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Introduction

A. Location

Compark Village South Filing 2 is located within the south half of section 6, township 6
south, range 66 west of the 6th principal meridian, Town of Parker, Douglas County,
Colorado. The site is bound by existing residential neighborhoods to the South, future
Belford Ave to the North, and future developed parcels to the East and West.

The Compark Village South Filing 2 developed area is approximately 32.9 acres. Upon
final build out, the site will contain 120 residential duplex lots and 72 residential single
family home lots.

Description of Property

The topography for the site generally slopes from South to North. The highest elevation
on the site is located at the southwest quadrant of the site and the lowest elevation is
located directly north of Belford Avenue.

Existing vegetation on the site is comprised of native grasses, shrubs and weedy
species indigenous to the area.

. Existing Soils

Existing soils for the site were researched on the NRCS web soil survey, see Appendix
A. Three principal soil groups exist onsite:
¢ Newlin Gravelly Sandy Loam (NeE 8 to 30% slopes) This rolling to steep sloping
soil is located on uplands and terrace side slopes. Runoff is medium and
erosion hazard is slight to moderate. This soil is classified as a Type B
Hydrologic Soil Group.
e Fondis Clay Loam (FoD 3 to 9% slopes) This sloping soil is located on uplands.
Runoff is high and the erosion hazard is moderate. The soil is classified as a
Type C Hydrologic Soil Group.
¢ Fondis Clay Loam (FoB 1 to 3% slopes) This gently sloping soil is located on
tablelands and uplands. Runoff is medium and erosion hazard is slight to
moderate. The soil is classified as a Type C Hydrologic Soil Group.
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Drainage Basins and Sub-Basins

A. Existing Basin Description

The proposed site is tributary to Green Acres Tributary which runs through the property
adjacent to the North of the site. The Green Acres Tributary confluences w/ Happy
Canyon Creek upstream of Jordan Road and ultimately joins Cherry Creek, further
downstream of Jordan Road. There is an existing 10’ x 12’ box culvert located to the
north of the site that conveys flows from an existing depressed area to the north of the
site through and under E-470.

The site is located within Zone X as shown on the Federal Emergency Management
Agency (FEMA) Flood Insurance Rate Maps (FIRM) numbers 08035C0062F and
08035C0066F, dated September 30, 2005 for Happy Canyon Creek. The FIRM maps
can be found in Appendix A. A portion of the Green Acres Tributary is located in the
Zone A 100-year Floodplain, also shown on the FIRM maps in Appendix A.

. Proposed Basin Development

The proposed site will be divided into several drainage sub-basins. These sub-basins
have been determined based on land use, area, roadway slopes, storm sewer locations
and inlet capacities. The developed site will generally follow the existing drainage
patterns and runoff will be conveyed via storm sewer, overland flow, and channel flow
through a proposed channel to a proposed regional detention and water quality pond
located directly north of the site. This regional detention pond will release restricted
flows into an existing box culvert under E-470 and into the Green Acres Tributary in
compliance with the Master Drainage Report for Compark Village South and Town of
Parker requirements. The Preliminary Drainage Exhibit located in Appendix D shows
the location and size of each proposed drainage sub-basin.

. Sub Basin Descriptions

BEL-1

Drainage basin BEL-1 is composed of landscaped area, sidewalk, and the north half
of a portion of Belford Avenue. Storm water will flow east toward Design Point B1
where it will be collected by Inlet 2-1. This is an on grade 10’ Type R inlet with the
capacity to handle the runoff from a 5 year storm event. From there, storm water will
be conveyed to the West Water Quality Pond just southeast of Belford Avenue via
storm sewer. This pond discharges directly to Green Acres Tributary. In the 100 year
storm event, excess runoff will bypass Inlet 2-1 and flow into sub basin BEL-3 where
it will be intercepted by Inlet 2-2.
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BEL-2

Drainage basin BEL-2 is composed of landscaped area, sidewalk, and the south half
of a portion of Belford Avenue. Storm water will flow east toward Design Point B2
where it will be collected by Inlet 1-1. This is an on grade 10’ Type R inlet with the
capacity to handle the runoff from a 5 year storm event. From there, storm water will
be conveyed to the West Water Quality Pond just southeast of Belford Avenue via
storm sewer. This pond discharges directly to Green Acres Tributary. In the 100 year
storm event, excess runoff will bypass Inlet 1-1 and flow into sub basin BEL-4 where
it will be intercepted by Inlet 1-2.

BEL-3

Drainage basin BEL-3 is composed of landscaped area, sidewalk, and the north half
of a portion of Belford Avenue. Storm water will flow toward a low point in the middle
of the basin at Design Point B3 where it will be collected by Inlet 2-2. This is a 15’
Type R inlet in sump with the capacity to handle the runoff from a 100 year storm
event for basin BEL-3 as well as the bypass runoff from basin BEL-1. From there,
storm water will be conveyed to the East Water Quality Pond just east of Belford
Avenue via storm sewer. This pond discharges directly to Green Acres Tributary.

BEL-4

Drainage basin BEL-4 is composed of landscaped area, sidewalk, and the south half
of a portion of Belford Avenue. Storm water will flow toward a low point in the middle
of the basin at Design Point B4 where it will be collected by Inlet 1-2. Thisis a 10’
Type R inlet in sump with the capacity to handle the runoff from a 100 year storm
event for basin BEL-4 as well as the bypass runoff from basin BEL-2. From there,
storm water will be conveyed to the East Water Quality Pond just east of Belford
Avenue via storm sewer. This pond discharges directly to Green Acres Tributary.

BEL-5

Drainage basin BEL-5 is composed of landscaped area, sidewalk, and the north half
of a portion of Belford Avenue. It also includes half of the bridge over Happy Canyon
Creek. Storm water will generally flow southeast toward Design Point B5 at South
Chambers Road. A storm sewer network has not yet been designed to accommodate
this basin. This will be completed in Phase 2.

BEL-6

Drainage basin BEL-6 is composed of landscaped area, sidewalk, and the south half
of a portion of Belford Avenue. It also includes half of the bridge over Happy Canyon
Creek. Storm water will generally flow southeast toward Design Point B6 at South
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Chambers Road. A storm sewer network has not yet been designed to accommodate
this basin. This will be completed in Phase 2.

CVS-1

Drainage basin CVS-1 is composed of landscaped area, sidewalk, and the north half
of a portion of Belford Avenue. Storm water will flow northeast toward Design Point 1
where it will be intercepted by Inlet 1-3. This is an on grade 15’ Type R inlet with the
capacity to handle the runoff from a 5 year storm event. From there, storm water will
be conveyed directly to Green Acres Tributary via storm sewer. In the 100 year storm
event, excess runoff will bypass Inlet 1-3 and flow into sub basin CVS-3.

CVS-2

Drainage basin CVS-2 is composed of landscaped area, sidewalk, and the south half
of a portion of Belford Avenue. Storm water will flow northeast toward Design Point 2
where it will be intercepted by Inlet 2-3. This is an on grade 15’ Type R inlet with the
capacity to handle the runoff from a 5 year storm event. From there, storm water will
be conveyed directly to Green Acres Tributary via storm sewer. In the 100 year storm
event, excess runoff will bypass Inlet 2-3 and flow into sub basin CVS-4 where it will
be intercepted by Inlet 2-4.

CVS-3

Drainage basin CVS-3 is composed of landscaped area, sidewalk, and the north half
of a portion of Belford Avenue. Storm water will flow northeast toward Design Point 3
where it will be collected by Inlet 1-4. This is an on grade 10’ Type R inlet with the
capacity to handle the runoff from a 5 year storm event. From there, storm water will
be conveyed directly to Green Acres Tributary via storm sewer. In the 100 year storm
event, excess runoff will bypass Inlet 2-3 and flow into sub basin CVS-7 where it will
be intercepted by Inlet 1-6.

Cvs-4

Drainage basin CVS-4 is composed of landscaped area, sidewalk, and the south half
of a portion of Belford Avenue. Storm water will flow northeast toward Design Point 4
where it will be collected by Inlet 2-4. This is an on grade 15" Type R inlet with the
capacity to handle the runoff from a 5 year storm event. From there, storm water will
be conveyed directly to Green Acres Tributary via storm sewer. In the 100 year storm
event, excess runoff will bypass Inlet 2-4 and flow into sub basin CVS-8 where it will
be intercepted by Inlet 2-6.

CVS-4A

Drainage basin CVS-4 is composed of landscaped area, sidewalk, residential homes,
and residential local streets. Storm water will flow northeast toward Design Point 4A
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where it will be collected by Inlet 3-4. This is a 10’ Type R inlet in sump with the
capacity to handle the runoff from a 100 year storm event for basin CVS-4A as well
as the bypass runoff from basin CVS-5. From there, it will be conveyed directly to
Green Acres Tributary via storm sewer.

CVS-5

Drainage basin CVS-5 is composed of landscaped area, sidewalk, residential homes
and residential local streets. Storm water will flow northeast toward Design Point 5
where it will be collected by Inlet 5-4. This is an on grade 15’ Type R inlet with the
capacity to handle the runoff from a 2 year storm event. From there, it will be
conveyed directly to Green Acres Tributary via storm sewer. In the 100 year storm
event, excess runoff will bypass Inlet 5-4 and flow into sub basin CVS-4A where it will
be intercepted by Inlet 3-4.

CVS-6

Drainage basin CVS-6 is composed of landscaped area, a berm, sidewalk, and
residential local streets. Storm water will flow north toward Design Point 6 where it will
be collected by Inlet 6-4. This is an on grade 10’ Type R inlet with the capacity to
handle the runoff from a 100 year storm event. From there, it will be conveyed directly
to Green Acres Tributary via storm sewer.

CVS-7

Drainage basin CVS-7 is composed of landscaped area, sidewalk, and the north half
of a portion of Belford Avenue. Storm water will flow east toward Design Point 7
where it will be collected by Inlet 1-6. This is an on grade 10’ Type R inlet with the
capacity to handle the runoff from a 5 year storm event. From there, storm water will
be conveyed directly to Green Acres Tributary via storm sewer. In the 100 year storm
event, excess runoff will bypass Inlet 5-4 and flow into sub basin CVS-11 where it will
be intercepted by Inlet 1-5.

CVvs-8

Drainage basin CVS-8 is composed of landscaped area, sidewalk, and the south half
of a portion of Belford Avenue. Storm water will flow east toward Design Point 8
where it will be intercepted by Inlet 2-6. This is an on grade 15’ Type R inlet with the
capacity to handle the runoff from a 5 year storm event. From there, storm water will
be conveyed directly to Green Acres Tributary via storm sewer. In the 100 year storm
event, excess runoff will bypass Inlet 2-6 and flow into sub basin CVS-12 where it will
be intercepted by Inlet 2-5.
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CVSs-9

Drainage basin CVS-9 is composed of landscaped area, sidewalk, residential homes
and residential local streets. Storm water will flow northeast toward Design Point 9
where it will be collected by Inlet 4-5A. This is an on grade 15’ Type R inlet with the
capacity to handle the runoff from a 2 year storm event. From there, it will be
conveyed directly to Green Acres Tributary via storm sewer. In the 100 year storm
event, excess runoff will bypass Inlet 4-5A and flow into sub basin CVS-12 where it
will be intercepted by Inlet 2-5.

CVS-9A

Drainage basin CVS-9A is composed of landscaped area, sidewalk, residential
homes and residential local streets. Storm water will generally flow northwest toward
Design Point 9A where it will be collected by Inlet 4-4. This is a 5 Type R inlet in
sump with the capacity to handle the runoff from a 100 year storm event. From there,
it will be conveyed directly to Green Acres Tributary via storm sewer.

CVS-10

Drainage basin CVS-10 is composed of landscaped area, sidewalk, residential
homes and residential local streets. Storm water will flow northeast toward Design
Point 10 where it will be collected by Inlet 5-5A. This is an on grade 15’ Type R inlet
with the capacity to handle the runoff from a 2 year storm event. From there, storm
water will be conveyed directly to Green Acres Tributary via storm sewer. In the 100
year storm event, excess runoff will bypass Inlet 5-5A and flow into sub basin CVS-13
where it will be intercepted by Inlet 4-5.

Cvs-11

Drainage basin CVS-11 is composed of landscaped area, sidewalk, and the north half
of a portion of Belford Avenue. Storm water will flow toward a low point in the middle
of the basin at Design Point 11 where it will be collected by Inlet 1-5. This is a 10’
Type R inlet in sump with the capacity to handle the runoff from a 100 year storm
event for basin CVS-11 as well as the bypass runoff from basin CVS-7. From there,
storm water will be conveyed to the regional detention pond at E-470 via storm

sewer. This pond discharges directly to Green Acres Tributary.

CVS-12

Drainage basin CVS-12 is composed of landscaped area, sidewalk, residential
homes, residential local streets, and the south half of a portion of Belford Avenue.
Storm water will flow toward a low point in the middle of the north side of the basin at
Design Point 12 where it will be collected by Inlet 2-5. This is a 15’ Type R inlet in
sump with the capacity to handle the runoff from a 100 year storm event for basin
CVS-12 as well as the bypass runoff from basins CVS-8 and CVS-9. From there,
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storm water will be conveyed to the regional detention pond at E-470 via storm
sewer. This pond discharges directly to Green Acres Tributary.

CVS-12A

Drainage basin CVS-12A is composed of landscaped area, sidewalk, residential
homes and residential local streets. Storm water will generally flow south toward
Design Point 12A where it will be collected by Inlet 3-5. This is a 10’ Type R inlet in
sump with the capacity to handle the runoff from a 100 year storm event. From there,
storm water will be conveyed to the regional detention pond at E-470 via storm
sewer. This pond discharges directly to Green Acres Tributary.

CVS-13

Drainage basin CVS-13 is composed of landscaped area, sidewalk, residential
homes and residential local streets. Storm water will flow northeast toward Design
Point 13 where it will be collected by Inlet 4-5. This is a 15’ Type R inlet in sump with
the capacity to handle the runoff from a 100 year storm event. From there, storm
water will be conveyed to the regional detention pond at E-470 via storm sewer. This
pond discharges directly to Green Acres Tributary.

Cvs-14

Drainage basin CVS-14 is composed of landscaped area, berms, sidewalk,
residential homes and residential local streets. Storm water will flow toward a low
point in the middle of the north side of the basin at Design Point 14 where it will be
collected by Inlet 6-5. This is a 15" Type R inlet in sump with the capacity to handle
the runoff from a 2 year storm event. From there, storm water will be conveyed to the
regional detention pond at E-470 via storm sewer. This pond discharges directly to
Green Acres Tributary. In the 100 year storm event, excess runoff will pond at Inlet 6-
5 and eventually flow into sub basins CVS-13 and CVS-15 where it will be intercepted
by Inlets 4-5 and 5-5.

CVS-14A

Drainage basin CVS-14A is composed of landscaped area and berms. Runoff will
flow toward a swale along the north side of the basin. The swale will send the storm
water east toward Design Point 14A where it will be collected by Inlet 7-5. This is a
CDOT Type C inlet with the capacity to handle the runoff from a 100 year storm
event. From there, storm water will be conveyed to the regional detention pond at E-
470 via storm sewer. This pond discharges directly to Green Acres Tributary.

CVS-15

Drainage basin CVS-15 is to be developed in a later phase and will be composed of
landscaped area, sidewalk, residential homes and residential local streets. Storm
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water will flow northwest toward Design Point 15 where it will be collected by Inlet 5-5.
This is a 10’ Type R inlet in sump with the capacity to handle the runoff from a 100
year storm event. From there, storm water will be conveyed to the regional detention
pond at E-470 via storm sewer. This pond discharges directly to Green Acres
Tributary.

CVS-16

Drainage basin CVS-16 is composed of landscaped area, sidewalk, residential
homes and residential local streets. Storm water will flow northeast toward Design
Point 16. A storm sewer network has not yet been designed to accommodate this
basin. This will be completed in a later phase of the project. In the interim condition,
runoff will be collected by a temporary swale directly east of the basin. This swale is
sized with the capacity to handle the runoff from the 100 year storm event. It is
designed to convey water directly to the regional detention pond at E-470.

CVs-17

Drainage basin CVS-17 is to be developed in a later phase and will be composed of
landscaped area, sidewalk, residential homes and residential local streets. Storm
water will flow northeast toward Design Point 17. A storm sewer network has not yet
been designed to accommodate this basin. This will be completed as part of a later
phase.

CVS-18

Drainage basin CVS-18 is to be developed in a later phase and will be composed of
landscaped area, sidewalk, and residential local streets. Storm water will flow
northeast toward Design Point 18. A storm sewer network has not yet been designed
to accommodate this basin. This will be completed as part of a later phase.

CVS-19

Drainage basin CVS-19 is to be developed in a later phase and will be composed of
landscaped area, sidewalk, residential homes, residential local streets, and the south
half of a portion of Belford Avenue. Storm water will flow northeast toward Design
Point 19. A storm sewer network has not yet been designed to accommodate this
basin. This will be completed as part of a later phase.

CVS-20

Drainage basin CVS-20 is to be developed in a later phase and will be composed of
landscaped area, sidewalk, residential homes, and residential local streets. Storm
water will flow southwest and then northwest toward Design Point 20. A storm sewer
network has not yet been designed to accommodate this basin. This will be
completed as part of a later phase.
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CVS-21

Drainage basin CVS-21 is to be developed in a later phase and will be composed of
landscaped area, sidewalk, residential homes, and residential local streets. Storm
water will flow north east toward Design Point 21. A storm sewer network has not yet
been designed to accommodate this basin. This will be completed as part of a later
phase.

Drainage Design Criteria

A. Hydrology Criteria

The Town of Parker Storm Drainage and Environmental Criteria Manual and the Urban
Drainage and Flood Control District (UDFCD) Urban Storm Drainage Criteria Manual
were used for the storm drainage system design.

The following criteria was utilized in developing the proposed drainage system:

e The proposed drainage system is designed to match, as best as possible, the
historic drainage patterns occurring at the site.

e The proposed drainage system attempts to limit the diversion of storm runoff
from one basin to another (basin transfer).

¢ Runoff generated from drainage sub-basins is conveyed via the proposed storm
sewer system, overland flow or via the Green Acres Tributary into the proposed
regional detention and water quality pond.

Design Rainfall: UDFCD rainfall data is used to determine peak runoff values. The 2-
year and 100-year frequency storms are used as the minor and major design storms
respectively.

Runoff Calculation:Peak storm runoff is determined using the rational formula,
Q = CIA (CFS)
C = Runoff coefficient based on surface impermeability
| = Rainfall intensity in inches per hour
A = Drainage basin area in acres

UDFCD Imperviousness Values (Table 6-3) and Runoff Coefficients (Table 6-5) were
used to develop basin runoff coefficients. These tables can be found in Appendix B.
The runoff coefficients are weighted for each applicable sub-basin to more accurately
reflect the runoff characteristics of the site.

Time of Concentration is determined using the criteria in Sections 3.4.1 and 3.4.2 of
the UDFCD Criteria Manual. These calculations are included in Appendix B.
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Rainfall intensities are determined using the Town of Parker's Storm Drainage and
Environmental Criteria Manual Point Rainfall data and Intensity-Duration curves.

The recurrence intervals used for this study were based on a residential land use. The
minor drainage system is designed for a 2-year recurrence interval and the major
drainage system is designed for a 100-year recurrence interval.

. Hydraulic Criteria

The following criteria were utilized in determining allowable street flow.

Minor Storm (2-yr)
e Local Street — No curb overtopping and flow may spread to crown of street.

Minor Storm (5-yr)
o Collector Street — No curb overtopping. Flow Spread must leave at least a 10
foot width free of water. (5-feet on each side of crown for roads without median.
10-feet on each side of median for roads with a median.)

Major Storm (100-yr)

e Local and Collector Streets — The depth of water at the gutter flowline shall not
exceed 12 inches. A minimum of 18-inches must be provided from the water
surface elevation to the lowest floor elevation or window well opening elevation
for structures that are adjacent to the roadway (this includes residential
dwellings, public, commercial and industrial buildings).

For the major and minor storm events, allowable capacity was determined using Street
and Inlet Hydraulics version 3.14 by UDFCD.

IV. Drainage Facility Design

A. General Concept

Stormwater runoff from the proposed subdivision will generally follow existing drainage
patterns from southwest to northeast on the site. Overland flow and a proposed storm
sewer system will route the runoff to the Green Acres Tributary or directly to the
proposed regional detention and water quality pond located on the Green Acres
Tributary at E-470. This pond will release restricted flows directly into the Green Acres
Tributary through the existing 10’ x 12’ box culvert under E-470.
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B.

Specific Details

As mentioned previously in this report, the site will be divided into several drainage
sub-basins. The onsite runoff will be routed through the site via the proposed roadways
and gutters where it will be intercepted by a number of on-grade inlets and inlets located
in roadway sumps. This runoff will be routed, via storm sewer, to either the Green
Acres Tributary which leads to the proposed regional detention pond or directly to the
proposed regional detention pond. Existing water quality structures from the Compark
Village South, Filing 1 project will ensure that any water directly entering the Green
Acres Tributary is treated.

In addition to the onsite sub-basins, the runoff from some offsite areas will be routed
through the proposed site. These offsite areas are two basins (H170 & H180) directly
south of the site that include part of the Grand View Estates development. In each
basin, flows are intercepted via proposed flared end sections and carried through the
site via proposed storm sewer into either the Green Acres Tributary or directly into the
proposed regional detention pond at E-470.

The proposed regional detention pond for this development was designed based on a
study of major basins that all discharge to the Green Acres Tributary. As has been
stated, smaller sub basins were created for this report to more accurately design the
storm sewer network that serves the KB Homes residential development. To verify
coordination between these two sets of data, a table has been provided below.

Basin ID Impervious % used in GAT | Composite Impervious % of
Hydrology Study Corresponding Sub Basins

H161 50% 41%

H171 50% 44%

H181 50% 38%

The corresponding composite impervious percentages from the sub basin analysis are all
below the percentages used to design the regional detention pond. Therefore, the pond
has been sufficiently designed to exceed the storage requirements for the KB Homes
residential site.

More details for the proposed detention and water quality pond are included in the
Conceptual Drainage Report for Compark South prepared by Manhard Consulting, Ltd."
and approved by the Town of Parker.
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V. Environmental Protection Criteria

A

Erosion and Sediment Control Measures

During construction, silt fence, inlet protection, and vehicle tracking pads will be used
to prevent sediment from entering the storm sewer system or sediment leaving the site.
Temporary sediment basins will also be used during construction to trap sediment from
stormwater before it leaves the site. All erosion and sediment control measures will be
maintained, inspected, and repaired by the Contractor throughout the construction
project in compliance with Town of Parker requirements. The proposed Construction
Best Management Practices (CBMPs) for this development will follow the requirements
for the Town of Parker and UDFCD.

Water Quality

Water quality control for this development will be constructed as part of the Compark
Village South Filing 1 project. This will consist of CDS manhole structures from Contech
Engineered Solutions LLC at the end of each storm line that discharges to Green Acres
Tributary.

VI. Conclusion

A

Compliance with Standards

The drainage system for Compark Village South Filing No. 2 was designed to meet the
Town of Parker's Storm Drainage and Environmental Criteria Manual and the Urban
Drainage and Flood Control District's Urban Storm Drainage Criteria Manual. The
existing Flood Insurance Rate Map (FIRM) in Appendix A shows no portion of the
developed site area to be within a flood hazard area. Therefore, no map revisions
through FEMA are required as part of this development.

. Drainage Concept

The drainage system was designed to allow storm water to be safely conveyed through
and away from the site without negatively impacting downstream properties. The
drainage concepts proposed for this site are in accordance with the Conceptual
Drainage Report for Compark South prepared by Manhard Consluting, Ltd. and
approved by the Town of Parker.

All storm sewer facilities are intended to be included within the Town of Parker’s public
improvements maintenance program. The Compark South Drainage Channel Tract will
be owned and maintained by the Belford South Metropolitan District. The Town of
Parker will retain oversight maintenance rights as needed during emergency
conditions.
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C. Erosion and Sediment Control Concept

The Construction Best Management Practices (CBMPs) proposed for this site follow
the requirements of the Town of Parker and the recommendations by UDFCD. Attention
to proper installation and maintenance are essential for the sediment and erosion

control practices to function properly.
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¢ Vicinity Map
e FEMA Flood Information Rate Map
e Soils Map
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Soil Map—Castle Rock Area, Colorado
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APPENDIX B
Hydrologic Analysis
e UDFCD Table 6-3
e UDFCD Table 6-4
e UDFCD Table 6-5
e UDFCD Figures 6-1, 6-2 & 6-3
e Impervious Percentage Calculations
e Time of Concentration Calculations
e 2-Year Storm Runoff Calculations
e 5-Year Storm Runoff Calculations
e 100-Year Storm Runoff Calculations



Runoff Chapter 6
Table 6-3. Recommended percentage imperviousness values
Land Use or Percentage Imperviousness
Surface Characteristics (%)
Business:
Downtown Areas 95
Suburban Areas 75
Residential:
Single-family
2.5 acres or larger 12
0.75-2.5 acres 20
0.25-0.75 acres 30
0.25 acres or less 45
Apartments 75
Industrial:
Light areas 80
Heavy areas 90
Parks, cemeteries 10
Playgrounds 25
Schools 55
Railroad yard areas 50
Undeveloped Areas:
Historic flow analysis 2
Greenbelts, agricultural 2
Offt-site flow analysis (when land use not
defined) 4
Streets:
Paved 100
Gravel (packed) 40
Drive and walks 90
Roofs 90
Lawns, sandy soil 2
Lawns, clayey soil 2
6-8 Urban Drainage and Flood Control District January 2016
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Chapter 6

Runoff

Table 6-4. Runoff coefficient equations based on NRCS soil group and storm return period

NRCS Storm Return Period
Soil 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
Group
A Cy=0.89i | C,=0.93i Ca=094i | C,o=0.944; Ca=095i | C,=0.81i+
0.154
B Cz=0.89i Cp =093 Cz=0.81i+ Cp=0.70i Cg=0.59i+ | Cg=0.49;+
0.125 +0.23 0.364 0.454
+ 0.052 +0.2 +0.31 +0.418 +0.508
Where:

i =% imperviousness (expressed as a decimal)

C,4 = Runoff coefficient for Natural Resources Conservation Service (NRCS) HSG A soils

Cp = Runoff coefficient for NRCS HSG B soils

Cep = Runoff coefficient for NRCS HSG C and D soils.

The values for various catchment imperviousness and storm return periods are presented graphically in
Figures 6-1 through 6-3, and are tabulated in Table 6-5. These coefficients were developed for the
Denver region to work in conjunction with the time of concentration recommendations in Section 2.4.
Use of these coefficients and this procedure outside of the semi-arid climate found in the Denver region
may not be valid. The UD-Rational Excel workbook performs all the needed calculations to find the
runoff coefficient given the soil type and imperviousness and the reader may want to take advantage of
this macro-enabled Excel workbook that is available for download from the UDFCD’s website
www.udfcd.org.

See Examples 7.1 and 7.2 that illustrate the Rational Method.

January 2016

Urban Drainage and Flood Control District

Urban Storm Drainage Criteria Manual Volume 1
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Runoff Chapter 6
Table 6-5. Runoff coefficients, ¢
Total or Effective % Imperviousness NRCS Hydrologic Soil Group A
2-yr 5-yr 10-yr 25-yr 50-yr 100-yr
2% 0.02 0.02 0.02 0.02 0.02 0.17
5% 0.04 0.05 0.05 0.05 0.05 0.19
10% 0.09 0.09 0.09 0.09 0.1 0.23
15% 0.13 0.14 0.14 0.14 0.14 0.28
20% 0.18 0.19 0.19 0.19 0.19 0.32
25% 0.22 0.23 0.24 0.24 0.24 0.36
30% 0.27 0.28 0.28 0.28 0.29 0.4
35% 0.31 0.33 0.33 0.33 0.33 0.44
40% 0.36 0.37 0.38 0.38 0.38 0.48
45% 0.4 0.42 0.42 0.42 0.43 0.52
50% 0.45 0.47 0.47 0.47 0.48 0.56
55% 0.49 0.51 0.52 0.52 0.52 0.6
60% 0.53 0.56 0.56 0.57 0.57 0.64
65% 0.58 0.6 0.61 0.61 0.62 0.68
70% 0.62 0.65 0.66 0.66 0.67 0.72
75% 0.67 0.7 0.71 0.71 0.71 0.76
80% 0.71 0.74 0.75 0.76 0.76 0.8
85% 0.76 0.79 0.8 0.8 0.81 0.84
90% 0.8 0.84 0.85 0.85 0.86 0.88
95% 0.85 0.88 0.89 0.9 0.9 0.92
100% 0.89 0.93 0.94 0.94 0.95 0.96
Total or Effective % Imperviousness NRCS Hydrologic Soil Group B
2% 0.02 0.02 0.14 0.24 0.38 0.46
5% 0.04 0.05 0.17 0.27 0.39 0.48
10% 0.09 0.09 0.21 0.3 0.42 0.5
15% 0.13 0.14 0.25 0.34 0.45 0.53
20% 0.18 0.19 0.29 0.37 0.48 0.55
25% 0.22 0.23 0.33 0.41 0.51 0.58
30% 0.27 0.28 0.37 0.44 0.54 0.6
35% 0.31 0.33 0.41 0.48 0.57 0.63
40% 0.36 0.37 0.45 0.51 0.6 0.65
45% 0.4 0.42 0.49 0.55 0.63 0.67
50% 0.45 0.47 0.53 0.58 0.66 0.7
55% 0.49 0.51 0.57 0.62 0.69 0.72
60% 0.53 0.56 0.61 0.65 0.72 0.75
65% 0.58 0.6 0.65 0.69 0.75 0.77
70% 0.62 0.65 0.69 0.72 0.78 0.8
75% 0.67 0.7 0.73 0.76 0.81 0.82
80% 0.71 0.74 0.77 0.79 0.84 0.85
85% 0.76 0.79 0.81 0.83 0.87 0.87
90% 0.8 0.84 0.85 0.86 0.89 0.9
95% 0.85 0.88 0.89 0.9 0.92 0.92
100% 0.89 0.93 0.94 0.94 0.95 0.94
6-10 Urban Drainage and Flood Control District January 2016
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Chapter 6

Runoff

Table 6-5. Runoff coefficients, ¢ (continued)

Total or Effective % Imperviousness NRCS Hydrologic Soil Groups C and D
2-yr S5-yr 10-yr 25-yr 50-yr 100-yr
2% 0.02 0.07 0.22 0.32 0.43 0.52
5% 0.04 0.1 0.24 0.34 0.45 0.53
10% 0.09 0.14 0.27 0.37 0.47 0.55
15% 0.13 0.18 0.31 0.41 0.5 0.58
20% 0.18 0.23 0.35 0.44 0.53 0.6
25% 0.22 0.27 0.39 0.47 0.55 0.62
30% 0.27 0.31 0.42 0.5 0.58 0.64
35% 0.31 0.36 0.46 0.53 0.61 0.67
40% 0.36 0.4 0.5 0.57 0.63 0.69
45% 0.4 0.44 0.53 0.6 0.66 0.71
50% 0.45 0.49 0.57 0.63 0.69 0.73
55% 0.49 0.53 0.61 0.66 0.72 0.76
60% 0.53 0.57 0.64 0.69 0.74 0.78
65% 0.58 0.62 0.68 0.73 0.77 0.8
70% 0.62 0.66 0.72 0.76 0.8 0.82
75% 0.67 0.7 0.76 0.79 0.82 0.85
80% 0.71 0.75 0.79 0.82 0.85 0.87
85% 0.76 0.79 0.83 0.85 0.88 0.89
90% 0.8 0.83 0.87 0.89 0.9 0.91
95% 0.85 0.88 0.9 0.92 0.93 0.94
100% 0.89 0.92 0.94 0.95 0.96 0.96
1.00
0.80
O_
E 0.60 —0—2-yr
(8]
= -X—5-yr
[ 1]
3 -0 10yr
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Figure 6-1. Runoff coefficient vs. watershed imperviousness NRCS HSG A
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Runoff Chapter 6
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Figure 6-2. Runoff coefficient vs. watershed imperviousness NRCS HSG B
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Figure 6-3. Runoff coefficient vs. watershed imperviousness NRCS HSG C and D
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CVvSs-1

CVS-2

CVS-3

Compark South

TOWN OF PARKER, COLORADO
PROPOSED IMPERVIOUSNESS CALCULATIONS

6/9/2016
Imperviousness Impervious Area
Land Use (UDFCD Table 6-3) Total Area (Acres) (Acres)
Pavement/Hardscape 100% 1.18 1.18
Landscape 2% 2.67 0.05
Total Area: 3.85
Percentage Imperviousness: 32.0%
C, (Table 6-4, Type C Soil): 0.28
Cs(Table 6-4, Type C Soil): 0.33
Cigo (Table 6-4, Type C Soil): 0.65
Imperviousness Impervious Area
Land Use (UDFCD Table 6-3) Total Area (Acres) (Acres)
Pavement/Hardscape 100% 1.09 1.09
Landscape 2% 0.33 0.01
Total Area: 1.42
Percentage Imperviousness: 77.0%
C,(Table 6-4, Type C Soil): 0.69
Cs(Table 6-4, Type C Soil): 0.72
Cigo (Table 6-4, Type C Soil): 0.85
Imperviousness Impervious Area
Land Use (UDFCD Table 6-3) Total Area (Acres) (Acres)
Pavement/Hardscape 100% 0.57 0.57
Landscape 2% 0.37 0.01
Total Area: 0.94
Percentage Imperviousness: 62.0%
C, (Table 6-4, Type B Soil): 0.55
Cs(Table 6-4, Type B Soil): 0.58
Cigo (Table 6-4, Type B Soil): 0.76

*Note: Impervous percentages were determined using Figures 3-3, 3-4, 3-5 from Volume 3 of the Urban Storm
Drainage Critera Manual.




Cvs-4

Imperviousness Impervious Area
Land Use (UDFCD Table 6-3) Total Area (Acres) (Acres)
Pavement/Hardscape 100% 0.56 0.56
Landscape 2% 0.61 0.01
Total Area: 1.17
Percentage Imperviousness: 49.0%
C,(Table 6-4, Type B Soil): 0.44
Cs(Table 6-4, Type B Soil): 0.46
Cig (Table 6-4, Type B Soil): 0.69
CVS-4A
Percentage Imperviousness*: 50.0%
C, (Table 6-4, Type B Soil): 0.45
Cs(Table 6-4, Type B Soil): 0.47
Cigo (Table 6-4, Type B Soil): 0.70
CVS-5
Percentage Imperviousness*: 45.0%
C, (Table 6-4, Type B Soil): 0.40
Cs(Table 6-4, Type B Soil): 0.42
Cigo (Table 6-4, Type B Soil): 0.67
CVS-6
Imperviousness Impervious Area
Land Use (UDFCD Table 6-3) Total Area (Acres) (Acres)
Pavement/Hardscape 100% 0.28 0.28
Landscape 2% 0.37 0.01
Total Area: 0.65
Percentage Imperviousness: 45.0%
C,(Table 6-4, Type B Soil): 0.40
Cs(Table 6-4, Type B Soil): 0.42
Cigo (Table 6-4, Type B Soil): 0.67

*Note: Impervous percentages were determined using Figures 3-3, 3-4, 3-5 from Volume 3 of the Urban Storm

Drainage Critera Manual.




CVS-6A

Imperviousness Impervious Area
Land Use (UDFCD Table 6-3) Total Area (Acres) (Acres)
Pavement/Hardscape 100% 0.00 0.00
Landscape 2% 0.78 0.02
Total Area: 0.78
Percentage Imperviousness: 2.0%
C,(Table 6-4, Type B Soil): 0.02
Cs(Table 6-4, Type B Soil): 0.02
Cig (Table 6-4, Type B Soil): 0.46
CVS-7
Imperviousness Impervious Area
Land Use (UDFCD Table 6-3) Total Area (Acres) (Acres)
Pavement/Hardscape 100% 0.86 0.86
Landscape 2% 0.25 0.01
Total Area: 111
Percentage Imperviousness: 78.0%
C, (Table 6-4, Type B Soil): 0.69
Cs(Table 6-4, Type B Soil): 0.73
Cigo (Table 6-4, Type B Soil): 0.84
CVsS-8
Imperviousness Impervious Area
Land Use (UDFCD Table 6-3) Total Area (Acres) (Acres)
Pavement/Hardscape 100% 0.86 0.86
Landscape 2% 0.73 0.01
Total Area: 1.59
Percentage Imperviousness: 55.0%
C,(Table 6-4, Type B Soil): 0.49
Cs(Table 6-4, Type B Soil): 0.51
Cigo (Table 6-4, Type B Soil): 0.72
CVS-9
Percentage Imperviousness*: 55.0%
C, (Table 6-4, Type B Soil): 0.49
Cs(Table 6-4, Type B Soil): 0.51
Cigo (Table 6-4, Type B Soil): 0.72

*Note: Impervous percentages were determined using Figures 3-3, 3-4, 3-5 from Volume 3 of the Urban Storm

Drainage Critera Manual.




CVS-9A

Percentage Imperviousness*: 55.0%
C,(Table 6-4, Type B Soil): 0.49
Cs(Table 6-4, Type B Soil): 0.51
Cig (Table 6-4, Type B Soil): 0.72

CVS-10
Percentage Imperviousness*: 51.0%
C,(Table 6-4, Type B Soil): 0.45
Cs(Table 6-4, Type B Soil): 0.47
Cigo (Table 6-4, Type B Soil): 0.70

CvsS-11

Imperviousness Impervious Area
Land Use (UDFCD Table 6-3) Total Area (Acres) (Acres)
Pavement/Hardscape 100% 1.57 1.57
Landscape 2% 0.46 0.01
Total Area: 2.03

Percentage Imperviousness: 78.0%
C, (Table 6-4, Type B Soil): 0.69
Cs(Table 6-4, Type B Soil): 0.73
Cigo (Table 6-4, Type B Soil): 0.84

CVS-12
Percentage Imperviousness*: 55.0%
C,(Table 6-4, Type B Soil): 0.49
Cs(Table 6-4, Type B Soil): 0.51
Cigo (Table 6-4, Type B Soil): 0.72

CVS-12A

Percentage Imperviousness*: 55.0%
C, (Table 6-4, Type B Soil): 0.49
Cs(Table 6-4, Type B Soil): 0.51
Cigo (Table 6-4, Type B Soil): 0.72

*Note: Impervous percentages were determined using Figures 3-3, 3-4, 3-5 from Volume 3 of the Urban Storm

Drainage Critera Manual.




CVS-13

Percentage Imperviousness*: 55.0%
C,(Table 6-4, Type B Soil): 0.49
Cs(Table 6-4, Type B Soil): 0.51
Cig (Table 6-4, Type B Soil): 0.72

CvVs-14
Percentage Imperviousness: 43.0%
C,(Table 6-4, Type B Soil): 0.38
Cs(Table 6-4, Type B Soil): 0.40
Cigo (Table 6-4, Type B Soil): 0.66

CVS-14A
Imperviousness Impervious Area
Land Use (UDFCD Table 6-3) Total Area (Acres) (Acres)
Pavement/Hardscape 100% 0.00 0.00
Landscape 2% 4,12 0.08
Total Area: 4.12

Percentage Imperviousness: 2.0%
C,(Table 6-4, Type B Soil): 0.02
Cs(Table 6-4, Type B Soil): 0.02
Cigo (Table 6-4, Type B Soil): 0.46

CVS-15
Percentage Imperviousness*: 55.0%
C,(Table 6-4, Type B Soil): 0.49
Cs(Table 6-4, Type B Soil): 0.51
Cigo (Table 6-4, Type B Soil): 0.72

CVS-16
Percentage Imperviousness*: 50.0%
C, (Table 6-4, Type B Soil): 0.45
Cs(Table 6-4, Type B Soil): 0.47
Cigo (Table 6-4, Type B Soil): 0.70

*Note: Impervous percentages were determined using Figures 3-3, 3-4, 3-5 from Volume 3 of the Urban Storm

Drainage Critera Manual.




CVS-17

Percentage Imperviousness*: 51.0%
C,(Table 6-4, Type B Soil): 0.45
Cs(Table 6-4, Type B Soil): 0.47
Cig (Table 6-4, Type B Soil): 0.70
CVS-18
Percentage Imperviousness*: 50.0%
C,(Table 6-4, Type B Soil): 0.45
Cs(Table 6-4, Type B Soil): 0.47
Cigo (Table 6-4, Type B Soil): 0.70
CVS-19
Percentage Imperviousness*: 73.0%
C, (Table 6-4, Type B Soil): 0.65
Cs(Table 6-4, Type B Soil): 0.68
Cigo (Table 6-4, Type B Soil): 0.81
CVS-20
Percentage Imperviousness*: 50.0%
C,(Table 6-4, Type B Soil): 0.45
Cs(Table 6-4, Type B Soil): 0.47
Cigo (Table 6-4, Type B Soil): 0.70
CVvS-21
Percentage Imperviousness*: 50.0%
C,(Table 6-4, Type B Soil): 0.45
Cs(Table 6-4, Type B Soil): 0.47
Cigo (Table 6-4, Type B Soil): 0.70

*Note: Impervous percentages were determined using Figures 3-3, 3-4, 3-5 from Volume 3 of the Urban Storm
Drainage Critera Manual.



Imperviousness Impervious Area
Land Use (UDFCD Table 6-3) Total Area (Acres) (Acres)
Pavement/Hardscape 100% 1.23 1.23
Landscape 2% 2.50 0.05
Total Area: 3.73
Percentage Imperviousness: 34.0%
C,(Table 6-4, Type B Soil): 0.30
Cs(Table 6-4, Type B Soil): 0.32
Cig (Table 6-4, Type B Soil): 0.62
Imperviousness Impervious Area
Land Use (UDFCD Table 6-3) Total Area (Acres) (Acres)
Pavement/Hardscape 100% 0.68 0.68
Landscape 2% 0.70 0.01
Total Area: 1.38
Percentage Imperviousness: 77.0%
C, (Table 6-4, Type B Soil): 0.69
Cs(Table 6-4, Type B Soil): 0.72
Cigo (Table 6-4, Type B Soil): 0.83
Imperviousness Impervious Area
Land Use (UDFCD Table 6-3) Total Area (Acres) (Acres)
Pavement/Hardscape 100% 1.34 1.34
Landscape 2% 5.42 0.11
Total Area: 6.76
Percentage Imperviousness: 21.0%
C,(Table 6-4, Type B Soil): 0.19
Cs(Table 6-4, Type B Soil): 0.20
Cigo (Table 6-4, Type B Soil): 0.56

*Note: Impervous percentages were determined using Figures 3-3, 3-4, 3-5 from Volume 3 of the Urban Storm
Drainage Critera Manual.




Imperviousness Impervious Area
Land Use (UDFCD Table 6-3) Total Area (Acres) (Acres)
Pavement/Hardscape 100% 1.36 1.36
Landscape 2% 0.39 0.01
Total Area: 1.75
Percentage Imperviousness: 78.0%
C,(Table 6-4, Type B Soil): 0.69
Cs(Table 6-4, Type B Soil): 0.73
Cig (Table 6-4, Type B Soil): 0.84
Imperviousness Impervious Area
Land Use (UDFCD Table 6-3) Total Area (Acres) (Acres)
Pavement/Hardscape 100% 3.43 3.43
Landscape 2% 1.12 0.02
Total Area: 4.55
Percentage Imperviousness: 76.0%
C, (Table 6-4, Type B Soil): 0.68
Cs(Table 6-4, Type B Soil): 0.71
Cigo (Table 6-4, Type B Soil): 0.83
Imperviousness Impervious Area
Land Use (UDFCD Table 6-3) Total Area (Acres) (Acres)
Pavement/Hardscape 100% 2.77 2.77
Landscape 2% 1.18 0.02
Total Area: 3.95
Percentage Imperviousness: 71.0%
C,(Table 6-4, Type B Soil): 0.63
Cs(Table 6-4, Type B Soil): 0.66
Cigo (Table 6-4, Type B Soil): 0.80

*Note: Impervous percentages were determined using Figures 3-3, 3-4, 3-5 from Volume 3 of the Urban Storm
Drainage Critera Manual.




PROPOSED DRAINAGE BASINS
STANDARD FORM SF-2
TIME OF CONCENTRATION

PROJECT: Compark Village South, Filing 1 NOTES: JOB NO: CLCPKC3
Ti=[0.395 x (1.1 - C) x L% / (5°%%)
CALCULATED BY: RAK DATE:  June 30, 2016 T,=L/(60xV) (Velocity from UDFCD Fig. RO-1)
REVISED BY: DATE: Te Check = 10 + L/180 (Urbanized Basins Only)
SUB-BASIN DATA INITIAL/OVERLAND TIME (Ti) TRAVEL TIME (Tt) - (GRASS SWALE) | |RAVEL T'ME&(T(_:)U}(TPQFY)EMENT’CURB (urblﬁizce""fbc;;ns) TE”(\‘r:i:) REMARKS
CVS-1 (Inlet 1-3) 0.65 3.85 0 0.0% 0.0 0 0.0% 0.0 0.0 1172 2.0% 2.8 6.9 1172 16.5 6.9
CVS-2 (Inlet 2-3) 0.85 1.42 0 0.0% 0.0 0 0.0% 0.0 0.0 1125 2.0% 2.8 6.6 1125 16.3 6.6
CVS-3 (Inlet 1-4) 0.76 0.94 0 0.0% 0.0 0 0.0% 0.0 0.0 1055 2.0% 2.8 6.2 1055 15.9 6.2
CVS-4 (Inlet 2-4) 0.69 1.17 0 0.0% 0.0 0 0.0% 0.0 0.0 600 1.5% 2.4 4.1 600 13.3 4.1
CVS-4A (Inlet 3-4) 0.70 1.76 100 1.5% 6.3 49 1.5% 0.9 1.0 405 1.5% 2.4 2.8 554 13.1 10.0
CVS-5 (Inlet 5-4) 0.67 2.63 100 4.0% 4.9 130 5.5% 1.6 1.3 380 1.3% 2.3 2.8 610 13.4 9.0
CVS-6 (Inlet 6-4) 0.67 0.58 - - - - - - - - - - - - - 5.0 Minimum
CVS-6A (Inlet 7-4) 0.46 0.78 - - - - - - - - - - - 5.0 Minimum
CVS-7 (Inlet 1-6) 0.84 1.11 0 0.0% 0.0 0 0.0% 0.0 0.0 904 0.6% 1.5 10.2 904 15.0 10.2
CVS-8 (Inlet 2-6) 0.72 1.59 0 0.0% 0.0 0 0.0% 0.0 0.0 897 0.6% 1.5 10.1 897 15.0 10.1
CVS-9 (Inlet 4-5A) 0.72 2.50 60 1.5% 4.6 115 1.5% 0.9 2.2 624 1.1% 2.1 5.0 799 14.4 11.8
CVS-9A (Inlet 3-4) 0.72 0.37 - - - - - - - - - - - - - 5.0 Minimum
CVS-10 (Inlet 5-5A) 0.70 3.47 100 4.0% 4.5 113 4.0% 1.4 1.3 682 1.0% 2.0 5.7 895 15.0 11.6
CVS-11 (Inlet 1-5) 0.84 2.03 0 0.0% 0.0 0 0.0% 0.0 0.0 1046 0.5% 1.4 12.3 1046 15.8 12.3
CVS-12 (Inlet 2-5) 0.72 4.48 100 1.5% 5.9 48 1.5% 0.9 0.9 599 1.0% 2.0 5.0 747 14.2 11.9
CVS-12A (Inlet 3-5) 0.72 2.63 100 1.7% 5.7 51 1.7% 0.9 0.9 467 1.8% 2.7 2.9 618 13.4 9.5
CVS-13 (Inlet 4-5) 0.72 4.89 30 4.7% 2.2 0 0.0% 0.0 0.0 739 1.0% 2.0 6.2 769 14.3 8.4
CVS-14 (Inlet 6-5) 0.66 6.55 100 1.5% 6.9 20 1.5% 0.9 0.4 1229 1.0% 2.0 10.2 1349 17.5 17.5
CVS-14A (Inlet 7-5) 0.46 4.12 100 5.0% 6.8 1258 2.0% 1.0 21.2 0 0.0% 0.0 0.0 1358 17.5 17.5
CVS-15 (Inlet 5-5) 0.72 3.00 100 5.7% 3.8 127 5.7% 1.7 1.3 723 1.4% 2.4 51 950 15.3 10.2
CVS-16 0.70 2.07 100 1.6% 6.2 44 1.6% 0.9 0.8 772 1.0% 2.0 6.4 916 15.1 13.5
CVS-17 0.70 4.10 100 5.3% 4.1 129 5.3% 1.6 1.3 564 1.0% 2.0 4.7 793 14.4 10.2
CVS-18 0.70 3.06 100 15.5% 2.9 115 3.0% 1.2 1.6 990 1.0% 2.0 8.3 1205 16.7 12.8
CVS-19 0.81 1.61 100 3.5% 3.4 200 3.5% 1.3 2.5 0 0.0% 0.0 0.0 300 11.7 6.0
CVS-20 0.70 1.80 100 2.0% 5.8 17 2.0% 1.0 0.3 570 1.0% 2.0 4.8 687 13.8 10.8
CVS-21 0.70 3.88 100 0.0% 22.3 164 3.3% 1.3 2.1 833 1.1% 2.1 6.6 1097 16.1 16.1
BEL-1 (Inlet 2-1) 0.62 3.73 100 1.5% 7.6 466 1.5% 0.9 9.1 462 0.8% 1.8 4.4 508 12.8 12.8
BEL-2 (Inlet 1-1) 0.83 1.38 0 0.0% 0.0 0 0.0% 0.0 0.0 1123 1.5% 2.4 7.6 1123 16.2 7.6
BEL-3 (Inlet 2-2) 0.56 6.76 100 1.5% 8.6 232 1.5% 0.9 4.5 462 0.8% 1.8 4.3 794 14.4 14.4
BEL-4 (Inlet 1-2) 0.84 1.75 0 0.0% 0.0 0 0.0% 0.0 0.0 825 0.8% 1.7 7.9 825 14.6 7.9
BEL-5 0.83 4.55 100 3.1% 3.4 9] 0.0% 0.0 0.0 1602 3.1% 35 7.6 1702 19.5 11.0
BEL-6 0.80 3.95 100 9.8% 2.5 0 0.0% 0.0 0.0 1009 3.0% 3.5 4.9 1109 16.2 7.4

91192016



PROPOSED DRAINAGE BASINS

STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

PROJECT: COMPARK VILLAGE SOUTH, FILINGS 1 & 2 CLCPKC3
CALCULATED BY: RAK DATE: June 30, 2016 Manning’s n-value =0.013 2-YEAR
REVISED BY: DATE
DIRECT RUNOFF INLET STORM SEWER REMARKS
£ £ o 2 @ @ 2
= @ . — - = 5 - k3 2
5 s 5 E 189 | 2|2 g8 g s [ 2 = g |8
@ 2 < e & 2 g g & ) g 5 2 )
e S g | ° & E g | ° g g
X = o = o a
CVS-1 (Inlet 1-3) 1 3.85 6.9 0.28 4.3 | 1.10 4.7 4.7 4.7 0.0 8.9 3.8% | 24
CVS-2 (Inlet 2-3) 2 1.42 6.6 0.69 4.3 | 0.97 4.2 4.2 4.2 0.0 4.2 |10.0% | 24
CVS-3 (Inlet 1-4) 3 0.94 6.2 0.55 4.4 | 0.52 2.3 2.3 2.3 0.0 2.3 1.7% | 18
CVS-4 (Inlet 2-4) 4 1.17 4.1 0.44 5.0 | 0.51 2.5 2.5 2.5 0.0 2.5 0.9% | 18
CVS-4A (Inlet 3-4) 4A 1.76 10.0 0.45 3.8 | 0.78 2.9 2.9 2.9 0.0 2.9 1.0% | 18
CVS-5 (Inlet 5-4) 5 2.63 9.0 0.40 3.9 | 1.05 4.1 4.1 4.1 0.0 4.1 1.0% | 18
CVS-6 (Inlet 6-4) 6 0.58 5.0 0.40 4.7 | 0.23 1.1 1.1 1.1 0.0 9.7 1.7% | 36
CVS-6A (Inlet 7-4) 6A 0.78 5.0 0.02 4.7 | 0.01 0.1 0.1 0.1 0.0 8.6 0.4% | 36
CVS-7 (Inlet 1-6) 7 1.11 10.2 0.69 3.7 | 0.77 2.9 2.9 2.9 0.0 5.8 3.0% | 24
CVS-8 (Inlet 2-6) 8 1.59 10.1 0.49 3.7 | 0.78 2.9 2.9 2.9 0.0 2.9 1.4% | 24
CVS-9 (Inlet 4-5A) 9 2.50 11.8 0.49 3.5 | 1.22 4.3 4.3 4.3 0.0 4.3 1.0% | 18
CVS-9A (Inlet 4-4) 9A 0.37 5.0 0.49 4.7 | 0.18 0.9 0.9 0.9 0.0 0.9 1.0% | 18
CVS-10 (Inlet 5-5A) 10 3.47 11.6 0.45 3.5 | 1.58 5.6 5.6 5.6 0.0 5.6 1.0% | 18
CVS-11 (Inlet 1-5) 11 2.03 12.3 0.69 34 | 141 4.9 4.9 4.9 0.0 4.9 0.8% | 36
CVS-12 (Inlet 2-5) 12 4.48 11.9 0.49 3.5 | 219 7.7 7.7 7.7 0.0 7.7 0.7% | 36
CVS-12A (Inlet 3-5) 12A 2.63 9.5 0.49 3.8 | 1.29 4.9 4.9 4.9 0.0 415 | 1.9% | 36
CVS-13 (Inlet 4-5) 13 4.89 8.4 0.49 4.0 | 2.39 9.6 9.6 9.6 0.0 9.6 1.9% | 18
CVS-14 (Inlet 6-5) 14 6.55 17.5 0.38 2.9 | 251 7.3 7.3 7.3 0.0 116 | 3.2% | 30
CVS-14A (Inlet 7-5) 14A 4.01 17.5 0.02 2.9 | 0.07 0.2 0.2 0.2 0.0 4.3 4.7% | 24
CVS-15 (Inlet 5-5) 15 3.00 10.2 0.49 3.7 | 1.47 515 515 5.5 0.0 5.5 1.9% | 18
CVS-16 16 2.07 13.5 0.45 3.3 | 0.92 3.1 3.1 3.1 0.0 - - -
CVS-17 17 4.10 10.2 0.45 3.7 | 1.86 7.0 7.0 7.0 0.0 - - -
CVS-18 18 3.06 12.8 0.45 3.4 | 1.36 4.6 4.6 4.6 0.0 - - -
CVS-19 19 1.61 6.0 0.65 45 | 1.05 4.7 4.7 4.7 0.0 - - -
CVS-20 20 1.80 10.8 0.45 3.6 | 0.80 2.9 2.9 2.9 0.0 - - -
CVS-21 21 3.88 16.1 0.45 3.1 | 1.73 5X3 5.3 5.3 0.0 - - -
BEL-1 (Inlet 2-1) Bl 3.73 12.8 0.30 3.4 | 1.13 3.8 3.8 3.8 0.0 5.9 3.3% | 36
BEL-2 (Inlet 1-1) B2 1.38 7.6 0.69 4.2 | 0.95 3.9 3.9 3.9 0.0 8.4 0.9% | 36
BEL-3 (Inlet 2-2) B3 6.76 14.4 0.19 3.2 | 1.26 4.1 4.1 4.1 0.0 6.6 3.2% | 36
BEL-4 (Inlet 1-2) B4 1.75 7.9 0.69 4,1 | 1.21 5.0 5.0 5.0 0.0 116 | 2.9% | 36
BEL-5 B5 4.55 11.0 0.68 3.6 | 3.08 11.1 11.1 - - - - -
BEL-6 B6 3.95 7.4 0.63 4.2 | 2.50 10.5 10.5 - - - - -

Rational Method Drainage Calculations Form SF-6-29-16.xIsx, 9/19/2016




PROPOSED DRAINAGE BASINS
STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

PROJECT: COMPARK VILLAGE SOUTH, FILINGS 1 & 2 CLCPKC3
CALCULATED BY: RAK DATE: June 30, 2016 Manning's n-value =0.013 5-YEAR
REVISED BY: DATE:
DIRECT RUNOFF INLET STORM SEWER REMARKS
e = o g w @ 7
- < G o —_ < 3]
2 s| g | €8 |z |2 28 s gl g 2] ¢ |%
7 5 8 s | @ g | < 5 5 - - -
a 4 < = 5 2 5 g x <] 3 5 3 n
[a] c I O = = 2 m 4 g
E = a é £ a &
CVS-1 (Inlet 1-3) 1 ]38 6.9 0.33 4.3 | 1.27 5.5 515 5.5 0.0 | 100 | 3.8% | 24
CVS-2 (Inlet 2-3) 2 | 142 ] 6.6 0.72 4.3 | 1.03 4.5 4.5 4.5 0.0 45 [10.0%| 24
CVS-3 (Inlet 1-4) 3 1094 | 6.2 0.58 4.4 | 0.54 2.4 2.4 2.4 0.0 24 | 1.7% | 18
CVS-4 (Inlet 2-4) 4 [ 117 | 41 0.46 5.0 | 0.53 2.6 2.6 2.6 0.0 26 | 0.9% | 18
CVS-4A (Inlet 3-4) 4A | 1.76 | 10.0 0.47 3.8 | 0.82 3.1 3.1 3.1 0.0 3.1 | 1.0% | 18
CVS-5 (Inlet 5-4) 5 | 263 | 9.0 0.42 3.9 | 1.10 4.3 4.3 4.3 0.0 43 | 1.0% | 18
CVS-6 (Inlet 6-4) 6 | 058 | 5.0 0.42 4.7 |1 0.24 1.1 1.1 1.1 0.0 9.7 | 1.7% | 36
CVS-6A (Inlet 7-4) 6A | 0.78 | 5.0 0.02 4.7 |0.01 0.1 0.1 0.1 0.0 8.6 | 0.4% | 36
CVS-7 (Inlet 1-6) 7 | 1.11 | 10.2 0.73 3.7 |0.81 3.0 3.0 3.0 0.0 6.0 | 3.0% | 24
CVS-8 (Inlet 2-6) 8 | 159 | 10.1 0.51 3.7 |0.81 3.0 3.0 3.0 0.0 30 | 14% | 24
CVS-9 (Inlet 4-5A) 9 | 250 | 11.8 0.51 3.5 | 1.28 4.5 4.5 4.5 0.0 45 | 1.0% | 18
CVS-9A (Inlet 4-4) 9A | 0.37 | 5.0 0.51 4.7 10.19 0.9 0.9 0.9 0.0 09 |1.0% | 18
CVS-10 (Inlet 5-5A) 10 | 347 | 116 0.47 3.5 | 1.65 5.8 5.8 5.8 0.0 58 | 1.0% | 18
CVS-11 (Inlet 1-5) 11 | 2.03 | 12.3 0.73 3.4 | 1.47 5.1 5.1 5.1 0.0 5.1 | 0.8% | 36
CVS-12 (Inlet 2-5) 12 | 448 | 11.9 0.51 3.5 | 2.29 8.0 8.0 8.0 0.0 8.0 |0.7% | 36
CVS-12A (Inlet 3-5) | 12A] 2.63 | 9.5 0.51 3.8 | 1.35 5.2 5.2 5.2 00 | 432 | 1.9% | 36
CVS-13 (Inlet 4-5) 13 ]1 489 | 8.4 0.51 4.0 | 2.50 10.0 10.0 100 | 0.0 | 10.0 | 1.9% | 18
CVS-14 (Inlet 6-5) 14 | 6.55 | 175 0.40 29 | 262 7.7 7.7 7.7 0.0 | 12.0 | 3.2% | 30
CVS-14A (Inlet 7-5) | 14A| 401 | 175 0.02 2.9 | 0.07 0.2 0.2 0.2 0.0 43 | 4.7% | 24
CVS-15 (Inlet 5-5) 15 | 3.00 | 10.2 0.51 3.7 | 153 5.7 5.7 5.7 0.0 57 |19% | 18
CVS-16 16 | 2.07 | 135 0.47 3.3 | 0.96 3.2 3.2 - - - - -
CVS-17 17 | 410 | 10.2 0.47 3.7 194 7.3 7.3 - - - - -
CVS-18 18 | 3.06 | 12.8 0.47 3.4 | 142 4.8 4.8 - - - - -
CVS-19 19 | 161 | 6.0 0.68 4.5 | 1.09 4.9 4.9 - - - - -
CVS-20 20 | 1.80 | 10.8 0.47 3.6 | 0.84 3.1 3.1 - - - - -
CVS-21 21 | 3.88 | 16.1 0.47 3.1 1180 5.5 5.5 - - - - -
BEL-1 (Inlet 2-1) Bl | 3.73 | 12.8 0.32 34 | 118 4.0 4.0 4.0 0.0 6.1 | 3.3% | 36
BEL-2 (Inlet 1-1) B2 | 1.38| 7.6 0.72 4.2 10.99 4.1 4.1 4.1 0.0 8.8 | 0.9% | 36
BEL-3 (Inlet 2-2) B3 | 6.76 | 14.4 0.20 3.2 | 132 4.2 4.2 4.2 0.0 6.9 |3.2% | 36
BEL-4 (Inlet 1-2) B4 | 1.75 7.9 0.73 4.1 | 1.27 5.2 5.2 5.2 0.0 12.1 | 2.9% | 36
BEL-5 B5 | 455 | 11.0 0.71 3.6 | 3.22 11.6 11.6 - - - - -
BEL-6 B6 | 3.95| 7.4 0.66 4.2 | 2.61 10.9 10.9 - - - - -

Rational 5 Year.xlsx, 9/19/2016



PROPOSED DRAINAGE BASINS
STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

PROJECT: COMPARK VILLAGE SOUTH, FILINGS 1 & 2 CLCPKC3
CALCULATED BY: RAK DATE: June 30, 2016 Manning's n-value =0.013 100-YEAR
REVISED BY: DATE:
DIRECT RUNOFF INLET STORM SEWER REMARKS
g = £5 @ @ g
o sl .| = | 2 E |3 < O IR B B -
= T 8 c 5 = 5 2. S o B S g s =
D = © £ S © = < z 8 S 4 a 3 [ [ [
g 2| ¢ S 2 2 | = o €8 g g < s | &
s El<| "% |§]|% 1 - - O A B I
n::: = [a) = = [s] ng_-
CVS-1 (Inlet 1-3) 1] 385 6.9 0.65 8.0 | 251 20.2 20.2 135 | 6.7 | 225 | 3.8% | 24 |Bypass flow goes to CVS-3.
CVS-2 (Inlet 2-3) 2 1.42 6.6 0.85 81 | 121 9.9 9.9 9.0 1.0 9.0 |10.0%/| 24 |Bypass flow goes to CVS-4.
CVS-3 (Inlet 1-4) 3 0.94 6.2 0.76 8.3 | 0.71 5.9 12.6 7.7 4.9 7.7 1.7% | 18 [Takes bypass flow from CVS-1. Bypass goes to CVS-7.
CVS-4 (Inlet 2-4) 4 | 1.17 4.1 0.69 9.3 | 0.81 7.5 8.5 8.0 0.5 8.0 | 0.9% | 18 |Takes bypass flow from CVS-2. Bypass goes to CVS-8.
CVS-4A (Inlet 3-4) 4A | 1.76 | 10.0 0.70 7.0 | 1.23 8.6 11.0 11.0 | 0.0 | 11.0 | 1.0% | 18 |[Takes bypass flow from CVS-5.
CVS-5 (Inlet 5-4) 5 2.63 9.0 0.67 7.3 | 1.77 13.0 13.0 106 | 24 10.6 | 1.0% | 18 |Bypass flow goes to CVS-4A.
CVS-6 (Inlet 6-4) 6 | 0.58 5.0 0.67 8.8 | 0.39 BI5 BI5 35 0.0 | 545 | 1.7% | 36
CVS-6A (Inlet 7-4) 6A | 0.78 5.0 0.46 8.8 | 0.36 3.2 3.2 3.2 0.0 | 51.0 | 0.4% | 36
CVS-7 (Inlet 1-6) 7 | 111 | 10.2 0.84 7.0 | 0.93 6.5 11.4 7.3 4.1 15.4 | 3.0% | 24 [Takes bypass flow from CVS-3. Bypass goes to CVS-11.
CVS-8 (Inlet 2-6) 8 | 1.59 | 10.1 0.72 7.0 | 1.15 8.1 8.6 8.1 0.5 8.1 | 1.4% | 24 |Takes bypass flow from CVS-4. Bypass goes to CVS-12.
CVS-9 (Inlet 4-5A) 9 250 | 11.8 0.72 6.6 | 1.81 11.9 11.9 101 | 1.8 10.1 | 1.0% | 18 |Bypass flow goes to CVS-12.
CVS-9A (Inlet 4-4) 9A | 0.37 5.0 0.72 8.8 | 0.27 2.4 2.4 2.4 0.0 24 | 1.0% | 18
CVS-10 (Inlet 5-5A) 10 | 3.47 | 11.6 0.70 6.6 | 2.44 16.2 16.2 120 | 4.2 12.0 | 1.0% | 18 |Bypass flow goes to CVS-13.
CVS-11 (Inlet 1-5) 11 | 2.03 | 123 0.84 6.5 | 1.70 11.0 15.1 151 | 0.0 15.1 | 0.8% | 36 [Takes bypass flow from CVS-7.

CVS-12 (Inlet 2-5) 12 | 448 | 119 0.72 6.6 | 3.24 21.3 23.6 236 | 0.0 | 23.6 | 0.7% | 36 [Takes bypass flow from CVS-8 and CVS-9.
CVS-12A (Inlet 3-5) | 12A| 2.63 9.5 0.72 7.2 | 1.90 13.6 13.6 13.6 | 0.0 |140.4| 1.9% | 36 | Takes bypass flow from CVS-13 and CVS-15.
CVS-13 (Inlet 4-5) 131489 | 84 0.72 7.5 | 354 26.6 37.2 37.2 | 00 | 37.2 | 1.9% | 18 [Takes bypass flow from CVS-10 and CVS 14.

CVS-14 (Inlet 6-5) 14 | 655 | 175 0.66 55 | 4.35 23.8 23.8 11.1 | 12.7 | 45.9 | 3.2% | 30 |Bypass flow goes to CVS-13 and CVS-15
CVS-14A (Inlet 7-5) | 14A| 4.01 | 17.5 0.46 55 | 1.86 10.2 10.2 102 | 0.0 | 348 | 4.7% | 24
CVS-15 (Inlet 5-5) 15 ]| 3.00 | 10.2 0.72 7.0 | 217 15.2 21.6 216 | 0.0 | 21.6 | 1.9% | 18 |Takes bypass from CVS-14.
CVS-16 16 | 2.07 | 135 0.70 6.2 | 145 9.0 - - - - - -
CVs-17 17 | 410 | 10.2 0.70 7.0 | 2.89 20.2 - - - - - -
CVS-18 18 | 3.06 | 12.8 0.70 6.4 | 2.14 13.6 - - - - - -
CVS-19 19 | 1.61 6.0 0.81 84 | 131 11.0 - - - - - -
CVS-20 20 | 1.80 | 10.8 0.70 6.8 | 1.26 8.6 - - - - - -
CVSs-21 21 | 3.88 | 16.1 0.70 57 | 271 585, - - - - - -
BEL-1 (Inlet 2-1) B1 | 373 | 128 0.62 6.3 | 231 14.7 14.7 8.3 6.4 | 63.6 | 3.3% | 36 |Bypass flowgoes to BEL-3.
BEL-2 (Inlet 1-1) B2 | 1.38 7.6 0.83 7.8 | 1.15 8.9 8.9 6.5 2.4 | 69.5 | 0.9% | 36 |Bypass flow goes to BEL-4.
BEL-3 (Inlet 2-2) B3 | 6.76 | 144 0.56 6.0 | 3.76 22.6 29.0 29.0 | 0.0 | 95.6 | 3.2% | 36 [Takes bypass from BEL-1.
BEL-4 (Inlet 1-2) B4 | 1.75 7.9 0.84 7.7 | 1.46 11.2 13.6 13.6 | 0.0 |110.8| 2.9% | 36 |Takes bypass from BEL-2.
BEL-5 B5 | 455 | 11.0 0.83 6.8 | 3.76 25.5 - - - - - -
BEL-6 B6 | 3.95 7.4 0.80 7.9 | 317 24.9 - - - - - -

Rational 5 Year.xlsx, 9/19/2016
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Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE
[SECTIONS BELOW.
<---

Project: COMPARK SOUTH
Inlet ID: INLET 3-4
OVERLAND SIDE OVERLAND
FLOW STREET FLOW
= = Show Details
GUTTER FLOW GUTTER PLUS CARRYOVER FLOW
\— ROADWAY CENTERLINE
Design Flow: ONLY if already determined through other methods: Minor Storm  Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown = 2.9 | 8.6 |cfs
* If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the blue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
Site Type: ———————— Flows Developed For: NRCS Soil Type = A,B,C,orD
Q site is Urban Q Sstreet Inlets Slope (ftff) Length (ft)
QO site is Non-Urban Q Area Inlets in a Median Overland Flow =| |
Channel Flow =| | |
Raintall Information: IMensity T (NN = C,* P17 (C, + T5) " Cg Minor Storm Major Storm
Design Storm Return Period, T, =| years
Return Period One-Hour Precipitation, P; =| inches
Ci=
C,=|
Cs=|
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Qp, = 0.0 2.4 cfs
Total Design Peak Flow, Q =| 2.9 | 11.0  |cfs

Inlet 3-4.xism, Q-Peak

7/1/2016, 2:05 PM



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

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

Project: COMPARK SOUTH
Inlet ID: INLET 3-4
’r TMDK TCRO'WN ’i’

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Sgack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Ngack = 0.020
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Terown = 17.0 ft
Gutter Width W= 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So= 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET = 0.012
Minor Storm  Major Storm
Max. Allowable Spread for Minor & Major Storm Twax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dyax = 6.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check = yes
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qualiow :| SUMP SUMP cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

Inlet 3-4.xIsm, Q-Allow

7/1/2016, 2:05 PM



l INLET IN A SUMP OR SAG LOCATION |

Project = COMPARK SOUTH
Inlet ID = INLET 3-4

Design Information (Input; MINOR MAJOR
IType of Inlet Inlet Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression ‘a’ from 'Q-Allow’) Qocal = 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No =| 2
\Water Depth at Flowline (outside of local depression) Ponding Depth = 5.6 12.0 inches
Grate Information MINOR MAJOR [ Override Depths
Length of a Unit Grate L, (G) = N/A feet
\Width of a Unit Grate W, = N/A feet
|Area Opening Ratio for a Grate (typical values 0.15-0.90) Avratio =| N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) G (@)= N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw (6)= N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) G (G)= N/A
[Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L (©)= 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) Wp = 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) G (€)= 0.10 0.10
(Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw(©)= 3.60
(Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co(O) = 0.67

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Qa= 8.7 255 cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK) Q PEAK REQURED = 2.9 11.0 cfs

Inlet 3-4.xism, Inlet In Sump 7/1/2016, 2:05 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE
[SECTIONS BELOW.
<---

Project: COMPARK SOUTH
Inlet ID: INLET 4-4
OVERLAND SIDE OVERLAND
FLOW STREET FLOW
= = Show Details
GUTTER FLOW GUTTER PLUS CARRYOVER FLOW
\— ROADWAY CENTERLINE
Design Flow: ONLY if already determined through other methods: Minor Storm  Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown = 0.9 | 2.4 |cfs
* If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the blue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
Site Type: ———————— Flows Developed For: NRCS Soil Type = A,B,C,orD
Q site is Urban Q Sstreet Inlets Slope (ftff) Length (ft)
QO site is Non-Urban Q Area Inlets in a Median Overland Flow =| |
Channel Flow =| | |
Raintall Information: IMensity T (NN = C,* P17 (C, + T5) " Cg Minor Storm Major Storm
Design Storm Return Period, T, =| years
Return Period One-Hour Precipitation, P; =| inches
Ci=
C,=|
Cs=|
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Qp, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 0.9 | 2.4 |cts

Inlet 4-4.xism, Q-Peak

7/1/2016, 2:08 PM



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

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

Project: COMPARK SOUTH
Inlet ID: INLET 4-4
’r T TC ,||/

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Sgack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Ngack = 0.020
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Terown = 17.0 ft
Gutter Width W= 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So= 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET = 0.012
Minor Storm  Major Storm
Max. Allowable Spread for Minor & Major Storm Twax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dyax = 6.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check = yes
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qualiow :| SUMP SUMP cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

Inlet 4-4.xIsm, Q-Allow

7/1/2016, 2:08 PM



l INLET IN A SUMP OR SAG LOCATION |

Project = COMPARK SOUTH
Inlet ID = INLET 4-4

Design Information (Input; MINOR MAJOR
IType of Inlet Inlet Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression ‘a’ from 'Q-Allow’) Qocal = 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No =| 1
\Water Depth at Flowline (outside of local depression) Ponding Depth = 3.4 5.6 inches
Grate Information MINOR MAJOR O 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) Avratio =| N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) G (@)= N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw (6)= N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) G (G)= N/A
[Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L (©)= 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) Wp = 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) G (€)= 0.10 0.10
(Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw(©)= 3.60
(Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co(O) = 0.67

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Qa= 1.1 4.6 cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK) Q PEAK REQURED = 0.9 2.4 cfs

Inlet 4-4.xism, Inlet In Sump 7/1/2016, 2:08 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE
[SECTIONS BELOW.
<---

Project: COMPARK SOUTH
Inlet ID: INLET 5-4
OVERLAND SIDE OVERLAND
FLOW STREET FLOW
= = Show Details
GUTTER FLOW GUTTER PLUS CARRYOVER FLOW
\— ROADWAY CENTERLINE
Design Flow: ONLY if already determined through other methods: Minor Storm  Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown = 4.1 | 13.0 |cfs
* If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the blue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
Site Type: ———————— Flows Developed For: NRCS Soil Type = A B, C,orD
Q site is Urban Q street Inlets Slope (ftff) Length (ft)
QO site is Non-Urban Q Area Inlets in a Median Overland Flow =| |
Channel Flow =| | |
Raintall Information: IMensity T (NN = C,* P17 (C, + T5) " Cg Minor Storm Major Storm
Design Storm Return Period, T, =| years
Return Period One-Hour Precipitation, P; =| inches
Cy =]
C,=|
C;=|
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Qp, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 4.1 | 13.0  |cfs

Inlet 5-4.xIsm, Q-Peak

7/1/2016, 2:12 PM



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

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

Project: COMPARK SOUTH
Inlet ID: INLET 5-4
’r T TC ,||/

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Sgack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Ngack = 0.020
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Terown = 17.0 ft
Gutter Width W= 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So= 0.015 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET = 0.013
Minor Storm  Major Storm
Max. Allowable Spread for Minor & Major Storm Twax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dyax = 6.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check = yes
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qualiow :| 16.4 1375 cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

Inlet 5-4.xIsm, Q-Allow

7/1/2016, 2:12 PM



l INLET ON A CONTINUOUS GRADE

Project: COMPARK SOUTH

Inlet ID: INLET 5-4

Design Information (Input;

MINOR

MAJOR

IType of Inlet Type =, CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression ‘a’ from 'Q-Allow’) AocaL = 3.0 inches
[Total Number of Units in the Inlet (Grate or Curb Opening) No =| 3

Length of a Single Unit Inlet (Grate or Curb Opening) Lo= 5.00 ft
\Width of a Unit Grate (cannot be greater than W from Q-Allow) W, = N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) CG = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Ci-C =| 0.10 0.10

Street Hydraulics: OK - O < maximum allow able from sheet 'O-Allow’ MINOR MAJOR

[Total Inlet Interception Capacity = 4.10 10.59 cfs
[Total Inlet Carry-Over Flow (flow bypassing inlet) Qb =] 0.0 2.4 cfs
Capture Percentage = Q./Q, = C% =] 100 81 %

Inlet 5-4.xlsm, Inlet On Grade

7/1/2016, 2:12 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE
[SECTIONS BELOW.
<---

Project: COMPARK SOUTH
Inlet ID: INLET 6-4
OVERLAND SIDE OVERLAND
FLOW STREET FLOW
= = Show Details
GUTTER FLOW GUTTER PLUS CARRYOVER FLOW
\— ROADWAY CENTERLINE
Design Flow: ONLY if already determined through other methods: Minor Storm  Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown = 1.1 | 35 |cfs
* If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the blue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
Site Type: ———————— Flows Developed For: NRCS Soil Type = A,B,C,orD
Q site is Urban Q Sstreet Inlets Slope (ftff) Length (ft)
QO site is Non-Urban Q Area Inlets in a Median Overland Flow =| |
Channel Flow =| | |
Raintall Information: IMensity T (NN = C,* P17 (C, + T5) " Cg Minor Storm Major Storm
Design Storm Return Period, T, =| years
Return Period One-Hour Precipitation, P; =| inches
Ci=
C,=|
Cs=|
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Qp, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 1.1 | 3.5 |cts

Inlet 6-4.xIsm, Q-Peak

7/1/2016, 2:15 PM



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

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

Project: COMPARK SOUTH
Inlet ID: INLET 6-4
’r TMDK TCRO'WN ’i’

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Sgack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Ngack = 0.020
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Terown = 17.0 ft
Gutter Width W= 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So= 0.006 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET = 0.013
Minor Storm  Major Storm
Max. Allowable Spread for Minor & Major Storm Twax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dyax = 6.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check = yes
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qualiow :| 10.4 86.9 cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

Inlet 6-4.xIsm, Q-Allow

7/1/2016, 2:15 PM



l INLET ON A CONTINUOUS GRADE

Project: COMPARK SOUTH

Inlet ID: INLET 6-4

Design Information (Input;

MINOR

MAJOR

IType of Inlet Type =, CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression ‘a’ from 'Q-Allow’) AocaL = 3.0 inches
[Total Number of Units in the Inlet (Grate or Curb Opening) No =| 2

Length of a Single Unit Inlet (Grate or Curb Opening) Lo= 5.00 ft
\Width of a Unit Grate (cannot be greater than W from Q-Allow) W, = N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) CG = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Ci-C =| 0.10 0.10

Street Hydraulics: OK - O < maximum allow able from sheet 'O-Allow’ MINOR MAJOR

[Total Inlet Interception Capacity = 1.10 3.47 cfs
[Total Inlet Carry-Over Flow (flow bypassing inlet) Qb =] 0.0 0.0 cfs
Capture Percentage = Q./Q, = C% =] 100 99 %

Inlet 6-4.xlsm, Inlet On Grade

7/1/2016, 2:15 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE
[SECTIONS BELOW.
<---

Project: COMPARK SOUTH
Inlet ID: INLET 3-5
OVERLAND SIDE OVERLAND
FLOW STREET FLOW
= = Show Details
GUTTER FLOW GUTTER PLUS CARRYOVER FLOW
\— ROADWAY CENTERLINE
Design Flow: ONLY if already determined through other methods: Minor Storm  Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown = 4.9 | 13.6 |cfs
* If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the blue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
Site Type: ———————— Flows Developed For: NRCS Soil Type = A B, C,orD
Q site is Urban Q street Inlets Slope (ftff) Length (ft)
QO site is Non-Urban Q Area Inlets in a Median Overland Flow =| |
Channel Flow =| | |
Raintall Information: IMensity T (NN = C,* P17 (C, + T5) " Cg Minor Storm Major Storm
Design Storm Return Period, T, =| years
Return Period One-Hour Precipitation, P; =| inches
Cy =]
C,=|
C;=|
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Qp, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 4.9 | 13.6  |cfs

Inlet 3-5.xIsm, Q-Peak

7/1/2016, 2:07 PM



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

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

Project: COMPARK SOUTH
Inlet ID: INLET 3-5
’r TMDK TCRO'WN ’i’

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Sgack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Ngack = 0.020
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Terown = 17.0 ft
Gutter Width W= 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So= 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET = 0.013
Minor Storm  Major Storm
Max. Allowable Spread for Minor & Major Storm Twax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dyax = 6.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O | check = yes
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qualiow :| SUMP SUMP cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

Inlet 3-5.xIsm, Q-Allow

7/1/2016, 2:07 PM



l INLET IN A SUMP OR SAG LOCATION |

Project = COMPARK SOUTH
Inlet ID = INLET 3-5

Design Information (Input; MINOR MAJOR
IType of Inlet Inlet Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression ‘a’ from 'Q-Allow’) Qocal = 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No =| 2
\Water Depth at Flowline (outside of local depression) Ponding Depth = 5.6 12.0 inches
Grate Information MINOR MAJOR [ Override Depths
Length of a Unit Grate L, (G) = N/A feet
\Width of a Unit Grate W, = N/A feet
|Area Opening Ratio for a Grate (typical values 0.15-0.90) Avratio =| N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) G (@)= N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw (6)= N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) G (G)= N/A
[Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L (©)= 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) Wp = 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) G (€)= 0.10 0.10
(Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw(©)= 3.60
(Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co(O) = 0.67

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Qa= 8.7 255 cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK) Q PEAK REQURED = 4.9 13.6 cfs

Inlet 3-5.xism, Inlet In Sump 7/1/2016, 2:07 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE
[SECTIONS BELOW.
<---

Project: COMPARK SOUTH
Inlet ID: INLET 4-5
OVERLAND SIDE OVERLAND
FLOW STREET FLOW
= = Show Details
GUTTER FLOW GUTTER PLUS CARRYOVER FLOW
\— ROADWAY CENTERLINE
Design Flow: ONLY if already determined through other methods: Minor Storm  Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown = 9.6 | 26.6 |cfs
* If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the blue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
Site Type: ———————— Flows Developed For: NRCS Soil Type = A B, C,orD
Q site is Urban Q Sstreet Inlets Slope (ftff) Length (ft)
QO site is Non-Urban Q Area Inlets in a Median Overland Flow =| |
Channel Flow =| | |
Raintall Information: IMensity T (NN = C,* P17 (C, + T5) " Cg Minor Storm Major Storm
Design Storm Return Period, T, =| years
Return Period One-Hour Precipitation, P; =| inches
Cy =]
C,=|
Cs=|
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Qp, = 0.0 10.6 cfs
Total Design Peak Flow, Q =| 9.6 | 372 |cfs

Inlet 4-5.xIsm, Q-Peak

7/1/2016, 2:09 PM



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

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

Project: COMPARK SOUTH
Inlet ID: INLET 4-5
’r T TC ,||/

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Sgack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Ngack = 0.020
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Terown = 17.0 ft
Gutter Width W= 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So= 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET = 0.013
Minor Storm  Major Storm
Max. Allowable Spread for Minor & Major Storm Twax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dyax = 6.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check = yes
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qualiow :| SUMP SUMP cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

Inlet 4-5.xIsm, Q-Allow

7/1/2016, 2:09 PM



l INLET IN A SUMP OR SAG LOCATION |

Project = COMPARK SOUTH
Inlet ID = INLET 4-5

Design Information (Input; MINOR MAJOR
IType of Inlet Inlet Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression ‘a’ from 'Q-Allow’) Qocal = 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No =| 3
\Water Depth at Flowline (outside of local depression) Ponding Depth = 5.6 12.0 inches
Grate Information MINOR MAJOR [ Override Depths
Length of a Unit Grate L, (G) = N/A feet
\Width of a Unit Grate W, = N/A feet
|Area Opening Ratio for a Grate (typical values 0.15-0.90) Avratio =| N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) G (@)= N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw (6)= N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) G (G)= N/A
[Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L (©)= 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) Wp = 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) G (€)= 0.10 0.10
(Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw(©)= 3.60
(Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co(O) = 0.67

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Qa= 11.2 39.1 cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK) Q PEAK REQURED = 9.6 37.2 cfs

Inlet 4-5.xism, Inlet In Sump 7/1/2016, 2:09 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE
[SECTIONS BELOW.
<---

Project: COMPARK SOUTH
Inlet ID: INLET 5-5
OVERLAND SIDE OVERLAND
FLOW STREET FLOW
= = Show Details
GUTTER FLOW GUTTER PLUS CARRYOVER FLOW
\— ROADWAY CENTERLINE
Design Flow: ONLY if already determined through other methods: Minor Storm  Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown = 55 | 15.2 |cfs
* If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the blue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
Site Type: ———————— Flows Developed For: NRCS Soil Type = A B, C,orD
Q site is Urban Q street Inlets Slope (ftff) Length (ft)
QO site is Non-Urban Q Area Inlets in a Median Overland Flow =| |
Channel Flow =| | |
Raintall Information: IMensity T (NN = C,* P17 (C, + T5) " Cg Minor Storm Major Storm
Design Storm Return Period, T, =| years
Return Period One-Hour Precipitation, P; =| inches
Cy =]
C,=|
C;=|
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Qp, = 0.0 6.4 cfs
Total Design Peak Flow, Q =| 5.5 | 216  |cfs

Inlet 5-5.xIsm, Q-Peak

7/1/2016, 2:13 PM



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

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

Project: COMPARK SOUTH
Inlet ID: INLET 5-5
’r T TC ,||/

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Sgack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Ngack = 0.020
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Terown = 17.0 ft
Gutter Width W= 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So= 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET = 0.013
Minor Storm  Major Storm
Max. Allowable Spread for Minor & Major Storm Twax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dyax = 6.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check = yes
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qualiow :| SUMP SUMP cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

Inlet 5-5.xIsm, Q-Allow

7/1/2016, 2:13 PM



l INLET IN A SUMP OR SAG LOCATION |

Project = COMPARK SOUTH
Inlet ID = INLET 5-5

Design Information (Input; MINOR MAJOR
IType of Inlet Inlet Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression ‘a’ from 'Q-Allow’) Qocal = 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No =| 2
\Water Depth at Flowline (outside of local depression) Ponding Depth = 5.6 12.0 inches
Grate Information MINOR MAJOR [ Override Depths
Length of a Unit Grate L, (G) = N/A feet
\Width of a Unit Grate W, = N/A feet
|Area Opening Ratio for a Grate (typical values 0.15-0.90) Avratio =| N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) G (@)= N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw (6)= N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) G (G)= N/A
[Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L (©)= 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) Wp = 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) G (€)= 0.10 0.10
(Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw(©)= 3.60
(Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co(O) = 0.67

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Qa= 8.7 255 cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK) Q PEAK REQURED = 5.5 21.6 cfs

Inlet 5-5.xism, Inlet In Sump 7/1/2016, 2:13 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE
[SECTIONS BELOW.
<---

Project: COMPARK SOUTH
Inlet ID: INLET 4-5A
OVERLAND SIDE OVERLAND
FLOW STREET FLOW
= = Show Details
GUTTER FLOW GUTTER PLUS CARRYOVER FLOW
\— ROADWAY CENTERLINE
Design Flow: ONLY if already determined through other methods: Minor Storm  Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown = 4.3 | 11.9 |cfs
* If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the blue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
Site Type: ———————— Flows Developed For: NRCS Soil Type = A,B,C,orD
Q site is Urban Q Sstreet Inlets Slope (ftff) Length (ft)
QO site is Non-Urban Q Area Inlets in a Median Overland Flow =| |
Channel Flow =| | |
Raintall Information: IMensity T (NN = C,* P17 (C, + T5) " Cg Minor Storm Major Storm
Design Storm Return Period, T, =| years
Return Period One-Hour Precipitation, P; =| inches
Ci=
C,=|
Cs=|
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Qp, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 4.3 | 11.9  |cfs

Inlet 4-5A.xIsm, Q-Peak

7/1/2016, 2:10 PM



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

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

Project: COMPARK SOUTH
Inlet ID: INLET 4-5A
’r TMDK TCRO'WN ’i’

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Sgack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Ngack = 0.020
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Terown = 17.0 ft
Gutter Width W= 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So= 0.015 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET = 0.013
Minor Storm  Major Storm
Max. Allowable Spread for Minor & Major Storm Twax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dyax = 6.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check = yes
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qualiow :| 16.4 1375 cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

Inlet 4-5A.xIsm, Q-Allow

7/1/2016, 2:10 PM



| INLET ON A CONTINUOUS GRADE

Project: COMPARK SOUTH

Inlet ID:

INLET 4-5A

Design Information (Input)
Type of Inlet

MINOR

MAJOR

Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression ‘a’ from 'Q-Allow’) alocaL = 3.0 inches
[Total Number of Units in the Inlet (Grate or Curb Opening) No = 3
Length of a Single Unit Inlet (Grate or Curb Opening) L= 5.00 ft
\Width of a Unit Grate (cannot be greater than W from Q-Allow) 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) CC = 0.10 0.10
Street Hydraulics: OK - Q < maximum allowable from sheet 'Q-Allow" MINOR MAJOR
Total Inlet Interception Capacity = 4.30 10.05 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Q= 0.0 1.8 cfs
Capture Percentage = Q,/Q, = C% = 100 84 %

Inlet 4-5A.xIsm, Inlet On Grade

9/19/2016, 4:54 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE
[SECTIONS BELOW.
<---

Project: COMPARK SOUTH
Inlet ID: INLET 5-5A
OVERLAND SIDE OVERLAND
FLOW STREET FLOW
= = Show Details
GUTTER FLOW GUTTER PLUS CARRYOVER FLOW
\— ROADWAY CENTERLINE
Design Flow: ONLY if already determined through other methods: Minor Storm  Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown = 5.6 | 16.2 |cfs
* If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the blue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
Site Type: ———————— Flows Developed For: NRCS Soil Type = A,B,C,orD
Q site is Urban Q Sstreet Inlets Slope (ftff) Length (ft)
QO site is Non-Urban Q Area Inlets in a Median Overland Flow =| |
Channel Flow =| | |
Raintall Information: IMensity T (NN = C,* P17 (C, + T5) " Cg Minor Storm Major Storm
Design Storm Return Period, T, =| years
Return Period One-Hour Precipitation, P; =| inches
Ci=
C,=|
Cs=|
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Qp, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 5.6 | 16.2  |cfs

Inlet 5-5A.xIsm, Q-Peak

7/1/2016, 2:14 PM



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

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

Project: COMPARK SOUTH
Inlet ID: INLET 5-5A
’r TMDK TCRO'WN ’i’

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Sgack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Ngack = 0.020
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Terown = 17.0 ft
Gutter Width W= 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So= 0.015 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET = 0.013
Minor Storm  Major Storm
Max. Allowable Spread for Minor & Major Storm Twax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dyax = 6.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check = yes
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qualiow :| 16.4 1375 cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

Inlet 5-5A.xIsm, Q-Allow

7/1/2016, 2:14 PM



l INLET ON A CONTINUOUS GRADE

Project: COMPARK SOUTH

Inlet ID: INLET 5-5A

Design Information (Input;

MINOR

MAJOR

IType of Inlet Type =, CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression ‘a’ from 'Q-Allow’) AocaL = 3.0 inches
[Total Number of Units in the Inlet (Grate or Curb Opening) No =| 3

Length of a Single Unit Inlet (Grate or Curb Opening) Lo= 5.00 ft
\Width of a Unit Grate (cannot be greater than W from Q-Allow) W, = N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) CG = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Ci-C =| 0.10 0.10

Street Hydraulics: OK - O < maximum allow able from sheet 'O-Allow’ MINOR MAJOR

[Total Inlet Interception Capacity = 5.60 11.98 cfs
[Total Inlet Carry-Over Flow (flow bypassing inlet) Qb =] 0.0 4.2 cfs
Capture Percentage = Q./Q, = C% =] 100 74 %

Inlet 5-5A.xIsm, Inlet On Grade

7/1/2016, 2:14 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE
[SECTIONS BELOW.
<---

Project: COMPARK SOUTH
Inlet ID: INLET 6-5
OVERLAND SIDE OVERLAND
FLOW STREET FLOW
= = Show Details
GUTTER FLOW GUTTER PLUS CARRYOVER FLOW
\— ROADWAY CENTERLINE
Design Flow: ONLY if already determined through other methods: Minor Storm  Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown = 7.6 | 235 |cfs
* If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the blue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
Site Type: ———————— Flows Developed For: NRCS Soil Type = A B, C,orD
Q site is Urban Q street Inlets Slope (ftff) Length (ft)
QO site is Non-Urban Q Area Inlets in a Median Overland Flow =| |
Channel Flow =| | |
Raintall Information: IMensity T (NN = C,* P17 (C, + T5) " Cg Minor Storm Major Storm
Design Storm Return Period, T, =| years
Return Period One-Hour Precipitation, P; =| inches
Cy =]
C,=|
C;=|
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Qp, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 7.6 | 235  |cfs

Inlet 6-5.xIsm, Q-Peak

7/1/2016, 2:15 PM



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

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

Project: COMPARK SOUTH
Inlet ID: INLET 6-5
’r TMDK TCRO'WN ’i’

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Teack = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Sgack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Ngack = 0.020
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Terown = 17.0 ft
Gutter Width W= 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So= 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET = 0.013
Minor Storm  Major Storm
Max. Allowable Spread for Minor & Major Storm Twax = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dyax = 6.0 12.0 inches
Allow Flow Depth at Street Crown (leave blank for no) O check = yes
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm  Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qualiow :| SUMP SUMP cfs

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’
Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

Inlet 6-5.xIsm, Q-Allow

7/1/2016, 2:15 PM



l INLET IN A SUMP OR SAG LOCATION |

Project = COMPARK SOUTH
Inlet ID = INLET 6-5

Design Information (Input; MINOR MAJOR
IType of Inlet Inlet Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression ‘a’ from 'Q-Allow’) Qocal = 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No =| 3
\Water Depth at Flowline (outside of local depression) Ponding Depth = 5.6 5.6 inches
Grate Information MINOR MAJOR O 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) Avratio =| N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) G (@)= N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw (6)= N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) G (G)= N/A
[Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L (©)= 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) Wp = 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) G (€)= 0.10 0.10
(Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw(©)= 3.60
(Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co(O) = 0.67

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Qa= 111 111 cfs
IWARNING: Inlet Capacity less than Q Peak for MAJOR Storm Q PEAK REQURED = 7.6 235 cfs

Inlet 6-5.xIsm, Inlet In Sump 7/1/2016, 2:15 PM



Worksheet Protected

DESIGN PEAK FLOW FOR ONE-HALF OF STREET
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

<---
FILL IN THIS SECTION
OR...

FILL IN THE
[SECTIONS BELOW.
<---

Project: COMPARK SOUTH
Inlet ID: INLET 7-5
OVERLAND SIDE OVERLAND
FLOW STREET FLOW
= = Show Details
GUTTER FLOW GUTTER PLUS CARRYOVER FLOW
\— ROADWAY CENTERLINE
Design Flow: ONLY if already determined through other methods: Minor Storm  Major Storm
(local peak flow for 1/2 of street OR grass-lined channel): *Qknown = 0.2 | 9.8 |cfs
* If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
Geographic Information: (Enter data in the blue cells):
Subcatchment Area = Acres
Percent Imperviousness = %
Site Type: ———————— Flows Developed For: NRCS Soil Type = A,B,C,orD
Q site is Urban Q Sstreet Inlets Slope (ftff) Length (ft)
QO site is Non-Urban Q Area Inlets in a Median Overland Flow =| |
Channel Flow =| | |
Raintall Information: IMensity T (NN = C,* P17 (C, + T5) " Cg Minor Storm Major Storm
Design Storm Return Period, T, =| years
Return Period One-Hour Precipitation, P; =| inches
Ci=
C,=|
Cs=|
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), Cs =
Bypass (Carry-Over) Flow from upstream Subcatchments, Qp, = 0.0 0.0 cfs
Total Design Peak Flow, Q =| 0.2 | 9.8 |cts

Inlet 7-5.xIsm, Q-Peak

7/1/2016, 2:36 PM



Warning 01
Warning 01

AREA INLET IN A TRAPEZOIDAL GRASS-LINED CHANNEL

COMPARK SOUTH

INLET 7-5
TMAX | Grass Type Limiting Manning's n
T | | A 0.06
I |~ i B 0.04
= ) 411 d C 0.033
“ d S~ L D 0.03
; E 0.024
e
IAnalysis of Trapezoidal Grass-Lined Channel Using SCS Method
NRCS Vegetal Retardance (A, B, C, D, or E) A /B,C,DorE C
Manning's n (Leave cell D16 blank to manually enter an n value) n=| see details below
Channel Invert Slope So = 0.0100 ft/ft
Bottom Width B= 2.00 ft
Left Side Slope Z1= 0.20 ft/ft
Right Side Slope z2= 0.20 ft/ft
Check one of the following soil types: — Choose One:
Soil Type: Max. Velocity (Vyax) Max Froude No. (Fyay) O sandy }
Sandy 5.0 fps 0.50 @ Non-Sandy |
Non-Sandy 7.0 fps 0.80 |
Minor Storm Major Storm
Max. Allowable Top Width of Channel for Minor & Major Storm Tiax =| 12.00 I 12.00 |feet
Max. Allowable Water Depth in Channel for Minor & Major Storm duax :l 1.00 I 2.10 |feet
|Allowable Channel Capacity Based On Channel Geometry Minor Storm Major Storm
MINOR STORM Allowable Capacity is based on Depth Criterion Qallow =| 1.02 I 10.51 |cfs
MAJOR STORM Allowable Capacity is based on Depth Criterion [ :l 1.00 I 2.10 |ft
\Water Depth in Channel Based On Design Peak Flow
Design Peak Flow Qo :l 0.20 I 9.80 |cfs
\Water Depth d=| 0.54 | 2.04 |feet

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak’

Major storm max. allowable capacity GOOD - greater than flow given on sheet '‘Q-Peak’

Inlet 7-5.xIsm, Area Inlet

7/1/2016, 2:36 PM



AREA INLET IN A TRAPEZOIDAL GRASS-LINED CHANNEL

COMPARK SOUTH

INLET 7-5
Inlet Design Information (Input)
IType of Inlet Inlet Type :| CDOT Type C
lAngle of Inclined Grate (must be <= 30 degrees) 6= 0.00 degrees
\Width of Grate e W= 3.00 feet
Length of Grate /’ ) = L= 3.00 feet
Open Area Ratio il Agatio = 0.70
Height of Inclined Grate Hg = 0.00 feet
Clogging Factor ’ —J Ci = 0.50
Grate Discharge Coefficient > ‘_Lh Ca= 0.96
Orifice Coefficient a Co= 0.64
Weir Coefficient s e § Cu= 2.05
e
&5
MINOR MAJOR
\Water Depth at Inlet (for depressed inlets, 1 foot is added for depression) d= 0.54 2.04
Total Inlet Interception Capacity (assumes clogged condition) Qa= 7.23 23.09 cfs
Inlet Capacity 1S GOOD for Minor and Major Storms (> Q PEAK) Bypassed Flow, Q, = 0.00 0.00 cfs
Capture Percentage = Q,/Q, = C%| 100 100 %

Warning 01: Sideslope steepness exceeds USDCM Volume | recommendation.
Warning 02: Depth (d) exceeds USDCM Volume | recommendation.

Inlet 7-5.xIsm, Area Inlet

7/1/2016, 2:36 PM
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Profile Report
Engineering Profile - Profile - Storm Line 4 (Compark Village South StormCAD [5 year].stsw)
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Profile Report
Engineering Profile - Profile - Storm Line 4 (Compark Village South StormCAD [100 year].stsw)
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Chapter 8 TE MPOM @\( Sw ALE Open Channels
(East oF Les\DENTIAL Sma)
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Figure 8-22. Swale stability chart; 2- to 4-foot bottom width and side slopes between 5:1 and 10:1
(Note: Riprap classifications refer to gradation for riprap used in soil riprap or void-filled riprap. See
Figure 8-34 for gradations.) (Source: Muller Engineering Company)
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Temporary Swale East of Residential Site - Upper

Project Description

Friction Method

Solve For
Input Data

Roughness Coefficient
Channel Slope

Left Side Slope

Right Side Slope
Bottom Width

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type
GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope

Manning Formula

Normal Depth
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0.035
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Temporary Swale East of Residential Site - Upper


Temp Swale East of Street E - Top

GVF Output Data

Critical Slope 0.02837  ft/ft
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Temporary Swale East of Residential Site - Lower

Project Description

Friction Method

Solve For
Input Data

Roughness Coefficient
Channel Slope

Left Side Slope

Right Side Slope
Bottom Width

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type
GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope

Manning Formula

Normal Depth

Supercritical
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0.39
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Temp Swale East of Street E - Bottom

GVF Output Data

Critical Slope 0.05791  ft/ft
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3. BYPASS STRUCTURE SHALL BE IN ACCORDANCE WITH ALL DESIGN DATA AND INFORMATION CONTAINED IN THIS DRAWING.
CONTRACTOR TO CONFIRM STRUCTURE MEETS REQUIREMENTS OF PROJECT.
4. STRUCTURE SHALL MEET AASHTO HS-20 ASSUMING EARTH COVER OF 0' - 5, AND GROUNDWATER ELEVATION AT, OR BELOW,
THE OUTLET PIPE INVERT ELEVATION. ENGINEER OF RECORD TO CONFIRM ACTUAL GROUNDWATER ELEVATION. CASTINGS

SHALL MEET AASHTO M306 LOAD RATING AND BE CAST WITH THE CONTECH LOGO.
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4. STRUCTURE SHALL MEET AASHTO HS-20 LOAD RATING, ASSUMING EARTH COVER OF 0' - 2', AND GROUNDWATER ELEVATION AT, OR
BELOW, THE OUTLET PIPE INVERT ELEVATION. ENGINEER OF RECORD TO CONFIRM ACTUAL GROUNDWATER ELEVATION. CASTINGS
SHALL MEET AASHTO M306 AND BE CAST WITH THE CONTECH LOGO.

5. IF REQUIRED, PVC HYDRAULIC SHEAR PLATE IS PLACED ON SHELF AT BOTTOM OF SCREEN CYLINDER.

REMOVE AND REPLACE AS NECESSARY DURING MAINTENANCE CLEANING.

6. CDS STRUCTURE SHALL BE PRECAST CONCRETE CONFORMING TO ASTM C-478 AND AASHTO LOAD FACTOR DESIGN METHOD.

INSTALLATION NOTES

A. ANY SUB-BASE, BACKFILL DEPTH, AND/OR ANTI-FLOTATION PROVISIONS ARE SITE-SPECIFIC DESIGN CONSIDERATIONS AND SHALL
BE SPECIFIED BY ENGINEER OF RECORD.

B. CONTRACTOR TO PROVIDE EQUIPMENT WITH SUFFICIENT LIFTING AND REACH CAPACITY TO LIFT AND SET THE CDS MANHOLE
STRUCTURE.

C. CONTRACTOR TO INSTALL JOINT SEALANT BETWEEN ALL STRUCTURE SECTIONS AND ASSEMBLE STRUCTURE.

D. CONTRACTOR TO PROVIDE, INSTALL, AND GROUT INLET AND OUTLET PIPE(S). MATCH PIPE INVERTS WITH ELEVATIONS SHOWN. ALL
PIPE CENTERLINES TO MATCH PIPE OPENING CENTERLINES.

E. CONTRACTOR TO TAKE APPROPRIATE MEASURES TO ASSURE UNIT IS WATER TIGHT, HOLDING WATER TO FLOWLINE INVERT
MINIMUM. IT IS SUGGESTED THAT ALL JOINTS BELOW PIPE INVERTS ARE GROUTED.

STRUCTURE WEIGHT

APPROXIMATE HEAVIEST PICK = 10000 LBS.
STRUCTURE IS DELIVERED IN 5 PIECES

MAX FOOTPRINT = @8'-2"

CONTECH LPICO
CONTRACT LAYOUT 1A
DRAWING 3035-6-FGIS
1026 / FI72886

provided as a service to the project owner, engineer and

contractor by CONTECH Consts

one of its affiliated companies
this drawing, nor any part thereof, may be used,

The design and information shown on this drawing is
reproduced or modified in any manner without the prior
written consent of CONTECH. Failure to comply is

done at the user's own risk and CONTECH expressly

disclaims any liability or responsibility for such use.

tion of the design. CONTECH

as site work progresses, these

discrepancies must be reported to CONTECH

which the drawing is based and actual field conditions
for

If discrepancies between the supplied information upon

are

accepts no liability for designs based on missing
incomplete or inaccurate information supplied by others.

BY

REVISION DESCRIPTION

DATE

MARK

CDS3035-6-C - 542946-20

COMPARK SOUTH

PARKER, CO
for SYSTEM: STMH 1-4A

www.ContechES.com

11815 NE Glenn Widing Drive, Portland, OR 97220

800-548-4667

A ®
“NTECH
ENGINEERED SOLUTIONS LLC

800-561-1271 FAX

503-240-3393

DATE:

07/18/16

DESIGNED:

JHR

DRAWN:
MLC

CHECKED:

XXX

APPROVED:

PROJECT No.:
542946

SEQUENCE No.:
20

SHEET:

OF 1



RKatz
Typewriter
FOR REFERENCE ONLY. TO BE CONSTRUCTED AS PART OF FILING 1.


FOR REFERENCE ONLY. TO BE CONSTRUCTED AS PART OF FILING 1.

7126/2016
g »  OFFLINE CONCENTRIC CDS i
C--NTECH HYDRAULIC CALCULATIONS ‘C') DS

ENGINEERED SOLUTIONS

TECHNOLOGIES

Compark South
Parker, CO
542946
STMH 1-4
DESIGN PARAMETERS

CDS Model No. = CDS3035-6

Design Treatment Flow = 3.8 cfs
Peak Design Flow = 88 cfs
Peak Design Return Interval = 100  year

Rim Elev. @ CDS (diversion) = 5827.00 ft

Required FB @ CDS Unit=  1.00 ft
Rim Elev. @ 1st U/S Structure = 5825.81 ft
Reqd. FB @ 1st U/S Structure=  1.00  ft

HYDRAULIC RESULTS SUMMARY

Estimated FB at CDS Unit=  1.31  ft (OK)
Est. FB at 1st U/S structure = 0.52  ft (Flood Potential)

Page 1 of 6
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DETAILED CALCULATIONS 712612016

TREATMENT FLOW
Estimated HGL at Outfall

ELpssiv. = 5817.99 ft (based on CDS Invert unless provided)
HGLps= 5,818.37 ft (unless provided, D/Syy + dpawg)

Exit Loss from DownStream Pipe, h;

hy=k*[V?/(2*9) ]

where,
k= 0.40
V= Q / AF
= 7.31 fps
h, = 0.33 ft
EGL, = ELy+h;
= 5818.70 ft

Head Loss Through Downstream Pipe, h,
Friction Losses, h,
h, = SgeL * L

where,
LD/S = 33 ft

SeeL = [(Q*n) /(149 * Ar*R¥) 2
where,

D/S Pipe Characteristics

Dia. = 36 in
SPlPE = 0.0261 ft/ft
n= 0.013

Flow Characteristics

de= 038 ft
Ac= 052 sf
Py= 218 ft
R= 024 ft

SEGL = 0.0275 ft/ ft

h2 = 0.91 ft
EGL, = EGL, + h,
= 5819.61 ft

Check Entrance Condition for Critical Depth Control
ELCDS Inv. :Mﬂ
d= 062 ft

EGLc = ELcps iy, + de + Vi’ (2*9)
= 5819.67 ft

Identify Controling EGL

Flow enters pipe at critical depth, EGLc controls.
EGL,= 5819.67 ft Page 2 of 6



Re-entry Loss into DownStream Pipe, h; 7/26/2016

hs=k*[V*/(2*9) ]

where,
k= 0.40
V=Q/A
= 3.59 fps (flow area based on critical depth)
hs = 0.08 ft
E(3|_3I = EGL2 + h3
= 5819.75 ft

Check for CDS outlet control
ELCDS Inv. — 581885 ft

CDS I/ODiam.=  18.00 in
Lepsow= 500  ft
Lepsin = 5.00 ft
de (cpsout) = 0.74 ft
EGLc = ELcps . * A (cosoun *+ Vch/ (2*9)
= 5819.89 ft
Identify Controling EGL
The greater value controls
EGL; = 5819.89 ft
Determine CDS Weir Height
Hlcpsop= 200  ft
Veps out = 291 ft (partial pipe)
HLcpsouw=  0.012  ft
Vepsin = 2.15 ft (full pipe)
HLcpsin= 0.008  ft
HLcps o = 2.02 ft
ELw' = EGL; + HL¢ps op + HLcps o
= 582191 ft
Hw' = ELw' - ELcps inv.
= 3.06 ft, or 36.7 in
Adjust for constructability
Use Hy = 36.5 in, or 3.04 ft

ELw = ELcps v, + Hw
= 5821.89 ft
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PEAK CONVEYANCE FLOW 7/26/2016

Estimated HGL at Outfall

HGLps= 5,820.00 ft (water level at D/S outlet per engineer, 100-yr )
Exit Loss from D/S Pipe, h;

hy=k*[V?/(2*g) ]

where,
k= 0.40
V=0Q/A:
= 17.10  fps
h, = 1.82 ft
EGLl = ELO + hl
= 582182 ft

Head Loss Through D/S Pipe, h,
Friction Losses, h,
h, = SeeL * Loss

where,
LD/S = 33 ft

SeeL = [(Q*n) /(149 * Ar *R¥}) ]2
where,

D/S Pipe Characteristics

Dia. = 36 in
SPlPE = 0.0261 ft/ft
n= 0.013

Flow Characteristics

dy= 205 ft
Ac= 515 sf
Pw= 584 ft
R= 088 ft

SEGL = 0.0263 ft/ ft

h2 = 0.87 ft
EGL, = EGL, + h,
= 5822.68 ft

Check Entrance Condition for Critical Depth Control
ELCDS Inv. :ﬂﬂ
d= 299

EGLc = ELcps iy, + de + Vi’ (2*0)
= 5824.25 ft

Identify Controling EGL

Cannot enter at less than minimum energy, EGLc controls.
EGL,= 582425 ft
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Re-entry Loss into D/S Pipe, h;

hs=k*[V*/(2*9) ]

where,
k= 0.40
V= Q / AF
= 12.45 fps (area based on critical depth)
hs = 0.96 ft
EGL3 = EGLZ + h3
= 582521 ft
HGL, = EGL; - [ (Ve/4)’/ (2*0) ]

5825.06  ft (velocity assumed 25% of pipe velocity)
Head over Diversion Weir, h,
ELweir = 5821.89  ft (established above)
Lweir =  8.00  ft
(weir is submerged)
Headloss for Free Discharge Condition

he=[Q/(C*D)]™

where,
C= 3.43
hya = 2.18 ft
EGL4a = ELweir + haa
= 5824.07 ft

Headloss for Submerged Condition

dgyp = 3.17 ft (depth of submergence)
hgp = 0.48 ft (separate submerged weir calc.)
EGL4b = EGL3 + h4b
= 5825.69 ft

Identify EGL U/S of Weir

The discharge condition is Submerged , therefore
EGL,= 5825.69 ft

Expansion Loss from U/S Pipe, hs
hs=k*[V*/(2*g)]

where,
k= 0.40
V=0Q/A:

= 12.45 fps
hs= 0.96 ft

EGLs = EGL, + hs
= 582665 ft

7/26/2016
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Head Loss Through U/S Pipe, hg
Friction Losses, hg
he = SeeL * L

where,
Lus= 60  ft
SeeL = [(Q*n)/ (L.49* Ac*R™) ]*

where,

U/S Pipe Characteristics

Dia. = 36 in
Sppe = 0.0261  ft/ft
n= 0.013

Flow Characteristics

d,= 3.00 ft
Ac= 707 sf
Py= 942 ft

= 075 ft

SEGL = 0.0173 ft/ ft

he= 104 ft
E(;LeI = EGL5 + he
= 5827.69 ft

Check Entrance Condition for Critical Depth Control

ELysiv. = 5820.42 ft (based on inv & slope unless provided)

d.= 299 ft
EGLc = ELcps iy, + dg + Vge“/ (2%9)
= 582582 ft

Identify Controling EGL

Friction based EGL controls.
EGLg= 5827.69 ft

HGLs = EGLg - [ V*/ (2*0) ]
5825.29  ft

Headloss Across Diversion Structure During Peak Flow
HLDW = EGL5 - EGL2
HLpw = 240 ft

Freeboard at CDS Unit = 1.31 ft
FB at first U/S structure = 052 ft

7/26/2016
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APPENDIX D
Drainage Basin Map
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CVS-1 (Inlet 1-3) 1 3.85 69 | 0.28 1.10 4.7 00 | 89 | 3.8% CVS-1 (Inlet1-3) | 1 | 3.85 43 (127 55 55 | 55 10.0 | 3.8% | 24 -
CVS-2 (Inlet 2-3) 2 1.42 66 | 069 0.97 4 00 | 42 |10.0% CVS2 (Inlet23) | 2 | 1.42 43 [1.03 45 45 | 45 45 |10.0%)| 24 CVS-1(nlet1-3) | 1 | 385 69 | 065 | 80 |25 20.2 202 | 135| 6.7 | 225 | 3.8% | 24 |BypassflowgoestoCVS3
CVS3 (Inlet 1-4) 3 0.94 6.2 | 055 0.52 00 | 23 [ 1.7% CVS3(lnlet1-4) | 3 | 0.94 4.4 | 054 2.4 24 | 24 24 |1.7% | 18 Cvs2(niet23) | 2 | 142 66 | 085 | 84 |1.21 9.0 99 | 90 | 10 | 90 110.0%| 22 |oyeass flowgoss toovea
CVS4 (Inlet 2-4) 4 117 41 | 044 051 00 | 25 | 0.9% CVS-4 (nlet2-4) | 4 | 1.17 50 | 053 2.6 26 | 26 26 |0.9% | 18
CVS-4A (Inlet 3-4) | 4A 1.76 10.0 | 0.45 0.78 00 | 29 | 1.0% CVS-4A (Inlet 3-4) | 4A | 1.76 38 |0.82 3.1 31 | 34 31 |1.0% | 18 CvS-3(Inlet1-4) | 3 |094| 62 | 076 | 83 |071 5.9 126 | 77 | 49 | 7.7 |1.7% | 18 |Takes bypass flowfrom CVS-1. Bypass goes to CVS-7
CVS5 (Inlet 5-4) 5 2.63 9.0 | 0.40 1.05 00 | 41 | 1.0% CVS5 (nlet54) | 5 | 2.63 3.9 [1.10 43 43 | 43 43 [1.0% | 18 CvSa(nlet2d) | 4 | 117 | 41 | 069 | 93 |08t 75 85 | 80 | 05 | 80 |09% | 18 [Takes bypass flow from GVS2. Bypass goss to VS0
CVS6 (Inlet 6-4) 6 0.58 50 | 0.40 0.23 00 | 97 [1.7% CVS-6 (Inlet64) | 6 | 058 47 024 11 11 | 14 9.7 |1.7% | 36
CVS-6A (Inlet 7-4) | 6A 0.78 50 | 0.02 0.01 0.0 | 86 | 0.4% CVS-6A (Inlet 7-4) | 6A | 0.78 4.7 |0.01 0.1 01 | 01 86 |0.4% | 36 CVS-4A(Inlet 3-4) | 4A | 1.76 | 100 | 070 | 7.0 |1.23 8.6 11.0 [ 11.0| 0.0 | 11.0 | 1.0% | 18 |Takes bypass flow from CVS 5.
CVS7 (Inlet 1-6) 7 1.11 102 | 0.69 0.77 00 | 58 | 3.0% CVS7 (Inlet 1-6) | 7 | 1.11 37 | 0381 3.0 30 | 30 60 |3.0% | 24 CVS5(nlet54) | 5 | 263 90 | 067 | 73 |17 13.0 130 | 106 | 24 | 106 11.0% | 18 |Bypass flowgoes to CVS-4A.
CVS-8 (Inlet 2-6) 8 1.59 101 | 0.49 0.78 00 | 29 | 1.4% CVS-8 (Inlet2:6) | 8 | 1.59 3.7 081 3.0 30 | 30 30 | 1.4% | 24
CVS-9 (Inlet 4-5A) 2.50 1.8 | 0.49 122 00 | 43 | 1.0% CVS-9 (Inlet 4-5A) 2.50 35 [1.28 4.5 45 | 45 45 |1.0% | 18 CVs-6(nlet6-4) | 6 [ 058 50 | 067 | 88 |0.39 3.5 35 [ 35| 00 [545[1.7% | 36
CVS-9A (Inlet 4-4) 0.37 50 | 0.49 0.18 00 | 09 | 1.0% CVS-9A (Inlet 4-4) 0.37 47 019 0.9 09 |09 09 |1.0% | 18
CVS-10 (Inlet 5-54) 347|116 | 045 158 00 | 56 | 1.0% CVS-10 (Inlet 5-5A) 3.47 35 165 5.8 58 | 58 58 |1.0% | 18 CVS6A(Inlet7-4) | 6A | 078 | 50 | 046 | 8.8 |0.36 3.2 32 | 32| 00 |51.0 |04% | 36
CVS-11 (Inlet 1-5) 2.03 123 | 0.69 1.41 00 | 49 | 0.8% CV8-11 (Inlet 1-5) 2.03 3.4 147 5.1 5.1 5.1 51 [08% | 36 CVS-7 (Inlet 1-6) 7 [111] 102 | 084 | 7.0 |0.93 6.5 11.4 7.3 | 41 | 154 | 3.0% | 24 |Takes bypass flowfrom CVS-3. Bypass goes to CVS-11
CV5-12 (Inlet 2-5) 4.48 1.9 | 049 2.19 00 | 7.7 | 0.7% CVS-12 (Inlet 2-5) 448 35 229 8.0 80 | 80 80 |0.7% | 36
CVS-12A (Inlet 3-5) 2.63 95 | 049 1.29 00 | 415 | 1.9% CVS-12A (Inlet 3-5) 2.63 38 [1.35 5.2 52 | 5.2 432 [1.9% | 36 CVS-8(Inlet2-6) | 8 | 1.59 | 101 | 072 | 7.0 | 1.15 8.1 8.6 | 81 | 05 | 81 |1.4% | 24 |Takesbypass flow from CVS-4. Bypass goes to CVS-12
CV5-13 (Inlet 4-5) 4.89 84 | 0.49 2.39 00 | 96 | 1.9% CV5-13 (Inlet 4-5) 4.89 40 | 250 10.0 10.0 | 100 10.0 | 1.9% | 18 CVS-9 (et 458 | 9 | 250 118 | 072 | 66 | 181 1.9 119 1101 18 | 104 11.0% | 18 |Bysess flowgoes o cvatz
CVS-14 (Inlet 6-5) 6.55 175 | 038 2.51 0.0 | 116 | 3.2% CVS-14 (Inlet 6-5) 655 29 (262 7.7 77 | 77 12.0 | 3.2% | 30
CV5-14A (Inlet 7-5) 401 175 | 0.02 0.07 00 | 43 | 4.7% CV5-14A (Inlet 7-5) 4.01 2.9 |0.07 0.2 02 | 02 43 |4.7% | 24 CVS-9A(Inlet 44) | 9A | 037 | 50 | 072 | 88 |0.27 2.4 24 | 24| 00| 24 [1.0%| 18
CV5-15 (Inlet 5-5) 3.00 102 | 0.49 1.47 00 | 55 | 1.9% CVS-15 (Inlet 5-5) 3.00 37 (153 5.7 57 | 57 57 | 1.9% | 18 g
ovs16 207 135 | 045 092 o > ovs-16 207 33 056 32 32 . . o CVS-10(Inlet 5-5A) | 10 | 3.47 | 11.6 | 0.70 | 6.6 |2.44 16.2 16.2 | 120 | 4.2 | 12.0 | 1.0% | 18 |Bypass flowgoes to CVS-13
CVs-17 4.10 10.2 | 045 1.86 00 | - - Cvs-17 4.10 37 |1.94 7.3 7.3 - - - - CVS-11 (Inlet 1-5) | 11 | 203 | 123 | 0.84 | 65 [1.70 11.0 151 [ 151 | 0.0 | 151 | 0.8% | 36 |Takes bypass flowfrom CVS-7.
CVs-18 3.06 12.8 | 045 136 00 | - - Cvs-18 3.06 34 (142 48 4.8 - B I -
- & . . Takes b flow fi CVS-8 and CVS-Q.
VRE 161 oo oo Tos oo . Vet Y TRETS 19 5 . . —— CVS-12(Inlet2-5) | 12 [ 448 11.9 | 072 | 6.6 |3.24 213 23.6 | 236 | 0.0 | 23.6 | 0.7% | 36 |Takes bypass flow from an
CVs-20 1.80 108 | 045 0.80 00 | - N CV5-20 1.80 36 | 0.84 31 31 N n R CVS-12A(Inlet 35) |12A] 263 | 95 | 072 | 7.2 |1.90 13.6 13.6 | 136 | 0.0 [140.4|1.9% | 36 | Takes bypass flow from CVS-13 and CVS-15
CVs-21 3.88 16.1 | 0.45 1.73 00 | - - Cvs-21 3.88 31 1.80 5.5 5.5 - B - - CVS-13(Inlet45) | 13 | 489 | 84 | 072 | 75 | 354 26.6 37.2 [ 37.2| 0.0 [37.2 [1.9% | 18 |Takes bypass flowfrom CVS-10and CVS 14
BEL-1 (Inlet 2-1) 3.73 12.8 0.30 1.13 0.0 59 | 3.3% BEL-1 (Inlet 2-1) 3.73 34 1118 4.0 4.0 4.0 6.1 |33%| 36 CVS-14 (Inlet 6-5) 14 | 655 | 175 0.66 55 | 4.35 23.8 23.8 111 | 127 | 45.9 | 3.2% | 30 |Bypass flow goes to CVS-13 and CVS-15
BEL-2 (Inlet 1-1) 1.38 76 | 069 0.95 00 | 8.4 | 0.9% BEL-2 (Inlet 1-1) 1.38 42 099 41 41 | 41 8.8 |0.9% | 36
BEL-3 (Inlet 2-2) 6.76 144 | 0.19 126 00 | 66 | 32% BEL-3 (Inlet 2-2) 6.76 32 [1.32 4.2 42 | 42 6.9 |3.2% | 36 CVS-14A(Inlet 7-5) |14A| 401 | 17.5 | 0.46 | 55 |1.86 10.2 102 [10.2| 00 | 348 [47% | 24
BEL-4 (Inlet 1-2) 1.75 79 0.69 1.21 0.0 | 116 | 29% BEL-4 (Inlet 1-2) 1.75 41 11.27 5.2 5.2 52 121 [2.9% | 36 CVS-15 (Inlet 5-5) 15 | 3.00 | 102 072 | 7.0 | 217 15.2 21.6 216| 00 | 21.6 | 1.9% | 18 |Takes bypass from CVS-14.
BEL-5 4.55 11.0 | 0.68 3.08 - - - BEL-5 455 36 |3.22 11.6 16 | - B -] CVS-16 16 207 | 135 | 070 | 62 | 145 9.0 - - . N .
BEL-6 3.95 7.4 0.63 2.50 - - - BEL-6 3.95 4.2 | 261 10.9 10.9 - - - - CVS-17 17 | 410 102 | 070 | 7.0 | 2.89 20.2 - _ _ _ _ _
cvs-18 18 | 306 | 128 | 070 | 6.4 [2.14 13.6 - - _ _ T
CVs-19 19 [ 161 60 | 081 | 8.4 |1.31 11.0 - - B B Tl
CVS-20 20 [ 1.80] 108 | 070 | 6.8 [1.26 8.6 - - _ _ Tl
cvs-21 21 | 388 161 | 070 | 57 [2.71 15.5 - - B B Tl
BEL-1(nlet2-1) | B1[373] 128 | 062 | 6.3 |2.31 14.7 147 | 83 | 6.4 | 63.6 | 3.3% | 36 |Bypass flowgoes to BEL-3
BEL-2(Inlet1-1) | B2[1.38| 76 | 083 | 7.8 [1.15 8.9 89 | 65| 24 | 695 [0.9% | 36 |Bypass flowgoes to BEL-4
BEL-3(nlet2-2) | B3|6.76| 144 | 056 | 6.0 |3.76 22.6 29.0 [ 29.0[ 0.0 | 95.6 [ 3.2% | 36 |Takes bypass from BEL-1
BEL-4(nlet1-2) |B4|175| 79 | 084 | 7.7 [1.46 11.2 13.6 | 13.6| 0.0 |110.8]2.9% | 36 |Takes bypass from BEL-2
BEL-5 B5| 455 11.0 | 083 | 6.8 [3.76 25.5 - - B _ -
BEL-6 B6|395| 74 | 080 | 7.9 [3.17 24.9 - - _ _ o

0 75 150 300
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8008 E. Arapahoe Court, Suite 110, Centennial, CO 80112 ph:303.708.0500 x:303.708.0400 manhard.com
Civil Engineers * Surveyors * Water Resource Engineers * \Water & Wastewater Engineers

Construction Managers * Environmental Scientists * Landscape Architects * Planners
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COMPARK SOUTH
TOWN OF PARKER, CO

PROPOSED DRAINAGE AREA MAP - FILING NO. 2

SUB-BASIN #
2/5-YEAR RUNOFF COEFFICIENT (*DENOTES 5-YEAR RUNOFF)
100-YEAR RUNOFF COEFFICIENT

aren X |

(ACRES)

N IS . . PROPOSED SUB-BASIN BOUNDARY

2 YEAR STORM 5 YEAR STORM 100 YEAR STORM
STORM SEWER DIRECT RUNOFF STORM SEWER REMARKS DIRECT RUNOFF INLET STORM SEWER REMARKS
£ 5 f g v N : £ I o £ 3 f N = o sp |z | .| 8 g
5 s 18§ ¢ gs S N - 2| 8 8o 18| < ge AR 5 slg | E[s°]z]¢< 2% sy | R 82| 8|2
El = 8 5 A & & = ks a [ E = s} -a £ 8 &
CVS-1 (Inlet 1-3) 1 69 | 028 1.10 4.7 00 | 89 [38% CVS-1 (Inlet 1-3) 1385 033 | 43 [127 5. 100 [38% | 24
CVS-2 (Inlet 2-3) 2 66 | 0.69 0.97 42 00 | 42 |100% CVs2(nlet23) | 2 | 142 072 | 43 | 1.03 4 45 10.0%)| 24 CVS-1(Inlet1-3) | 1 |385) 69 | 065 | 80 |25 20.2 202 | 135 | 6.7 | 225 | 3.8% | 24 [BypassflowgoestoCVS3
CVS-3 (Inlet 1-4) 3 62 | 055 0.52 23 00 | 23 [ 1.7% cvs-3(inlet1-4) | 3 [0.94 058 | 44 |054 24 [1.7% | 18 CVS-2 (Inlet 2:3) 2> |142] 66 | 085 | 81 |1.21 9.9 99 | 90| 10 | 90 110.0%)| 24 |Bypass flowgoestocvsa
CVS-4 (Inlet 2-4) 4 41 | 044 0.51 2.5 00 | 25 | 0.9% CVS-4 (Inlet 2-4) 4 1117 046 | 50 |0.53 26 09% | 18
CVS-4A (Inlet 3-4) | 4A 100 | 045 0.78 2.9 00 | 29 | 1.0% CVS-4A (Inlet 3-4) | 4A [ 1.76 047 | 38 [0.82 31 [1.0% | 18 CVS-3 (Inlet 1-4) 3 |094| 62 | 076 | 83 [0.71 5.9 128 | 7.7 | 49 | 7.7 | 1.7% | 18 [Takes bypass flowfrom CVS-1. Bypass goes to CVS-7
CVS5 (Inlet 5-4) 5 9.0 | 040 1.05 4.1 00 | 41 | 1.0% CVS-5 (Inlet 5-4) 5 [ 263 042 [ 39 [1.10 43 [1.0% | 18 CVS4 (nlet 2.4) 2 1117 21 | 0es | 93 |ost 75 85 | 80 | 05 | 80 |0.9% | 18 |Takes bypass flow irom OS2 Bypass goss to Ove8
CVS-6 (Inlet 6-4) 6 50 | 040 0.23 1.1 00 | 97 [1.7% CVS-6 (Inlet 6-4) 6 | 058 042 | 47 024 97 |1.7% | 36
CVS-6A (Inlet 7-4) | 6A 50 | 0.02 0.01 0.1 0.0 | 86 | 0.4% CVS-6A (Inlet 7-4) | 6A [ 0.78 0.02 | 47 [ 001 86 | 0.4% | 36 CVS-4A (Inlet 3-4) 176 | 10.0 | 070 | 7.0 [ 1.23 8.6 11.0 | 11.0| 00 | 11.0 | 1.0% | 18 |Takes bypass flowfrom CVS-5
CVS-7 (Inlet 1-6) 10.2 | 0.69 0.77 2.9 00 | 58 [3.0% CVS-7 (Inlet 1-6) 7 111 0.73 [ 3.7 081 6.0 [3.0%] 24 CVS-5 (Inlet 5-4) 5 |263] 90 | 067 | 73 |177 13.0 130 | 106 | 24 | 106 | 1.0% | 18 |Bypass flowgoss to Cvs-aa
CVS-8 (Inlet 2-6) 10.1 | 0.49 0.78 2.9 00 | 29 | 1.4% CVS-8 (Inlet 2-6) 1.59 051 | 3.7 [0.81 3.0 [1.4% ] 24 I
CVS-9 (Inlet 4-5A) 118 | 049 122 4.3 00 | 43 | 1.0% CVS-9 (Inlet 4-5A) 2.50 051 | 35 [1.28 45 [1.0% | 18 CVS-6 (Inlet 6-4) 058 | 50 | 067 | 88 |039 35 35 | 35| 00 | 545 |1.7% | 36
CVS-9A (Inlet 4-4 50 | 049 0.18 0.9 00 | 09 [ 1.0% CVS-9A (Inlet 4-4) 037 051 | 47 019 09 [1.0% | 18
oVs-10 (I(nlet 5-52) 116 | 045 158 56 00 | 56 | 1.0% VS0 (Inlet 5-54) 3.47 047 | 35 165 58  10% | 18 CVS-6A (inlet 7-4) 078 | 50 | 046 | 88 |0.36 3.2 32 | 32|00 |510|04%) 36
CVS-11 (Inlet 1-5) 12.3 | 0.69 1.41 4.9 00 | 49 | 0.8% CVS-11 (Inlet 1-5) 2.03 073 | 34 |1.47 51 |08% | 36 CVS-7 (Inlet 1-6) 111 ] 102 | 0.84 | 7.0 |0.93 6.5 1.4 | 73 | 41 | 154 | 3.0% | 24 |Takes bypass flow from CVS-3. Bypass goes to CVS-11
CVS-12 (Inlet 2-5) 119 | 049 219 7.7 00 | 77 | 07% CV5-12 (Inlet 2-5) 4.48 051 | 35 [2.29 80 [0.7% | 36
CVS-12A (Inlet 3-5) 95 | 0.49 1.29 4.9 00 | 415 | 1.9% CVS-12A (Inlet 3-5) 2.63 051 | 38 135 432 | 1.9% | 36 CVS-8 (Inlet 2-6) 159 | 101 | 072 | 7.0 | 1.15 8.1 8.6 | 81| 05 | 81 |1.4% | 24 |Takes bypass flow from CVS-4. Bypass goes to CVS-12
CVS-13 (Inlet 4-5) 84 | 049 239 9.6 00 | 96 | 1.9% CVS-13 (Inlet 4-5) 489 051 | 40 |250 100 | 1.9% | 18 CVS-9 (Inlet 4.54) 250 | 118 | 072 | 66 | 181 1.9 19 | 104 18 | 1041 | 1.0% | 18 |Bypass flowgoes to Cve-12
CVS-14 (Inlet 6-5) 175 | 0.38 251 7.3 0.0 [ 11.6 [ 3.2% CVS-14 (Inlet 6-5) 6.55 0.40 | 29 262 120 [32% | 30
CVS-14A (Inlet 7-5) 175 | 0.02 0.07 0.2 00 | 43 | 47% CVS-14A (Inlet 7-5) 4.01 002 |29 [007 43 [47% | 24 CVS-9A (Inlet 4-4) 037| 50 | 072 | 88 |0.27 2.4 24 [ 24| 00| 24 |1.0%]| 18
0 B y o
CYE10 (el &5 122 0% 147 o oo e SIS (et o) 329 o I 18 87 1% 118 CVS-10 (Inlet 5-54) 347 | 116 | 070 | 66 |244 16.2 162 | 120| 42 | 120 | 1.0% | 18 [Byvass flowgoestoCvs-13
Cvs-17 102 | 045 1.86 7.0 00 | - - Cvs-17 4.10 047 | 37 |194 - - - CVS-11 (Inlet 1-5) 203|123 | 084 | 65 [1.70 11.0 151 [ 151 | 0.0 | 151 | 0.8% | 36 |Takes bypass flowfrom CVS-7
gﬁjg 1; 'c? g:gg 1:3: ::s g:g - - gﬁ:]g ?:2? g:gg z:g 1:3; - - - CVS-12 (Inlet 2-5) 448 | 119 | 072 | 66 [3.24 21.3 23.6 [23.6] 0.0 | 23.6 [0.7% | 36 [Takes bypass flowfrom CVS-8 and CVS-9.
CVS20 108 | 045 0.80 29 0o | - - CVS20 180 047 | 36 084 - - - CVS-12A (Inlet 3-5) 263| 95 | 072 | 7.2 |1.90 13.6 136 |136| 0.0 |140.4|1.9% | 36 |Takes bypass flow from CVS-13 and CVS-15.
cvs-21 16.1 | 0.45 1.73 5.3 00 | - - CVs-21 3.88 0.47 [ 31 [1.80 - - - CVS-13 (Inlet 4-5) 489 | 84 | 072 | 75 |354 26.6 37.2 [37.2| 0.0 | 37.2 | 1.9% | 18 |Takes bypass flowfrom CVS-10 and CVS 14
BEL-1 (Inlet 2-1) 12.8 | 0.30 1.13 3.8 00 [ 59 |33% BEL-1 (Inlet 2-1) 3.73 032 | 34 |1.18 61 33%| 36 CVS-14 (Inlet 6-5) 655 175 | 066 | 55 |4.35 23.8 23.8 | 111|127 | 459 | 3.2% | 30 |Bypass flowgoes to CVS-13 and CVS-15
BEL-2 (Inlet 1-1) 76 | 069 0.95 3.9 00 | 84 | 0.9% BEL-2 (Inlet 1-1) 1.38 072 | 42 |0.99 88 [0.9% | 36
BEL-3 (Inlet 2-2) 14.4 | 0.19 1.26 4.1 00 | 66 | 32% BEL-3 (Inlet 2-2) 6.76 020 |32 [132 6.9 |3.2% | 36 CVS-14A (Inlet 7-5) 401 | 175 | 046 | 55 |1.86 10.2 10.2 | 102| 00 | 348 |4.7% | 24
BEL-4 (Inlet 1-2) 7.9 0.69 1.21 5.0 0.0 | 11.6 | 29% BEL-4 (Inlet 1-2) 1.75 0.73 41 | 1.27 121 | 2.9% | 36 CVS-15 (Inlet 5-5) 3.00 | 102 0.72 70 | 217 15.2 21.6 216| 00 | 21.6 |1.9% | 18 [Takes bypass from cvs-14
BEL-5 11.0 | 0.68 3.08 11.1 - - - BEL-5 4.55 0.71 36 |3.22 - - - CVS-16 207 | 135 070 | 62 [1.45 9.0 - _ _ _ _ _
BEL-6 7.4 0.63 2.50 10.5 - - - BEL-6 3.95 066 | 42 | 261 - - - CVS-17 410 102 | 070 | 7.0 | 289 20.2 - _ _ _ _ _
CcVS-18 306] 128 | 070 | 6.4 |2.14 13.6 - B B B B B
CVS-19 161| 60 | 081 [ 84 |1.31 11.0 - B B B B B
CVS-20 180 | 108 | 070 | 68 |1.26 8.6 - B B B B B
cVsS-21 388|161 | 070 | 57 [271 15.5 - B B B B B
BEL-1 (Inlet 2-1) 373|128 | 062 | 63 [2.31 14.7 147 | 83 | 6.4 | 63.6 | 3.3% | 36 [Bypass flowgoes to BEL-3
BEL-2 (Inlet 1-1) 138| 76 | 083 | 78 |1.15 8.9 89 | 65| 24 | 695 [0.9% | 36 [Bypass flowgoes to BEL-4
BEL-3 (Inlet 2-2) 676| 144 | 056 | 60 [3.76 22.6 29.0 [290| 0.0 | 956 |3.2% | 36 |Takes bypass from BEL-1
BEL-4 (Inlet 1-2) 175| 79 | 084 | 77 |1.46 11.2 136 |136| 00 [110.8]2.9% | 36 |Takes bypass from BEL-2
BEL-5 455|110 | 083 | 68 |3.76 25.5 - - - - - -
BEL-6 395| 74 | 080 | 79 |3.17 24.9 - - - - - -
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