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 I. GENERAL LOCATION AND DESCRIPTION 
 
 A. Scope 
 

This drainage report is part of the Compark Village South development.  
The purpose of this report is to demonstrate the feasibility of the conceptual 
storm drainage system planned to control the overall Green Acres Tributary 
drainage basins associated with the project.  Drainage criteria are in 
accordance with the Town of Parker Storm Drainage and Environmental 
Criteria Manual. 

 
 B. Location 
 

Compark Village South lies within Section 6, Township 6 South, Range 66 
West of the Sixth Principal Meridian, Town of Parker, Colorado.  General 
project area boundaries include Highway E-470 to the north, Grand View 
Estates to the south, an undeveloped parcel to the west (Cordillera Corp 
property), and Compark 190, LLC property to the east (see vicinity map in 
Maps section at the end of this report).  The project will include a new main 
access road, Belford Avenue, running east-west connecting South Peoria 
Street to South Chambers Road. 

 
 C. Description of Property 
 

The Compark South Development Site consists of approximately 150 acres, 
and is mostly vacant with ground cover consisting of native grasses and 
shrubs.  There are currently 2 residences on the south side of the property, 
which will be removed.  Onsite soils consist mainly of Newlin gravelly sandy 
loams and Fondis clay loam.  These dominant soils are classified as 
hydrologic group B and C soils, respectively. The site is approximately 77% 
Hydrologic Soil Group “B” and 23% HSG “C”.  Refer to Appendix B of this 
report for excerpts of the SCS soil survey summary.  
 

D. Floodplain Information 
 

Compark Village South is located within two major drainage basins. Happy 
Canyon Creek is a major drainage basin that has a regulatory 100-year 
floodplain. Firm Map No’s 08035C0062F and 08035C0066F, Effective date: 
September 30, 2005 reflect a Zone AE and Zone X floodplain across the 
eastern edge of the site. Green Acres Tributary is a sub-basin tributary to 
Happy Canyon Creek. Firm Map No. 08035C0062F, Effective date: 
September 30, 2005 reflects a Zone A non-detailed study floodplain over a 
portion of the Green Acres Tributary. Refer to Appendix C for FIRMETTE 
copies of the FIRM Map. A Floodplain Development Permit will be required 
for any construction within the documented floodplains on the property. 
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II. DRAINAGE BASINS AND SUB-BASINS 
 
 A. Major Basin Description 
 

Approximately 70 percent (+/- 105 ac) of this project lies within the Green 
Acres Tributary drainage basin.  The remaining 30 percent (+/- 45 ac) of the 
site lies directly within the Happy Canyon Creek drainage basin, as studied 
as a part of the Happy Canyon Creek basin by the Urban Drainage and 
Flood Control District under the following studies: 

 

 UDFCD – Outfall System Planning – Happy Canyon Creek 
Watershed within Douglas County, prepared by Kiowa Consultants, 
June 1993. Urban Drainage in conjunction with sponsor partners 
Town of Parker and Douglas County are planning on updating the 
Happy Canyon Creek OSP.  

 

 Green Acres Tributary is a part of the Happy Canyon Creek 
watershed. The upstream area of the Green Acres Tributary contains 
several existing and proposed development projects that contain 
features for which drainage studies have been prepared.  All current 
upstream drainage features are a part of the Meridian Office Park, 
Filings 4 & 5 (reference 5) master drainage analysis.   

 

 Happy Canyon Creek Major Drainageway Plan, prepared by Muller 
Engineering Company, March 2014.   

 
 B. Basin Description 

 
The overall drainage basin including the proposed site is divided into six 
sub-area basins, A, B, C, D, E, and F (See the Map Section at the end of 
this report).  Basins A through E make up the Green Acres Tributary Basin 
and Basin F comprises the direct flow area tributary to Happy Canyon 
Creek.  The drainage basin is divided into twelve sub-areas within the MDP. 
Sub-basins H100, H110, H115, H-120, H130, H140, H145, H150, H160, 
H170 and H180 drain to the Green Acres Tributary and sub-basin A370 
drains directly to Happy Canyon Creek.  Refer to the drainage maps 
included at the rear of this report for the spatial relationship of these 
drainage basins.   
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Basin A (H100, H110, H115, H120 & H130)  
 

Basin A is comprised of approximately 370 acres of the Meridian 
Development area and directs surface drainage within Green Acres 
Tributary to a regional pond on the Meridian site, adjacent to Peoria Street.  
 
Basin B (H140, H145, H150 & Portion of H160)   
 
Basin B consists of approximately 310 acres of undeveloped land between 
Peoria Street and the site’s western boundary.  Green Acres Tributary 
(natural drainage channel) bisects this basin and intercepts surface runoff.  
It is assumed that any development within this 310-acre basin will provide 
corresponding water quality measures and detention storage for the major 
and minor storm events. Construction of a regional detention pond 
immediately upstream of the site is recommended in the UDFCD 2014 
Major Drainageway Plan for Happy Canyon Creek (Airport 320 Pond). 
 
Basin C (Portions of H170 & H180) 
 
Basin C includes approximately 88 acres of existing Grand View Estates – a 
large rural residential lot development, which is tributary to Green Acres 
Tributary.  These large lots have an approximate impervious value of 15%.  
Natural drainage swales exist onsite that historically drain across the 
Compark Village South site to Green Acres Tributary. The existing surface 
runoff from Basin C will be intercepted by the proposed on-site storm 
drainage infrastructure and routed across Basin D to Green Acres Tributary. 
 
Basin D (Portions of H160, H170 & H180) 
 
Basin D includes approximately 100 acres of the site that drains directly into 
the Green Acres Tributary. Basin D comprises a majority of the proposed 
site development area.  This basin will have an approximate improved site 
impervious value of 60%.  Onsite flows will be combined with the discharge 
from Basins A, B, and C.  A new regional pond is proposed on site for water 
quality and to attenuate stormwater peaks from basins C and D.  This 
regional pond is referenced as the E-470 Pond in the UDFCD 2014 MDP. 
 
Green Acres Tributary will intercept upstream flows from Basins A and B 
and will combine with future developed flows from Basins C and D. These 
combined flows will be routed through the proposed onsite regional 
detention pond and discharged through an existing drainage conveyance 
structure (12-ft by 10-ft RCBC) underneath C-470.  Green Acres Tributary 
continues downstream through improved drainage channels and roadway 
crossing structures to converge with Happy Canyon Creek near Jordan 
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Road within Arapahoe County.  Note: The Arapahoe County portion of 
Green Acres Tributary is an unimproved channel segment. 
 
A more detailed breakdown and analysis of these basins can be found on 
the Drainage Basin Map in Appendix H. 
 
 
Basin E (Portion of H185) 
 
Basin E is a small remnant basin within Green Acres Tributary basin that 
has been cutoff by the development of E-470 Tollway. Basin E is currently 
comprised of approximately 52 acres and includes a small portion of 
improved E-470 roadway and a larger portion of undeveloped property. E-
470 construction provided a 48” diameter storm sewer system to collect and 
direct this basin area runoff under E-470. These basin flows merge back 
into Green Acres Tributary on the north side of E-470. 
 
A small portion of the proposed site (+/- 10-acres) is impacted by existing 
topography and a natural drainage swale that directs offsite surface runoff 
across the very northwest corner of the site to the existing E-470 storm 
sewer entrance structure which is a multi-grate type D inlet.  
 
Basin F (Portions of A360 & A370) 
 
Basin F includes the remaining 45 acres of the site that drains directly into 
Happy Canyon Creek.  The runoff from the developed portion of this basin 
will be planned to treat stormwater with a proposed local water 
quality/detention pond prior to discharging into Happy Canyon Creek.  This 
basin will have a low density and an approximate composite impervious 
value of 34%.   
 

 
III. DRAINAGE CHANNELS 

 
A. Happy Canyon Creek 

 
Happy Canyon Creek is a major basin that is tributary to Cherry Creek. The 
portion of Happy Canyon Creek thalweg that extends through the proposed 
site is a natural sandy bottom channel. The thalweg has an existing natural 
meander bend located near the southwest corner of the site. No apparent 
head cutting exists within this channel reach. The active channel is a dry 
stream bed that experiences active flows during wet seasonal conditions. 
 
As discussed earlier, a Zone AE and Zone X floodplain exist along Happy 
Canyon Creek. It is anticipated that bank stabilization will be required along 
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the outer edges of the existing meander bends. No major channel 
improvements are contemplated for Happy Canyon Creek, except the future 
construction of a roadway bridge crossing needed for Belford Avenue and 
possible installation of grade control structures. This bridge structure will 
likely span the existing floodplain. Floodplain mitigation is anticipated 
through the thalweg.  FHU has been contracted to perform the proposed 
bridge design and floodplain mitigation.  All proposed improvements to 
Happy Canyon Creek will be addressed in a separate drainage report. 
 
UDFCD and the Town of Parker has sponsored an update to the existing 
Happy Canyon Creek Outfall Systems Plan (OSP) and the 2014 Happy 
Canyon Creek Major Drainageway Plan (MDP). Any recommendations to 
channel upgrades to this reach of Happy Canyon Creek need to meet the 
recommendations of the OSP and 2014 MDP. Channel design and the 
Happy Canyon Creek bridge design must be reviewed and approved by 
UDFCD prior to the approval of associated drawings.  
 

Note: Note all channel improvement design and construction shall 
meet the minimum requirements of the UDFCD maintenance 
eligibility program. 

 
B. Green Acres Tributary 

 
Green Acres Tributary is a sizeable drainage basin (approximately 920 ac)  
within the Happy Canyon Creek drainage basin. The portion of Green Acres 
Tributary thalweg that extends through the site begins at an existing 12-ft. x 
10-ft. RCBC structure at E-470 and extends southwest upstream through 
the site to the southwest corner. This channel receives intermittent seasonal 
flows and is normally a dry stream bed. A small pocket of wetlands exists 
within the channel near the upper reach of the channel.  The on-site wetland 
areas were determined to be isolated and non-jurisdictional.  A current 
wetland determination prepared by Smith Environmental and Engineers has 
been certified by the US Army Corps of Engineers and is valid until March 2, 
2017.  See Appendix C for a copy of the Approved Jurisdictional 
Determination.  
 
As discussed earlier, a Zone A non-detailed floodplain exists over a portion 
of the lower reach of the Green Acres Tributary channel near the E-470 box 
culvert. Channel improvements will be needed to stabilize the existing 
channel bed and allow for on-stream detention/water quality storage. 
Several roadway crossing structures will be required to provide access to 
future developed sites and to provide a channel crossing for Belford 
Avenue. As currently planned, the Green Acres Tributary will be realigned 
throughout the site. Significant channel drop occurs across the site. Some of 
this drop will be provided through the roadway crossing structures and the 
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remaining drop will likely require stable drop structures strategically placed 
to minimize the difference in elevation between the proposed channel and 
the adjacent parcels to be developed. 
 
Floodplain mitigation will be required to map the final floodplain through the 
site and mitigate the existing Zone A floodplain. A LOMR will be required to 
complete this floodplain mitigation. 
 
 

 IV. DRAINAGE DESIGN CRITERIA 
 
 A. Regulations 
 

The regulations, guidelines, and drainage design criteria to be used are 
those contained within the Town of Parker Storm Drainage Design and 
Environmental Criteria and the Urban Storm Drainage Criteria Manual.  The 
general drainage concept is to construct a regional pond to provide 
detention for that portion of Green Acres Tributary basin downstream of the 
western limits of the proposed site and Grand View Estates.  In addition, 
detention/water quality ponds will be required for all areas not treated by the 
proposed regional detention pond.     

 
 
 B. Hydrologic Criteria 
 

The Rational Method will be used in the runoff calculations of the site’s 
historic and developed flows.  The initial storm will be based on a five-year 
storm frequency.  The major storm discharge will be calculated for the 100-
year storm frequency.  The pond outfall storm sewer will be designed for the 
100-year storm.  The Town of Parker intensity-frequency-duration curves 
will be used to determine the flows for each of the basins (refer to 
Appendix A).  The final required volumes of the sediment and detention 
ponds will be determined using the Town of Parker Storm Drainage Design 
and Environmental Criteria.  Allowable release rates for the ponds will be 
based on release factors for soil types B and C as presented in the Town of 
Parker Storm Drainage Design and Environmental Criteria. 

 
Future sizing of planned regional and sub-regional detention pond facilities 
shall follow the recommendations of UDFCD Outfall Systems Plan (OSP) 
and the 2014 Major Drainageway Plan for the Happy Canyon/Green Acres 
Tributary. 
 
Based on the existing Grand View Estates Subdivision and the assumed 
imperviousness for the proposed site, preliminary sizing for the on-site 
regional detention was completed.  The proposed regional pond planned  
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within Basin D will be required to contain a combined storage for water 
quality and detention volume for the major storm event. The proposed pond 
will meet the recommendations of the recent UDFCD OSP and Major 
Drainageway Plan updates. 
 
The proposed on-site regional water quality/detention pond will include a 5’ 
deep permanent pool.  An upstream water feature pond will also include a 5’ 
permanent pool.  The upstream pond is labeled as a water feature since its 
volume is not included in the calculations to meet the Town of Parker water 
quality/detention requirements.  The proposed ponds will be online with the 
Green Acres Tributary.  The proposed detention pond will discharge via an 
outlet structure to the existing 12’x10’ RCBC beneath Highway E-470. 
 
The water quality/detention pond(s) in Basin F will be required to contain 
the combined total storage for water quality and detention volume for the 
major storm event. Detention/Water Quality shall be designed to meet the 
minimum requirements of the UDFCD OSP and the Town of Parker 
requirements. 
 

 C. Variance from Criteria 
 

Because the proposed regional detention pond is a wet pond, UDFCD has 
indicated it is not eligible for full maintenance eligibility.  They indicated it is 
eligible for maintenance of the outlet structure, forebays and maintenance 
trail.  They also indicated the proposed water feature pond is not eligible for 
maintenance.   

 
The Town of Parker Storm Drainage and Environmental Criteria Manual, 
section 2.4.2.2 “requires all major drainage facilities located outside of street 
rights-of-way be eligible for UDFCD’s maintenance program as a pre-
condition of approval”.   A variance from this requirement will be requested. 
 

 V. ENVIRONMENTAL PROTECTION CRITERIA 
 
 A. General 
 

Site drainage improvements are intended to minimize the impact to the 
environment. 

 
 B. Construction BMP Plan 
 

Construction BMPs shall be placed during the appropriate construction 
phases to minimize soil erosion and the movement of sediment offsite.  
Construction BMPs shall be placed in two phases (Phase A and Phase B).  
The intent of the Phase A BMPs are to fulfill water quality objectives during 
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the overlot and roadway rough grading phase of the project.  Once Phase A 
rough grading and earthmoving is completed, Phase B BMP placement will 
commence.  Phase B includes fine grading, utility construction, and street 
construction.  Construction Plans will contain all appropriate Stormwater 
Management Details.  In addition, a Stormwater Management Plan will be 
prepared to meet the town of Parker, State of Colorado, and Environmental 
Protection Agency criteria. 

 
 
 
VI.  CONCLUSION 
 

This conceptual drainage report complies with all major standards of the Town of 
Parker and the Urban Drainage Flood Control District.  This overall plan for the 
site’s drainage design is effective and economical for controlling damage due to 
excess storm runoff and minimizing erosive discharges. This plan is intended to 
integrate into the future basin planning efforts by UDFCD, Douglas County and 
the Town of Parker when the Happy Canyon Creek Outfall System Planning 
study is updated. 
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USDA NRSC Soils Information Summary  
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Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Castle Rock Area, Colorado (CO622)

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

BrD Bresser sandy loam, 3 to 9 percent
slopes

B 0.8 0.1%

FoB Fondis clay loam, 1 to 3 percent
slopes

C 100.7 14.9%

FoD Fondis clay loam, 3 to 9 percent
slopes

C 38.8 5.7%

Lo Loamy alluvial land C 44.9 6.6%

Ma Manzanola clay loam C 55.6 8.2%

NeE Newlin gravelly sandy loam, 8 to 30
percent slopes

B 334.2 49.4%

NsE Newlin-Satanta complex, 5 to 20
percent slopes

B 3.2 0.5%

Sd Sandy alluvial land A 1.4 0.2%

Sn Satanta loam B 97.2 14.4%

Totals for Area of Interest 676.8 100.0%

Hydrologic Soil Group–Castle Rock Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

9/28/2011
Page 3 of 4



Description

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

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

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

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

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

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

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

Rating Options

Aggregation Method:  Dominant Condition

Component Percent Cutoff:   None Specified

Tie-break Rule:  Higher

Hydrologic Soil Group–Castle Rock Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

9/28/2011
Page 4 of 4
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FEMA FIRM Maps  
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APPENDIX C 
 

USACOE Approved Jurisdictional Determination 
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APPENDIX D 
 

Excerpts from Happy Canyon Major Drainageways Plan 
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APPENDIX E 
 

Basin Hydrology & SWMM Update 



Basin Hydrology & SWMM Update 

 

A copy of the CUHP and SWMM models associated with the latest Happy Canyon Creek Major 

Drainageway Plan was obtained from UDFCD.  This model was run unedited as a calibration 

model.  The results represented the values shown in the 2014 MDP.   

The MDP model included a regional detention pond in the area of the existing natural low area 

just upstream of the existing 12’x10’ RCBC that conveys the Green Acres Tributary under E-470.  

This model was edited to include the stage/storage pairs obtained from a current topographic 

survey of existing conditions in this area.  Key nodes were compared with the original model.  

As can be seen from the attached comparison table, the differences between the models were 

not significant. 

The model was then revised to include the sizing proposed in the Manhard Consulting design of 

the regional detention pond.  Again, the differences between the inflows at the key nodes were 

not significant when compared with the original model utilized for the Happy Canyon Creek 

MDP. 

Given the details of the proposed development of Compark South, Manhard Consulting 

prepared a more detailed delineation of the sub-basin areas in this area.  Some of the existing 

sub-basins included in the 2014 Happy Canyon MDP were also revised per more detailed 

information currently available.  These revised drainage basins were input into the original MDP 

model as a calibration between the proposed Manhard model and the original MDP model.  A 

comparison of the node inflows at key nodes within the model can be seen in the attached 

table. 

As stated before, Manhard Consulting has re-delineated some of the drainage basins for Happy 

Canyon to better reflect the new development and more accurately evaluate the hydrology for 

the area.  Basin H150 has been expanded to include a portion of basin H160 from the 2014 

MDP model and a portion of basin A340. Basin H160 was reduced in size and split into two 

basins, creating a new basin (H161) to coincide with the residential development to the south 

of Belford Ave. H170 and 180 were split into two basins, creating two new basins (H171 and 

H181), also to coincide with the residential development to the south of Belford Ave.  The 

northern portions of the original 2014 MDP basins H160, H170, and H180 were combined and 

now make up a new basin, H182, which includes the detention pond just south of E-470. An 

even further north portion of the original 2014 MDP basin H180, which includes a stretch of E-

470, was combined with a small portion of the 2014 MDP basin A380 to form the new basin 

H183. Originally, most of this area was shown to be routed through the detention pond to the 

south of E-470, but we believe this area actually discharges, undetained, to Happy Canyon 

Creek, just to the north of the box culvert that runs under E-470. Original MDP basins H185 and 

H190 were each split into two basins, creating two new basins (H186 and H191, respectively). 



 

Once the drainage area basins were revised and the model seemed to represent the original 

MDP model, the proposed Manhard regional detention pond design criteria and the proposed 

design of the Green Acres Tributary channel were entered into the model.  Except for Node 

GA010 the inflows at the key nodes of the model are not significantly different from the 2014 

Happy Canyon MDP.  The difference between the Manhard model and the MDP model is that 

basin H183 runoff is routed straight to Node GA010.  In the MDP model a large portion of the 

drainage basin was shown draining to the E-470 pond.  However, the portion north of E-470 will 

not drain south under E-470 to the pond. 

From the attached comparison of model results, it can be concluded that the proposed regional 

detention pond will meet the recommendations included in the 2014 Happy Canyon Major 

Drainageway Plan. 
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E-470 Natural Ex. Det Basin

Stage - Discharge

Elevation (ft) H (ft) L (ft) Qw (cfs) HW (ft) TW (ft) Qcul (cfs) Qrel (cfs) Area (sf) Vol. (AF)

5782.5 0 26 0.0 5782.5 5772.0 0.0 0.0 0 0.00

5783 0.5 26 34.0 5783 5774.1 185.5 34.0 936 0.00

5784 1.5 26 143.3 5784 5774.3 280.0 143.3 9,967 0.11

5785 2.5 28.4 336.8 5785 5774.6 384.4 336.8 24,707 0.50

5786 3.5 30.7 603.1 5786 5775.0 500.0 500.0 41,715 1.25

5787 4.5 32.9 942.2 5787 5775.3 626.3 626.3 68,834 2.51

5788 5.5 35.2 1362.1 5788 5775.6 760.0 760.0 99,020 4.42

5789 6.5 37.4 1859.4 5789 5775.9 902.9 902.9 132,636 7.07

5790 7.5 39.7 2446.3 5790 5776.3 1051.7 1051.7 166,976 10.50

5791 8.5 41.9 3115.0 5791 5776.6 1210.0 1210.0 206,888 14.76

5792 9.5 41.9 3680.6 5792 5776.8 1376.7 1376.7 243,993 19.93

5793 10.5 41.9 - 5793 5777.0 1508.0 1508.0 284,008 25.98

5794 11.5 5794 5777.1 1620.0 1620.0 315,488 32.86

5795 12.5 5795 5777.2 1730.0 1730.0 348,125 40.48

5796 13.5 5796 5777.4 1840.0 1840.0 381,674 48.85

E-470 Pond - Natural Stage-Storage.xlsx



E-470 Proposed Regional FS Pond

Stage - Discharge

Elevation (ft) H (ft)

Q (cfs)  

WQ Plate

Qw (cfs) 

97' Weir 

@ 5792

Qw (cfs) 

50' Weir 

@ 5794

Q (cfs) 

12'x10'  

EX RCBC Qrel (cfs) Area (sf) Vol. (AF)

5788 0 0   760.0 0.0 114,957 0.00

5789 1 0.53   902.9 0.5 127,960 2.79

5790 2 1.73   1051.7 1.4 134,911 5.80

5791 3 2.44   1210.0 2.4 142,080 8.98

5792 4 3.48 0.0  1376.7 3.5 149,170 12.33

5793 5 4.19 291.0  1508.0 295.2 156,002 15.83

5794 6 4.78 823.1 0 1620.0 827.9 162,642 19.49

5795 7 5.31 1512.1 150 1730.0 1667.4 170,252 23.31

E-470 Pond - Proposed Stage-Storage.xlsx



AFW Pond Alternate

UDFCD Original MDP Model

UDFCD Original MDP Model

with E-470 Natural

Depression Per MCL Topo

UDFCD Original MDP Model

with E-470 Pond Per MCL

Design

UDFCD Original MDP Model

with New Subdivided Basins

Routed Based on Orignal

MDP Model

MCL Model with New MCL

Designed E-470 Pond,

Channels, and Storm Sewer.

New Subdivided Basins

Routed Based on Original

MDP Model

MCL Model with New MCL

Designed E-470 Pond,

Channels, and Storm Sewer.

Basins Rerouted to

Accurately Show Flow

Paths(3)

MCL Model with New MCL

Designed E-470 Pond, AFW

Pond, Channels, and Storm

Sewer. Basins Rerouted to

Accurately Show Flow

Paths(3)

LOMR

By Others

Channel

Design Plans

GA005 385.3 385.3 385.3 385.3 385.3 385.3 385.3

GA506 (Airport 320 Pond) 461.1 461.1 461.1 539.4(4) 539.4(4) 610.0(5) 610.05)

GA006 (Pond Outflow) 408.0 408.0 408.0 448.0 448.0 472.8 472.8

GA007 460.1 460.1 460.1 456.2 463.1 485.0 485.0

GA350 (E-470 Pond) 543.2 543.2 543.2 512.5 577.0 587.9 587.9

GA008 (Pond Outflow) 533.2 535.8 540.3 502.6 561.2 570.0 570.0

GA009 602.0 607.6 614.5 532.6 561.1 569.9 569.9 724.0 1500.0

GA010 620.1 737.0(2)
638.1 617.6 676.9 872.6(1) 734.6(1)

1189.0 1720.0

Notes:

1.)

2.)

3.)

4.)

5.) An increase in flow is seen due to the addition of a portion of Basin A340 (+/- 56 Acres) to Basin H150.

Historical Design Flows

Q100 Inflow (cfs)

Node ID

2015 MCL Basin Delineation2014 MDP Basin Delineation

Node GA010 observes a large incease in flow due to the fact that the E-470 portion of the original Basin H180 (+/- 34

Acres) is now being routed straight to Node GA010 as part of the new Basin H183. In the 2014 UDFCD MDP model, this

area was shown to be detained and restricted by the E-470 Pond. We believe this to be inaccurate. In addition, Basin

H183 now includes the area just North of E-470 and East of the channel. Our model assumes a developed condition for

this area, which results in an increased impervious percentage, resulting in greater direct flow runoff to Green Acres

Tributary.

An increase in flow is seen due to the addition of a portion of Basin H160 (+/- 48 Acres) to Basin H150.

An increase in flow is seen due to the fact that the peaks of the two hydrographs that meet at this node line up at the

same time. This is caused by the outflow pattern of the natural depression at E-470.

Impervious percentages for the Grandview Estates basins were lowered from the Original MDP Model values to

accurately depict the conditions of the current site design. Basin H150 now inlcudes a portion of Basin A340 (+/- 56

Acres) from the Original MDP Model.
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Channel & Arch Culvert Hydraulic Design 



Channel & Arch Culvert Hydraulic Design 

 

The peak runoffs utilized for design of Green Acres Tributary and the E-470 regional detention 

pond were taken from the Happy Canyon Major Drainageways Plan.  The peak runoffs utilized 

considered future development of the drainage basin and no improvements to the existing 

infrastructure. The peak runoff during the minor 5 year design storm is 250 cfs and the peak 

runoff during the major 100 year design storm is 725 cfs  

 

These peak runoffs were utilized to design the proposed channel sections for Green Acres 

Tributary. The peak runoff for the 5 year storm was utilized for the low flow section of the 

proposed channel and the peak 100 year storm was utilized for the overall capacity of the 

channel.   

 

See following calculations 
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Compark South

TOWN OF PARKER, COLORADO

PROPOSED IMPERVIOUSNESS CALCULATIONS

CVS-1

Land Use

Imperviousness

(UDFCD Table 6-3) Total Area (Acres)

Impervious Area

(Acres)

Pavement/Hardscape 100% 1.18 1.18

Landscape 2% 2.67 0.05

Total Area: 3.85

Percentage Imperviousness: 32.0%

C2 (Table 6-4, Type C Soil): 0.28

C5 (Table 6-4, Type C Soil): 0.33

C100 (Table 6-4, Type C Soil): 0.65

CVS-2

Land Use

Imperviousness

(UDFCD Table 6-3) Total Area (Acres)

Impervious Area

(Acres)

Pavement/Hardscape 100% 1.09 1.09

Landscape 2% 0.33 0.01

Total Area: 1.42

Percentage Imperviousness: 77.0%

C2 (Table 6-4, Type C Soil): 0.69

C5 (Table 6-4, Type C Soil): 0.72

C100 (Table 6-4, Type C Soil): 0.85

CVS-3

Land Use

Imperviousness

(UDFCD Table 6-3) Total Area (Acres)

Impervious Area

(Acres)

Pavement/Hardscape 100% 0.57 0.57

Landscape 2% 0.37 0.01

Total Area: 0.94

Percentage Imperviousness: 62.0%

C2 (Table 6-4, Type B Soil): 0.55

C5 (Table 6-4, Type B Soil): 0.58

C100 (Table 6-4, Type B Soil): 0.76

CVS-4

Percentage Imperviousness*: 50.0%

C2 (Table 6-4, Type B Soil): 0.45

C5 (Table 6-4, Type B Soil): 0.47

C100 (Table 6-4, Type B Soil): 0.70

CVS-5

Percentage Imperviousness*: 45.0%

C2 (Table 6-4, Type B Soil): 0.40

C5 (Table 6-4, Type B Soil): 0.42

C100 (Table 6-4, Type B Soil): 0.67

4/8/2016

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



CVS-6

Land Use

Imperviousness

(UDFCD Table 6-3) Total Area (Acres)

Impervious Area

(Acres)

Pavement/Hardscape 100% 0.28 0.28

Landscape 2% 0.37 0.01

Total Area: 0.65

Percentage Imperviousness: 45.0%

C2 (Table 6-4, Type B Soil): 0.40

C5 (Table 6-4, Type B Soil): 0.42

C100 (Table 6-4, Type B Soil): 0.67

CVS-7

Land Use

Imperviousness

(UDFCD Table 6-3) Total Area (Acres)

Impervious Area

(Acres)

Pavement/Hardscape 100% 0.86 0.86

Landscape 2% 0.25 0.01

Total Area: 1.11

Percentage Imperviousness: 78.0%

C2 (Table 6-4, Type B Soil): 0.69

C5 (Table 6-4, Type B Soil): 0.73

C100 (Table 6-4, Type B Soil): 0.84

CVS-8

Land Use

Imperviousness

(UDFCD Table 6-3) Total Area (Acres)

Impervious Area

(Acres)

Pavement/Hardscape 100% 0.83 0.83

Landscape 2% 0.68 0.01

Total Area: 1.51

Percentage Imperviousness: 56.0%

C2 (Table 6-4, Type B Soil): 0.50

C5 (Table 6-4, Type B Soil): 0.52

C100 (Table 6-4, Type B Soil): 0.73

CVS-9

Percentage Imperviousness*: 55.0%

C2 (Table 6-4, Type B Soil): 0.49

C5 (Table 6-4, Type B Soil): 0.51

C100 (Table 6-4, Type B Soil): 0.72

CVS-9A

Percentage Imperviousness*: 55.0%

C2 (Table 6-4, Type B Soil): 0.49

C5 (Table 6-4, Type B Soil): 0.51

C100 (Table 6-4, Type B Soil): 0.72

CVS-10

Percentage Imperviousness*: 51.0%

C2 (Table 6-4, Type B Soil): 0.45

C5 (Table 6-4, Type B Soil): 0.47

C100 (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-11

Land Use

Imperviousness

(UDFCD Table 6-3) Total Area (Acres)

Impervious Area

(Acres)

Pavement/Hardscape 100% 1.57 1.57

Landscape 2% 0.46 0.01

Total Area: 2.03

Percentage Imperviousness: 78.0%

C2 (Table 6-4, Type B Soil): 0.69

C5 (Table 6-4, Type B Soil): 0.73

C100 (Table 6-4, Type B Soil): 0.84

CVS-12

Percentage Imperviousness*: 55.0%

C2 (Table 6-4, Type B Soil): 0.49

C5 (Table 6-4, Type B Soil): 0.51

C100 (Table 6-4, Type B Soil): 0.72

CVS-13

Percentage Imperviousness*: 55.0%

C2 (Table 6-4, Type B Soil): 0.49

C5 (Table 6-4, Type B Soil): 0.51

C100 (Table 6-4, Type B Soil): 0.72

CVS-13A

Land Use

Imperviousness

(UDFCD Table 6-3) Total Area (Acres)

Impervious Area

(Acres)

Pavement/Hardscape 100% 0.41 0.41

Landscape 2% 0.28 0.01

Total Area: 0.69

Percentage Imperviousness: 61.0%

C2 (Table 6-4, Type B Soil): 0.54

C5 (Table 6-4, Type B Soil): 0.57

C100 (Table 6-4, Type B Soil): 0.75

CVS-14

Land Use

Imperviousness

(UDFCD Table 6-3) Total Area (Acres)

Impervious Area

(Acres)

Pavement/Hardscape 100% 2.94 2.94

Landscape 2% 8.60 0.17

Total Area: 11.54

Percentage Imperviousness: 27.0%

C2 (Table 6-4, Type B Soil): 0.24

C5 (Table 6-4, Type B Soil): 0.25

C100 (Table 6-4, Type B Soil): 0.59

CVS-15

Percentage Imperviousness*: 55.0%

C2 (Table 6-4, Type B Soil): 0.49

C5 (Table 6-4, Type B Soil): 0.51

C100 (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-15A

Land Use

Imperviousness

(UDFCD Table 6-3) Total Area (Acres)

Impervious Area

(Acres)

Pavement/Hardscape 100% 0.36 0.36

Landscape 2% 0.24 0.00

Total Area: 0.60

Percentage Imperviousness: 60.0%

C2 (Table 6-4, Type B Soil): 0.53

C5 (Table 6-4, Type B Soil): 0.56

C100 (Table 6-4, Type B Soil): 0.75

CVS-16

Percentage Imperviousness*: 50.0%

C2 (Table 6-4, Type B Soil): 0.45

C5 (Table 6-4, Type B Soil): 0.47

C100 (Table 6-4, Type B Soil): 0.70

CVS-17

Percentage Imperviousness*: 51.0%

C2 (Table 6-4, Type B Soil): 0.45

C5 (Table 6-4, Type B Soil): 0.47

C100 (Table 6-4, Type B Soil): 0.70

CVS-18

Percentage Imperviousness*: 50.0%

C2 (Table 6-4, Type B Soil): 0.45

C5 (Table 6-4, Type B Soil): 0.47

C100 (Table 6-4, Type B Soil): 0.70

CVS-19

Percentage Imperviousness*: 73.0%

C2 (Table 6-4, Type B Soil): 0.65

C5 (Table 6-4, Type B Soil): 0.68

C100 (Table 6-4, Type B Soil): 0.81

CVS-20

Percentage Imperviousness*: 50.0%

C2 (Table 6-4, Type B Soil): 0.45

C5 (Table 6-4, Type B Soil): 0.47

C100 (Table 6-4, Type B Soil): 0.70

CVS-21

Percentage Imperviousness*: 50.0%

C2 (Table 6-4, Type B Soil): 0.45

C5 (Table 6-4, Type B Soil): 0.47

C100 (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.



BEL-1

Land Use

Imperviousness

(UDFCD Table 6-3) Total Area (Acres)

Impervious Area

(Acres)

Pavement/Hardscape 100% 1.23 1.23

Landscape 2% 1.65 0.03

Total Area: 2.88

Percentage Imperviousness: 44.0%

C2 (Table 6-4, Type B Soil): 0.39

C5 (Table 6-4, Type B Soil): 0.41

C100 (Table 6-4, Type B Soil): 0.67

BEL-2

Land Use

Imperviousness

(UDFCD Table 6-3) Total Area (Acres)

Impervious Area

(Acres)

Pavement/Hardscape 100% 0.68 0.68

Landscape 2% 0.70 0.01

Total Area: 1.38

Percentage Imperviousness: 77.0%

C2 (Table 6-4, Type B Soil): 0.69

C5 (Table 6-4, Type B Soil): 0.72

C100 (Table 6-4, Type B Soil): 0.83

BEL-3

Land Use

Imperviousness

(UDFCD Table 6-3) Total Area (Acres)

Impervious Area

(Acres)

Pavement/Hardscape 100% 1.34 1.34

Landscape 2% 2.60 0.05

Total Area: 3.94

Percentage Imperviousness: 35.0%

C2 (Table 6-4, Type B Soil): 0.31

C5 (Table 6-4, Type B Soil): 0.33

C100 (Table 6-4, Type B Soil): 0.63

BEL-4

Land Use

Imperviousness

(UDFCD Table 6-3) Total Area (Acres)

Impervious Area

(Acres)

Pavement/Hardscape 100% 1.36 1.36

Landscape 2% 0.39 0.01

Total Area: 1.75

Percentage Imperviousness: 78.0%

C2 (Table 6-4, Type B Soil): 0.69

C5 (Table 6-4, Type B Soil): 0.73

C100 (Table 6-4, Type B Soil): 0.84

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



BEL-5

Land Use

Imperviousness

(UDFCD Table 6-3) Total Area (Acres)

Impervious Area

(Acres)

Pavement/Hardscape 100% 3.43 3.43

Landscape 2% 1.12 0.02

Total Area: 4.55

Percentage Imperviousness: 76.0%

C2 (Table 6-4, Type B Soil): 0.68

C5 (Table 6-4, Type B Soil): 0.71

C100 (Table 6-4, Type B Soil): 0.83

BEL-6

Land Use

Imperviousness

(UDFCD Table 6-3) Total Area (Acres)

Impervious Area

(Acres)

Pavement/Hardscape 100% 2.77 2.77

Landscape 2% 1.18 0.02

Total Area: 3.95

Percentage Imperviousness: 71.0%

C2 (Table 6-4, Type B Soil): 0.63

C5 (Table 6-4, Type B Soil): 0.66

C100 (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.



PROJECT: Compark Village South, Filing 1 NOTES: JOB NO: CLCPKC3

Ti = [0.395 x (1.1 - C5) x L0.5] / (S0.33)

CALCULATED BY: RAK DATE: April 8, 2016 Tt = L / (60 x V) (Velocity from UDFCD Fig. RO-1)

REVISED BY: DATE: TC Check = 10 + L/180 (Urbanized Basins Only)

SUB-BASIN DATA INITIAL/OVERLAND TIME (Ti) TRAVEL TIME (Tt) - (GRASS SWALE)
TRAVEL TIME (Tt) - (PAVEMENT/CURB &

GUTTER)
Tc CHECK

(urbanized basins)
FINAL Tc

(min)
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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) 0.70 3.58 100 1.0% 7.2 0 0.0% 0.0 0.0 404 1.5% 2.4 2.7 504 12.8 7.2

CVS-5 (Inlet 4-4) 0.67 2.88 100 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 5-4) 0.67 0.69 - - - - - - - - - - - - - 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) 0.73 1.51 55 7.0% 2.6 0 0.0% 0.0 0.0 774 0.6% 1.5 8.7 829 14.6 11.3

CVS-9 (Inlet 3-6) 0.72 2.44 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 4-6) 0.70 4.42 100 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 7.26 75 1.5% 5.1 137 1.5% 0.9 2.7 835 1.0% 2.0 7.0 1047 15.8 14.8

CVS-13 (Inlet 3-5) 0.72 3.26 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-13A (Inlet 3-5A) 0.75 0.69 0 0.0% 0.0 0 0.0% 0.0 0.0 788 0.9% 1.9 6.9 788 14.4 6.9

CVS-14 (Inlet 5-5) 0.59 11.54 100 2.0% 7.4 227 3.5% 1.3 2.9 867 1.0% 2.0 7.2 1194 16.6 16.6

CVS-15 (Inlet 4-5) 0.72 2.40 100 5.7% 3.8 127 5.7% 1.7 1.3 723 1.4% 2.4 5.1 950 15.3 10.2

CVS-15A (Inlet 4-5A) 0.75 0.60 - - - - - - - - - - - - - 5.0 Minimum

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 2.12 100 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) 0.67 2.88 100 1.5% 6.8 466 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) 0.63 3.94 100 1.5% 7.5 232 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 0 0.0% 0.0 0.0 1602 3.1% 3.5 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

STANDARD FORM SF-2

PROPOSED DRAINAGE BASINS

TIME OF CONCENTRATION

Rational Method Drainage Calculations Form SF-3-2-5-16.xlsx, 4/8/2016



PROPOSED DRAINAGE BASINS
STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

PROJECT: COMPARK VILLAGE SOUTH, FILING 1 CLCPKC3

CALCULATED BY: RAK DATE: 2-YEAR

REVISED BY: DATE:

DIRECT RUNOFF INLET STORM SEWER REMARKS
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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 7.9% 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 9.6% 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 24.0 0.7% 30

CVS-4 (Inlet 2-4) 4 3.58 7.2 0.45 4.2 1.59 6.7 6.7 6.7 0.0 21.9 0.9% 30

CVS-5 (Inlet 4-4) 5 2.88 9.0 0.40 3.9 1.15 4.5 4.5 4.5 0.0 14.3 2.7% 30

CVS-6 (Inlet 5-4) 6 0.69 5.0 0.40 4.7 0.28 1.3 1.3 1.3 0.0 9.8 1.7% 30

CVS-7 (Inlet 1-6) 7 1.11 10.2 0.69 3.7 0.77 2.9 2.9 2.9 0.0 17.0 3.0% 24

CVS-8 (Inlet 2-6) 8 1.51 11.3 0.50 3.6 0.75 2.7 2.7 2.7 0.0 14.1 1.4% 24

CVS-9 (Inlet 3-6) 9 2.44 11.8 0.49 3.5 1.19 4.2 4.2 4.2 0.0 11.2 4.2% 24

CVS-9A (Inlet 3-4) 9A 0.37 5.0 0.49 4.7 0.18 0.9 0.9 0.9 0.0 21.9 0.9% 30

CVS-10 (Inlet 4-6) 10 4.42 11.6 0.45 3.5 2.01 7.1 7.1 7.1 0.0 7.1 1.1% 24

CVS-11 (Inlet 1-5) 11 2.03 12.3 0.69 3.4 1.41 4.9 4.9 4.9 0.0 41.5 0.8% 36

CVS-12 (Inlet 2-5) 12 7.26 14.8 0.49 3.2 3.55 11.3 11.3 11.3 0.0 36.7 0.8% 36

CVS-13 (Inlet 3-5) 13 3.26 8.4 0.49 4.0 1.60 6.4 6.4 6.4 0.0 25.3 1.8% 36

CVS-13A (Inlet 3-5A) 13A 0.69 6.9 0.54 4.3 0.37 1.6 1.6 1.6 0.0 15.5 4.4% 30

CVS-14 (Inlet 5-5) 14 11.54 16.6 0.24 3.0 2.77 8.3 8.3 8.3 0.0 12.4 3.0% 30

CVS-15 (Inlet 4-5) 15 2.40 10.2 0.49 3.7 1.17 4.4 4.4 4.4 0.0 25.3 1.8% 36

CVS-15A (Inlet 4-5A) 15A 0.60 5.0 0.53 4.7 0.32 1.5 1.5 1.5 0.0 15.5 4.4% 30

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 2.12 12.8 0.45 3.4 0.94 3.2 3.2 3.2 0.0 - - -

CVS-19 19 1.61 6.0 0.65 4.5 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 5.3 5.3 5.3 0.0 - - -

BEL-1 (Inlet 2-1) B1 2.88 12.8 0.39 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 3.94 14.4 0.31 3.2 1.23 3.9 3.9 3.9 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 11.6 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 - - - - -

April 8, 2016 Manning's n-value =0.013

Rational Method Drainage Calculations Form SF-3-2-5-16.xlsx, 4/8/2016



PROPOSED DRAINAGE BASINS
STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

PROJECT: COMPARK VILLAGE SOUTH, FILING 1 CLCPKC3

CALCULATED BY: RAK DATE: 5-YEAR

REVISED BY: DATE:

DIRECT RUNOFF INLET STORM SEWER REMARKS
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CVS-1 (Inlet 1-3) 1 3.85 6.9 0.33 4.3 1.27 5.5 5.5 5.5 0.0 7.9% 24

CVS-2 (Inlet 2-3) 2 1.42 6.6 0.72 4.3 1.03 4.5 4.5 4.5 0.0 9.6% 24

CVS-3 (Inlet 1-4) 3 0.94 6.2 0.58 4.4 0.54 2.4 2.4 2.4 0.0 0.7% 30

CVS-4 (Inlet 2-4) 4 3.58 7.2 0.47 4.2 1.66 7.0 7.0 7.0 0.0 0.9% 30

CVS-5 (Inlet 4-4) 5 2.88 9.0 0.42 3.9 1.21 4.7 4.7 4.7 0.0 2.7% 30

CVS-6 (Inlet 5-4) 6 0.69 5.0 0.42 4.7 0.29 1.4 1.4 1.4 0.0 1.7% 30

CVS-7 (Inlet 1-6) 7 1.11 10.2 0.73 3.7 0.81 3.0 3.0 3.0 0.0 3.0% 24

CVS-8 (Inlet 2-6) 8 1.51 11.3 0.52 3.6 0.79 2.8 2.8 2.8 0.0 1.4% 24

CVS-9 (Inlet 3-6) 9 2.44 11.8 0.51 3.5 1.25 4.4 4.4 4.4 0.0 4.2% 24

CVS-9A (Inlet 3-4) 9A 0.37 5.0 0.51 4.7 0.19 0.9 0.9 0.9 0.0 0.9% 30

CVS-10 (Inlet 4-6) 10 4.42 11.6 0.47 3.5 2.10 7.4 7.4 7.4 0.0 1.1% 24

CVS-11 (Inlet 1-5) 11 2.03 12.3 0.73 3.4 1.47 5.1 5.1 5.1 0.0 0.8% 36

CVS-12 (Inlet 2-5) 12 7.26 14.8 0.51 3.2 3.71 11.8 11.8 11.8 0.0 0.8% 36

CVS-13 (Inlet 3-5) 13 3.26 8.4 0.51 4.0 1.67 6.7 6.7 6.7 0.0 1.8% 36

CVS-13A (Inlet 3-5A) 13A 0.69 6.9 0.57 4.3 0.39 1.7 1.7 1.7 0.0 4.4% 30

CVS-14 (Inlet 5-5) 14 11.54 16.6 0.25 3.0 2.90 8.7 8.7 8.7 0.0 3.0% 30

CVS-15 (Inlet 4-5) 15 2.40 10.2 0.51 3.7 1.23 4.6 4.6 4.6 0.0 1.8% 36

CVS-15A (Inlet 4-5A) 15A 0.60 5.0 0.56 4.7 0.33 1.6 1.6 1.6 0.0 4.4% 30

CVS-16 16 2.07 13.5 0.47 3.3 0.96 3.2 3.2 - - - - -

CVS-17 17 4.10 10.2 0.47 3.7 1.94 7.3 7.3 - - - - -

CVS-18 18 2.12 12.8 0.47 3.4 0.99 3.3 3.3 - - - - -

CVS-19 19 1.61 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 1.80 5.5 5.5 - - - - -

BEL-1 (Inlet 2-1) B1 2.88 12.8 0.41 3.4 1.18 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 0.99 4.1 4.1 4.1 0.0 8.8 0.9% 36

BEL-3 (Inlet 2-2) B3 3.94 14.4 0.33 3.2 1.28 4.1 4.1 4.1 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 4.55 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 - - - - -

April 8, 2016 Manning's n-value =0.013

Rational Method Drainage Calculations Form SF-3-2-5-16.xlsx, 4/8/2016



PROPOSED DRAINAGE BASINS
STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

PROJECT: COMPARK VILLAGE SOUTH, FILING 1 CLCPKC3

CALCULATED BY: RAK DATE: 100-YEAR

REVISED BY: DATE:

DIRECT RUNOFF INLET STORM SEWER REMARKS
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CVS-1 (Inlet 1-3) 1 3.85 6.9 0.65 8.0 2.51 20.2 20.2 13.5 6.7 19.8 7.9% 24 Bypass flow goes to CVS-3.

CVS-2 (Inlet 2-3) 2 1.42 6.6 0.85 8.1 1.21 9.9 9.9 6.3 3.6 6.3 9.6% 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 88.3 0.7% 30 Takes bypass flow from CVS-1. Bypass goes to CVS-7.

CVS-4 (Inlet 2-4) 4 3.58 7.2 0.70 7.9 2.50 19.8 20.8 13.6 7.2 72.4 0.9% 30
Takes bypass flow from CVS-2 and CVS-5. Bypass goes to
CVS-8.

CVS-5 (Inlet 4-4) 5 2.88 9.0 0.67 7.3 1.94 14.3 14.3 11.1 3.2 62.8 2.7% 30 Bypass flow goes to CVS-4.

CVS-6 (Inlet 5-4) 6 0.69 5.0 0.67 8.8 0.47 4.1 4.1 3.9 0.2 51.7 1.7% 30 Bypass flow goes to CVS-14.

CVS-7 (Inlet 1-6) 7 1.11 10.2 0.84 7.0 0.93 6.5 11.4 7.1 4.3 43.2 3.0% 24 Takes bypass flow from CVS-3. Bypass goes to CVS-11.

CVS-8 (Inlet 2-6) 8 1.51 11.3 0.73 6.7 1.10 7.4 18.2 12.6 5.6 36.1 1.4% 24 Takes bypass flow from CVS-4. Bypass goes to CVS-12.

CVS-9 (Inlet 3-6) 9 2.44 11.8 0.72 6.6 1.77 11.6 11.6 9.9 1.7 23.5 4.2% 24 Bypass flow goes to CVS-12.

CVS-9A (Inlet 3-4) 9A 0.37 5.0 0.72 8.8 0.27 2.4 2.4 2.4 0.0 72.4 0.9% 30 No bypass flow.

CVS-10 (Inlet 4-6) 10 4.42 11.6 0.70 6.6 3.11 20.6 20.6 13.6 7.0 13.6 1.1% 24 Bypass flow goes to CVS-13.

CVS-11 (Inlet 1-5) 11 2.03 12.3 0.84 6.5 1.70 11.0 15.1 15.1 0.0 159.2 0.8% 36 Takes bypass flow from CVS-7.

CVS-12 (Inlet 2-5) 12 7.26 14.8 0.72 5.9 5.25 31.2 56.0 56.0 0.0 56.0 0.8% 36 Takes bypass flow from CVS-8, CVS-9, CVS-13 and CVS-15.

CVS-13 (Inlet 3-5) 13 3.26 8.4 0.72 7.5 2.36 17.7 29.9 16.3 13.6 88.1 1.8% 36
Takes bypass flow from CVS-10 and CVS-13A. Bypass goes

to CVS-12.

CVS-13A (Inlet 3-5A) 13A 0.69 6.9 0.75 8.0 0.52 4.2 17.8 12.6 5.2 59.4 4.4% 30 Bypass flow goes to CVS-13.

CVS-14 (Inlet 5-5) 14 11.54 16.6 0.59 5.6 6.77 38.0 38.2 11.1 27.1 34.3 3.0% 30 Takes bypass flow from CVS-6.

CVS-15 (Inlet 4-5) 15 2.40 10.2 0.72 7.0 1.74 12.1 17.2 12.4 4.8 88.1 1.8% 36 Takes bypass from CVS-15A. Bypass flow goes to CVS-12.

CVS-15A (Inlet 4-5A) 15A 0.60 5.0 0.75 8.8 0.45 4.0 17.6 12.5 5.1 59.4 4.4% 30 Bypass flow goes to CVS-15.

CVS-16 16 2.07 13.5 0.70 6.2 1.45 9.0 - - - - - -

CVS-17 17 4.10 10.2 0.70 7.0 2.89 20.2 - - - - - -

CVS-18 18 2.12 12.8 0.70 6.4 1.48 9.4 - - - - - -

CVS-19 19 1.61 6.0 0.81 8.4 1.31 11.0 - - - - - -

CVS-20 20 1.80 10.8 0.70 6.8 1.26 8.6 - - - - - -

CVS-21 21 3.88 16.1 0.70 5.7 2.71 15.5 - - - - - -

BEL-1 (Inlet 2-1) B1 2.88 12.8 0.67 6.3 1.93 12.2 12.2 7.6 4.6 63.6 3.3% 36 Bypass flow goes 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 3.94 14.4 0.63 6.0 2.46 14.8 19.4 19.4 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 4.55 11.0 0.83 6.8 3.76 25.5 - - - - - -

BEL-6 B6 3.95 7.4 0.80 7.9 3.17 24.9 - - - - - -

April 8, 2016 Manning's n-value =0.013

Rational Method Drainage Calculations Form SF-3-2-5-16.xlsx, 4/8/2016



Profile Report

Engineering Profile - Profile - 1 (KB Homes StormCAD [2 year].stsw)

5,825.00

5,830.00

5,835.00

5,840.00

5,845.00

5,850.00

-0+50 0+00 0+50 1+00 1+50

Station (ft)

E
le

va
ti
o

n
(f

t)

INLET 1-3
Rim: 5,844.68 ft
Invert: 5,830.94 ft

INLET 2-3
Rim: 5,845.76 ft
Invert: 5,840.56 ft

O-1
Rim: 5,829.00 ft
Invert: 5,829.00 ftC

O
-2: 19.0

ft @
0.102

ft/ft

C
ircle

- 24.0
in

C
O

-1: 93.0
ft @

0.100
ft/ft

C
ircle

- 24.0
in

Page 1 of 127 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-16664/7/2016

Bentley StormCAD V8i (SELECTseries 4)
[08.11.04.54]Bentley Systems, Inc. Haestad Methods Solution CenterKB Homes StormCAD [2 year].stsw



Profile Report

Engineering Profile - Profile - 1 (KB Homes StormCAD [5 year].stsw)

E
le

va
ti
o

n
(f

t)

CO-2: 25.0
ft @

0.078
ft/ft

Circle
- 24.0

in

C
O

-1: 93.0
ft @

0.100
ft/ft

C
ircle

- 24.0
in

Page 1 of 127 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-16664/7/2016

Bentley StormCAD V8i (SELECTseries 4)
[08.11.04.54]Bentley Systems, Inc. Haestad Methods Solution CenterKB Homes StormCAD [5 year].stsw



Profile Report

Engineering Profile - Profile - 1 (KB Homes StormCAD [100 year].stsw)

E
le

va
ti
o

n
(f

t)

CO-2: 25.0
ft @

0.078
ft/ft

Circle
- 24.0

in

C
O

-1: 93.0
ft @

0.100
ft/ft

C
ircle

- 24.0
in

Page 1 of 127 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-16664/7/2016

Bentley StormCAD V8i (SELECTseries 4)
[08.11.04.54]Bentley Systems, Inc. Haestad Methods Solution CenterKB Homes StormCAD [100 year].stsw



Profile Report

Engineering Profile - Profile - 2 (KB Homes StormCAD [2 year].stsw)

5,820.00

5,825.00

5,830.00

5,835.00

5,840.00

5,845.00

5,850.00

-0+50 0+00 0+50 1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+50 5+00 5+50 6+00 6+50 7+00 7+50 8+00 8+50 9+00 9+50 10+00 10+50 11+00

Station (ft)

STMH 1-4
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Invert: 5,820.42 ft

STMH 2-4
Rim: 5,833.20 ft
Invert: 5,822.16 ft

STMH 4-4
Rim: 5,847.63 ft
Invert: 5,833.78 ft

STMH 3-4
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Invert: 5,827.41 ft

INLET 5-4
Rim: 5,843.68 ft
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Station (ft)

STMH 1-4
Rim: 5,828.39 ft
Invert: 5,820.42 ft

STMH 2-4
Rim: 5,833.20 ft
Invert: 5,822.16 ft

STMH 4-4
Rim: 5,847.63 ft
Invert: 5,833.78 ft

STMH 3-4
Rim: 5,835.70 ft
Invert: 5,827.41 ft

INLET 5-4
Rim: 5,843.68 ft
Invert: 5,832.33 ft

INLET 6-4
Rim: 5,842.05 ft
Invert: 5,835.93 ft

FES 2-4
Rim: 5,843.50 ft
Invert: 5,839.17 ft

FES 1-4
Rim: 5,823.33 ft
Invert: 5,820.00 ft

CO-11: 200.0 ft @ 0.008 ft/ftCircle - 36.0 in RCP
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Circle - 36.0 in

CO-13: 55.4 ft @ 0.007 ft/ftCircle - 36.0 in RCP
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Invert: 5,811.72 ft

INLET 2-6
Rim: 5,822.86 ft
Invert: 5,813.03 ft

INLET 3-6
Rim: 5,826.98 ft
Invert: 5,820.66 ft

INLET 4-6
Rim: 5,827.28 ft
Invert: 5,821.40 ft

FES1-6
Rim: 5,808.25 ft
Invert: 5,806.00 ft

CO-17: 194.4 ft @ 0.029 ft/ft

Circle - 24.0 in RCP

CO-16: 76.0 ft @ 0.015 ft/ftCircle - 24.0 in RCP

CO-15: 177.7 ft @ 0.041 ft/ft

Circle - 24.0 in

CO-14: 35.5 ft @ 0.015 ft/ftCircle - 24.0 in RCP
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Invert: 5,811.23 ft

STMH 1-5
Rim: 5,817.87 ft
Invert: 5,805.81 ft
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Rim: 5,831.03 ft
Invert: 5,821.14 ft

INLET 6-5
Rim: 5,840.66 ft
Invert: 5,833.88 ft

FES 2-5
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Invert: 5,835.79 ft
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Rim: 5,819.28 ft
Invert: 5,813.46 ft

STMH 2-5
Rim: 5,821.19 ft
Invert: 5,811.23 ft

STMH 1-5
Rim: 5,817.87 ft
Invert: 5,805.81 ft
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Rim: 5,831.03 ft
Invert: 5,821.14 ft
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STMH 3-5
Rim: 5,819.28 ft
Invert: 5,813.46 ft

STMH 2-5
Rim: 5,821.19 ft
Invert: 5,811.23 ft STMH 1-5

Rim: 5,817.87 ft
Invert: 5,805.81 ft

INLET 5-5
Rim: 5,831.03 ft
Invert: 5,821.14 ft

INLET 6-5
Rim: 5,840.66 ft
Invert: 5,833.88 ft

FES 2-5
Rim: 5,838.04 ft
Invert: 5,835.79 ft

FES 1-5
Rim: 5,791.33 ft
Invert: 5,788.00 ft

CO-18: 42.7 ft @ 0.040 ft/ft

Circle - 24.0 in RCP

CO-20: 250.0 ft @ 0.030 ft/ft

Circle - 30.0 in RCP

CO-23: 25.0 ft @
0.045 ft/ft

Circle - 30.0 in RCP

CO-19: 311.0 ft @ 0.040 ft/ft

Circle - 24.0 in

CO-29: 460.2 ft @ 0.039 ft/ft
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CO-26: 291.4 ft @ 0.018 ft/ft
Circle - 36.0 in
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Project:

Inlet ID:

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb TBACK = 17.5 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 37.0 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 = 0.019 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 TMAX = 21.0 37.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

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

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 23.4 207.0 cfs

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

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

COMPARK SOUTH

INLET 1-1

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

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

Inlet 1-1.xlsm, Q-Allow 4/7/2016, 3:28 PM



Project:

Inlet ID:

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') aLOCAL = 3.0 3.0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 2 2

Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft

Width of a Unit Grate (cannot be greater than W from Q-Allow) Wo = N/A N/A ft

Clogging Factor for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A

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

Street Hydraulics: OK - Q < maximum allowable from sheet 'Q-Allow' MINOR MAJOR

Total Inlet Interception Capacity Q = 3.98 6.47 cfs

Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.1 2.4 cfs

Capture Percentage = Qa/Qo = C% = 97 73 %

INLET ON A CONTINUOUS GRADE

COMPARK SOUTH

INLET 1-1

CDOT Type R Curb Opening

Inlet 1-1.xlsm, Inlet On Grade 4/7/2016, 3:28 PM



Project:

Inlet ID:

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb TBACK = 17.5 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 37.0 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 TMAX = 21.0 37.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

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

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

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

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

COMPARK SOUTH

INLET 1-2

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

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

Inlet 1-2 (version 1).xlsb, Q-Allow 4/7/2016, 4:39 PM



Project =

Inlet ID =

Design Information (Input) MINOR MAJOR

Type of Inlet Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 2 2

Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 10.4 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 10.5 23.8 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK) Q PEAK REQUIRED = 5.2 13.6 cfs

INLET IN A SUMP OR SAG LOCATION

COMPARK SOUTH

INLET 1-2

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

Override Depths

Inlet 1-2 (version 1).xlsb, Inlet In Sump 4/7/2016, 4:39 PM



Project:

Inlet ID:

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb TBACK = 17.5 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 37.0 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 = 0.019 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 TMAX = 21.0 37.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

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

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 23.4 207.0 cfs

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

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

COMPARK SOUTH

INLET 1-3

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

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

Inlet 1-3.xlsm, Q-Allow 4/7/2016, 4:43 PM



Project:

Inlet ID:

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') aLOCAL = 3.0 3.0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 3 3

Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft

Width of a Unit Grate (cannot be greater than W from Q-Allow) Wo = N/A N/A ft

Clogging Factor for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A

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

Street Hydraulics: OK - Q < maximum allowable from sheet 'Q-Allow' MINOR MAJOR

Total Inlet Interception Capacity Q = 5.50 13.47 cfs

Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 6.7 cfs

Capture Percentage = Qa/Qo = C% = 100 67 %

INLET ON A CONTINUOUS GRADE

COMPARK SOUTH

INLET 1-3

CDOT Type R Curb Opening

Inlet 1-3.xlsm, Inlet On Grade 4/7/2016, 4:43 PM



Project:

Inlet ID:

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb TBACK = 17.5 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 37.0 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 = 0.019 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 TMAX = 21.0 37.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

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

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 23.4 207.0 cfs

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

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

COMPARK SOUTH

INLET 1-4

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

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

Inlet 1-4.xlsm, Q-Allow 4/7/2016, 4:44 PM



Project:

Inlet ID:

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') aLOCAL = 3.0 3.0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 2 2

Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft

Width of a Unit Grate (cannot be greater than W from Q-Allow) Wo = N/A N/A ft

Clogging Factor for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A

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

Street Hydraulics: OK - Q < maximum allowable from sheet 'Q-Allow' MINOR MAJOR

Total Inlet Interception Capacity Q = 2.40 7.70 cfs

Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 4.9 cfs

Capture Percentage = Qa/Qo = C% = 100 61 %

INLET ON A CONTINUOUS GRADE

COMPARK SOUTH

INLET 1-4

CDOT Type R Curb Opening

Inlet 1-4.xlsm, Inlet On Grade 4/7/2016, 4:44 PM



Project:

Inlet ID:

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb TBACK = 17.5 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 37.0 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 TMAX = 21.0 37.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

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

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

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

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

COMPARK SOUTH

INLET 1-5

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

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

Inlet 1-5.xlsm, Q-Allow 4/7/2016, 4:47 PM



Project =

Inlet ID =

Design Information (Input) MINOR MAJOR

Type of Inlet Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 2 2

Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 10.4 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 10.5 23.8 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK) Q PEAK REQUIRED = 5.1 15.1 cfs

INLET IN A SUMP OR SAG LOCATION

COMPARK SOUTH

INLET 1-5

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

Override Depths

Inlet 1-5.xlsm, Inlet In Sump 4/7/2016, 4:47 PM



Project:

Inlet ID:

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb TBACK = 17.5 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 37.0 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 = 0.010 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 TMAX = 21.0 37.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

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

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 16.8 171.1 cfs

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

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

COMPARK SOUTH

Inlet 1-6

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

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

Inlet 1-6.xlsm, Q-Allow 4/8/2016, 7:42 AM



Project:

Inlet ID:

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') aLOCAL = 3.0 3.0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 2 2

Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft

Width of a Unit Grate (cannot be greater than W from Q-Allow) Wo = N/A N/A ft

Clogging Factor for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A

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

Street Hydraulics: OK - Q < maximum allowable from sheet 'Q-Allow' MINOR MAJOR

Total Inlet Interception Capacity Q = 3.00 7.28 cfs

Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 4.1 cfs

Capture Percentage = Qa/Qo = C% = 100 64 %

INLET ON A CONTINUOUS GRADE

COMPARK SOUTH

Inlet 1-6

CDOT Type R Curb Opening

Inlet 1-6.xlsm, Inlet On Grade 4/8/2016, 7:42 AM



Project:

Inlet ID:

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb TBACK = 17.5 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 37.0 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 = 0.019 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 TMAX = 21.0 37.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

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

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 23.4 207.0 cfs

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

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

COMPARK SOUTH

INLET 2-1

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

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

Inlet 2-1.xlsm, Q-Allow 4/8/2016, 8:08 AM



Project:

Inlet ID:

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') aLOCAL = 3.0 3.0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 2 2

Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft

Width of a Unit Grate (cannot be greater than W from Q-Allow) Wo = N/A N/A ft

Clogging Factor for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A

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

Street Hydraulics: OK - Q < maximum allowable from sheet 'Q-Allow' MINOR MAJOR

Total Inlet Interception Capacity Q = 3.90 7.58 cfs

Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.1 4.6 cfs

Capture Percentage = Qa/Qo = C% = 98 62 %

INLET ON A CONTINUOUS GRADE

COMPARK SOUTH

INLET 2-1

CDOT Type R Curb Opening

Inlet 2-1.xlsm, Inlet On Grade 4/8/2016, 8:08 AM



Project:

Inlet ID:

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb TBACK = 17.5 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 37.0 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 TMAX = 21.0 37.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

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

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

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

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

COMPARK SOUTH

INLET 2-2

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

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

Inlet 2-2.xlsm, Q-Allow 4/8/2016, 8:09 AM



Project:

Inlet ID:

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') aLOCAL = 3.0 3.0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 2 2

Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft

Width of a Unit Grate (cannot be greater than W from Q-Allow) Wo = N/A N/A ft

Clogging Factor for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A

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

Street Hydraulics: OK - Q < maximum allowable from sheet 'Q-Allow' MINOR MAJOR

Total Inlet Interception Capacity Q = 4.05 9.39 cfs

Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.1 10.0 cfs

Capture Percentage = Qa/Qo = C% = 96 48 %

INLET ON A CONTINUOUS GRADE

COMPARK SOUTH

INLET 2-2

CDOT Type R Curb Opening

Inlet 2-2.xlsm, Inlet On Grade 4/8/2016, 8:09 AM



Project:

Inlet ID:

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb TBACK = 17.5 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 37.0 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 TMAX = 21.0 37.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

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

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 20.8 225.6 cfs

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

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

COMPARK SOUTH

INLET 2-3

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

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

Inlet 2-3.xlsm, Q-Allow 4/8/2016, 8:10 AM



Project:

Inlet ID:

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') aLOCAL = 3.0 3.0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 3 3

Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft

Width of a Unit Grate (cannot be greater than W from Q-Allow) Wo = N/A N/A ft

Clogging Factor for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A

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

Street Hydraulics: OK - Q < maximum allowable from sheet 'Q-Allow' MINOR MAJOR

Total Inlet Interception Capacity Q = 4.50 8.95 cfs

Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 1.0 cfs

Capture Percentage = Qa/Qo = C% = 100 90 %

INLET ON A CONTINUOUS GRADE

COMPARK SOUTH

INLET 2-3

CDOT Type R Curb Opening

Inlet 2-3.xlsm, Inlet On Grade 4/8/2016, 8:10 AM



Project:

Inlet ID:

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb TBACK = 5.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 37.0 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 TMAX = 21.0 37.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

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

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 20.8 204.4 cfs

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

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

COMPARK SOUTH

INLET 2-4

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

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

Inlet 2-4.xlsm, Q-Allow 4/8/2016, 8:10 AM



Project:

Inlet ID:

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') aLOCAL = 3.0 3.0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 3 3

Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft

Width of a Unit Grate (cannot be greater than W from Q-Allow) Wo = N/A N/A ft

Clogging Factor for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A

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

Street Hydraulics: OK - Q < maximum allowable from sheet 'Q-Allow' MINOR MAJOR

Total Inlet Interception Capacity Q = 6.92 14.64 cfs

Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.1 9.4 cfs

Capture Percentage = Qa/Qo = C% = 99 61 %

INLET ON A CONTINUOUS GRADE

COMPARK SOUTH

INLET 2-4

CDOT Type R Curb Opening

Inlet 2-4.xlsm, Inlet On Grade 4/8/2016, 8:10 AM



Project:

Inlet ID:

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb TBACK = 0.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 37.0 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 TMAX = 21.0 37.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 10.2 inches

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

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

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

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

COMPARK SOUTH

INLET 2-5

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

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

Inlet 2-5.xlsm, Q-Allow 4/8/2016, 8:34 AM



Project =

Inlet ID =

Design Information (Input) MINOR MAJOR

Type of Inlet Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 5 5

Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 10.2 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 22.9 61.2 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK) Q PEAK REQUIRED = 11.8 56.0 cfs

INLET IN A SUMP OR SAG LOCATION

COMPARK SOUTH

INLET 2-5

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

Override Depths

Inlet 2-5.xlsm, Inlet In Sump 4/8/2016, 8:34 AM



Project:

Inlet ID:

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb TBACK = 5.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 37.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.020 ft/ft

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.005 ft/ft

Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 21.0 37.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

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

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 12.0 118.0 cfs

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

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

COMPARK SOUTH

Inlet 2-6

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

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

Inlet 2-6.xlsm, Q-Allow 4/8/2016, 8:36 AM



Project:

Inlet ID:

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') aLOCAL = 3.0 3.0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 3 3

Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft

Width of a Unit Grate (cannot be greater than W from Q-Allow) Wo = N/A N/A ft

Clogging Factor for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A

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

Street Hydraulics: OK - Q < maximum allowable from sheet 'Q-Allow' MINOR MAJOR

Total Inlet Interception Capacity Q = 2.80 12.08 cfs

Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 4.7 cfs

Capture Percentage = Qa/Qo = C% = 100 72 %

INLET ON A CONTINUOUS GRADE

COMPARK SOUTH

Inlet 2-6

CDOT Type R Curb Opening

Inlet 2-6.xlsm, Inlet On Grade 4/8/2016, 8:36 AM



Project:

Inlet ID:

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb TBACK = 0.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 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 TMAX = 8.0 17.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

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

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

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

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

COMPARK SOUTH

INLET 3-4

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

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

Inlet 3-4.xlsm, Q-Allow 4/8/2016, 8:38 AM



Project =

Inlet ID =

Design Information (Input) MINOR MAJOR

Type of Inlet Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1

Water Depth at Flowline (outside of local depression) Ponding Depth = 3.4 5.6 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 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 REQUIRED = 0.9 2.4 cfs

INLET IN A SUMP OR SAG LOCATION

COMPARK SOUTH

INLET 3-4

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

Override Depths

Inlet 3-4.xlsm, Inlet In Sump 4/8/2016, 8:38 AM



Project:

Inlet ID:

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb TBACK = 0.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 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 TMAX = 7.0 17.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

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

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 2.3 137.5 cfs

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

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

COMPARK SOUTH

INLET 3-5

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

WARNING: MINOR STORM max. allowable capacity is less than flow given on sheet 'Q-Peak'

Inlet 3-5.xlsm, Q-Allow 4/8/2016, 8:40 AM



Project:

Inlet ID:

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') aLOCAL = 3.0 3.0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 3 3

Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft

Width of a Unit Grate (cannot be greater than W from Q-Allow) Wo = N/A N/A ft

Clogging Factor for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A

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

Street Hydraulics: WARNING: Q > ALLOWABLE Q FOR MINOR STORM' MINOR MAJOR

Total Inlet Interception Capacity Q = 6.48 16.30 cfs

Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 13.6 cfs

Capture Percentage = Qa/Qo = C% = 100 55 %

INLET ON A CONTINUOUS GRADE

COMPARK SOUTH

INLET 3-5

CDOT Type R Curb Opening

Inlet 3-5.xlsm, Inlet On Grade 4/8/2016, 8:40 AM



Project:

Inlet ID:

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb TBACK = 0.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 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 TMAX = 7.0 17.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

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

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 2.3 137.5 cfs

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

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

COMPARK SOUTH

INLET 3-5A

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

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

Inlet 3-5A.xlsm, Q-Allow 4/8/2016, 8:45 AM



Project:

Inlet ID:

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') aLOCAL = 3.0 3.0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 3 3

Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft

Width of a Unit Grate (cannot be greater than W from Q-Allow) Wo = N/A N/A ft

Clogging Factor for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A

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

Street Hydraulics: OK - Q < maximum allowable from sheet 'Q-Allow' MINOR MAJOR

Total Inlet Interception Capacity Q = 1.60 12.60 cfs

Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 5.2 cfs

Capture Percentage = Qa/Qo = C% = 100 71 %

INLET ON A CONTINUOUS GRADE

COMPARK SOUTH

INLET 3-5A

CDOT Type R Curb Opening

Inlet 3-5A.xlsm, Inlet On Grade 4/8/2016, 8:45 AM



Project:

Inlet ID:

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb TBACK = 0.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 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 TMAX = 7.0 17.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

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

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 2.3 137.5 cfs

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

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

COMPARK SOUTH

INLET 3-6

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

WARNING: MINOR STORM max. allowable capacity is less than flow given on sheet 'Q-Peak'

Inlet 3-6.xlsm, Q-Allow 4/8/2016, 8:46 AM



Project:

Inlet ID:

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') aLOCAL = 3.0 3.0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 3 3

Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft

Width of a Unit Grate (cannot be greater than W from Q-Allow) Wo = N/A N/A ft

Clogging Factor for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A

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

Street Hydraulics: WARNING: Q > ALLOWABLE Q FOR MINOR STORM' MINOR MAJOR

Total Inlet Interception Capacity Q = 4.20 9.90 cfs

Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 1.7 cfs

Capture Percentage = Qa/Qo = C% = 100 85 %

INLET ON A CONTINUOUS GRADE

COMPARK SOUTH

INLET 3-6

CDOT Type R Curb Opening

Inlet 3-6.xlsm, Inlet On Grade 4/8/2016, 8:46 AM



Project:

Inlet ID:

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb TBACK = 0.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 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 TMAX = 7.0 17.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

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

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 2.3 137.5 cfs

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

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

COMPARK SOUTH

INLET 4-4

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

WARNING: MINOR STORM max. allowable capacity is less than flow given on sheet 'Q-Peak'

Inlet 4-4.xlsm, Q-Allow 4/8/2016, 9:45 AM



Project:

Inlet ID:

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') aLOCAL = 3.0 3.0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 3 3

Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft

Width of a Unit Grate (cannot be greater than W from Q-Allow) Wo = N/A N/A ft

Clogging Factor for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A

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

Street Hydraulics: WARNING: Q > ALLOWABLE Q FOR MINOR STORM' MINOR MAJOR

Total Inlet Interception Capacity Q = 4.70 11.27 cfs

Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 3.2 cfs

Capture Percentage = Qa/Qo = C% = 100 78 %

INLET ON A CONTINUOUS GRADE

COMPARK SOUTH

INLET 4-4

CDOT Type R Curb Opening

Inlet 4-4.xlsm, Inlet On Grade 4/8/2016, 9:45 AM



Project:

Inlet ID:

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb TBACK = 0.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 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 TMAX = 7.0 17.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

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

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 2.3 137.5 cfs

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

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

COMPARK SOUTH

INLET 4-5

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

WARNING: MINOR STORM max. allowable capacity is less than flow given on sheet 'Q-Peak'

Inlet 4-5.xlsm, Q-Allow 4/8/2016, 9:48 AM



Project:

Inlet ID:

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') aLOCAL = 3.0 3.0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 3 3

Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft

Width of a Unit Grate (cannot be greater than W from Q-Allow) Wo = N/A N/A ft

Clogging Factor for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A

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

Street Hydraulics: WARNING: Q > ALLOWABLE Q FOR MINOR STORM' MINOR MAJOR

Total Inlet Interception Capacity Q = 4.40 12.37 cfs

Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 4.8 cfs

Capture Percentage = Qa/Qo = C% = 100 72 %

INLET ON A CONTINUOUS GRADE

COMPARK SOUTH

INLET 4-5

CDOT Type R Curb Opening

Inlet 4-5.xlsm, Inlet On Grade 4/8/2016, 9:48 AM



Project:

Inlet ID:

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb TBACK = 0.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 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 TMAX = 7.0 17.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

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

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 2.3 137.5 cfs

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

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

COMPARK SOUTH

INLET 4-5A

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

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

Inlet 4-5A.xlsm, Q-Allow 4/8/2016, 9:48 AM



Project:

Inlet ID:

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') aLOCAL = 3.0 3.0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 3 3

Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft

Width of a Unit Grate (cannot be greater than W from Q-Allow) Wo = N/A N/A ft

Clogging Factor for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A

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

Street Hydraulics: OK - Q < maximum allowable from sheet 'Q-Allow' MINOR MAJOR

Total Inlet Interception Capacity Q = 1.50 12.52 cfs

Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 5.1 cfs

Capture Percentage = Qa/Qo = C% = 100 71 %

INLET ON A CONTINUOUS GRADE

COMPARK SOUTH

INLET 4-5A

CDOT Type R Curb Opening

Inlet 4-5A.xlsm, Inlet On Grade 4/8/2016, 9:48 AM



Project:

Inlet ID:

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb TBACK = 0.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 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 TMAX = 7.0 17.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

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

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 2.3 137.5 cfs

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

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

COMPARK SOUTH

INLET 4-6

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

WARNING: MINOR STORM max. allowable capacity is less than flow given on sheet 'Q-Peak'

Inlet 4-6.xlsm, Q-Allow 4/8/2016, 9:49 AM



Project:

Inlet ID:

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') aLOCAL = 3.0 3.0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 3 3

Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft

Width of a Unit Grate (cannot be greater than W from Q-Allow) Wo = N/A N/A ft

Clogging Factor for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A

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

Street Hydraulics: WARNING: Q > ALLOWABLE Q FOR MINOR STORM' MINOR MAJOR

Total Inlet Interception Capacity Q = 7.00 13.58 cfs

Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.1 7.0 cfs

Capture Percentage = Qa/Qo = C% = 99 66 %

INLET ON A CONTINUOUS GRADE

COMPARK SOUTH

INLET 4-6

CDOT Type R Curb Opening

Inlet 4-6.xlsm, Inlet On Grade 4/8/2016, 9:49 AM



Project:

Inlet ID:

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb TBACK = 0.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 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 TMAX = 17.0 17.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

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

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 10.4 86.9 cfs

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

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

COMPARK SOUTH

INLET 5-4

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

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

Inlet 5-4.xlsm, Q-Allow 4/8/2016, 9:50 AM



Project:

Inlet ID:

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') aLOCAL = 3.0 3.0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 2 2

Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft

Width of a Unit Grate (cannot be greater than W from Q-Allow) Wo = N/A N/A ft

Clogging Factor for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A

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

Street Hydraulics: OK - Q < maximum allowable from sheet 'Q-Allow' MINOR MAJOR

Total Inlet Interception Capacity Q = 1.30 3.95 cfs

Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 0.2 cfs

Capture Percentage = Qa/Qo = C% = 100 96 %

INLET ON A CONTINUOUS GRADE

COMPARK SOUTH

INLET 5-4

CDOT Type R Curb Opening

Inlet 5-4.xlsm, Inlet On Grade 4/8/2016, 9:50 AM



Project:

Inlet ID:

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb TBACK = 0.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 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 TMAX = 17.0 17.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

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

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

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

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

COMPARK SOUTH

INLET 5-5

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

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

Inlet 5-5.xlsm, Q-Allow 4/8/2016, 9:51 AM



Project =

Inlet ID =

Design Information (Input) MINOR MAJOR

Type of Inlet Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 3 3

Water Depth at Flowline (outside of local depression) Ponding Depth = 5.6 5.6 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 11.1 11.1 cfs

WARNING: Inlet Capacity less than Q Peak for MAJOR Storm Q PEAK REQUIRED = 8.3 38.2 cfs

INLET IN A SUMP OR SAG LOCATION

COMPARK SOUTH

INLET 5-5

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

Override Depths

Inlet 5-5.xlsm, Inlet In Sump 4/8/2016, 9:51 AM
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APPENDIX I 
 

Miscellaneous Drainage Improvement Design 



Belford Avenue Water Quality Basin Design 

 

Two full spectrum water quality/detention basins were designed to treat the runoff from the 

portions of Belford Avenue that will not be directed to the proposed regional detention/water 

quality pond proposed adjacent to E-470.  The ponds are located at low points of the proposed 

Belford Avenue that correspond to existing low areas.  The ponds were designed to treat the 

runoff from the entire drainage area intercepted by the ponds including the undeveloped land 

which historically drains to these low areas. 

Sizing calculations are attached. 



Project:

Basin ID:

17.50

12.0%

0

12.0%

Percentage of Area Area (acres)

0.0

0.0

100.0% 17.5

Initial--f i Final--fo

3 0.5 0.0018

(watershed inches) (acre-feet)

0.11 0.16
Design Oulet to Empty

EURV in 72 Hours

100-year Detention Volume Including WQCV 5 0.26 0.38 17.50

Notes:

4) EURV approximates the difference between developed and pre-developed runoff volume.

5) 100-yr detention volume includes EURV. No need to add more volume for WQCV or EURV

Detention Volumes
2,5

DETENTION VOLUME BY THE FULL SPECTRUM METHOD

Compark South

Belford Ave Water Quality Pond - West

1) Effective imperviousness is based on Figure ND-1 of the Urban Storm Drainage Criteria Manual (USDCM).

Area of Watershed (acres)

Subwatershed Imperviousness

Level of Minimizing Directly Connected

Impervious Area (MDCIA)

* User input data
shown in blue.

2) Results shown reflect runoff reduction from Level 1 or 2 MDCIA and are plotted at the watershed's total imperviousness value; the impact
of MDCIA is reflected by the results being below the curves.

3) Maximum allowable release rates for 100-year event are based on Table SO-1. Outlet for the Excess Urban Runoff Volume (EURV) to be
designed to empty out the EURV in 72 hours. Outlet design is similar to one for the WQCV outlet of an extended detention basin (i.e.,
perforated plate with a micro-pool) and extends to top of EURV water surface elevation.

Recommended Horton's Equation Parameters for CUHP

Effective Imperviousness
1

Type C or D

Hydrologic Soil Type

Type A

Type B

Excess Urban Runoff Volume
4

Infiltration (inches per hour)

Maximum Allowable

Release Rate, cfs
3

Decay

Coefficient--a

0.00

0.50

1.00

1.50

2.00

2.50
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Percent Total Imperviousness

100-yr Vol Type A Soil

100-yr Vol Type B, C & D Soils

EURV Type A Soil

EURV Type B Soil

EURV Type C/D Soil

100-yr Storage Volume

EURV Storage Volume

WQCV - GAT-1.xlsm 4/11/2016, 3:50 PM



Project:

Basin ID:

Design Information (Input):

Width of Basin Bottom, W = ft Right Triangle OR…

Length of Basin Bottom, L = ft Isosceles Triangle OR…
Dam Side-slope (H:V), Zd = ft/ft Rectangle OR…

Circle / Ellipse OR…

Irregular (Use Overide values in cells G32:G52)

MINOR MAJOR

Storage Requirement from Sheet 'Modified FAA': acre-ft.

Stage-Storage Relationship: Storage Requirement from Sheet 'Hydrograph': acre-ft.

Storage Requirement from Sheet 'Full-Spectrum': 0.16 0.38 acre-ft.

Labels Water Side Basin Basin Surface Surface Volume Surface Volume Target Volumes

for WQCV, Minor, Surface Slope Width at Length at Area at Area at Below Area at Below for WQCV, Minor,

& Major Storage Elevation (H:V) Stage Stage Stage Stage Stage Stage Stage & Major Storage

Stages ft ft/ft ft ft ft2 ft2 User ft3 acres acre-ft Volumes

(input) (input) Below El. (output) (output) (output) Overide (output) (output) (output) (for goal seek)

5867.65 (input) 0 0.000 0.000

5868.17 0.00 0.00 0 0 0.000 0.000

5869.00 0.00 0.00 1,150 477 0.026 0.011

EURV - 5870.69 5870.00 0.00 0.00 4,356 3,230 0.100 0.074

5871.00 0.00 0.00 5,816 8,316 0.134 0.191

5872.00 0.00 0.00 7,203 14,826 0.165 0.340

5873.00 0.00 0.00 8,945 22,900 0.205 0.526

5874.00 0.00 0.00 13,234 33,989 0.304 0.780

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

STAGE-STORAGE SIZING FOR DETENTION BASINS

Compark South

Check Basin Shape

Belford Ave Water Quality Pond - West

WQCV - GAT-1.xlsm, Basin 4/11/2016, 3:51 PM



Project:

Basin ID:

STAGE-STORAGE SIZING FOR DETENTION BASINS

5869.00

5870.00

5871.00

5872.00

5873.00

5874.00

5875.00
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Storage (acre-feet)

STAGE-STORAGE CURVE FOR THE POND

WQCV - GAT-1.xlsm, Basin 4/11/2016, 3:51 PM



Project:

Basin ID:

WQCV Design Volume (Input):

Catchment Imperviousness, Ia = 12.0 percent

Catchment Area, A = 17.50 acres Diameter of holes, D = 0.563 inches

Depth at WQCV outlet above lowest perforation, H = 2 feet Number of holes per row, N = 1

Vertical distance between rows, h = 4.00 inches OR

Number of rows, NL = 6.00

Orifice discharge coefficient, Co = 0.60 Height of slot, H = inches

Slope of Basin Trickle Channel, S = 0.005 ft / ft Width of slot, W = inches

Time to Drain the Pond = 72 hours

Watershed Design Information (Input): 2

Percent Soil Type A = %

Percent Soil Type B = %

Percent Soil Type C/D = 100 %

Outlet Design Information (Output):

Excess Urban Runoff Volume (From 'Full-Spectrum Sheet') 0.113 watershed inches X

N/A 0.00

Excess Urban Runoff Volume (From 'Full-Spectrum Sheet') 0.165 acre-feet

Outlet area per row, Ao = 0.27 square inches

Total opening area at each row based on user-input above, Ao = 0.25 square inches

Total opening area at each row based on user-input above, Ao = 0.002 square feet

3

Row 1 Row 2 Row 3 Row 4 Row 5 Row 6 Row 7 Row 8 Row 9 Row 10 Row 11 Row 12 Row 13 Row 14 Row 15 Row 16 Row 17 Row 18 Row 19 Row 20 Row 21 Row 22 Row 23 Row 23 S

5868.02 5868.35 5868.69 5869.02 5869.35 5869.69 Flow

5868.02 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.00

5868.35 0.0048 0.0000 0.0000 0.0000 0.0000 0.0000 0.00

5868.68 0.0068 0.0048 0.0000 0.0000 0.0000 0.0000 0.01

5869.01 0.0083 0.0068 0.0047 0.0000 0.0000 0.0000 0.02

5869.34 0.0096 0.0083 0.0067 0.0047 0.0000 0.0000 0.03

5869.67 0.0107 0.0096 0.0082 0.0067 0.0047 0.0000 0.04

5870.00 0.0117 0.0107 0.0095 0.0082 0.0067 0.0046 0.05

5870.33 0.0127 0.0117 0.0107 0.0095 0.0082 0.0067 0.06

5870.66 0.0135 0.0127 0.0117 0.0107 0.0095 0.0082 0.07

5870.99 0.0143 0.0135 0.0126 0.0117 0.0107 0.0095 0.07

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

#N/A #N/A #N/A #N/A #N/A #N/A #N/A
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Override

Area
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Override

Area
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Override
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Override
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Override
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Override
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Override
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Override
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Override
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Row 13

Override
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Row 14

Override
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Row 15

Override
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Row 16

Override
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Row 17

Override
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Row 18

Override

Area

Row 19

Override

Area

Row 20

Override

Area

Row 21

Override

Area

Row 22

Override

Area

Row 23

Override

Area

Row 24

Central Elevations of Rows of Holes in feet

Collection Capacity for Each Row of Holes in cfs

STAGE-DISCHARGE SIZING OF THE WATER QUALITY CAPTURE VOLUME (WQCV) OUTLET

Compark South

Belford Ave Water Quality Pond - West

WQCV - GAT-1.xlsm, WQCV 4/11/2016, 3:51 PM



Worksheet Protected

Project:

Basin ID:

STAGE-DISCHARGE SIZING OF THE WATER QUALITY CAPTURE VOLUME (WQCV) OUTLET

Compark South

Belford Ave Water Quality Pond - West
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STAGE-DISCHARGE CURVE FOR THE WQCV OUTLET STRUCTURE

WQCV - GAT-1.xlsm, WQCV 4/11/2016, 3:51 PM



Project:
Basin ID:

Design Information (Input): #1 Horiz. #2 Horiz. #1 Vert. #2 Vert.

Circular Opening: Diameter in Inches Dia. = 18.00 inches

OR

Rectangular Opening: Width in Feet W = 2.92 ft.

Length (Height for Vertical) L or H = 5.67 ft.

Percentage of Open Area After Trash Rack Reduction % open = 67 100 %

Orifice Coefficient Co = 0.67 0.60

Weir Coefficient Cw = 3.00

Orifice Elevation (Bottom for Vertical) Eo = 5870.69 5,868.17 ft.

Calculation of Collection Capacity:

Net Opening Area (after Trash Rack Reduction) Ao = 11.09 1.77 sq. ft.

OPTIONAL: User-Overide Net Opening Area Ao = sq. ft.

Perimeter as Weir Length Lw = 15.25 ft.

OPTIONAL: User-Overide Weir Length Lw = ft.

Top Elevation of Vertical Orifice Opening, Top = 5869.67 ft.

Center Elevation of Vertical Orifice Opening, Cen = 5868.92 ft.

Horizontal Orifices Vertical Orifices

Labels Water WQCV #1 Horiz. #1 Horiz. #2 Horiz. #2 Horiz. #1 Vert. #2 Vert. Total Target Volumes

for WQCV, Minor, Surface Plate/Riser Weir Orifice Weir Orifice Collection Collection Collection for WQCV, Minor,

& Major Storage Elevation Flow Flow Flow Flow Flow Capacity Capacity Capacity & Major Storage

W.S. Elevations ft cfs cfs cfs cfs cfs cfs cfs cfs Volumes

(input) (linked) (User-linked) (output) (output) (output) (output) (output) (output) (output) (link for goal seek)

5867.65 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5868.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5869.00 0.01 0.00 0.00 0.00 0.00 3.03 0.00 0.01

5870.00 0.02 0.00 0.00 0.00 0.00 8.84 0.00 0.02

5871.00 0.03 7.90 33.21 0.00 0.00 12.27 0.00 7.93

5872.00 0.04 68.61 68.26 0.00 0.00 14.93 0.00 14.93

5873.00 0.05 160.65 90.65 0.00 0.00 17.19 0.00 17.19

5874.00 0.06 275.56 108.51 0.00 0.00 19.18 0.00 19.18

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Routing 3: Single Stage - Water flows through WQCV plate and #1 horizontal opening into #1 vertical opening. This flow will be applied to

culvert sheet (#2 vertical & horizontal openings is not used).

STAGE-DISCHARGE SIZING OF THE WEIRS AND ORIFICES (INLET CONTROL)

Compark South
Belford Ave Water Quality Pond - West

Current Routing Order is #3

W.S. EL. WQ

W.S. EL. Minor

W.S. EL. Major

WQ

H1

H2

V1 V2

Routing Order #1 (Standard)

V1

W.S. EL. WQ

W.S. EL. D esign Storm

WQ

H1

Routing Order #3 (Single Stage) Routing Order #4

V2

V1

H1

WQ

W .S. EL. Major

W.S. EL. Minor

W .S. EL. WQ

W .S. EL. Emergency Spillway

Emergency Overflow into Pipe- H2

V2

H1

W Q

W.S. E L. Major

W .S. EL . Minor

W .S. EL. WQ V1

Routing Order #2

WQCV - GAT-1.xlsm, Outlet 4/11/2016, 4:01 PM



Project:
Basin ID:

Compark South
Belford Ave Water Quality Pond - West

STAGE-DISCHARGE SIZING OF THE WEIRS AND ORIFICES (INLET CONTROL)
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0 5 10 15 20 25

S
ta

g
e

(f
e

e
t,

e
le

v.
)

Discharge (cfs)

STAGE-DISCHARGE CURVE FOR THE OUTLET STRUCTURE

WQCV - GAT-1.xlsm, Outlet 4/11/2016, 4:01 PM



Project:

Basin ID:

Status: Culvert Data is valid!

Design Information (Input):
Circular Culvert: Barrel Diameter in Inches D = 18 in.

Circular Culvert: Inlet Edge Type (choose from pull-down list) Grooved End with Headwall

OR:

Box Culvert: Barrel Height (Rise) in Feet Height (Rise) = ft.

Box Culvert: Barrel Width (Span) in Feet Width (Span) = ft.

Box Culvert: Inlet Edge Type (choose from pull-down list) Square Edge w/ 90-15 deg. Flared Wingwall

Number of Barrels No = 1

Inlet Elevation at Culvert Invert Ielev = 5866.61 ft. elev.

Outlet Elevation at Culvert Invert Oelev = 5866.32 ft. elev.

Culvert Length in Feet L = 56.0 ft.

Manning's Roughness n = 0.0130

Bend Loss Coefficient Kb = 0.00

Exit Loss Coefficient Kx = 1.00

Design Information (calculated):
Entrance Loss Coefficient Ke =

Friction Loss Coefficient Kf =

Sum of All Loss Coefficients Ks =

Orifice Inlet Condition Coefficient Cd =

Minimum Energy Condition Coefficient KElow =

Calculations of Culvert Capacity (output):
Water Surface Tailwater Culvert Culvert Flowrate Controlling Inlet

Elevation Surface Inlet-Control Outlet-Control Into Culvert Culvert Equation

From Sheet Elevation Flowrate Flowrate From Sheet Flowrate Used

"Basin" ft cfs cfs "Outlet" cfs

(ft., linked) (input if known) (output) (output) (cfs, linked) (output) (output)

5867.65 0.00 0.00

5868.17 0.00 0.00

5869.00 0.00 0.01

5870.00 0.00 0.02

5871.00 0.00 7.93

5872.00 0.00 14.93

5873.00 0.00 17.19

5874.00 0.00 19.18

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

STAGE-DISCHARGE SIZING OF THE OUTLET CULVERT (INLET vs. OUTLET CONTROL WITH TAILWATER EFFECTS)

Compark South

Belford Ave Water Quality Pond - West

WQCV - GAT-1.xlsm, Culvert 4/11/2016, 4:01 PM



Project:

Basin ID:

STAGE-DISCHARGE SIZING OF THE OUTLET CULVERT (INLET vs. OUTLET CONTROL WITH TAILWATER EFFECTS)

Compark South

Belford Ave Water Quality Pond - West
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STAGE-DISCHARGE CURVE FOR THE FINAL OUTLET PIPE CULVERT

WQCV - GAT-1.xlsm, Culvert 4/11/2016, 4:01 PM



Project:

Basin ID:

75.96

4.00000

Design Information (input):

Bottom Length of Weir L = 25.00 feet

Angle of Side Slope Weir Angle = 75.96 degrees

Elev. for Weir Crest EL. Crest = 5,870.69 feet

Coef. for Rectangular Weir Cw = 3.33

Coef. for Trapezoidal Weir Ct = 3.37

Calculation of Spillway Capacity (output):

Water Rect. Triangle Total Total

Surface Weir Weir Spillway Pond

Elevation Flowrate Flowrate Release Release

ft. cfs cfs cfs cfs

(linked) (output) (output) (output) (output)

5867.65 0.00 0.00 0.00 0.00

5868.17 0.00 0.00 0.00 0.00

5869.00 0.00 0.00 0.00 0.00

5870.00 0.00 0.00 0.00 0.00

5871.00 14.37 0.72 15.09 15.09

5872.00 124.82 26.47 151.29 151.29

5873.00 292.28 109.29 401.58 401.58

5874.00 501.33 268.62 769.95 769.95

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

STAGE-DISCHARGE SIZING OF THE SPILLWAY

Compark South

Belford Ave Water Quality Pond - West

WQCV - GAT-1.xlsm, Spillway 4/11/2016, 4:04 PM



Project:

Basin ID:

STAGE-DISCHARGE SIZING OF THE SPILLWAY

Compark South

Belford Ave Water Quality Pond - West
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STAGE-STORAGE-DISCHARGE CURVES FOR THE POND
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WQCV - GAT-1.xlsm, Spillway 4/11/2016, 4:04 PM



Project:

Basin ID:

24.00

12.0%

0

12.0%

Percentage of Area Area (acres)

0.0

0.0

100.0% 24.0

Initial--f i Final--fo

3 0.5 0.0018

(watershed inches) (acre-feet)

0.11 0.23
Design Oulet to Empty

EURV in 72 Hours

100-year Detention Volume Including WQCV 5 0.26 0.52 24.00

Notes:

4) EURV approximates the difference between developed and pre-developed runoff volume.

5) 100-yr detention volume includes EURV. No need to add more volume for WQCV or EURV

Detention Volumes
2,5

DETENTION VOLUME BY THE FULL SPECTRUM METHOD

Compark South

Belford Ave Water Quality Pond - East

1) Effective imperviousness is based on Figure ND-1 of the Urban Storm Drainage Criteria Manual (USDCM).

Area of Watershed (acres)

Subwatershed Imperviousness

Level of Minimizing Directly Connected

Impervious Area (MDCIA)

* User input data
shown in blue.

2) Results shown reflect runoff reduction from Level 1 or 2 MDCIA and are plotted at the watershed's total imperviousness value; the impact
of MDCIA is reflected by the results being below the curves.

3) Maximum allowable release rates for 100-year event are based on Table SO-1. Outlet for the Excess Urban Runoff Volume (EURV) to be
designed to empty out the EURV in 72 hours. Outlet design is similar to one for the WQCV outlet of an extended detention basin (i.e.,
perforated plate with a micro-pool) and extends to top of EURV water surface elevation.

Recommended Horton's Equation Parameters for CUHP

Effective Imperviousness
1

Type C or D

Hydrologic Soil Type

Type A

Type B

Excess Urban Runoff Volume
4

Infiltration (inches per hour)

Maximum Allowable

Release Rate, cfs
3

Decay

Coefficient--a

0.00

0.50

1.00

1.50

2.00

2.50
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Percent Total Imperviousness

100-yr Vol Type A Soil

100-yr Vol Type B, C & D Soils

EURV Type A Soil

EURV Type B Soil

EURV Type C/D Soil

100-yr Storage Volume

EURV Storage Volume

WQCV - GAT-2.xlsm 4/11/2016, 4:05 PM



Project:

Basin ID:

Design Information (Input):

Width of Basin Bottom, W = ft Right Triangle OR…

Length of Basin Bottom, L = ft Isosceles Triangle OR…
Dam Side-slope (H:V), Zd = ft/ft Rectangle OR…

Circle / Ellipse OR…

Irregular (Use Overide values in cells G32:G52)

MINOR MAJOR

Storage Requirement from Sheet 'Modified FAA': acre-ft.

Stage-Storage Relationship: Storage Requirement from Sheet 'Hydrograph': acre-ft.

Storage Requirement from Sheet 'Full-Spectrum': 0.23 0.52 acre-ft.

Labels Water Side Basin Basin Surface Surface Volume Surface Volume Target Volumes

for WQCV, Minor, Surface Slope Width at Length at Area at Area at Below Area at Below for WQCV, Minor,

& Major Storage Elevation (H:V) Stage Stage Stage Stage Stage Stage Stage & Major Storage

Stages ft ft/ft ft ft ft2 ft2 User ft3 acres acre-ft Volumes

(input) (input) Below El. (output) (output) (output) Overide (output) (output) (output) (for goal seek)

5867.17 (input) 0 0.000 0.000

5868.00 0.00 0.00 3,237 1,343 0.074 0.031

5869.00 0.00 0.00 4,510 5,217 0.104 0.120

EURV - 5870.00 5870.00 0.00 0.00 5,790 10,367 0.133 0.238

5871.00 0.00 0.00 7,214 16,869 0.166 0.387

5872.00 0.00 0.00 8,767 24,859 0.201 0.571

5873.00 0.00 0.00 9,395 33,940 0.216 0.779

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

STAGE-STORAGE SIZING FOR DETENTION BASINS

Compark South

Check Basin Shape

Belford Ave Water Quality Pond - East

WQCV - GAT-2.xlsm, Basin 4/11/2016, 4:05 PM



Project:

Basin ID:

STAGE-STORAGE SIZING FOR DETENTION BASINS
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STAGE-STORAGE CURVE FOR THE POND

WQCV - GAT-2.xlsm, Basin 4/11/2016, 4:05 PM



Project:

Basin ID:

WQCV Design Volume (Input):

Catchment Imperviousness, Ia = 24.0 percent

Catchment Area, A = 12.00 acres Diameter of holes, D = 0.781 inches

Depth at WQCV outlet above lowest perforation, H = 1 feet Number of holes per row, N = 1

Vertical distance between rows, h = 4.00 inches OR

Number of rows, NL = 3.00

Orifice discharge coefficient, Co = 0.60 Height of slot, H = inches

Slope of Basin Trickle Channel, S = 0.005 ft / ft Width of slot, W = inches

Time to Drain the Pond = 72 hours

Watershed Design Information (Input): 1

Percent Soil Type A = %

Percent Soil Type B = %

Percent Soil Type C/D = 100 %

Outlet Design Information (Output):

Excess Urban Runoff Volume (From 'Full-Spectrum Sheet') 0.113 watershed inches X

N/A 0.00

Excess Urban Runoff Volume (From 'Full-Spectrum Sheet') 0.226 acre-feet

Outlet area per row, Ao = 0.48 square inches

Total opening area at each row based on user-input above, Ao = 0.48 square inches

Total opening area at each row based on user-input above, Ao = 0.003 square feet

3

Row 1 Row 2 Row 3 Row 4 Row 5 Row 6 Row 7 Row 8 Row 9 Row 10 Row 11 Row 12 Row 13 Row 14 Row 15 Row 16 Row 17 Row 18 Row 19 Row 20 Row 21 Row 22 Row 23 Row 23 S

5868.00 5868.33 5868.67 Flow

5868.00 0.0000 0.0000 0.0000 0.00

5869.00 0.0160 0.0131 0.0092 0.04

5870.00 0.0227 0.0207 0.0185 0.06

5871.00 0.0277 0.0262 0.0245 0.08

5872.00 0.0320 0.0307 0.0292 0.09

5873.00 0.0358 0.0346 0.0333 0.10

5874.00 0.0392 0.0381 0.0370 0.11

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Override

Area

Row 1

Override

Area

Row 2

Override

Area
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Override

Area
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Override

Area
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Override

Area

Row 6
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Override

Area

Row 16
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Override
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Override
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Override
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Override
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Override
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Override
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Override
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Row 24

Central Elevations of Rows of Holes in feet

Collection Capacity for Each Row of Holes in cfs

STAGE-DISCHARGE SIZING OF THE WATER QUALITY CAPTURE VOLUME (WQCV) OUTLET

Compark South

Belford Ave Water Quality Pond - East

WQCV - GAT-2.xlsm, WQCV 4/11/2016, 4:06 PM



Worksheet Protected

Project:

Basin ID:

STAGE-DISCHARGE SIZING OF THE WATER QUALITY CAPTURE VOLUME (WQCV) OUTLET

Compark South

Belford Ave Water Quality Pond - East
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STAGE-DISCHARGE CURVE FOR THE WQCV OUTLET STRUCTURE

WQCV - GAT-2.xlsm, WQCV 4/11/2016, 4:06 PM



Project:
Basin ID:

th

Design Information (Input): #1 Horiz. #2 Horiz. #1 Vert. #2 Vert.

Circular Opening: Diameter in Inches Dia. = 18.00 inches

OR

Rectangular Opening: Width in Feet W = 2.92 ft.

Length (Height for Vertical) L or H = 5.67 ft.

Percentage of Open Area After Trash Rack Reduction % open = 67 100 %

Orifice Coefficient Co = 0.67 0.60

Weir Coefficient Cw = 3.00

Orifice Elevation (Bottom for Vertical) Eo = 5870.00 5,867.17 ft.

Calculation of Collection Capacity:

Net Opening Area (after Trash Rack Reduction) Ao = 11.09 1.77 sq. ft.

OPTIONAL: User-Overide Net Opening Area Ao = sq. ft.

Perimeter as Weir Length Lw = 15.25 ft.

OPTIONAL: User-Overide Weir Length Lw = ft.

Top Elevation of Vertical Orifice Opening, Top = 5868.67 ft.

Center Elevation of Vertical Orifice Opening, Cen = 5867.92 ft.

Horizontal Orifices Vertical Orifices

Labels Water WQCV #1 Horiz. #1 Horiz. #2 Horiz. #2 Horiz. #1 Vert. #2 Vert. Total Target Volumes

for WQCV, Minor, Surface Plate/Riser Weir Orifice Weir Orifice Collection Collection Collection for WQCV, Minor,

& Major Storage Elevation Flow Flow Flow Flow Flow Capacity Capacity Capacity & Major Storage

W.S. Elevations ft cfs cfs cfs cfs cfs cfs cfs cfs Volumes

(input) (linked) (User-linked) (output) (output) (output) (output) (output) (output) (output) (link for goal seek)

5867.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5868.00 0.04 0.00 0.00 0.00 0.00 3.03 0.00 0.04

5869.00 0.06 0.00 0.00 0.00 0.00 8.84 0.00 0.06

5870.00 0.08 0.00 0.00 0.00 0.00 12.27 0.00 0.08

5871.00 0.09 45.76 59.64 0.00 0.00 14.93 0.00 14.93

5872.00 0.10 129.42 84.35 0.00 0.00 17.19 0.00 17.19

5873.00 0.11 237.77 103.30 0.00 0.00 19.18 0.00 19.18

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Routing 3: Single Stage - Water flows through WQCV plate and #1 horizontal opening into #1 vertical opening. This flow will be applied to

culvert sheet (#2 vertical & horizontal openings is not used).

STAGE-DISCHARGE SIZING OF THE WEIRS AND ORIFICES (INLET CONTROL)

Compark South
Belford Ave Water Quality Pond - East

Current Routing Order is #3
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Routing Order #2

WQCV - GAT-2.xlsm, Outlet 4/11/2016, 4:07 PM



Project:
Basin ID:

Compark South
Belford Ave Water Quality Pond - East

STAGE-DISCHARGE SIZING OF THE WEIRS AND ORIFICES (INLET CONTROL)
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STAGE-DISCHARGE CURVE FOR THE OUTLET STRUCTURE

WQCV - GAT-2.xlsm, Outlet 4/11/2016, 4:07 PM



Project:

Basin ID:

Status: Culvert Data is valid!

Design Information (Input):
Circular Culvert: Barrel Diameter in Inches D = 18 in.

Circular Culvert: Inlet Edge Type (choose from pull-down list) Grooved End with Headwall

OR:

Box Culvert: Barrel Height (Rise) in Feet Height (Rise) = ft.

Box Culvert: Barrel Width (Span) in Feet Width (Span) = ft.

Box Culvert: Inlet Edge Type (choose from pull-down list) Square Edge w/ 90-15 deg. Flared Wingwall

Number of Barrels No = 1

Inlet Elevation at Culvert Invert Ielev = 5864.77 ft. elev.

Outlet Elevation at Culvert Invert Oelev = 5864.45 ft. elev.

Culvert Length in Feet L = 64.0 ft.

Manning's Roughness n = 0.0130

Bend Loss Coefficient Kb = 0.00

Exit Loss Coefficient Kx = 1.00

Design Information (calculated):
Entrance Loss Coefficient Ke =

Friction Loss Coefficient Kf =

Sum of All Loss Coefficients Ks =

Orifice Inlet Condition Coefficient Cd =

Minimum Energy Condition Coefficient KElow =

Calculations of Culvert Capacity (output):
Water Surface Tailwater Culvert Culvert Flowrate Controlling Inlet

Elevation Surface Inlet-Control Outlet-Control Into Culvert Culvert Equation

From Sheet Elevation Flowrate Flowrate From Sheet Flowrate Used

"Basin" ft cfs cfs "Outlet" cfs

(ft., linked) (input if known) (output) (output) (cfs, linked) (output) (output)

5867.17 0.00 0.00

5868.00 0.00 0.04

5869.00 0.00 0.06

5870.00 0.00 0.08

5871.00 0.00 14.93

5872.00 0.00 17.19

5873.00 0.00 19.18

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

0.00 0.00 #N/A

STAGE-DISCHARGE SIZING OF THE OUTLET CULVERT (INLET vs. OUTLET CONTROL WITH TAILWATER EFFECTS)

Compark South

Belford Ave Water Quality Pond - East

WQCV - GAT-2.xlsm, Culvert 4/11/2016, 4:09 PM



Project:

Basin ID:

STAGE-DISCHARGE SIZING OF THE OUTLET CULVERT (INLET vs. OUTLET CONTROL WITH TAILWATER EFFECTS)

Compark South

Belford Ave Water Quality Pond - East
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STAGE-DISCHARGE CURVE FOR THE FINAL OUTLET PIPE CULVERT

WQCV - GAT-2.xlsm, Culvert 4/11/2016, 4:09 PM



Project:

Basin ID:

75.96

4.00000

Design Information (input):

Bottom Length of Weir L = 35.00 feet

Angle of Side Slope Weir Angle = 75.96 degrees

Elev. for Weir Crest EL. Crest = 5,870.00 feet

Coef. for Rectangular Weir Cw = 3.33

Coef. for Trapezoidal Weir Ct = 3.37

Calculation of Spillway Capacity (output):

Water Rect. Triangle Total Total

Surface Weir Weir Spillway Pond

Elevation Flowrate Flowrate Release Release

ft. cfs cfs cfs cfs

(linked) (output) (output) (output) (output)

5867.17 0.00 0.00 0.00 0.00

5868.00 0.00 0.00 0.00 0.00

5869.00 0.00 0.00 0.00 0.00

5870.00 0.00 0.00 0.00 0.00

5871.00 116.55 13.48 130.03 130.03

5872.00 329.65 76.23 405.89 405.89

5873.00 605.61 210.07 815.69 815.69

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

STAGE-DISCHARGE SIZING OF THE SPILLWAY

Compark South

Belford Ave Water Quality Pond - East

WQCV - GAT-2.xlsm, Spillway 4/11/2016, 4:10 PM



Project:

Basin ID:

STAGE-DISCHARGE SIZING OF THE SPILLWAY

Compark South

Belford Ave Water Quality Pond - East
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STAGE-STORAGE-DISCHARGE CURVES FOR THE POND
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WQCV - GAT-2.xlsm, Spillway 4/11/2016, 4:10 PM
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