*| 5714.31*| 0.01 | 571432 | 3

5 L5, 24"RCP@0.60% 12.30 24 ¢ 34.9 5711.09 | 5711.30 | 0.601 5714.07*| 5714.17*| 012 | 571429 | 3

6 L6, 18"RCP@1.00% 7.40 18 ¢ 66.3 5711.80 | 5712.46 | 0.996 | 5714.29*| 5714.62*| 0.14 | 571475 | 5

7 L7, 24"RCP@0.80% 17.00 24 ¢ 173.6 | 5709.50 | 5710.89 | 0.801 5712.42*| 5713.40*| 0.23 | 5713.63 | 1

8 L8, 18"RCP@0.90% 11.00 18 ¢ 42.7 5711.38 | 5711.76 | 0.889 | 5713.63*| 5714.10*| 0.30 |5714.40 | 7

9 L9, 18"RCP@0.90% 11.00 18 ¢ 27.0 5711.86 | 5712.10 | 0.890 | 5714.40*| 5714.70*| 0.30 |5715.00 | 8

10 L10, 18"@0.60% 6.00 18 ¢ 93.2 5711.38 | 5711.94 | 0.601 5713.91*| 5714.21*| 0.04 | 571425 | 7

Project File: 100.050 Basin C, 100yr flow (1).stm Number of lines: 10 Run Date: 11-12-2019

NOTES: c =cir; e = ellip; b =box; Return period =100 Yrs. ; *Surcharged (HGL above crown).

Hydraflow Storm Sewers 2005
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Weir Report

Hydraflow Express by Intelisolve

forebay weir

Thursday, Oct 24 2019, 10:13 AM

Rectangular Weir Highlighted
Crest = Sharp Depth (ft) = 0.25
Bottom Length (ft) = 6.00 Q (cfs) = 2.498
Total Depth (ft) = 0.25 Area (sqft) = 1.50
Velocity (ft/s) = 1.67
Calculations Top Width (ft) = 6.00
Weir Coeff. Cw = 3.33
Compute by: Known Depth
Known Depth (ft) = 0.25
Initial Flow =2.01cfs
openingmeetsdesigncriteria
Depth (ft) forebay weir Depth (ft)
1.00 1.00
0.50 0.50
N
0.00 0.00
-0.50 -0.50
0 1 2 3 4 6 7 8
Weir W.S.

Length (ft)


RSchindler
Text Box
Initial Flow  = 2.01cfs
opening meets design criteria


Channel Report

Hydraflow Express by Intelisolve

Pond A3 low flow channel

Thursday, Oct 24 2019, 10:22 AM

Rectangular Highlighted

Botom Width (ft) = 2.00 Depth (ft) = 0.50

Total Depth (ft) = 0.50 Q (cfs) = 3.884
Area (sqft) = 1.00

Invert Elev (ft) = 100.00 Velocity (ft/s) = 3.88

Slope (%) = 0.50 Wetted Perim (ft) = 3.00

N-Value = 0.013 Crit Depth, Yc (ft) = 0.49
Top Width (ft) = 2.00

Calculations EGL (ft) = 0.73

Compute by: Known Depth

Known Depth (ft) = 0.50

Q100=24cfs
1% of Q100=2.4cfsmin. designflow

Elev (ft) Section

101.00

100.75

100.50 EZ

100.25

100.00

99.75

0 5 1 1.5 2 25

Reach (ft)

Depth (ft)

1.00

0.75

0.50

0.25

0.00

-0.25


RSchindler
Text Box
Q100=24cfs
1% of Q100=2.4cfs min. design flow


Pond A3, Basin

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Project:
Basin ID:

PERMANENT.
PooL.

Required Volume C:

UD-Detention, Version 3.07 (February 2017)

Pond A3

00-vEAR

Selected BMP Type

Watershed Are:

Watershed Length =

Watershed Siope =

Watershed Imperviousness =|

Percentage Hydrologic Soil Group A =|

Percentage Hydrologic Soil Group

Percentage Hydrologic Soil Groups C/D =|

Desired WQCV Drain Time =

Location for 1-hr Rainfall Depths =

Water Quality Capture Volume (WQCV) =|

Excess Urban Runoff Volume (EURV) =

2yr Runoff Volume (P1 = 1.19in

5-yr Runoff Volume (P1 = 1.5 in.

10-yr Runoff Volume (P1 = 1.75 in

25-yr Runoff Volume (P1 = 2 in

100-yr Runoff Volume (P1 = 2.52 in.

500-yr Runoff Volume (P1 = 0 in

)
)
)
)
50-yr Runoff Volume (P1 = 2.25n.) =|
)
)
e

Approximate 2-yr Detention Volume =

Approximate 5-yr Detention Volum

Approximate 10-yr Detention Volume =

Approximate 25-yr Detention Volume =

Approximate 50-yr Detention Volume =

Approximate 100-yr Detention Volume =

Stage-Storage C:

Zone 1 Volume (WQCV) =|

Zone 2 Volume (EURV - Zone 1) =

Zone 3 (100yr + 1/2 WQCV - Zones 1&2) =

Total Detention Basin Volume =|

nitial Surcharge Volume (ISV) =|

Initial Surcharge Depth (ISD) =|

Total Available Detention Depth (Hiois

Depth of Trickle Channel (Hrc) =|

Slope of Trickle Channel (Src) =|

Slopes of Main Basin Sides (S,

Basin Length-to-Width Ratio (Ry) =

Initial Surcharge Area (Aysy)

Surcharge Volume Length (Lis)

Surcharge Volume Width (W,s,) =|

Depth of Basin Floor (Heioor) =|

Length of Basin Floor (Leco) =

Width of Basin Floor (Wrio0x) =|

Area of Basin Floor (Arioox) =|

Volume of Basin Floor (Ve,cor) =

Depth of Main Basin (Hy) =|

Length of Main Basin (Lysn) =|

Width of Main Basin (W) =|

Area of Main Basin (Ayn) =|

Volume of Main Basin (Vi) =|

oRrice Depth Increment = it
Gptional Gptional
Example Zone Configuration (Retention Pond) Stage- Storage | Stage | Override | Length Width Aea | Owerride | Area Volume | Volume
Description (f) Stage (ft) (f) () (2) | Avea(2) | (acre) (ft'3) (ac-ft)
Top of Micropool 0.00 - 20 0.000
EDB 5708.1 033 450 0010 73 0.002
1010 |acres 5709 123 4829 0411 2405 0.055
1000 |t 5710 223 7,607 0175 8671 0.199
0010 [futt 5711 323 13064 | 0300 19,007 0436
5200% _|percent 5712 423 20628 | 0474 35,853 0823
00% _|percent 5713 523 20434 | 0676 60,883 1.398
220% _|percent 5714 623 30000 | 0689 90,600 2080
780% _|percent
400 |hours
User Input
0.178 acre-feet  Optional User Override
0.513 acre-feet 1-hr Precipitation
0467 |acre-feet 119 |inches
0676 |acre-feet 150 |inches
0872 |acre-feet 175 |inches
1184 |acre-feet 200 |inches
1416 |acre-feet 225 |inches
1710 |acre-feet 252 |inches
0000 |acre-feet inches
0438 |acre-feet
0637 |acre-feet
0748 |acre-feet
0810 |acre-feet
0840 |acre-feet
0946 |acre-feet
0178 |acre-feet
0334 |acre-feet
0522 |acre-feet
1035 |acre-feet
user g
uer |
uer |
uer |
user |
user |y
user
user o
uer |
uer |
uer |
uer |
uer |
user o
user g
uer |
uer |
uer |
user o
user g
user |acre-feet

Calculated Total Basin Volume (Vica)) =

10/24/2019, 12:48 PM



Detention Basin Outlet Structure Design

UD-Detention, Version 3.07 (February 2017)

Project:
Basin ID:
ZONE 3
-
ey S s
-

ZOME 1 AND 2

PERMANENT- ORIFICES.
POOL

ey

100-YEAR
ORIFICE

Example Zone Configuration (Retention Pond)

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

Underdrain Orifice Invert Depth =
Underdrain Orifice Diameter =

N/A
N/A

Stage (ft) Zone Volume (ac-ft) Outlet Type
Zone 1 (WQCV) 211 0.178 Orifice Plate
Zone 2 (EURV) 3.47 0.334 Rectangular Orifice
(100+1/2wQcCv) 4.65 0.522 Weir&Pipe (Restrict)
1.035 Total

ft (distance below the filtration media surface)

inches

Calculated Parameters for Underdrain

Underdrain Orifice Area =

N/A

ft*

Underdrain Orifice Centroid = feet

User Input: Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP)
ft (relative to basin bottom at Stage = 0 ft)
ft (relative to basin bottom at Stage = 0 ft)

Invert of Lowest Orifice =

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

User Input: Stage and Total Area of Each Orifice Row

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

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

0.00

2.11

9.80

inches

0.83

from lowest to highest)

sq. inches (diameter = 1 inch)

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

Calculated Parameters for Plate

2

5.764E-03 ft
N/A feet
N/A feet
N/A ft*

Row 1 (required)

Row 2 (optional)

Row 3 (optional) Row 4 (optional)

Row 5 (optional) Row 6 (optional)

Row 7 (optional)

Row 8 (optional)

0.00

0.70

1.41

0.83

0.83

0.83

Row 9 (optional)

Row 10 (optional)

Row 11 (optional) | Row 12 (optional)

Row 13 (optional) | Row 14 (optional)

Row 15 (optio

nal) [ Row 16 (optional)

User Input: Vertical Orifice (Circular or Rectangular)

Calculated Parameters for Vertical Orifice

Zone 2 Rectangular Not Selected Zone 2 Rectangular Not Selected
Invert of Vertical Orifice = 2.11 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 0.06 N/A ft?
Depth at top of Zone using Vertical Orifice = 3.47 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = 0.08 N/A feet
Vertical Orifice Height = 2.00 N/A inches
Vertical Orifice Width = 4.10 inches
User Input: Overflow Weir (Dropbox) and Grate (Flat or Sloped) Calculated Parameters for Overflow Weir
Zone 3 Weir Not Selected Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 4.05 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H, = 4.05 N/A feet
Overflow Weir Front Edge Length = 3.00 N/A feet Over Flow Weir Slope Length = 3.00 N/A feet
Overflow Weir Slope = 0.00 N/A H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = 9.89 N/A should be >4
Horiz. Length of Weir Sides = 3.00 N/A feet Overflow Grate Open Area w/o Debris = 7.20 N/A ft?
Overflow Grate Open Area % = 80% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 3.60 N/A ft?
Debris Clogging % = 50% N/A %

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

gular Orifice)

Zone 3 Restrictor

Not Selected

Calculated Parameters for Outlet Pipe w/

Flow Restriction Plate

Zone 3 Restrictor

Not Selected

Depth to Invert of Outlet Pipe = 0.00 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 0.73 N/A ft?
Outlet Pipe Diameter = 18.00 N/A inches Outlet Orifice Centroid = 0.37 N/A feet
Restrictor Plate Height Above Pipe Invert = 7.75 inches Half-Central Angle of Restrictor Plate on Pipe = 1.43 N/A radians
User Input: Emergency Spi y( lar or Tr dal) Calculated Par for Spill
Spillway Invert Stage= ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= feet
Spillway Crest Length = feet Stage at Top of Freeboard = feet
Spillway End Slopes = H:V Basin Area at Top of Freeboard = acres
Freeboard above Max Water Surface = feet
Routed Hydrograph Results
Design Storm Return Period = wacv EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) =| 0.53 1.07 1.19 1.50 1.75 2.00 2.25 2.52 0.00
Calculated Runoff Volume (acre-ft) =| 0.178 0.513 0.467 0.676 0.872 1.184 1.416 1.710 0.000
OPTIONAL Override Runoff Volume (acre-ft) =|
Inflow Hydrograph Volume (acre-ft) = 0.178 0.512 0.466 0.675 0.872 1.183 1.415 1.709 #N/A
Predevelopment Unit Peak Flow, q (cfs/acre) =| 0.00 0.00 0.01 0.08 0.26 0.64 0.86 1.13 0.00
Predevelopment Peak Q (cfs) =| 0.0 0.0 0.1 0.8 2.6 6.5 8.7 11.4 0.0
Peak Inflow Q (cfs) = 2.6 7.4 6.7 9.7 12.4 16.8 20.1 24.2 #N/A
Peak Outflow Q (cfs) =| 0.1 0.4 0.4 0.5 1.0 5.3 7.1 7.4 #N/A
Ratio Peak Outflow to Predevelopment Q =| N/A N/A N/A 0.6 0.4 0.8 0.8 0.6 #N/A
Structure Controlling Flow =| Plate Vertical Orifice 1 Vertical Orifice 1 Vertical Orifice 1 Overflow Grate 1 | Overflow Grate 1 Outlet Plate 1 Outlet Plate 1 #N/A
Max Velocity through Grate 1 (fps) =| N/A N/A N/A N/A 0.1 0.7 0.9 0.9 #N/A
Max Velocity through Grate 2 (fps) =| N/A N/A N/A N/A N/A N/A N/A N/A #N/A
Time to Drain 97% of Inflow Volume (hours) =} 38 47 46 49 51 48 46 44 #N/A
Time to Drain 99% of Inflow Volume (hours) = 40 52 51 55 58 56 55 54 #N/A
Maximum Ponding Depth (ft) =| 2.01 3.29 3.14 3.72 4.11 4.35 4.49 4.79 #N/A
Area at Maximum Ponding Depth (acres) =| 0.16 0.31 0.29 0.38 0.45 0.50 0.53 0.58 #N/A
Maximum Volume Stored (acre-ft) =| 0.162 0.452 0.410 0.600 0.767 0.876 0.953 1.114 #N/A
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Detention Basin Outlet Structure Design

Storm Inflow Hydrographs

Outflow Hydrograph Workbook Filename:

UD-Detention, Version 3.07 (February 2017)

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

SOURCE WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK WORKBOOK WORKBOOK #N/A
Time Interval TIME WQCV [cfs] EURV [cfs] 2 Year [cfs] 5 Year [cfs] 10 Year [cfs] | 25 Year [cfs] 50 Year [cfs] 100 Year [cfs] | 500 Year [cfs]

5.80 min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

0:05:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

Hydrograph 0:11:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

Constant 0:17:24 0.12 0.33 0.30 0.43 0.55 0.73 0.87 1.04 #N/A

0.862 0:23:12 0.31 0.88 0.80 1.15 1.48 1.99 2.37 2.85 #N/A

0:29:00 0.80 2.26 2.06 2.96 3.80 5.11 6.09 7.31 #N/A

0:34:48 2.21 6.21 5.66 8.13 10.43 14.04 16.72 20.07 #N/A

0:40:36 2.58 7.35 6.69 9.66 12.44 16.82 20.07 24.18 #N/A

0:46:24 2.46 7.01 6.38 9.22 11.88 16.08 19.20 23.15 #N/A

0:52:12 2.23 6.38 5.81 8.39 10.81 14.64 17.48 21.07 #N/A

0:58:00 1.98 5.69 5.18 7.50 9.67 13.11 15.67 18.90 #N/A

1:03:48 1.69 4.91 4.46 6.47 8.37 11.36 13.59 16.42 #N/A

1:09:36 1.48 4.28 3.89 5.64 7.28 9.88 11.82 14.26 #N/A

1:15:24 134 3.88 3.52 5.11 6.60 8.96 10.72 12.93 #N/A

1:21:12 1.09 3.19 2.90 4.22 5.46 7.44 8.91 10.77 #N/A

1:27:00 0.88 2.60 2.36 3.45 4.47 6.11 7.33 8.87 #N/A

0.66 2.00 1.81 2.66 3.46 4.75 5.71 6.94 #N/A

0.48 1.48 134 1.98 2.59 3.58 4.32 5.27 #N/A

1:44:24 0.35 1.07 0.97 1.43 1.87 2.60 3.16 3.87 #N/A

1:50:12 0.28 0.83 0.76 1.11 1.44 2.00 2.41 2.94 #N/A

1:56:00 0.23 0.69 0.62 0.91 1.19 1.63 1.97 2.40 #N/A

2:01:48 0.20 0.58 0.53 0.77 1.01 138 1.67 2.03 #N/A

0.17 0.51 0.47 0.68 0.88 1.21 1.46 1.77 #N/A

0.16 0.46 0.42 0.61 0.80 1.09 131 1.59 #N/A

2:19:12 0.15 0.43 0.39 0.57 0.73 1.00 1.20 1.46 #N/A

2:25:00 0.11 031 0.28 0.41 0.54 0.74 0.89 1.08 #N/A

0.08 0.23 0.21 0.30 0.39 0.54 0.65 0.79 #N/A

0.06 0.17 0.15 0.22 0.29 0.40 0.48 0.58 #N/A

2:42:24 0.04 0.12 0.11 0.16 0.21 0.29 0.35 0.43 #N/A

2:48:12 0.03 0.09 0.08 0.12 0.15 0.21 0.25 0.31 #N/A

2:54:00 0.02 0.06 0.06 0.08 0.11 0.15 0.18 0.22 #N/A

2:59:48 0.01 0.04 0.04 0.06 0.08 0.11 0.13 0.16 #N/A

0.01 0.03 0.03 0.04 0.05 0.07 0.09 0.11 #N/A

0.00 0.02 0.02 0.02 0.03 0.04 0.05 0.07 #N/A

0.00 0.01 0.01 0.01 0.02 0.02 0.03 0.04 #N/A

0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 #N/A

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #N/A




Design Procedure Form: Extended Detention Basin (EDB)

UD-BMP (Version 3.07, March 2018)

Designer: Richard Schindler

Company: Core Engineering Group

Date: October 24, 2019

Project: Ponderosa at Lorson Ranch Filing No. 3
Location: Pond A3

Sheet 1 of 3

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

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

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

F) Design Volume (WQCV) Based on 40-hour Drain Time
(Vpesien = (1.0 * (0.91 * i$-1.19*2+0.78* i)/ 12 * Area )

G) For Watersheds Outside of the Denver Region,
Water Quality Capture Volume (WQCV) Design Volume
(Vwacv orher = (d6"(Voesion/0-43))

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

= 52.0 %
is[_os20 ]

Area = 2

s i

Choose One

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

Vbesion= 0.178 ac-ft

Vossionomen=[ ] acf

Vossnvsens[__ Jactt

2. Basin Shape: Length to Width Ratio Liws=[___20 1
(A basin length to width ratio of at least 2:1 will improve TSS reduction.)
3. Basin Side Slopes
A) Basin Maximum Side Slopes z= ft/ft
(Horizontal distance per unit vertical, 4:1 or flatter preferred)
4. Inlet
A) Describe means of providing energy dissipation at concentrated
inflow locations:
5. Forebay

A) Minimum Forebay Volume
(Vewmn = 3% of the WQCV)
B) Actual Forebay Volume

C) Forebay Depth
(D= 18

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

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

E) Forebay Discharge Design

G) Rectangular Notch Width

UD-BMP_v3.07-pond a3 forebay, EDB

Vean=[ 0005  Jact
Ve = 0.005 ac-ft

De = 18.0 in

Qygo = 24.20 cfs

Q= 0.48 cfs

Choose One
QO Berm With Pipe

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

Calculated Wy = in

Flow too small for berm w/ pipe

10/24/2019, 10:30 AM



Design Procedure Form: Extended Detention Basin (EDB)

Sheet 2 of 3

Designer: Richard Schindler

Company: Core Engineering Group

Date: October 24, 2019

Project: Ponderosa at Lorson Ranch Filing No. 3
Location: Pond A3

6. Trickle Channel

A) Type of Trickle Channel

F) Slope of Trickle Channel

Choose One
@ Concrete

QO Soft Bottom

S= 0.0050 ft / ft

7. Micropool and Outlet Structure
A) Depth of Micropool (2.5-feet minimum) Dn = ft
B) Surface Area of Micropool (10 ft2 minimurm) Ay = sq ft
C) Outlet Type
Choose One
@ Orifice Plate
O Other (Describe):
D) Smallest Dimension of Orifice Opening Based on Hydrograph Routing
(Use UD-Detention) Dorifice = 1.00 inches
E) Total Outlet Area Ax = 2.49 square inches
8. Initial Surcharge Volume
A) Depth of Initial Surcharge Volume Ds=[___4 _ |in
(Minimum recommended depth is 4 inches)
B) Minimum Initial Surcharge Volume Vis = cu ft
(Minimum volume of 0.3% of the WQCV)
C) Initial Surcharge Provided Above Micropool V= 14.3 cu ft
9. Trash Rack

A) Water Quality Screen Open Area: A, = Ay * 38.5%( %)
B) Type of Screen (If specifying an alternative to the materials recommended

in the USDCM, indicate "other" and enter the ratio of the total open are to the
total screen are for the material specified.)

omer (N[ y ]

C) Ratio of Total Open Area to Total Area (only for type 'Other’)
D) Total Water Quality Screen Area (based on screen type)

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

F) Height of Water Quality Screen (H1g)

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

A= square inches

Other (Please describe below)

wellscreen stainless

Agal = 145 sq. in. Based on type 'Other’ screen ratio

H= 2.01 feet

Hg= 52.12 inches

W ogening = 12.0 inches VALUE LESS THAN RECOMMENDED MIN. WIDTH.

WIDTH HAS BEEN SET TO 12 INCHES.

UD-BMP_v3.07-pond a3 forebay, EDB

10/24/2019, 10:30 AM



Design Procedure Form:

Extended Detention Basin (EDB)

Designer: Richard Schindler

Company: Core Engineering Group

Date: October 24, 2019

Project: Ponderosa at Lorson Ranch Filing No. 3
Location: Pond A3

Sheet 3 of 3

10. Overflow Embankment

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

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

zes[

11. Vegetation

Choose One

QO Irrigated
QO Not Irrigated

12. Access

A) Describe Sediment Removal Procedures

Notes:

UD-BMP_v3.07-pond a3 forebay, EDB

10/24/2019, 10:30 AM



STORM DRAINAGE DESIGN AND TECHNICAL CRITERIA INLETS
Figure 8.1. Allowable Inlet Capacity— Sump Conditions
Note: See Section 8.3.2 for assumptions.
Type 16 and Type 14 inlets for Sump Conditions
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RSchindler
Polygonal Line

RSchindler
Callout
Use a 3-cell Type D Overflow Structure.
Q100= 3x15.8cfs=47.2cfs
depth=5.8inches


STORM DRAINAGE DESIGN AND TECHNICAL CRITERIA INLETS

program is used to size inlets, copies of the input and output listings must be provided in both hard copy

and electronic format.)

8.3.2 Assumptions for Figures 8.1 and 8.2

Capacity curves are presented in Figures 8.1 and 8.2 for No. 14, No. 16 Combination, Type C, and Type
D inlets. Figure 8.2 on-grade capacity curves only apply when street flow is at the maximum allowable
depth. For lower gutter depths, the inlet interception rate will decrease. No. 14 and No. 16 Combination
inlets may be used in either on-grade or sump conditions. Type C and D inlets may only be used in sump

conditions.

The following assumptions were used for developing these curves using UD INLET:

e Local depression at No. 14 inlets is 3 inches.

" Local depression at No. 16 combination inlets is 2 inches.

e Aclogging factor of 0.1 was applied to the curb openings (No. 14 and No. 16 combination inlets).
e Aclogging factor of 0.7 was applied for single grate inlets (No. 16 combination inlet).

Type C and D charts were developed using orifice and weir equations with the following assumptions:
e The orifice coefficient is 0.67.

e The weir coefficient is 3.0.

e A clogging factor of 0.5 was used for the orifice for the Type C inlet.

e A clogging factor of 0.38 was used for the orifice for the Type D inlet.

e A clogging factor of 0.1 was used for the weir for Type C and D inlets.

8.3.3 Inlet Location and Spacing

Inlets are required in the following locations:

Sumps.
e Median breaks (e.g., where traffic turns across the median).
e Areas where street capacity (e.g., allowable design flow spread) would be exceeded without them.

e Upstream of pedestrian curb ramps with less than 1 percent slope on the curb return when a storm

sewer is available (See Figure 8.3 for example).

Other criteria and guidelines with regard to design and placement of inlets include:

01/2006 IN-2
City and County of Denver
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SCALE: 1"=400°

CORE

ENGINEERING GROUP

15004 1ST AVENUE S.

BURNSVILLE, MN 55306

PH: 719.570.1100

CONTACT: RICHARD L. SCHINDLER, P.E.
EMAIL: Rich@cegl.com

PONDEROSA AT LORSON RANCH FILING NO. 3

WATER QUALITY & POND TRIBUTARY AREAS

SCALE:
NTS

DATE:
APRIL, 2020

FIGURE NO.
1




Q.

o

o

G

G

pr

|

o s
w v3
ws”
> @z
[ <§§

’—

O 233
Z 22"
W 8z

ACT: RICHARD L. SCHINDLER, P.E.

L: Rich@cegl.com

==

CON
EMAI

DATE

DESIGN POINT SUMMARY TABLE
e e oo comens o S e,
_ ] 7 7=
A 10.4 23.0 FLOW FROM HYDRAFLOW HYDRAULIC MODEL
B 14.0 46.3 FLOW FROM HYDRAFLOW HYDRAULIC MODEL — p—— — m—
) | Ses | T — L i J J l
_ - d ~4 | sy
- — 7 SILVER-STIRRUP DRIVE - B :i\ o= = X
- Cv o N (= (2 ) \ N N \ N, (= a \‘\/\ﬁ ) ’
LEGEND _ I L 2 &) L] | I /I K /
Lo BASIN BOUNDARY ( :"U; ] '<E \' A4 Y \ i 5 : I:IT_F n k
) = 21.14 ac ) E ) Ny 3. ﬂ \
A BASIN DESIGN POINT N | | § \45.5 _%/ ) | | % o= \\ / 3 § \ I / \
BASIN LD | — TOWNHOMES gy - ) A - g ) Y = 7 \
NXx | xx / 5 YR/100 YR CFS FILING NO. 1A — PIONEER LANDING N o = o ! / \ ’
P DIRECTION OF FLOW BN . » 05 =4 L) ':E \ H / \
EXISTING CONTOUR e 1 1z |1 FILING NO. 1 | L"\ = \ |
TIME OF CONCENTRATION — \\ * - k ‘ \/ \\ K l/ \ Vi
(Il 5 | 4 _/
| & | s A ‘ | _/ E > i/) - \ — ] = R\j
N . o . 17 DESERT BLOOM WAY o= Z
- o —T
] HE li ;ﬁ_ . I I e N e e AN . E
H > | — / / ;\ -~ V4 V4 /
=4 ) GLORY DRIVE oSt
5.2 & ‘\\ —— W12 ﬁ 4.95 , W—12 5’@ )
= e N 9.8 (21.9 L ==
BUFFALO CROSSING == A O O A ey I S N, S B \\l/l
- FILING NO. 2 y |l >t / / IR Juni (-
. / . \ —t - o +1 T—
/ JI l;\ — L=
] e —— "z — \ -
X S EX=TN ] ) )
] J ( 10.26 ac ) ‘%\ -/
o | N4 2917 - 7
/
/

BE

—

MEADOWS FILING —+ 3,
NO. 2

| X,

A \ Q‘SQ\

NA (b\\\;
A

127w

o+

O0P

\

Q \ \
\ A
\
6(7\ \ ﬂ

2

_;\ \/ ’
S \ )/ y
\ > /B

\

PONDEROSA FILING —
NO. 2 /

DESCRIPTION

LORSON LLC
212 NORTH WAHSATCH AVE, SUITE 301

COLORADO SPRINGS, COLORADO 80903 (719) 635-3200
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RUNOFF SUMMARY
DP | AREA Qs Q100 CONTRIBUTING AREA / NOTES
1 0.97 3.9 7.0 AT—A2 & 5 Inlet @ A2
2 1.10 4.7 8.5 Pipe Flow
3a 0.18 0.8 1.4 flow at inlet
3 1.28 5.5 9.9 Pipe Flow
4 1.38 5.9 10.7 Pipe Flow
5 18.5 | 37.7 Pipe Flow into swale
6 0.38 | 1.6 2.9 127 PVC Flow
7 1.74 7.0 12.8 C3—C4, 10" Inlet @ C3
8 7.5 11.0 18" Pipe Flow
9 0.32 1.4 2.5 C5-C6, 127 PVC Flow
10 0.56 2.4 4.3 Pipe Flow
10a&11| 0.78 3.3 6.0 Pipe Flow
12 10.8 | 17.0 Pipe Flow
13 1.04 4.0 7.4 | C9—=C10 & 5 Inlet @ C10, 18" Pipe Flow
14 1.71 6.7 12.3 C9—C11, 18" Pipe Flow
14a | 0.67 2.7 4.9 flow at inlet
14b 0.9 1.7 flow at inlet
T4c 7.6 14.0 Pipe Flow
14d 8.3 15.3 Pipe Flow
15 0.56 2.7 4.8 flow at inlet
15a 21.4 | 36.4 Pipe Flow into Pond
16 10.9 | 30.4 Flow from Pond A3 and Ex. Des. Pt A
in Existing 36" RCP

LEGEND

DRAINAGE MAJOR BASIN BOUNDARY

DRAINAGE MINOR BASIN
BOUNDARY

SITE BOUNDARY
DESIGN POINT
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ACREAGE
5 YR/100 YR CFS

DIRECTION OF FLOW
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CDOT TYPE D
CDOT TYPE C ggiﬁEARD
CLOSE MESH
GRATE
/
CrURe 17 DIA STUD
STRUCTURE WALL ) ,
— 18" 0.C. 3" LONG
C8X11.5 CHANNEL
CONT. AROUND OPENING
DETAIL A
NO SCALE
NOTE:
AFTER CONCRETE STRUCTURE HAS BEEN POURED
ALL GRATE DIMENSIONS SHALL BE FIELD VERIFIED
PRIOR TO GRATE CONSTRUCTION
CDOT TYPE C STANDARD TYPE C
CLOSE MESH CLOSE MESH GRATE
GRATE
40 17 40 17
5:74:7 YJW %7:
GRATE 1 GRATES 2,3,4,5
NO SCALE NO SCALE
OUTLET STRUCTURE
CENTER WALL AT
WQCV SCREEN AND C8X11.5 STRUCTURAL
ORIFICE PLATE STEEL CHANNEL AROUND 2” HIGH X 4.1” WIDE
% OPENING. SECURE TO SQUARE ORIFICE
L j STRUCTURE WITH %" DIA INV=5709.88
= STUD X 3”7 LONG, 18"
0.C. MAX.
1 COLUMN OF 1”7
STEEL ORIFICE PLATE DIAMETER HOLES
BOLTED TO (TOTAL OF 3 HOLES)
STRUCTURE (SEE 5709 40
DETAIL THIS SHEET)
qe 5708.58
FLOW h)% 5707.77
o e 0z SEAL ALL EDGES OF él\
ta PLATE TO CONCRETE
OUTLET STRUCTURE W/
/// SILICONE CAULK BEAD
US FILTER STAINLESS ~
STEEL WELL—SCREEN .
(OR EQUAL) TRASH o
RACK BOLTED TO
STRUCTURE, SEE
DETAIL NEXT SHEET
C8X11.5 STRUCTURAL
. STEEL CHANNEL AROUND Y5705.60
‘ OPENING.

TRASH RACK DETAIL

/\/ OUTLET STRUCTURE
CENTER WALL AT

WQCV SCREEN AND

NO SCALE ORIFICE PLATE

NO SCALE

CDOT TYPE C CLOSE MESH N/
GRATES AND ANCHORS x// | STANDARD CDOT TYPE D INLET
- FOR EMERGENCY OVERFLOW
| | | —OPENING CONNECTING
MANHOLE | —— 1 Ceus
STRUCTURE STEPS ‘ NSATAQPHSOLE | |
/SLAB 0 f STANDARD CDOT TYPE D INLET
[ B , T ‘ ///FOR EMERGENCY OVERFLOW
© _1 (3 CELLS)
/ | | s 367
A T \ A "1
S N © ? : ol A -
0 % L 8 — - EXISTING : )
— Lo T Q@«% & o cg%é\(@v@ T b i 36" RCP [\ W = /7N
CHANNEL q 4§¥§%§$§5 © 0.78%| | Y RN
, SRS I .V} \\Tf;/ 36"W X 187H X 1/4”
2 THICK STEEL RESTRICTOR
' 5 PLATE, ATTACH TO
‘ 7 75" STRUCTURE WALL WITH (7)
L © | § ' 1”DIA X4” ANCHOR BOLTS
- g | < 14’47 | | =235 — ) - J//ggLELNS\NG CONNECTING
~ ; — ! |
10 I I
S T — . ol | OUTLET RESTRICTOR PLATE
| | —STANDARD CDOT TYPE D INLET NO SCALE
- FOR EMERGENCY OVERFLOW
6” \/\
OUELET STRUCTURE DETAIL — PLAN VIEW ﬁ
- NO—SCALE -—
< /‘9!751, #
8”L= 14'—4 | _|8 35 5
|- 10 .
» 357 »
STANDARD CDOT TYPE D INLET ﬂ 8 '<———>‘ 8 ’«
FOR EMERGENCY OVERFLOW
(3 CELLS)
—5712.56 SEE DETAIL A
TOP OF WALL= 5711.82 CRATE & 5711.82 g 5711.82 ¢
EURV EL= 5711.06 o L
— RiE A . 9 R
o ho |+ APPROVED MANHOLE - T
— ] STEPS 12” O.C. TYP. — = — — — — — 5710.44 &
— RESTRICTOR PLATE \
W.Q. EL= 5709.78 uP 7.75” EX. 36" RCP
e e N Y N A 140 I ] AT 0.78% ,
5708.10 FL /
LOW FLOW S L e | | 12.5'X2.5" OPENING
CHANNEL ¢ - 18” RCP OPENING / | /CONNECTNG ;Y E D CELLS
INVERT=5707.77 INV |
LOW FLOW CHANNEL N i \\\ } b o 1o | ////57075o+ [ -
. <+ 2570777 L
#5 @ W265k§~ NOTE A __I* YLOWEST ORIFICE HOLE O.C. CONT. | Fﬁfi;?ggﬁ;ﬁfifk / T CONCRETE
' | |
= L [ _ Av4
#5 @ 3 . 8 APPROVED MANHOLE @ OPENING
EWﬁ\\\\\\\\\\ ©q STEPS 12” 0.C. TYP. (4°=87X127)
~ ~E #5 @ 127
Q 2—#4, 3" CLEAR AROUND — 0.C. EW. ——
18” ; ‘ ) +§ (SLEAR £ UYPJA\\\\\\\\ // 18” ‘ 5705.77 &
—=—16" = ? | 5705.27 4 g 5705.27 4
:Cj Q C C O O O O O Q @ Q Q Q Q Q Q Q C )] a C :O \
- f 570444 g - 5677 67
ﬁ _j&/ § ) % 2"X4" NOMINAL
#5 0 12" 0c. £ 17w, Toess o 1 oo )
ﬁ\\%\\%\\\ﬁu‘ SUBGRADE OUTLET STRUCTURE DETAIL — SECTION B-—B
” NOTE A: ==k NO SCALE
g%éil,TgtiﬁE SLOT FOR CLOSE MESH GRATES =TT
OUTLET STRUCTURE DETAIL — SECTION A—A
NO SCALE
o OUTLET STRUCTURE, FOREBAY, AND DRAIN CHANNEL NOTES:
1. PRIOR TO CONSTRUCTION, CONTRACTOR SHALL PROVIDE SHOP DRAWINGS FOR ALL COMPONENTS OF THE OUTLET STRUCTURE.
AN / 2. GRADE 60 REINFORCING STEEL REQUIRED. SEE TABLE FOR THE MINIMUM LAP SPLICE LENGTH FOR REINFORCING BARS. ALL REINFORCING
//// STEEL SHALL HAVE A TWO—INCH MINIMUM CLEARANCE FROM EDGE OF CONCRETE, UNLESS OTHERWISE NOTED. ‘H.5” 197 111.5”
BAR SIZE #4 #5 #6 5/11.82 ¢
A I
MIN. SPLICE LENGTH 17=3" 17=7" 2'—0 i
3. CONCRETE FOR THE OUTLET STRUCTURE AND FOREBAY SHALL BE CDOT CLASS D CONCRETE. 5/10.44 B [Ty o
N 4. CONCRETE FOR DRAIN CHANNELS SHALL BE CDOT CLASS B CONCRETE R PRI N
= 5. EXPANSION JOINT MATERIAL SHALL MEET AASHTO SPECIFICATION M—213. EXPANSION JOINT MATERIAL SHALL BE 3 17 THICK, R IEIEIEE N
o SHALL EXTEND THE FULL DEPTH OF CONTACT SURFACE AND THE JOINT SHALL BE SEALED, REFER TO DETAILS. . RIEIEE N | 4 CONCRETE
N 6. ALL EXPOSED CONCRETE CORNERS SHALL HAVE A 2" CHAMFER UNLESS OTHERWISE NOTED. ’ e e OPENING
e 7. SUBGRADE TO BE 12" THICK CLEAN FILL COMPACTED TO 95% STANDARD PROCTOR DENSITY PER ASTM M698 UNDER STRUCTURE. B o~ (4'=8"X12")
= 8. REFER TO POND DETAILS FOR PRESEDIMENTATION/FOREBAY DESIGN. - L] T creeL ORIFICE
O 9. ENGINEER SHALL BE NOTIFIED PRIOR TO BEGINNING CONSTRUCITON OF OUTLET STRUCTURE TO SCHEDULE OBSERVATION VISITS FOR i Z 4 R ISR N ‘ S LaTE (BEH%HD AND
= f +++++++ + ‘
m STRUCTURES. LU : S WELL—SCREEN (FRONT)
Ll <~ O + o+ o+
% © IS ISORDERE i
WQCV WELL—SCREEN NOTES: o R i _
1 PR y C8X11.5 CHANNEL
1.  Well=Screen shall be stainless steel and attached by stainless steel bolts along edge of the 570577 | ‘ 3 EIEEES & !
mounting frame. @ . Rasauasasdl
¢ 5/05.27 5/05.27 ¢
2. WQCV Well Screen \ e T, T e
e Type of Screen: Stainless steel #93 Vee Wire i, ’ @ ° ‘ 5704 44
Y (Johnson Vee Wire (tm) Stainless Steel Screen or equivalent with 60% open area) 5 — EmEE—
- e Screen slot opening dimension: 0.139" (Screen #93 Vee Wire Slot Opening)
— — e Type and Size of Support Rod: TE 0.0747X0.50"
16" e Spacing of Support Rod (0.C.): 1.0 Inch
ORIFICE PLATE DETAIL e Total Screen Thickness: 0.655" OUTLET STRUCTURE DETAIL SECTION B—B
e Carbon Steel Holding Frame Type: 3/4” x 1.0" angle NO SCALE
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The ECM requires the entire applicable
development site to be treated for water quality.
Update the narrative for all subbasins flowing
off-site by describing where/how these are treated
for water quality.
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Use a 3-cell Type D Overflow Structure.
Q100= 3x15.8cfs=47.2cfs
depth=5.8inches

Q100=24cfs
1% of Q100=2.4cfs min. design flow

Initial Flow = 2.01cfs
opening meets design criteria
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