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 I. GENERAL LOCATION AND DESCRIPTION 
 
 A. Scope 
 

This project is part of the Compark Village South development.  The 
purpose of this report is to demonstrate the feasibility of the proposed 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 and Urban Drainage and Flood Control District. 

 
 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 08035C0062G and 08035C0066G, Effective date: 
March 16, 2016 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. 08035C0062G, Effective date: March 16, 
2016 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 
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FIRM Map. A Floodplain Development Permit from the Town of Parker will 
be required for any construction within the documented floodplains on the 
property. 
 

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 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.   

 

 Amendment to Happy Canyon Creek Major Drainageway Plan, 
March 2014, prepared by Manhard Consulting, February 2016. 

 
 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 
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included at the rear of this report for the spatial relationship of these 
drainage basins.   
 
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 
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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 
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 treated by 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. 
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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 
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.  Felsburg Holt & Ullevig (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 
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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 
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) 
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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.  Through the CLOMR process, the 
proposed detention pond was upsized from that required to meet Town of 
Parker requirements to one sized to attenuate the proposed runoff from 
future development utilizing the hydrologic model contained in the 1993 
OSP. 
 
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.  This 
is in accordance with predeveloped conditions 
 
The proposed regional pond planned 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 UDFCD OSP and Major Drainageway Plan updates. 
 
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 proposed 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 has been 
requested. 
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 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 
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 final 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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 APPENDIX A 
 

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, prepared by Muller Engineering Company, Inc. 

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. This data can be seen in the 

attached table. 

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

regional detention pond.  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 Green Acres 

Tributary to better reflect the new development and more accurately evaluate the hydrology for the area.  

Basin H150 has been expanded to include portions of basin H160 and basin A340 from the 2014 MDP 

model. 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 A190 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 based on as-

built information obtained from E-470 Public Highway Authority we believe this area actually discharges, 

undetained, to Green Acres Tributary, 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 while retaining the original routing of the MDP 

model.  These results can be seen in the attached table. Another model was then run with a new routing 

network to more accurately show the designed flow paths given the new basin delineation and proposed 

infrastructure. This model also adds of a portion of Basin A340 (originally tributary to Happy Canyon Creek) 

to Basin H150. We believe this area will actually be tributary to the Green Acres Tributary. The main 

difference between the routing of 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 this 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. A final model was run to show the effects of a hypothetical regional detention pond before node 

GA010 to detain runoff from Basins H185, H186 and H190. 

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



4-21-16 E-470 Proposed Regional FS Pond

Lower Pond Stage - Discharge

Elevation (ft) WQ H (ft)

Q (cfs)  

WQ Plate

 Qw H 

(ft)

Qw (cfs) 

100' Weir 

@ 5788.5

 QBC H 

(ft)

Q (cfs) 

22.5'x4' 

RCBC @ 

5782.5

 QEX H 

(ft)

Q (cfs) 

12'x10'  

EX RCBC 

@5779.78 Qrel (cfs) Area (sf) Vol. (AF)

5786 0.0 0.7  3.5  6.22 0.7 102,775.14 0.00

5786.5 0.5 1.3 4.0 6.72 1.3 114,436.35 1.25

5787 1.0 1.9  4.5  7.22 1.9 126,508.10 2.63

5787.5 1.5 2.5 5.0 7.72 2.5 134,817.54 4.13

5788 2.0 2.9 5.5  8.22 2.9 143,301.36 5.72 EURV

5788.5 2.5 3.2 0 0.0 6.0 715 8.72 866.2 3.2 150,562.37 7.41 V=7.7 ac-ft

5789 3.0 3.5 0.5 106.1 6.5 770 9.22 942.2 109.6 157,942.05 9.18 El 5788.5

5789.5 3.5 3.8 1 300.0 7.0 825 9.72 1019.4 303.8 167,505.63 11.05

5790 4.0 4.1 1.5 551.1 7.5 880 10.22 1100.0 555.2 177,254.82 13.03 100 yr

5790.5 4.5 4.3 2 848.5 8.0 936 10.72 1180.7 852.8 185,058.87 15.11 V=13.1 ac-ft

5791 5.0 4.6 2.5 1185.9 8.5 993 11.22 1263.8 993.0 192,974.20 17.28 El 5790.0

5791.5 5.5 4.8 3 1558.9 9.0 1049 11.72 1350.0 1049.0 201,292.94 19.54

5792 6.0 5.0 3.5 1964.4 9.5 1106 12.22 1414.1 1106.0 209,727.89 21.90

5792.5 6.5 5.2 4 2400.0 10.0 1163 12.72 1468.1 1163.0 260,781.31 24.59

5793 7.0 5.4 4.5 2863.8 10.5 1220 13.22 1526.3 1220.0 315,416.45 27.89

5793.5 7.5 5.6 5 3354.1 11.0 1278 13.72 1595.7 1278.0 323,554.61 31.56

5794 8.0 5.8 5.5 3869.6 11.5 1333 14.22 1666.2 1333.0 331,761.59 35.32

5794.5 8.5 6.0 6 4409.1 12.0 1385 14.72 1733.8 1385.0 338,525.13 39.17

5795 9.0 6.1 6.5 4971.5 12.5 1431 15.22 1800.0 1431.0 345,334.02 43.09

5795.5 9.5 6.3 7 5556.1 13.0 1475 15.72 1861.0 1475.0 350,826.56 47.09

5796 10.0 6.5 7.5 6161.9 13.5 1519 16.22 1921.43 1519.0 356,348.00 51.15

E-470 Pond - Proposed Stage-Storage-rev5 With Tailwater.xlsx
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LOMR             
By Others

Downstream 
Channel 

Design Plans 
By Others

Q5yr Inflow (cfs) Q100yr Inflow (cfs) Q5yr Inflow (cfs) Q100yr Inflow (cfs)
GA007 240.5 460.1 254.9 485.0
GA350 (E-470 Pond) 242.4 543.2 267.6 587.9
GA008 (Pond Outflow) 196.3 533.2 256.2 570.0
GA009 198.2 602.0 256.1 569.9 724.0 1500.0
GA010 197.8 620.1 395.3 872.6 1189.0 1720.0
HC036 997.0 6737.4 978.0 6736.4
HC999 992.7 6721.8 974.1 6721.3

Historical Design Flows

Node ID

2015 MCL Basin Delineation2014 MDP Basin Delineation

UDFCD Original MDP Model, Future Development 
Includes Construction of Airport 320 Regional Det Pond

MCL Model with New MCL Designed E-470 Pond, Airport 
320 Pond (by others), Channels, and Storm Sewer. Basins 

Rerouted to Accurately Show Flow Paths 

http://www.novapdf.com
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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 “Amendment to Happy Canyon Major Drainageway Plan”, prepared 

by Manhard Consulting, dated February 2016.  The peak runoffs utilized considered future 

development of the drainage basin and no improvements to the existing infrastructure, except 

for construction of the Airport 320 Pond as referenced in the MDP. The peak runoff during the 

minor 5 year design storm is 255 cfs to the GAT channel just downstream of the Belford Ave 

crossing and 268 cfs into the regional detention pond.  The peak runoff during the major 100 

year design storm is 485 cfs to the GAT channel just downstream of the Belford Ave crossing 

and 588 cfs to the regional detention pond. 

 

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.  UDFCD requires the low flow channel be designed to carry at least 2% of the 

100 year flow.  The peak runoff for the 5 year storm is greater than 2% of the peak 100 year 

runoff (588 cfs x 2%=11.76 cfs).  Therefore the proposed low flow channel will meet the 

requirements of UDFCD and the Town of Parker. 

The peak 100 year storm was utilized for design of the overall capacity of the channel.  At least 

one foot of freeboard is provided between the 100 year flow elevation in the channel and the 

proposed elevations of the maintenance trail.   

 

See following calculations 
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Regional Detention/Water Quality Pond Design  



Project:

Basin ID:

189.00

39.0%

0

39.0%

Percentage of Area Area (acres)

0.0% 0.0

75.0% 141.8

25.0% 47.3

Initial--f i Final--fo

4.125 0.6 0.0018

(watershed inches) (acre-feet)

0.49 7.69
Design Oulet to Empty 

EURV in 72 Hours

100-year Detention Volume Including WQCV
5 0.83 13.11 167.74

Notes:

* 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

Decay             

Coefficient--a

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

H160, H170, H180, H161, H171, H181 & H182

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)

Hydrologic Soil Type

Type A

Type B

Excess Urban Runoff Volume
4

Infiltration (inches per hour)

Maximum Allowable 

Release Rate, cfs
3

0.00

0.50

1.00

1.50

2.00

2.50

0 20 40 60 80 100

R
u

n
o

ff
 V

o
u

m
e
 -

In
c
h

e
s

Percent Total Imperviousness

100-yr Vol Type A Soil
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EURV Type A Soil
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100-yr Storage Volume

EURV Storage Volume

Compark South Prelim UD-Detention 6-6-16.xls 6/6/2016, 6:40 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': 7.69 13.11 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 ft
2

ft
2
  User ft

3
acres acre-ft Volumes

(input) (input) Below El. (output) (output) (output) Overide (output) (output) (output) (for goal seek)

5786.00 (input) 102,775.14 2.359 0.000

5787.00 0.00 0.00 126,508.10 114,642 2.904 2.632

5788.00 0.00 0.00 143,301.36 249,546 3.290 5.729

5789.00 0.00 0.00 157,942.05 400,168 3.626 9.187 EURV 7.69 Ac-ft

5790.00 0.00 0.00 177,254.82 567,766 4.069 13.034 5788.5

5791.00 0.00 0.00 192,974.20 752,881 4.430 17.284 100 yr 13.11 Ac-ft

5792.00 0.00 0.00 209,727.89 954,232 4.815 21.906 5790.0

5793.00 0.00 0.00 315,416.45 1,216,804 7.241 27.934

5794.00 0.00 0.00 331,761.59 1,540,393 7.616 35.363

5795.00 0.00 0.00 345,334.02 1,878,941 7.928 43.135

5796.00 0.00 0.00 356,347.91 2,229,782 8.181 51.189

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#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

Check Basin Shape

Compark South Prelim UD-Detention 6-6-16.xls, Basin 6/6/2016, 6:40 PM



Project: 

Basin ID:

STAGE-STORAGE SIZING FOR DETENTION BASINS

5788.00

5789.00
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STAGE-STORAGE CURVE FOR THE POND

Compark South Prelim UD-Detention 6-6-16.xls, Basin 6/6/2016, 6:40 PM



Project: 

Basin ID:

WQCV Design Volume (Input):
Catchment Imperviousness, Ia = 39.0 percent

Catchment Area, A = 189.00 acres Diameter of holes, D = inches

Depth at WQCV outlet above lowest perforation, H = 2 feet Number of holes per row, N =

Vertical distance between rows, h  = 6.00 inches OR

Number of rows, NL = 4.00

Orifice discharge coefficient, Co = 0.65 Height of slot, H = 2.00 inches

Slope of Basin Trickle Channel, S = 0.010 ft / ft Width of slot, W = 7.05 inches

Time to Drain the Pond = 56 hours

Watershed Design Information (Input): 2

Percent Soil Type A = 0 %

Percent Soil Type B = 75 %

Percent Soil Type C/D = 25 %

Outlet Design Information (Output):

Excess Urban Runoff Volume (From 'Full-Spectrum Sheet') 0.488 watershed inches X

N/A 2.00

Excess Urban Runoff Volume (From 'Full-Spectrum Sheet') 7.686 acre-feet

Outlet area per row, Ao = 14.10 square inches

Total opening area at each row based on user-input above, Ao = 14.10 square inches

Total opening area at each row based on user-input above, Ao = 0.098 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

5785.26 5785.76 5786.26 5786.76 Flow

 

5786.00 0.4392 0.2501 0.0000 0.0000 0.69

5786.50 0.5686 0.4392 0.2501 0.0000 1.26

5787.00 0.6735 0.5686 0.4392 0.2501 1.93

5787.50 0.7642 0.6735 0.5686 0.4392 2.45

5788.00 0.8452 0.7642 0.6735 0.5686 2.85

5788.50 0.9191 0.8452 0.7642 0.6735 3.20

5789.00 0.9874 0.9191 0.8452 0.7642 3.52

5789.50 1.0514 0.9874 0.9191 0.8452 3.80

5790.00 1.1116 1.0514 0.9874 0.9191 4.07

5790.50 1.1688 1.1116 1.0514 0.9874 4.32

5791.00 1.2233 1.1688 1.1116 1.0514 4.56

5791.50 1.2755 1.2233 1.1688 1.1116 4.78

5792.00 1.3256 1.2755 1.2233 1.1688 4.99

5792.50 1.3739 1.3256 1.2755 1.2233 5.20

5793.00 1.4205 1.3739 1.3256 1.2755 5.40

5793.50 1.4657 1.4205 1.3739 1.3256 5.59

5794.00 1.5095 1.4657 1.4205 1.3739 5.77

5794.50 1.5521 1.5095 1.4657 1.4205 5.95

5795.00 1.5935 1.5521 1.5095 1.4657 6.12

5795.50 1.6339 1.5935 1.5521 1.5095 6.29

5796.00 1.6733 1.6339 1.5935 1.5521 6.45

5796.50 1.7118 1.6733 1.6339 1.5935 6.61

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

#N/A #N/A #N/A #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
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4-21-16 E-470 Proposed Regional FS Pond

Lower Pond Stage - Discharge

Elevation (ft) WQ H (ft)

Q (cfs)  

WQ Plate

 Qw H 

(ft)

Qw (cfs) 

100' Weir 

@ 5788.5

 QBC H 

(ft)

Q (cfs) 

22.5'x4' 

RCBC @ 

5782.5

 QEX H 

(ft)

Q (cfs) 

12'x10'  

EX RCBC 

@5779.78 Qrel (cfs) Area (sf) Vol. (AF)

5786 0.0 0.7  3.5  6.22 0.7 102,775.14 0.00

5786.5 0.5 1.3 4.0 6.72 1.3 114,436.35 1.25

5787 1.0 1.9  4.5  7.22 1.9 126,508.10 2.63

5787.5 1.5 2.5 5.0 7.72 2.5 134,817.54 4.13

5788 2.0 2.9 5.5  8.22 2.9 143,301.36 5.72 EURV

5788.5 2.5 3.2 0 0.0 6.0 715 8.72 866.2 3.2 150,562.37 7.41 V=7.7 ac-ft

5789 3.0 3.5 0.5 106.1 6.5 770 9.22 942.2 109.6 157,942.05 9.18 El 5788.5

5789.5 3.5 3.8 1 300.0 7.0 825 9.72 1019.4 303.8 167,505.63 11.05

5790 4.0 4.1 1.5 551.1 7.5 880 10.22 1100.0 555.2 177,254.82 13.03 100 yr

5790.5 4.5 4.3 2 848.5 8.0 936 10.72 1180.7 852.8 185,058.87 15.11 V=13.1 ac-ft

5791 5.0 4.6 2.5 1185.9 8.5 993 11.22 1263.8 993.0 192,974.20 17.28 El 5790.0

5791.5 5.5 4.8 3 1558.9 9.0 1049 11.72 1350.0 1049.0 201,292.94 19.54

5792 6.0 5.0 3.5 1964.4 9.5 1106 12.22 1414.1 1106.0 209,727.89 21.90

5792.5 6.5 5.2 4 2400.0 10.0 1163 12.72 1468.1 1163.0 260,781.31 24.59

5793 7.0 5.4 4.5 2863.8 10.5 1220 13.22 1526.3 1220.0 315,416.45 27.89

5793.5 7.5 5.6 5 3354.1 11.0 1278 13.72 1595.7 1278.0 323,554.61 31.56

5794 8.0 5.8 5.5 3869.6 11.5 1333 14.22 1666.2 1333.0 331,761.59 35.32

5794.5 8.5 6.0 6 4409.1 12.0 1385 14.72 1733.8 1385.0 338,525.13 39.17

5795 9.0 6.1 6.5 4971.5 12.5 1431 15.22 1800.0 1431.0 345,334.02 43.09

5795.5 9.5 6.3 7 5556.1 13.0 1475 15.72 1861.0 1475.0 350,826.56 47.09

5796 10.0 6.5 7.5 6161.9 13.5 1519 16.22 1921.43 1519.0 356,348.00 51.15

E-470 Pond - Proposed Stage-Storage-rev5 With Tailwater.xlsx
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State Engineer’s Office Exemption 



From: Schoolmeesters - DNR, Ryan 
To: Amie S. Drucker 
Cc: John Hunyadi - DNR; Jeremy Franz - DNR 
Subject: Jurisdictional Determination for Compark Village Detention Dam 
Date: Monday, March 21, 2016 11:39:14 AM 
 
 
Hi Amie, 
Thank you for taking the pro-active step and contacting our office for a determination on the 
regulatory status of the proposed Compark Village Detention Pond dam pursuant to the State 
Engineer's regulation of water impoundment structures under CRS 37-87-105. We understand that the 
proposed lake will be owned and operated by 470 Compark, LLC. 
According to your letter dated March 14, 2016, the facility is situated within the SW quarter of Section 
6, Township 6 South, Range 66 West of the 6th P.M. in Parker, Colorado. It lies within Water Division 
1, Water District 8. The information provided in your letter indicates that the existing structure will 
have a jurisdictional height of 9 feet and impounds a reservoir of 22.2 acre-feet that covers 3.4 
surface acres. 
Based on a review of the information provided in the aforementioned letter, we conclude that the 
Compark Village Detention Dam classifies as a Non-Jurisdictional size structure with a Low Hazard 
Class. As a Low Hazard, Non-jurisdictional size structure, our office is not required to review and 
approve the plans and specifications for improvements to the structure. The dam has been assigned 
DAMID: 080454. Please reference this damid in any future correspondence. 
We sincerely appreciate that you contacted this office for a ruling on the regulatory status of this 
structure. Feel free to contact me at (303) 866-3581 x8284 if you have any questions or 
comments regarding the information presented herein or any other dam safety related topics. 
Regards, 
Ryan 

-- 
Ryan Schoolmeesters, PE 
Dam Safety Engineer 
Dam Safety Branch 
P 303.866.3581 x8284 / C 303.842.1424 
1313 Sherman Street, Room 818, Denver, CO 80203 
Ryan.Schoolmeesters@state.co.us / www.water.state.co.us 
 



Stormwater Facility Name:

Facility Location & Jurisdiction:

User Input: Watershed Characteristics User Defined User Defined User Defined User Defined

Watershed Slope = 0.035 ft/ft Stage [ft] Area [ft^2] Stage [ft] Discharge [cfs]

Watershed Length = 5300 ft 0.00 102,775 0.00 0.70

Watershed Area = 189.00 acres 0.50 114,436 0.50 1.30

Watershed Imperviousness = 39.0% percent 1.00 126,508 1.00 1.90

Percentage Hydrologic Soil Group A = percent 1.50 134,817 1.50 2.45

Percentage Hydrologic Soil Group B = 75.0% percent 2.00 143,301 2.00 2.85

Percentage Hydrologic Soil Groups C/D = 25.0% percent 2.50 150,562 2.50 3.20

3.00 157,942 3.00 109.60

Parker - Parker Town Court 17 3.50 167,506 3.50 303.80

4.00 177,255 4.00 555.20

4.50 185,059 4.50 852.80   

5.00 192,974 5.00 993.00

WQCV Treatment Method = 40.00 hours 5.50 201,293 5.50 1049.00

6.00 209,728 6.00 1106.00

6.50 260,781 6.50 1163.00

7.00 315,416 7.00 1220.00

7.50 323,555 7.50 1278.00

8.00 331,762 8.00 1333.00

8.50 338,525 8.50 1385.00

9.00 345,334 9.00 1431.00

9.50 350,827 9.50 1475.00

10.00 356,348 10.00 1519.00

After completing and printing this worksheet to a pdf, go to:

https://maperture.digitaldataservices.com/gvh/?viewer=cswdif

create a new stormwater facility, and 

attach the pdf of this worksheet to that record.

Routed Hydrograph Results

Design Storm Return Period = WQCV 2 Year 5 Year 10 Year 50 Year 100 Year

One-Hour Rainfall Depth = 0.53 0.96 1.40 1.65 2.30 2.61 in

Calculated Runoff Volume = 2.791 5.148 10.081 13.762 25.157 30.847 acre-ft

OPTIONAL Override Runoff Volume = acre-ft

Inflow Hydrograph Volume = 2.790 5.142 10.076 13.759 25.153 30.840 acre-ft

Time to Drain 97% of Inflow Volume = 26.2 37.2 46.3 44.8 40.8 38.9 hours

Time to Drain 99% of Inflow Volume = 27.1 38.9 49.3 48.8 47.2 46.4 hours

Maximum Ponding Depth = 0.96 1.70 2.69 2.96 3.56 3.77 ft

Maximum Ponded Area = 2.88 3.17 3.52 3.61 3.86 3.96 acres

Maximum Volume Stored = 2.501 4.748 8.034 9.038 11.237 12.072 acre-ft

Location for 1-hr Rainfall Depths (use dropdown):

Workbook Protected Worksheet Protected

Stormwater Detention and Infiltration Design Data Sheet

Compark Village South Regional Detention Pond

39 33' 19"N, 104 49' 12"W, Town of Parker, CO

State Stormwater Exemption Form.xlsm, Design Data 6/6/2016, 6:26 PM

https://maperture.digitaldataservices.com/gvh/?viewer=cswdif
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Storm Sewer Design 
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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

Land Use

Imperviousness

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

Impervious Area

(Acres)

Pavement/Hardscape 100% 0.56 0.56

Landscape 2% 0.61 0.01

Total Area: 1.17

Percentage Imperviousness: 49.0%

C2 (Table 6-4, Type B Soil): 0.44

C5 (Table 6-4, Type B Soil): 0.46

C100 (Table 6-4, Type B Soil): 0.69

6/9/2016

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



CVS-4A

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

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-6A

Land Use

Imperviousness

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

Impervious Area

(Acres)

Pavement/Hardscape 100% 0.00 0.00

Landscape 2% 0.78 0.02

Total Area: 0.78

Percentage Imperviousness: 2.0%

C2 (Table 6-4, Type B Soil): 0.02

C5 (Table 6-4, Type B Soil): 0.02

C100 (Table 6-4, Type B Soil): 0.46

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

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



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

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

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



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

Percentage Imperviousness: 43.0%

C2 (Table 6-4, Type B Soil): 0.38

C5 (Table 6-4, Type B Soil): 0.40

C100 (Table 6-4, Type B Soil): 0.66

CVS-14A

Land Use

Imperviousness

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

Impervious Area

(Acres)

Pavement/Hardscape 100% 0.00 0.00

Landscape 2% 4.12 0.08

Total Area: 4.12

Percentage Imperviousness: 2.0%

C2 (Table 6-4, Type B Soil): 0.02

C5 (Table 6-4, Type B Soil): 0.02

C100 (Table 6-4, Type B Soil): 0.46

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



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

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

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



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

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

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



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

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: June 9, 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
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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) 0.69 1.17 0 0.0% 0.0 0 0.0% 0.0 0.0 600 1.5% 2.4 4.1 600 13.3 4.1

CVS-4A (Inlet 3-4) 0.70 1.76 100 1.5% 6.3 49 1.5% 0.9 1.0 405 1.5% 2.4 2.8 554 13.1 10.0

CVS-5 (Inlet 5-4) 0.67 2.63 100 4.0% 4.9 130 5.5% 1.6 1.3 380 1.3% 2.3 2.8 610 13.4 9.0

CVS-6 (Inlet 6-4) 0.67 0.58 - - - - - - - - - - - - - 5.0 Minimum

CVS-6A (Inlet 7-4) 0.46 0.78 - - - - - - - - - - - - - 5.0 Minimum

CVS-7 (Inlet 1-6) 0.84 1.11 0 0.0% 0.0 0 0.0% 0.0 0.0 904 0.6% 1.5 10.2 904 15.0 10.2

CVS-8 (Inlet 2-6) 0.73 1.51 0 0.0% 0.0 0 0.0% 0.0 0.0 897 0.6% 1.5 10.1 897 15.0 10.1

CVS-9 (Inlet 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) 0.66 6.45 100 1.5% 6.9 20 1.5% 0.9 0.4 1229 1.0% 2.0 10.2 1349 17.5 17.5

CVS-14A (Inlet 6-5) 0.46 4.12 100 5.0% 6.8 1258 2.0% 1.0 21.2 0 0.0% 0.0 0.0 1358 17.5 17.5

CVS-15 (Inlet 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 3.06 100 15.5% 2.9 115 3.0% 1.2 1.6 990 1.0% 2.0 8.3 1205 16.7 12.8

CVS-19 0.81 1.61 100 3.5% 3.4 200 3.5% 1.3 2.5 0 0.0% 0.0 0.0 300 11.7 6.0

CVS-20 0.70 1.80 100 2.0% 5.8 17 2.0% 1.0 0.3 570 1.0% 2.0 4.8 687 13.8 10.8

CVS-21 0.70 3.88 100 0.0% 22.3 164 3.3% 1.3 2.1 833 1.1% 2.1 6.6 1097 16.1 16.1

BEL-1 (Inlet 2-1) 0.67 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

STANDARD FORM SF-2

PROPOSED DRAINAGE BASINS

TIME OF CONCENTRATION

Rational Method Drainage Calculations Form SF-6-18-16.xlsx, 6/9/2016



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

Rational Method Drainage Calculations Form SF-6-18-16.xlsx, 6/9/2016



PROPOSED DRAINAGE BASINS
STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

PROJECT: COMPARK VILLAGE SOUTH, FILINGS 1 & 2 CLCPKC3

CALCULATED BY: RAK DATE: 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 4.4% 36

CVS-4 (Inlet 2-4) 4 1.17 4.1 0.44 5.0 0.51 2.5 2.5 2.5 0.0 21.9 0.7% 36

CVS-4A (Inlet 3-4) 4A 1.76 10.0 0.45 3.8 0.78 2.9 2.9 2.9 0.0 0.8% 36

CVS-5 (Inlet 5-4) 5 2.63 9.0 0.40 3.9 1.05 4.1 4.1 4.1 0.0 14.3 2.7% 30

CVS-6 (Inlet 6-4) 6 0.58 5.0 0.40 4.7 0.23 1.1 1.1 1.1 0.0 9.8 1.7% 30

CVS-6A (Inlet 7-4) 6A 0.78 5.0 0.02 4.7 0.01 0.1 0.1 0.1 0.0 0.9% 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 10.1 0.50 3.7 0.75 2.8 2.8 2.8 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 4-4) 9A 0.37 5.0 0.49 4.7 0.18 0.9 0.9 0.9 0.0 21.9 0.8% 36

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 2.0% 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 6.45 17.5 0.38 2.9 2.47 7.2 7.2 7.2 0.0 12.4 3.0% 30

CVS-14A (Inlet 6-5) 14A 4.12 17.5 0.02 2.9 0.08 0.2 0.2 0.2 0.0 4.7% 24

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 2.0% 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 3.06 12.8 0.45 3.4 1.36 4.6 4.6 4.6 0.0 - - -

CVS-19 19 1.61 6.0 0.65 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 - - - - -

June 9, 2016 Manning's n-value =0.013

Rational Method Drainage Calculations Form SF-6-18-16.xlsx, 6/9/2016



PROPOSED DRAINAGE BASINS
STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

PROJECT: COMPARK VILLAGE SOUTH, FILINGS 1 & 2 CLCPKC3

CALCULATED BY: RAK DATE: 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 4.4% 36

CVS-4 (Inlet 2-4) 4 1.17 4.1 0.46 5.0 0.53 2.6 2.6 2.6 0.0 0.7% 36

CVS-4A (Inlet 3-4) 4A 1.76 10.0 0.47 3.8 0.82 3.1 3.1 3.1 0.0 0.8% 36

CVS-5 (Inlet 5-4) 5 2.63 9.0 0.42 3.9 1.10 4.3 4.3 4.3 0.0 2.7% 30

CVS-6 (Inlet 6-4) 6 0.58 5.0 0.42 4.7 0.24 1.1 1.1 1.1 0.0 1.7% 30

CVS-6A (Inlet 7-4) 6A 0.78 5.0 0.02 4.7 0.01 0.1 0.1 0.1 0.0 0.9% 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 10.1 0.52 3.7 0.79 2.9 2.9 2.9 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 4-4) 9A 0.37 5.0 0.51 4.7 0.19 0.9 0.9 0.9 0.0 0.8% 36

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 2.0% 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 6.45 17.5 0.40 2.9 2.58 7.6 7.6 7.6 0.0 3.0% 30

CVS-14A (Inlet 6-5) 14A 4.12 17.5 0.02 2.9 0.08 0.2 0.2 0.2 0.0 4.7% 24

CVS-15 (Inlet 4-5) 15 2.40 10.2 0.51 3.7 1.23 4.6 4.6 4.6 0.0 2.0% 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 3.06 12.8 0.47 3.4 1.42 4.8 4.8 - - - - -

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 - - - - -

June 9, 2016 Manning's n-value =0.013

Rational Method Drainage Calculations Form SF-6-18-16.xlsx, 6/9/2016



PROPOSED DRAINAGE BASINS
STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

PROJECT: COMPARK VILLAGE SOUTH, FILINGS 1 & 2 CLCPKC3

CALCULATED BY: RAK DATE: 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 22.5 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 9.0 1.0 9.0 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 87.4 4.4% 36 Takes bypass flow from CVS-1. Bypass goes to CVS-7.

CVS-4 (Inlet 2-4) 4 1.17 4.1 0.69 9.3 0.81 7.5 8.5 8.0 0.5 79.7 0.7% 36 Takes bypass flow from CVS-2. Bypass goes to CVS-8.

CVS-4A (Inlet 3-4) 4A 1.76 10.0 0.70 7.0 1.23 8.6 11.0 11.0 0.0 71.7 0.8% 36 Takes bypass flow from CVS-5.

CVS-5 (Inlet 5-4) 5 2.63 9.0 0.67 7.3 1.77 13.0 13.0 10.6 2.4 58.3 2.7% 30 Bypass flow goes to CVS-4A.

CVS-6 (Inlet 6-4) 6 0.58 5.0 0.67 8.8 0.39 3.5 3.5 3.5 0.0 47.7 1.7% 30

CVS-6A (Inlet 7-4) 6A 0.78 5.0 0.46 8.8 0.36 3.2 3.2 3.2 0.0 44.2 0.9% 30

CVS-7 (Inlet 1-6) 7 1.11 10.2 0.84 7.0 0.93 6.5 11.4 7.3 4.1 38.6 3.0% 24 Takes bypass flow from CVS-3. Bypass goes to CVS-11.

CVS-8 (Inlet 2-6) 8 1.51 10.1 0.73 7.0 1.10 7.7 8.2 7.8 0.4 31.3 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 4-4) 9A 0.37 5.0 0.72 8.8 0.27 2.4 2.4 2.4 0.0 71.7 0.8% 36

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 0.0 143.8 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 41.7 41.7 0.0 41.7 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 18.9 13.0 5.9 87.0 2.0% 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 63.3 4.4% 30
Takes a portion of the bypass flow from CVS-14. Bypass flow
goes to CVS-13.

CVS-14 (Inlet 5-5) 14 6.45 17.5 0.66 5.5 4.29 23.5 23.5 11.1 12.4 41.6 3.0% 30 Bypass flow goes to CVS-13A and CVS-15A

CVS-14A (Inlet 6-5) 14A 4.12 17.5 0.46 5.5 1.91 10.5 10.5 10.5 0.0 30.5 4.7% 24

CVS-15 (Inlet 4-5) 15 2.40 10.2 0.72 7.0 1.74 12.1 13.2 10.7 2.5 87.0 2.0% 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 10.2 9.1 1.1 63.3 4.4% 30
Takes a protion of the bypass flow from CVS-14. 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 3.06 12.8 0.70 6.4 2.14 13.6 - - - - - -

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 - - - - - -

June 9, 2016 Manning's n-value =0.013

Rational Method Drainage Calculations Form SF-6-18-16.xlsx, 6/9/2016



Profile Report

Engineering Profile - Profile - 1 (Belford Ave StormCAD [2 year].stsw)

E
le

v
a

ti
o

n
(f

t)

Page 1 of 127 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-16666/9/2016

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



Profile Report

Engineering Profile - Profile - 1 (Belford Ave StormCAD [2 year].stsw)

E
le

v
a

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 +1-203-755-16666/9/2016

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



Profile Report

Engineering Profile - Profile - 2 (Belford Ave StormCAD [2 year].stsw)

E
le

v
a

tio
n

(f
t)

Page 1 of 127 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-16666/9/2016

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



Profile Report

Engineering Profile - Profile - 2 (Belford Ave StormCAD [2 year].stsw)

CO-3: 41.0
ft @

0.072
ft/ft

Circle - 30.0 in
RCP

CO-13: 55.4 ft @
0.044 ft/ft

Circle - 36.0 in RCP

Page 1 of 127 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-16666/9/2016

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



Profile Report

Engineering Profile - Profile - 3 (Belford Ave StormCAD [2 year].stsw)

5,805.00

5,810.00

5,815.00

5,820.00

5,825.00

5,830.00

-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

Station (ft)

STMH 1-6
Rim: 5,817.49 ft
Invert: 5,807.77 ft

INLET 1-6
Rim: 5,822.99 ft
Invert: 5,811.72 ft

INLET 2-6
Rim: 5,822.83 ft
Invert: 5,813.03 ft

INLET 3-6
Rim: 5,826.86 ft
Invert: 5,820.66 ft

INLET 4-6
Rim: 5,827.15 ft
Invert: 5,821.40 ft

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

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

CO-15: 177.0 ft @
0.041 ft/ft

Circle - 24.0 in

CO-14: 47.7 ft @ 0.011 ft/ftCircle - 24.0 in RCP

CO-17A: 70.5 ft @ 0.025 ft/ft

Circle - 24.0 in RCP

CO-17: 132.5 ft @ 0.030 ft/ft

Circle - 24.0 in RCP

Page 1 of 127 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-16666/9/2016

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



Profile Report

Engineering Profile - Profile - 4 (Belford Ave StormCAD [2 year].stsw)

5,785.00

5,790.00

5,795.00

5,800.00

5,805.00

5,810.00

5,815.00

5,820.00

5,825.00

5,830.00

5,835.00

5,840.00

-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 11+50 12+00 12+50 13+00 13+50

Station (ft)

STMH 3-5
Rim: 5,822.15 ft
Invert: 5,813.46 ft

STMH 2-5
Rim: 5,821.35 ft
Invert: 5,811.72 ft

STMH 1-5
Rim: 5,818.44 ft
Invert: 5,805.81 ft

INLET 5-5
Rim: 5,830.51 ft
Invert: 5,821.14 ft

INLET 7-5
Rim: 5,838.93 ft
Invert: 5,833.51 ft

FES 2-5
Rim: 5,836.79 ft
Invert: 5,834.54 ft

INLET 6-5
Rim: 5,832.28 ft
Invert: 5,827.14 ft

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

C
O

-18: 7.7
ft @

0.070
ft/ft

C
ircle

- 24.0
in

R
C

P

CO-20: 251.0 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-29: 460.2 ft @ 0.039 ft/ft

Circle - 36.0 in RCP

CO-26: 291.4 ft @ 0.020 ft/ft
Circle - 36.0 in

CO-19: 157.0 ft @ 0.039 ft/ft

Circle - 24.0 in

CO-19A: 122.0 ft @
0.047 ft/ft

Circle - 24.0 in

Page 1 of 127 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-16666/9/2016

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



Profile Report

Engineering Profile - Profile - 1 (Belford Ave StormCAD [5 year].stsw)

E
le

v
a

ti
o

n
(f

t)

Page 1 of 127 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-16666/9/2016

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



Profile Report

Engineering Profile - Profile - 1 (Belford Ave StormCAD [5 year].stsw)

E
le

v
a

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 +1-203-755-16666/9/2016

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



Profile Report

Engineering Profile - Profile - 2 (Belford Ave StormCAD [5 year].stsw)

E
le

v
a

tio
n

(f
t)

Page 1 of 127 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-16666/9/2016

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



Profile Report

Engineering Profile - Profile - 2 (Belford Ave StormCAD [5 year].stsw)

CO-3: 41.0
ft @

0.072
ft/ft

Circle - 30.0 in
RCP

CO-13: 55.4 ft @
0.044 ft/ft

Circle - 36.0 in RCP

Page 1 of 127 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-16666/9/2016

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



Profile Report

Engineering Profile - Profile - 3 (Belford Ave StormCAD [5 year].stsw)

5,805.00

5,810.00

5,815.00

5,820.00

5,825.00

5,830.00

-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

Station (ft)

STMH 1-6
Rim: 5,817.49 ft
Invert: 5,807.77 ft

INLET 1-6
Rim: 5,822.99 ft
Invert: 5,811.72 ft

INLET 2-6
Rim: 5,822.83 ft
Invert: 5,813.03 ft

INLET 3-6
Rim: 5,826.86 ft
Invert: 5,820.66 ft

INLET 4-6
Rim: 5,827.15 ft
Invert: 5,821.40 ft

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

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

CO-15: 177.0 ft @
0.041 ft/ft

Circle - 24.0 in

CO-14: 47.7 ft @ 0.011 ft/ftCircle - 24.0 in RCP

CO-17A: 70.5 ft @ 0.025 ft/ft

Circle - 24.0 in RCP

CO-17: 132.5 ft @ 0.030 ft/ft

Circle - 24.0 in RCP

Page 1 of 127 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-16666/9/2016

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



Profile Report

Engineering Profile - Profile - 4 (Belford Ave StormCAD [5 year].stsw)

5,785.00

5,790.00

5,795.00

5,800.00

5,805.00

5,810.00

5,815.00

5,820.00

5,825.00

5,830.00

5,835.00

5,840.00

-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 11+50 12+00 12+50 13+00 13+50

Station (ft)

STMH 3-5
Rim: 5,822.15 ft
Invert: 5,813.46 ft

STMH 2-5
Rim: 5,821.35 ft
Invert: 5,811.72 ft

STMH 1-5
Rim: 5,818.44 ft
Invert: 5,805.81 ft

INLET 5-5
Rim: 5,830.51 ft
Invert: 5,821.14 ft

INLET 7-5
Rim: 5,838.93 ft
Invert: 5,833.51 ft

FES 2-5
Rim: 5,836.79 ft
Invert: 5,834.54 ft

INLET 6-5
Rim: 5,832.28 ft
Invert: 5,827.14 ft

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

C
O

-18: 7.7
ft @

0.070
ft/ft

C
ircle

- 24.0
in

R
C

P

CO-20: 251.0 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-29: 460.2 ft @ 0.039 ft/ft

Circle - 36.0 in RCP

CO-26: 291.4 ft @ 0.020 ft/ft
Circle - 36.0 in

CO-19: 157.0 ft @ 0.039 ft/ft

Circle - 24.0 in

CO-19A: 122.0 ft @
0.047 ft/ft

Circle - 24.0 in

Page 1 of 127 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-16666/9/2016

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



Profile Report

Engineering Profile - Profile - 1 (Belford Ave StormCAD [100 year].stsw)

E
le

v
a

ti
o

n
(f

t)

Page 1 of 127 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-16666/9/2016

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



Profile Report

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

E
le

v
a

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 +1-203-755-16666/9/2016

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 (Belford Ave StormCAD [100 year].stsw)

E
le

v
a

tio
n

(f
t)

Page 1 of 127 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-16666/9/2016

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



Profile Report

Engineering Profile - Profile - 2 (KB Homes StormCAD [100 year].stsw)

CO-3: 41.0
ft @

0.072
ft/ft

Circle - 30.0 in
RCP

CO-13: 55.4 ft @
0.044 ft/ft

Circle - 36.0 in RCP

Page 1 of 127 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-16666/9/2016

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 - 3 (KB Homes StormCAD [100 year].stsw)

5,805.00

5,810.00

5,815.00

5,820.00

5,825.00

5,830.00

-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

Station (ft)

STMH 1-6
Rim: 5,817.49 ft
Invert: 5,807.77 ft

INLET 1-6
Rim: 5,822.99 ft
Invert: 5,811.72 ft

INLET 2-6
Rim: 5,822.83 ft
Invert: 5,813.03 ft

INLET 3-6
Rim: 5,826.86 ft
Invert: 5,820.66 ft

INLET 4-6
Rim: 5,827.15 ft
Invert: 5,821.40 ft

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

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

CO-15: 177.0 ft @ 0.041 ft/ft

Circle - 24.0 in

CO-14: 47.7 ft @ 0.011 ft/ftCircle - 24.0 in RCP

CO-17A: 70.5 ft @ 0.025 ft/ft

Circle - 24.0 in RCP

CO-17: 132.5 ft @ 0.030 ft/ft

Circle - 24.0 in RCP

Page 1 of 127 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-16666/9/2016

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 - 4 (KB Homes StormCAD [100 year].stsw)

5,785.00

5,790.00

5,795.00

5,800.00

5,805.00

5,810.00

5,815.00

5,820.00

5,825.00

5,830.00

5,835.00

5,840.00

-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 11+50 12+00 12+50 13+00 13+50

Station (ft)

STMH 3-5
Rim: 5,822.15 ft
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0.070
ft/ft

C
ircle

- 24.0
in

R
C

P

CO-20: 251.0 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-29: 460.2 ft @ 0.039 ft/ft

Circle - 36.0 in RCP

CO-26: 291.4 ft @ 0.020 ft/ft
Circle - 36.0 in

CO-19: 157.0 ft @ 0.039 ft/ft

Circle - 24.0 in

CO-19A: 122.0 ft @
0.047 ft/ft

Circle - 24.0 in
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Bentley StormCAD V8i (SELECTseries 4)
[08.11.04.54]Bentley Systems, Inc. Haestad Methods Solution CenterKB Homes StormCAD [100 year].stsw



Worksheet Protected

Project:

Inlet ID:

Design Flow: ONLY if already determined through other methods: Minor Storm Major Storm

(local peak flow for 1/2 of street OR grass-lined channel): *QKnown = 4.1 8.9 cfs

* If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.

Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres

Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

Slope (ft/ft) Length (ft)

Overland Flow =

Channel Flow =

Rainfall Information: Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm

Design Storm Return Period, T r = years

Return Period One-Hour Precipitation, P1 = inches

C1 =

C2 =

C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C 5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 0.0 0.0 cfs

Total Design Peak Flow, Q = 4.1 8.9 cfs

<---

FILL IN THIS SECTION

OR…

FILL IN THE

SECTIONS BELOW.

<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET

OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

COMPARK SOUTH

INLET 1-1

Site is Urban

Site is Non-Urban

Show Details

Site Type:

Street Inlets

Area Inlets in a Median

Flows Developed For:

Inlet 1-1.xlsm, Q-Peak 5/3/2016, 8:58 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 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



Worksheet Protected

Project:

Inlet ID:

Design Flow: ONLY if already determined through other methods: Minor Storm Major Storm

(local peak flow for 1/2 of street OR grass-lined channel): *QKnown = 5.2 11.2 cfs

* If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.

Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres

Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

Slope (ft/ft) Length (ft)

Overland Flow =

Channel Flow =

Rainfall Information: Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm

Design Storm Return Period, T r = years

Return Period One-Hour Precipitation, P1 = inches

C1 =

C2 =

C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C 5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 0.0 2.4 cfs

Total Design Peak Flow, Q = 5.2 13.6 cfs

<---

FILL IN THIS SECTION

OR…

FILL IN THE

SECTIONS BELOW.

<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET

OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

COMPARK SOUTH

INLET 1-2

Site is Urban

Site is Non-Urban

Show Details

Site Type:

Street Inlets

Area Inlets in a Median

Flows Developed For:

Inlet 1-2.xlsm, Q-Peak 5/3/2016, 9:00 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 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



Worksheet Protected

Project:

Inlet ID:

Design Flow: ONLY if already determined through other methods: Minor Storm Major Storm

(local peak flow for 1/2 of street OR grass-lined channel): *QKnown = 5.5 20.2 cfs

* If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.

Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres

Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

Slope (ft/ft) Length (ft)

Overland Flow =

Channel Flow =

Rainfall Information: Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm

Design Storm Return Period, T r = years

Return Period One-Hour Precipitation, P1 = inches

C1 =

C2 =

C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C 5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 0.0 0.0 cfs

Total Design Peak Flow, Q = 5.5 20.2 cfs

<---

FILL IN THIS SECTION

OR…

FILL IN THE

SECTIONS BELOW.

<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET

OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

COMPARK SOUTH

INLET 1-3

Site is Urban

Site is Non-Urban

Show Details

Site Type:

Street Inlets

Area Inlets in a Median

Flows Developed For:

Inlet 1-3.xlsm, Q-Peak 5/3/2016, 9:01 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 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



Worksheet Protected

Project:

Inlet ID:

Design Flow: ONLY if already determined through other methods: Minor Storm Major Storm

(local peak flow for 1/2 of street OR grass-lined channel): *QKnown = 2.4 5.9 cfs

* If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.

Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres

Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

Slope (ft/ft) Length (ft)

Overland Flow =

Channel Flow =

Rainfall Information: Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm

Design Storm Return Period, T r = years

Return Period One-Hour Precipitation, P1 = inches

C1 =

C2 =

C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C 5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 0.0 6.7 cfs

Total Design Peak Flow, Q = 2.4 12.6 cfs

<---

FILL IN THIS SECTION

OR…

FILL IN THE

SECTIONS BELOW.

<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET

OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

COMPARK SOUTH

INLET 1-4

Site is Urban

Site is Non-Urban

Show Details

Site Type:

Street Inlets

Area Inlets in a Median

Flows Developed For:

Inlet 1-4.xlsm, Q-Peak 5/3/2016, 9:02 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 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



Worksheet Protected

Project:

Inlet ID:

Design Flow: ONLY if already determined through other methods: Minor Storm Major Storm

(local peak flow for 1/2 of street OR grass-lined channel): *QKnown = 5.1 11.0 cfs

* If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.

Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres

Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

Slope (ft/ft) Length (ft)

Overland Flow =

Channel Flow =

Rainfall Information: Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm

Design Storm Return Period, T r = years

Return Period One-Hour Precipitation, P1 = inches

C1 =

C2 =

C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C 5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 0.0 4.1 cfs

Total Design Peak Flow, Q = 5.1 15.1 cfs

<---

FILL IN THIS SECTION

OR…

FILL IN THE

SECTIONS BELOW.

<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET

OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

COMPARK SOUTH

INLET 1-5

Site is Urban

Site is Non-Urban

Show Details

Site Type:

Street Inlets

Area Inlets in a Median

Flows Developed For:

Inlet 1-5.xlsm, Q-Peak 5/3/2016, 9:02 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 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



Worksheet Protected

Project:

Inlet ID:

Design Flow: ONLY if already determined through other methods: Minor Storm Major Storm

(local peak flow for 1/2 of street OR grass-lined channel): *QKnown = 3.0 6.5 cfs

* If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.

Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres

Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

Slope (ft/ft) Length (ft)

Overland Flow =

Channel Flow =

Rainfall Information: Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm

Design Storm Return Period, Tr = years

Return Period One-Hour Precipitation, P1 = inches

C1 =

C2 =

C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =

User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C 5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 0.0 4.9 cfs

Total Design Peak Flow, Q = 3.0 11.4 cfs

<---

FILL IN THIS SECTION
OR…

FILL IN THE SECTIONS
BELOW.

<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET

OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

COMPARK SOUTH

Inlet 1-6

Site is Urban

Site is Non-Urban

Show Details

Site Type:

Street Inlets

Area Inlets in a Median

Flows Developed For:

Inlet 1-6.xlsm, Q-Peak 5/3/2016, 9:03 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 = 0.010 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



Worksheet Protected

Project:

Inlet ID:

Design Flow: ONLY if already determined through other methods: Minor Storm Major Storm

(local peak flow for 1/2 of street OR grass-lined channel): *QKnown = 4.0 12.2 cfs

* If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.

Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres

Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

Slope (ft/ft) Length (ft)

Overland Flow =

Channel Flow =

Rainfall Information: Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm

Design Storm Return Period, T r = years

Return Period One-Hour Precipitation, P1 = inches

C1 =

C2 =

C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C 5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 0.0 0.0 cfs

Total Design Peak Flow, Q = 4.0 12.2 cfs

<---

FILL IN THIS SECTION

OR…

FILL IN THE

SECTIONS BELOW.

<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET

OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

COMPARK SOUTH

INLET 2-1

Site is Urban

Site is Non-Urban

Show Details

Site Type:

Street Inlets

Area Inlets in a Median

Flows Developed For:

Inlet 2-1.xlsm, Q-Peak 5/3/2016, 9:03 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



Worksheet Protected

Project:

Inlet ID:

Design Flow: ONLY if already determined through other methods: Minor Storm Major Storm

(local peak flow for 1/2 of street OR grass-lined channel): *QKnown = 4.1 14.8 cfs

* If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.

Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres

Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

Slope (ft/ft) Length (ft)

Overland Flow =

Channel Flow =

Rainfall Information: Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm

Design Storm Return Period, T r = years

Return Period One-Hour Precipitation, P1 = inches

C1 =

C2 =

C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C 5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 0.1 4.6 cfs

Total Design Peak Flow, Q = 4.2 19.4 cfs

<---

FILL IN THIS SECTION

OR…

FILL IN THE

SECTIONS BELOW.

<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET

OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

COMPARK SOUTH

INLET 2-2

Site is Urban

Site is Non-Urban

Show Details

Site Type:

Street Inlets

Area Inlets in a Median

Flows Developed For:

Inlet 2-2.xlsm, Q-Peak 5/3/2016, 9:03 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



Worksheet Protected

Project:

Inlet ID:

Design Flow: ONLY if already determined through other methods: Minor Storm Major Storm

(local peak flow for 1/2 of street OR grass-lined channel): *QKnown = 4.5 9.9 cfs

* If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.

Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres

Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

Slope (ft/ft) Length (ft)

Overland Flow =

Channel Flow =

Rainfall Information: Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm

Design Storm Return Period, T r = years

Return Period One-Hour Precipitation, P1 = inches

C1 =

C2 =

C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C 5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 0.0 0.0 cfs

Total Design Peak Flow, Q = 4.5 9.9 cfs

<---

FILL IN THIS SECTION

OR…

FILL IN THE

SECTIONS BELOW.

<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET

OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

COMPARK SOUTH

INLET 2-3

Site is Urban

Site is Non-Urban

Show Details

Site Type:

Street Inlets

Area Inlets in a Median

Flows Developed For:

Inlet 2-3.xlsm, Q-Peak 5/3/2016, 9:04 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



Worksheet Protected

Project:

Inlet ID:

Design Flow: ONLY if already determined through other methods: Minor Storm Major Storm

(local peak flow for 1/2 of street OR grass-lined channel): *QKnown = 7.0 19.8 cfs

* If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.

Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres

Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

Slope (ft/ft) Length (ft)

Overland Flow =

Channel Flow =

Rainfall Information: Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm

Design Storm Return Period, T r = years

Return Period One-Hour Precipitation, P1 = inches

C1 =

C2 =

C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C 5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 0.0 4.2 cfs

Total Design Peak Flow, Q = 7.0 24.0 cfs

<---

FILL IN THIS SECTION

OR…

FILL IN THE

SECTIONS BELOW.

<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET

OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

COMPARK SOUTH

INLET 2-4

Site is Urban

Site is Non-Urban

Show Details

Site Type:

Street Inlets

Area Inlets in a Median

Flows Developed For:

Inlet 2-4.xlsm, Q-Peak 5/3/2016, 9:04 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



Worksheet Protected

Project:

Inlet ID:

Design Flow: ONLY if already determined through other methods: Minor Storm Major Storm

(local peak flow for 1/2 of street OR grass-lined channel): *QKnown = 11.8 31.2 cfs

* If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.

Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres

Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

Slope (ft/ft) Length (ft)

Overland Flow =

Channel Flow =

Rainfall Information: Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm

Design Storm Return Period, T r = years

Return Period One-Hour Precipitation, P1 = inches

C1 =

C2 =

C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C 5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 0.0 24.8 cfs

Total Design Peak Flow, Q = 11.8 56.0 cfs

<---

FILL IN THIS SECTION

OR…

FILL IN THE

SECTIONS BELOW.

<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET

OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

COMPARK SOUTH

INLET 2-5

Site is Urban

Site is Non-Urban

Show Details

Site Type:

Street Inlets

Area Inlets in a Median

Flows Developed For:

Inlet 2-5.xlsm, Q-Peak 5/3/2016, 9:05 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



Worksheet Protected

Project:

Inlet ID:

Design Flow: ONLY if already determined through other methods: Minor Storm Major Storm

(local peak flow for 1/2 of street OR grass-lined channel): *QKnown = 2.8 7.4 cfs

* If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.

Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres

Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

Slope (ft/ft) Length (ft)

Overland Flow =

Channel Flow =

Rainfall Information: Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm

Design Storm Return Period, Tr = years

Return Period One-Hour Precipitation, P1 = inches

C1 =

C2 =

C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =

User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C 5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 0.0 9.4 cfs

Total Design Peak Flow, Q = 2.8 16.8 cfs

<---

FILL IN THIS SECTION
OR…

FILL IN THE SECTIONS
BELOW.

<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET

OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

COMPARK SOUTH

Inlet 2-6

Site is Urban

Site is Non-Urban

Show Details

Site Type:

Street Inlets

Area Inlets in a Median

Flows Developed For:

Inlet 2-6.xlsm, Q-Peak 5/3/2016, 9:05 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



Worksheet Protected

Project:

Inlet ID:

Design Flow: ONLY if already determined through other methods: Minor Storm Major Storm

(local peak flow for 1/2 of street OR grass-lined channel): *QKnown = 0.9 2.4 cfs

* If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.

Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres

Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

Slope (ft/ft) Length (ft)

Overland Flow =

Channel Flow =

Rainfall Information: Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm

Design Storm Return Period, T r = years

Return Period One-Hour Precipitation, P1 = inches

C1 =

C2 =

C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C 5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 0.0 0.0 cfs

Total Design Peak Flow, Q = 0.9 2.4 cfs

<---

FILL IN THIS SECTION

OR…

FILL IN THE

SECTIONS BELOW.

<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET

OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

COMPARK SOUTH

INLET 3-4

Site is Urban

Site is Non-Urban

Show Details

Site Type:

Street Inlets

Area Inlets in a Median

Flows Developed For:

Inlet 3-4.xlsm, Q-Peak 5/3/2016, 9:06 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



Worksheet Protected

Project:

Inlet ID:

Design Flow: ONLY if already determined through other methods: Minor Storm Major Storm

(local peak flow for 1/2 of street OR grass-lined channel): *QKnown = 6.4 17.7 cfs

* If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.

Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres

Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

Slope (ft/ft) Length (ft)

Overland Flow =

Channel Flow =

Rainfall Information: Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm

Design Storm Return Period, T r = years

Return Period One-Hour Precipitation, P1 = inches

C1 =

C2 =

C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C 5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 0.1 12.2 cfs

Total Design Peak Flow, Q = 6.5 29.9 cfs

<---

FILL IN THIS SECTION

OR…

FILL IN THE

SECTIONS BELOW.

<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET

OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

COMPARK SOUTH

INLET 3-5

Site is Urban

Site is Non-Urban

Show Details

Site Type:

Street Inlets

Area Inlets in a Median

Flows Developed For:

Inlet 3-5.xlsm, Q-Peak 5/3/2016, 9:06 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



Worksheet Protected

Project:

Inlet ID:

Design Flow: ONLY if already determined through other methods: Minor Storm Major Storm

(local peak flow for 1/2 of street OR grass-lined channel): *QKnown = 1.6 4.2 cfs

* If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.

Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres

Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

Slope (ft/ft) Length (ft)

Overland Flow =

Channel Flow =

Rainfall Information: Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm

Design Storm Return Period, T r = years

Return Period One-Hour Precipitation, P1 = inches

C1 =

C2 =

C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C 5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 0.0 13.6 cfs

Total Design Peak Flow, Q = 1.6 17.8 cfs

<---

FILL IN THIS SECTION

OR…

FILL IN THE

SECTIONS BELOW.

<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET

OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

COMPARK SOUTH

INLET 3-5A

Site is Urban

Site is Non-Urban

Show Details

Site Type:

Street Inlets

Area Inlets in a Median

Flows Developed For:

Inlet 3-5A.xlsm, Q-Peak 5/3/2016, 9:07 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



Worksheet Protected

Project:

Inlet ID:

Design Flow: ONLY if already determined through other methods: Minor Storm Major Storm

(local peak flow for 1/2 of street OR grass-lined channel): *QKnown = 4.2 11.6 cfs

* If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.

Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres

Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

Slope (ft/ft) Length (ft)

Overland Flow =

Channel Flow =

Rainfall Information: Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm

Design Storm Return Period, T r = years

Return Period One-Hour Precipitation, P1 = inches

C1 =

C2 =

C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C 5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 0.0 0.0 cfs

Total Design Peak Flow, Q = 4.2 11.6 cfs

<---

FILL IN THIS SECTION

OR…

FILL IN THE

SECTIONS BELOW.

<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET

OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

COMPARK SOUTH

INLET 3-6

Site is Urban

Site is Non-Urban

Show Details

Site Type:

Street Inlets

Area Inlets in a Median

Flows Developed For:

Inlet 3-6.xlsm, Q-Peak 5/3/2016, 9:07 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



Worksheet Protected

Project:

Inlet ID:

Design Flow: ONLY if already determined through other methods: Minor Storm Major Storm

(local peak flow for 1/2 of street OR grass-lined channel): *QKnown = 4.7 14.3 cfs

* If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.

Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres

Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

Slope (ft/ft) Length (ft)

Overland Flow =

Channel Flow =

Rainfall Information: Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm

Design Storm Return Period, T r = years

Return Period One-Hour Precipitation, P1 = inches

C1 =

C2 =

C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C 5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 0.0 0.2 cfs

Total Design Peak Flow, Q = 4.7 14.5 cfs

<---

FILL IN THIS SECTION

OR…

FILL IN THE

SECTIONS BELOW.

<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET

OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

COMPARK SOUTH

INLET 4-4

Site is Urban

Site is Non-Urban

Show Details

Site Type:

Street Inlets

Area Inlets in a Median

Flows Developed For:

Inlet 4-4.xlsm, Q-Peak 5/3/2016, 9:07 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



Worksheet Protected

Project:

Inlet ID:

Design Flow: ONLY if already determined through other methods: Minor Storm Major Storm

(local peak flow for 1/2 of street OR grass-lined channel): *QKnown = 4.4 12.1 cfs

* If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.

Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres

Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

Slope (ft/ft) Length (ft)

Overland Flow =

Channel Flow =

Rainfall Information: Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm

Design Storm Return Period, T r = years

Return Period One-Hour Precipitation, P1 = inches

C1 =

C2 =

C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C 5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 0.0 5.1 cfs

Total Design Peak Flow, Q = 4.4 17.2 cfs

<---

FILL IN THIS SECTION

OR…

FILL IN THE

SECTIONS BELOW.

<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET

OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

COMPARK SOUTH

INLET 4-5

Site is Urban

Site is Non-Urban

Show Details

Site Type:

Street Inlets

Area Inlets in a Median

Flows Developed For:

Inlet 4-5.xlsm, Q-Peak 5/3/2016, 9:08 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



Worksheet Protected

Project:

Inlet ID:

Design Flow: ONLY if already determined through other methods: Minor Storm Major Storm

(local peak flow for 1/2 of street OR grass-lined channel): *QKnown = 1.5 4.0 cfs

* If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.

Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres

Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

Slope (ft/ft) Length (ft)

Overland Flow =

Channel Flow =

Rainfall Information: Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm

Design Storm Return Period, T r = years

Return Period One-Hour Precipitation, P1 = inches

C1 =

C2 =

C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C 5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 0.0 13.6 cfs

Total Design Peak Flow, Q = 1.5 17.6 cfs

<---

FILL IN THIS SECTION

OR…

FILL IN THE

SECTIONS BELOW.

<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET

OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

COMPARK SOUTH

INLET 4-5A

Site is Urban

Site is Non-Urban

Show Details

Site Type:

Street Inlets

Area Inlets in a Median

Flows Developed For:

Inlet 4-5A.xlsm, Q-Peak 5/3/2016, 9:11 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



Worksheet Protected

Project:

Inlet ID:

Design Flow: ONLY if already determined through other methods: Minor Storm Major Storm

(local peak flow for 1/2 of street OR grass-lined channel): *QKnown = 7.1 20.6 cfs

* If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.

Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres

Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

Slope (ft/ft) Length (ft)

Overland Flow =

Channel Flow =

Rainfall Information: Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm

Design Storm Return Period, T r = years

Return Period One-Hour Precipitation, P1 = inches

C1 =

C2 =

C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C 5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 0.0 0.0 cfs

Total Design Peak Flow, Q = 7.1 20.6 cfs

<---

FILL IN THIS SECTION

OR…

FILL IN THE

SECTIONS BELOW.

<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET

OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

COMPARK SOUTH

INLET 4-6

Site is Urban

Site is Non-Urban

Show Details

Site Type:

Street Inlets

Area Inlets in a Median

Flows Developed For:

Inlet 4-6.xlsm, Q-Peak 5/3/2016, 9:12 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



Worksheet Protected

Project:

Inlet ID:

Design Flow: ONLY if already determined through other methods: Minor Storm Major Storm

(local peak flow for 1/2 of street OR grass-lined channel): *QKnown = 1.3 4.1 cfs

* If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.

Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres

Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

Slope (ft/ft) Length (ft)

Overland Flow =

Channel Flow =

Rainfall Information: Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm

Design Storm Return Period, T r = years

Return Period One-Hour Precipitation, P1 = inches

C1 =

C2 =

C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C 5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 0.0 0.0 cfs

Total Design Peak Flow, Q = 1.3 4.1 cfs

<---

FILL IN THIS SECTION

OR…

FILL IN THE

SECTIONS BELOW.

<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET

OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

COMPARK SOUTH

INLET 5-4

Site is Urban

Site is Non-Urban

Show Details

Site Type:

Street Inlets

Area Inlets in a Median

Flows Developed For:

Inlet 5-4.xlsm, Q-Peak 5/3/2016, 9:13 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



Worksheet Protected

Project:

Inlet ID:

Design Flow: ONLY if already determined through other methods: Minor Storm Major Storm

(local peak flow for 1/2 of street OR grass-lined channel): *QKnown = 8.3 38.0 cfs

* If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.

Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres

Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

Slope (ft/ft) Length (ft)

Overland Flow =

Channel Flow =

Rainfall Information: Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm

Design Storm Return Period, T r = years

Return Period One-Hour Precipitation, P1 = inches

C1 =

C2 =

C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C 5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 0.0 0.2 cfs

Total Design Peak Flow, Q = 8.3 38.2 cfs

<---

FILL IN THIS SECTION

OR…

FILL IN THE

SECTIONS BELOW.

<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET

OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

COMPARK SOUTH

INLET 5-5

Site is Urban

Site is Non-Urban

Show Details

Site Type:

Street Inlets

Area Inlets in a Median

Flows Developed For:

Inlet 5-5.xlsm, Q-Peak 5/3/2016, 9:13 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 J 
 

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:

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

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
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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 6/6/2016, 3:15 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 ft
2

ft
2
  User ft

3
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 6/6/2016, 3:15 PM



Project: 

Basin ID:

STAGE-STORAGE SIZING FOR DETENTION BASINS
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STAGE-STORAGE CURVE FOR THE POND

WQCV - GAT-1.xlsm, Basin 6/6/2016, 3:15 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

Override 

Area

Row 1

Override 

Area

Row 2

Override 

Area

Row 3

Override 

Area

Row 4

Override 

Area

Row 5

Override 

Area

Row 6

Override 

Area

Row 7

Override 

Area

Row 8

Override 

Area

Row 9

Override 

Area

Row 10

Override 

Area

Row 11

Override 

Area

Row 12

Override 

Area

Row 13

Override 

Area

Row 14

Override 

Area

Row 15

Override 

Area

Row 16

Override 

Area

Row 17

Override 

Area

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 6/6/2016, 3:15 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

5867.50

5868.00

5868.50

5869.00

5869.50

5870.00

5870.50

5871.00

5871.50

0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08

S
ta

g
e

 (
fe

e
t,

 e
le

v.
)

Discharge (cfs)

STAGE-DISCHARGE CURVE FOR THE WQCV OUTLET STRUCTURE

WQCV - GAT-1.xlsm, WQCV 6/6/2016, 3:15 PM



PROJECT: Compark South

CODE: CLCPKC3

DESIGN BY: Rick Katz

DATE: 3/8/2016

REV. :

Detention Pond  Forebay

FOREBAY OUTLET ELEVATION = 6372.82

WQCV (in) V (ACRE-FT) V (FT^3) Forebay at 2% (FT^3) Forebay Area at 1.5'DEPTH 

0.078 0.114 4,957.27 99.15 66.10

WQCV Designed from Urban Drainage Criteria Manual Volume 3 (Pgs 3-5 through 3-9)

WQCV=a(0.91i^3-1.19i^2+0.78i)
a=1.0 40-hr drain time

V=(WQCV/12)A
http://www.udfcd.org/downloads/pdf/critmanual/Volume%203%20PDFs/Chapter%203%20Calculating%20the%20WQCV%20and%20Volume%20Reduction.pdf

Forbay Sizing Designed from Urban Drainage Criteria Manual Volume 3 (Pg EDB-12 table EDB-4)

http://www.udfcd.org/downloads/pdf/critmanual/Volume%203%20PDFs/Chapter%204%20Treatment%20BMPs.pdf

Ground Coverage

Weighted I (%): 12.00%

Total Acerage: 17.50

GAT-1 FOREBAY VOLUME

P:\Clcpkc3\ComSouth03-Ultimate Belford Ave\Documents\Engineering\StormWater Reports\Belford WQ Ponds\Forebay & 

Initial Surcharge Area Calculations.xlsx

http://www.udfcd.org/downloads/pdf/critmanual/Volume 3 PDFs/Chapter 3 Calculating the WQCV and Volume Reduction.pdf
http://www.udfcd.org/downloads/pdf/critmanual/Volume 3 PDFs/Chapter 4 Treatment BMPs.pdf


PROJECT: Compark South

CODE: CLCPKC3

DESIGN BY: Rick Katz

DATE: 3/8/2016

REV. :

Detention Pond  Forebay

INITIAL SURCHARGE AREA OUTLET ELEVATION =

WQCV (in) V (ACRE-FT) V (FT^3)
Intial Surcharge at 0.3% 

(FT^3)

Initial Surcharge Area at 0.5'DEPTH 

(FT^2)

0.078 0.114 4,957.27 14.87 29.74
6x5

WQCV Designed from Urban Drainage Criteria Manual Volume 3 (Pgs 3-5 through 3-9)

WQCV=a(0.91i^3-1.19i^2+0.78i)
a=1.0 40-hr drain time

V=(WQCV/12)A
http://www.udfcd.org/downloads/pdf/critmanual/Volume%203%20PDFs/Chapter%203%20Calculating%20the%20WQCV%20and%20Volume%20Reduction.pdf

Forbay Sizing Designed from Urban Drainage Criteria Manual Volume 3 (Pg EDB-12 table EDB-4)
http://www.udfcd.org/downloads/pdf/critmanual/Volume%203%20PDFs/Chapter%204%20Treatment%20BMPs.pdf

Ground Coverage

Weighted I (%): 12.00%

Total Acerage: 17.50

GAT-1 INITIAL SURCHARGE AREA VOLUME

P:\Clcpkc3\ComSouth03-Ultimate Belford Ave\Documents\Engineering\StormWater Reports\Belford WQ Ponds\Forebay & Initial 

Surcharge Area Calculations.xlsx

http://www.udfcd.org/downloads/pdf/critmanual/Volume 3 PDFs/Chapter 3 Calculating the WQCV and Volume Reduction.pdf
http://www.udfcd.org/downloads/pdf/critmanual/Volume 3 PDFs/Chapter 4 Treatment BMPs.pdf








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:

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

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
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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 6/6/2016, 3:16 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 ft
2

ft
2
  User ft

3
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 6/6/2016, 3:16 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 6/6/2016, 3:16 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

Row 3

Override 

Area

Row 4

Override 

Area

Row 5

Override 

Area

Row 6

Override 

Area

Row 7

Override 

Area

Row 8

Override 

Area

Row 9

Override 

Area

Row 10

Override 

Area

Row 11

Override 

Area

Row 12

Override 

Area

Row 13

Override 

Area

Row 14
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PROJECT: Compark South

CODE: CLCPKC3

DESIGN BY: Rick Katz

DATE: 3/8/2016

REV. :

Detention Pond  Forebay

FOREBAY OUTLET ELEVATION = 6372.82

WQCV (in) V (ACRE-FT) V (FT^3) Forebay at 2% (FT^3) Forebay Area at 1.5'DEPTH 

0.078 0.156 6,798.54 135.97 90.65

WQCV Designed from Urban Drainage Criteria Manual Volume 3 (Pgs 3-5 through 3-9)

WQCV=a(0.91i^3-1.19i^2+0.78i)
a=1.0 40-hr drain time

V=(WQCV/12)A
http://www.udfcd.org/downloads/pdf/critmanual/Volume%203%20PDFs/Chapter%203%20Calculating%20the%20WQCV%20and%20Volume%20Reduction.pdf

Forbay Sizing Designed from Urban Drainage Criteria Manual Volume 3 (Pg EDB-12 table EDB-4)

http://www.udfcd.org/downloads/pdf/critmanual/Volume%203%20PDFs/Chapter%204%20Treatment%20BMPs.pdf

Ground Coverage

Weighted I (%): 12.00%

Total Acerage: 24.00

GAT-2 FOREBAY VOLUME

P:\Clcpkc3\ComSouth03-Ultimate Belford Ave\Documents\Engineering\StormWater Reports\Belford WQ Ponds\Forebay & 

Initial Surcharge Area Calculations.xlsx

http://www.udfcd.org/downloads/pdf/critmanual/Volume 3 PDFs/Chapter 3 Calculating the WQCV and Volume Reduction.pdf
http://www.udfcd.org/downloads/pdf/critmanual/Volume 3 PDFs/Chapter 4 Treatment BMPs.pdf


PROJECT: Compark South

CODE: CLCPKC3

DESIGN BY: Rick Katz

DATE: 3/8/2016

REV. :

Detention Pond  Forebay

INITIAL SURCHARGE AREA OUTLET ELEVATION =

WQCV (in) V (ACRE-FT) V (FT^3) Forebay at 0.3% (FT^3) Forebay Area at 0.5'DEPTH (FT^2)

0.078 0.156 6,798.54 20.40 40.79

WQCV Designed from Urban Drainage Criteria Manual Volume 3 (Pgs 3-5 through 3-9)

WQCV=a(0.91i^3-1.19i^2+0.78i)
a=1.0 40-hr drain time

V=(WQCV/12)A
http://www.udfcd.org/downloads/pdf/critmanual/Volume%203%20PDFs/Chapter%203%20Calculating%20the%20WQCV%20and%20Volume%20Reduction.pdf

Forbay Sizing Designed from Urban Drainage Criteria Manual Volume 3 (Pg EDB-12 table EDB-4)
http://www.udfcd.org/downloads/pdf/critmanual/Volume%203%20PDFs/Chapter%204%20Treatment%20BMPs.pdf

Ground Coverage

Weighted I (%): 12.00%

Total Acerage: 24.00

GAT-2 INITIAL SURCHARGE AREA VOLUME

P:\Clcpkc3\ComSouth03-Ultimate Belford Ave\Documents\Engineering\StormWater Reports\Belford WQ Ponds\Forebay & Initial 

Surcharge Area Calculations.xlsx

http://www.udfcd.org/downloads/pdf/critmanual/Volume 3 PDFs/Chapter 3 Calculating the WQCV and Volume Reduction.pdf
http://www.udfcd.org/downloads/pdf/critmanual/Volume 3 PDFs/Chapter 4 Treatment BMPs.pdf
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APPENDIX K 
 

Detention Pond Water Rights/Accounting Requirements 



 
 
 
 
 
 
 
 
 
May 18, 2016 
 
 
 
Mr. Rick Moore 
Senior Project Manager 
Manhard Consulting 
By email only: rmoore@manhard.com 
 
RE: Green Acres Tributary Pond – Water Supply Plan and Compliance 
 
Dear Rick: 
 
The purpose of this letter is to describe the water supply plan and regulatory framework for the 
planned Green Acres tributary pond (the Pond). The Pond is a detention facility with a planned 
permanent pool of water and a recirculating pump system intended to create a flowing stream 
entering the pond. The Pond is located on an intermittent drainage tributary to Happy Canyon 
Creek, which is a tributary to Cherry Creek. 
 
Water Supply Source 
 
A water supply source for the pond is needed to maintain the water level in the pond and to replace 
evaporative losses. The planned water supply source is a potable water tap from a municipal 
provider. At a later date, the developer may opt to construct a water supply well and utilize a 
ground water source as the water supply instead of the potable tap. 
 
Regulatory Framework 
 
Given the planned recirculating pump operations in the Pond, the proposed pond does not fall 
under the allowable exemptions for detention facilities. According to South Platte Basin Reservoir 
Accounting Guidelines, the proposed detention pond / water feature is considered an on-stream 
reservoir and will need to follow specific accounting procedures to ensure that water is not stored 
out of priority and that senior water rights are not injured. Detailed accounting procedures will be 
required and will generally entail quantification of inflows, outflows, evaporative losses, daily 
stage readings, and storage that is owed to the river. We contacted the State Engineer’s Office and 
learned that with the use of detailed accounting, it should be feasible to operate the pond without 
a water rights augmentation plan. However, the administrative classification of the pond will be 
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subject to the determination of the Division Engineer’s Office, and it is possible that they may 
determine that an augmentation plan is needed. If that occurs, then the developer will pursue an 
augmentation plan, as needed. It is our opinion that an augmentation plan should not be needed for 
the pond as long as the Pond is operated in accordance with the South Platte Basin Reservoir 
Accounting Guidelines. Operation under the Reservoir Accounting Guidelines is adequate to 
ensure that other water rights will not be injured. 
 
If you have questions or comments, please do not hesitate to call. 
 
Very truly yours, 
 
BISHOP-BROGDEN ASSOCIATES, INC. 
 

 
Christopher J. Sanchez, P.G. 
Principal 
 
CJS/jeb 
cc: Mike Vickers - mvickers@mpvcompark.com 
9822.00 
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