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ENGINEER’S STATEMENT: 

I hereby certify that this report and plan for the preliminary drainage design of Kingston PLACE, was 

prepared by me (or under my direction supervision) in accordance with the provisions of the City of 

Aurora Drainage Criteria Manual for the owners thereof. 

 

 

 

 

 

 

       

Benjamin Murphy, P.E.  Date 

State of Colorado No. 51733 

For and on behalf of Calibre Engineering, Inc. 
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REPORT UPDATE AND PROJECT HISTORY: 

The intent of this report is to update the design for drainage facilities discussed in the Kingston Place 

Subdivision Filing No. 1 Final Drainage Report, prepared by Calibre Engineering, Inc (Calibre), October 

2004, City of Aurora (COA) Approval Number 204252.  Since the original design and report were 

approved the COA in 2004, the following changes have been made to the site and surrounding areas: 

• Four of the Eleven duplexes have been constructed, 

• The pond, overflow weir, outlet structure, and other drainage infrastructure have been 

constructed, 

• S Kenton Way Rights-of-Way (ROW) were vacated, 

• And the Centro Apartment Complex was constructed west of the site. 

The vacation of S Kenton Way and the construction of the Centro Apartment Complex have resulted in 

the pond overflow path being blocked by Centro’s MSE block retaining wall and wood fence. Calibre had 

several discussions with COA staff (Craig Perl) to discuss potential steps to amend the current design 

and allow the construction of the remaining 7 duplex units. The following represents the agreed to 

conditions that will allow the site to continue construction: 

• Existing overflow western overflow weir must be removed, and the western pond slope raised to 

prevent pond overtopping along the western property line. 

• A new overflow weir must be constructed in the north slope of the pond. 

• A new maintenance road must be constructed to the new overflow weir. The road will connect 

from the weir to the existing Westerly Creek recreational trail. 

• No floodplain modifications will be required. 

• Floodplain permitting fees will be waved. 

• No CLOMR or No-Rise analyses will be required. 

• No modifications to the existing outlet structure will be required. 

This Kingston PLACE report includes updated hydraulic calculations, as well as tables, graphs and 

exhibits showing drainage basins and routing.  

VERTICAL DATUM SHIFT NOTE: 

Please note that due to a datum change from the original 2004 survey and report, there is a change of 

approximately +3.0’ to all elevations referenced from the 2004 report. Any elevations given in the text of 

this report will be the updated elevations, followed by the 2004 elevations in parentheses. For example, 

an updated elevation would be shown as 298’ (295’).  
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A. INTRODUCTION  

1. Location  

• The site is located in the City of Aurora, Arapahoe County and State of Colorado. The 

site is located in the northwest quarter Section 23, Township 4 South, Range 67 West, of 

the 6th principal meridian  

• North of Ridermark Filing No. 1 subdivision.   

• South of Westerly Creek  

• East of Buckingham Square Subdivision Filing 8, previously South Kenton Way right-of-

way 

• West of South Kingston Street and Carriage Village Subdivision Filing 2. 

• See Vicinity Map located in Appendix A. 

2. Proposed Development  

• Kingston Place in its entirety is approximately 2.52 acres in size of which 0.23 acres were 

dedicated to the Kingston Street right-of-way, reducing the area to 2.29 acres.  

• The areas where the proposed houses will be consists entirely of undeveloped land and 

native grass. 

• The site generally drains northwest at slopes varying from 0.5% to 2%. 

• Site Soil Mapping Units consist of BmB (70.9%) (Bijou sandy loam, Hydrologic Soil Group 

A) and TrC (29.1%) (Truckton loamy sand, Hydrologic Soil Group A). 

• The proposed development will include 22 duplex units, of which 14 have been built per 

the approved Construction Documents (EDN #204252). 

• A description of the site and proposed development is as follows:   

 The existing undeveloped area is covered with native grasses. The general 

topography slopes to the north & west with average slopes between 0.5-3% 

towards the existing detention pond facility in the northwest corner of the site. 

 Currently the existing detention pond facility does not have an emergency 

overflow path due to the construction of Buckingham Subdivision Filing 8 directly 

west of the site.  In the approved Drainage Report from 2004 (EDN #204252), 

the emergency overflow path was to outfall into Kingston Way right-of-way, which 

has since been vacated and developed. This development is now blocking the 

originally proposed emergency overflow path. 

 Westerly Creek lies directly to the north of the project site and will serve as the 

recipient of a new emergency outfall for the existing detention pond. From 

Westerly Creek, emergency flows from the Kingston Place site will continue on 

its historic path per the approved Drainage Report from 2004.   
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 Generally, the overall imperviousness of the existing area will be in conformance with the 

previously approved Kingston Place Subdivision Filing No. 1 drainage report prepared by 

Calibre Engineering, October 2004 COA Approval Number 204252 .   

 This site lies within the area of FEMA FIRM Map Number 08005C0178K, although the 

site itself is outside the limits of FEMA’s study area and is delineated as Zone X; 

therefore, there is no delineated floodplain on this site.  

• Westerly Creek does run just to the north of this site, and has an 

anticipated 100-year WSEL of 5501.0 (5498.0) as determined by a 1996 

study performed by Merrick and Company. A 2015 study by CH2M Hill 

recommends improvements to Westerly Creek that could potentially 

reduce this 100-year WSEL to 5495.5 (5492.5), however it is not know 

whether these improvements have been implemented.   

• This ‘floodplain’ does not encroach into the existing site due to the berm 

on the north side of the site. Improvements to this berm to incorporate 

the new emergency overflow will not impact the blockage of the Westerly 

Creek floodplain.  

3. Variances 

• No variances are requested at this time.     

B. HISTORIC DRAINAGE  

1. Overall Basin Description 

• Kingston Street has been constructed with curb, gutter and cross pans to control flows 

within its right-of-way and prevent flows from entering the project site.  Additionally, 

Kingston Way, a private road with curb and gutter within the project site, has been 

constructed per the approved construction documents (COA #204252).   

• The Ridermark subdivision to the south is graded such that negligible flows are expected 

to enter the project area from offsite. 

• The Kingston Place property is elevated in comparison to the Buckingham Square Filing 

8 subdivision to the west, preventing any flows from the Buckingham site encroaching 

onto our project site.   

• Westerly Creek is a concrete-lined major drainage channel directly north of the site. Its 

flows travel from east to west where they enter a 5’x12’ concrete culvert traveling north 

beneath E. Kenton Way.   

2. Drainage Patterns Through Property 
• Runoff flows in a northwesterly direction across the site to the existing detention pond 

facility which was constructed per the approved Construction Plans (COA#204252). 

• There are no existing major irrigation facilities on the Kingston PLACE property.  

• Water detained in the existing pond on the northwest corner of the site is released via 

outlet structure (constructed as per the approved plans) to Westerly Creek.  
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3. Outfalls Downstream of Property 

• Runoff from the site flows to Westerly Creek.  

• The creek flows to the Westerly Creek Dam within the Lowry Development (formally 

Lowry Air Force Base) which is a regional flood control facility for Westerly Creek.  

• The current existing emergency overflow from the pond is non-functional due to the 

development west of this site. A new emergency overflow will be designed and 

implemented on the north side of the pond.  

C. DESIGN CRITERIA   

1. References  
• The Final drainage design for this site is based on the following studies: 

• Preliminary Drainage Report for Kingston Place Subdivision Filing No. 1 by 

Calibre Engineering (2004) 

• Final Drainage Report for The Ridermark Subdivision Filing No. 1 by KMD Inc., 

COA #202057 

• Final Drainage Report for Carriage Village Subdivision by Spiska Engineering 

Inc., COA# 950092 

• Final Drainage Report for Kingston Place Subdivision Filing 1 by Calibre 

Engineering, COA #204252 

• Calculations and design were done in accordance with: 

• City of Aurora Storm Drainage Design and Technical Criteria 

• Urban Storm Drainage Criteria Manual (USDCM) 

• The Final drainage design for this site is based on the following Master Plans: 

• Outfall Systems Planning Westerly Creek East of Havana by Merrick and 

Company 

• Final Westerly Creek (Upstream of the Westerly Creed Dam Outlet) Major 

Drainageway Plan by CH2MHill, January 2015 

• The main guide used in the development of this Final Drainage Report is the City of 

Aurora Storm Drainage Design and Technical Criteria (Criteria).  

• The Mile High Flood District’s Urban Storm Drainage Criteria Manual (USDCM) was also 

used as a reference and guide for criteria.  

2. Hydrologic Criteria  

• Peak storm runoff was determined using the Rational Formula: Q=CIA. This method is 

considered appropriate for basin areas up to 90 acres. 

• Rainfall intensity data and runoff coefficients were taken from the City’s Criteria for south 

of East Alameda Avenue, per the approved Final Drainage Report.   

• The Detention pond volume and release rate were determined using the equation V=KA 

as specified by the City according to the approved Final Drainage Report.   
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• The 2-year storm event was used as the minor storm and the 100-year storm event was 

used as the major storm.   

3. Hydraulic Criteria  

• Hydraulic criteria are based on UDFCD and the City of Aurora Storm Drainage Design 

and Technical Criteria Manual 

• The 100-year storm was used to size onsite storm drain facilities. 

• Water surface profiles are calculated using the NeoUDSewer program. 

• According to the OSP, the projected existing flow in Westerly Creek is approximately 

3000 cfs. However, a Major Drainageway Plan and study by CH2MHill from 2015 

indicates that this peak flow may be reduced to 950 cfs.   

• It is unknown if any of the proposed Westerly Creek improvements from the CH2MHill 

study have been implanted at this time, therefore a flow of 3000 cfs in Westerly Creek 

was used for all calculations. 

• Proposed water surface calculations in Kingston Street were performed using existing 

surrounding conditions and proposed Kingston Place improvements per the approved 

Drainage Report. 

• Conservative calculations have been performed to determine the water surface of 

Westerly Creek assuming the flow will overtop the culverts at Kingston Street at a width 

of 100’.  This assumes future development of the site north of Westerly Creek. 

D. DRAINAGE PLAN  

1. General Concept  

• The onsite drainage will be, in general, captured by existing storm sewers and drainage 

facilities that were constructed per the approved Construction Documents (COA 

#204252). The drainage patterns have been developed to preserve natural drainageways 

and follow historic patterns whenever possible.  

• The majority of offsite flows remain offsite. 

• A small piece of The Ridermark Subdivision flows onto the proposed Kingston Place 

Subdivision. 

• This runoff is routed through the onsite detention/water quality pond. 

• Kingston Street improvements from the approved Construction Documents included the 

addition of curb and gutter on the west side of the road and a new sump inlet just south of 

the Westerly Creek crossing.  These have been constructed and are now existing 

conditions.  

• The Westerly Creek culverts at Kingston Street and Kenton Way are assumed to be 

undersized.  It is likely that Westerly Creek will backup and overflow onto Kingston Street 

until upstream improvements are in place and the peak flow through Westerly Creek is 

reduced. 
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• During proposed conditions when Westerly Creek can encroach onto the property north 

of the creek, the water elevation as it crosses Kingston Street is 5499.0 on the NAVD88 

datum (5496.0 on the Aurora Vertical Control 1981 Datum on the approved Construction 

Plans). 

• Because we do not control how the property to the north of Westerly Creek will be 

developed, a conservative analysis was performed using a weir width of 100’. 

• Westerly Creek could pond to an elevation of 5500.1 (5497.6) as it overtops Kingston 

Street if the flow is restricted to a 100’ wide path. 

• The conservative analysis results in water surface elevations of 5501.6 (5497.6) along 

the north property line. 

• A wall is currently provided along the north property line at an elevation of 5500.6 

(5497.6), which was intended to provide freeboard during an event where Westerly Creek 

would encroach the future development to the north.  However, since the emergency 

spillway is proposed to be moved to this location, Westerly Creek flows will enter the 

Kingston site at the spillway crest elevation of 5498.0 (5495.0).   

• The onsite detention pond is located in the northwest corner of the site. 

• The detention pond volume has been sized for the 100-year storm event. 

• The detention pond release rate is also based on the 100-year storm event. 

• Multiple volumes and discharges do not need to be analyzed due to the fact the pond will 

discharge directly to an improved drainageway. 

• Water quality volume is currently provided for the site. 

 

2. Specific Details  
• Detention Pond parameters 

• Nearly all of the Kingston Place Subdivision drains to a single detention pond 

located in the northwest corner of the site. 

• The detention pond is designed to detain the 100-year storm event and the water 

quality capture volume. 

• The pond outfalls directly to Westerly Creek via an outlet structure and storm 

drainpipe.  The pipe is at an elevation 2’ higher than the channel invert.  One 14’ 

section of concrete will be removed and reconstructed where the outfall pipe 

enters the channel.  The reconstructed channel section shall be recessed so a 

flap gate can be installed. 

• The detention pond outlet structure is a modified type C inlet. 

• Water Quality Capture Volume has been provided in the detention facility.  The 

outlet control structure incorporates a perforated plate to allow the WQCV water 

to release at a slow rate. 

• The top of the grate is placed at the water quality water surface elevation. 

• Any volume grater that the WQCV is released through the top of the inlet. 
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• The release rate will be controlled by an orifice plate that is placed on the inside 

of the outlet structure over the 12” outlet pipe. 

• The orifice plate is placed 3.5” above the invert of the pipe and the pond volume 

will be released at a rate of 2.3cfs (allowable release rate) until the water surface 

in Westerly Creek is 89.8+/-. 

• If the tailwater on the pipe is assumed to be 91 (top of channel elevation) then 

the orifice plate should be placed 4” above the invert of the pipe to release the 

pond volume at 2.3cfs. 

• It is recommended to place the orifice plate 4” above the invert of the pipe.  If 

tailwater is not present, the pond volume will be released at a rate of 2.8cfs. 

• In an emergency condition, the pond will overflow to Westerly Creek via a 

proposed emergency overflow weir located on the north side of the detention 

pond. 

• The Kingston Place detention pond outlet pipe invert is at an elevation of 5492.5 

(5489.5) and the invert of Westerly Creek adjacent to the site is roughly 5489 

(5486). 

• If the culvert is plugged, using the City’s criteria for plugged culverts with an area 

greater than 20 square feet, and the weir overflow is restricted to 100’ wide; the 

overflow water surface could reach an elevation of 5501.0 (5498.0). 

• If Westerly Creek backs up into the onsite pond it should not damage proposed 

structures.  The minimum foundation elevation adjacent to the pond and/or 

Westerly Creek is 5503.2 (5500.2) (2.2’ above Westerly Creek’s emergency 

water surface elevation) 

• No unit adjacent to Westerly Creek will be a garden level unit or have a 

basement or crawl space. 

• The peak site discharge of 18cfs has a time of concentration of 5 minutes.  

Therefore, the pond will likely fill before the water surface in Westerly Creek is 

high enough to back up into the pond. 

• The simultaneous filling of the onsite pond by Westerly Creek water and the 

Kingston Place Subdivision runoff is unlikely.   

• An elevation of 5500.6 (5497.6) will be provided along the east property line to 

prevent flows from the detention pond entering the easterly adjacent Buckingham 

Square Filing 8 site during the 100-year storm event.  

• The remaining construction on this site is anticipated to be completed in one phase, 

and the detention pond already exists onsite. A new overflow weir will be added to 

this existing pond on the north side.  

• During the minor event, runoff from Basin A1A will be collected in the rear of the 

proposed 5’ R inlet at DP1 through a 6” circular orifice.  Runoff from the major event 

will overtop the back of the inlet and will be captured in the curb opening of the inlet. 

• Runoff during both the minor and major event from Basin A1B will be collected in the 

5’ R sump inlet at DP1. 

• Runoff from Basin A2 will be collected in the 5’ R sump inlet at DP2. 
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• Runoff from Basin A3 will flow directly to the onsite detention pond represented at 

DP3. 

• Runoff during the minor event from Basin B1 will be collected in a proposed 5’ R 

sump inlet at DP4 in Kingston Street and will be piped to Westerly Creek.  Runoff 

during the major event will overtop the Kingston Street curb and will flow directly to 

Westerly Creek. 

• Runoff between units will be conveyed via grass-lined swales or paved driveways to 

either the private drive or directly to the proposed detention pond. 

 

3. Site Conformance 

• The tables below show a comparison of the updated percent imperviousness values for 

Kingston PLACE with the existing imperviousness values from the approved Drainage 

Report.  The analysis shows that the updates to the amenity site and associated 

imperviousness show some decreases in flow and negligible increases of flow during the 

2-year minor storm event. 

BASIN %I (2004) %I (2020) C2 (cfs, 2004) C2 (cfs, 2020) 

A1 (A1A/B) 60 44 0.45 0.30 

A2 100 100 0.87 0.89 

A3 60.42 44 0.45 0.30 

B1 61.57 68.89 0.55 0.56 

• As it is built currently, the detention pond onsite does have enough capacity to detain the 

100 year flows on the site, however, the outlet structure does not allow for proper release 

rates. Due to grading changes involving the FFE of nearby structures, the pond was 

redesigned (regraded) with this updated plan set.  

o The newly graded pond also has enough volume to detain the 100-year flows from this 

site. This site requires 0.308 ac-ft of detention for the 100-year storm and this pond 

provides 0.32 ac-ft of storage plus 1’ freeboard to the overflow weir (please refer to the 

plan set associated with this submittal).  

o As is built currently, the outlet structure stands 2.5’ tall with a grated top and a 28”x3” 

rectangular vertical slot on the front of the box. This box releases the water quality 

volume in approximately 1 hour and the 100-year flows at rates considerably higher than 

is allowed.  

 To resolve the outflow issue with the 100-year flow, a restrictor plate can be 

added to the outfall pipe on the back of the outlet structure. This would release 

the 100-year flows at 3.2 cfs, which is within the allowable release rates. Please 

see Appendix B for the detention calculations with just the restrictor plate.  
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E. BEST MANAGEMENT PRACTICES (BMPS) 

4. Temporary BMPs 

• Separate Stormwater Management Plan for details regarding temporary (construction) 

BMPs will be provided with the Construction Drawings.  

5. Permanent BMPs 

• Permanent BMPs for the Kingston PLACE site include the as-built detention pond.  
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F. CONCLUSIONS  

1. Compliance with Standards  

• This report is in general accordance with the City of Aurora Storm Drainage Design and 

Technical Criteria.  

• This report is in general accordance, where applicable and not superseded by other 

criteria, to the USDCM. 

• This report is in general accordance with FEMA. There are no known existing floodplains 

within the site boundary. 

2. Summary of Concept  

• Downstream properties will not be adversely affected by the updates to the existing site. 

• The lowest finished floor elevation adjacent to Westerly Creek is a minimum of 2’ above 

the estimated floodplain.  

• The proposed storm drain system and detention facilities will provide adequate site 

drainage and water quality for the site.  

• The proposed development and improvements will not adversely impact any adjacent 

properties.  
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The soil surveys that comprise your AOI were mapped at 
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Arapahoe County, Colorado
Survey Area Data: Version 16, Jun 4, 2020

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Oct 3, 2018—Dec 4, 
2018

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Hydrologic Soil Group

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

BmB Bijou sandy loam, wet, 0 
to 3 percent slopes

A 4.3 70.9%

TrC Truckton loamy sand, 1 
to 5 percent slopes

A 1.8 29.1%

Totals for Area of Interest 6.1 100.0%

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
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Component Percent Cutoff: None Specified 

Tie-break Rule: Higher
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HYDROLOGIC CALCULATIONS 

EXISTING RATIONAL CALCULATIONS 

PROPOSED RATIONAL CALCULATIONS 

  



 COMPOSITE  'C'  FACTORS

LOCATION: aurora DATE :

BASIN SOIL PAVED LAWNS SF-0.25 COMP. C FACTOR

DESIGNATION PAVED LAWNS SF-0.25 TOTAL TOTAL (SQ MI) TYPE %I 2YR 5 YR 10 YR 100 YR %I 2YR 5 YR 10 YR 100 YR %I 2YR 5 YR 10 YR 100 YR %I 2YR 5 YR 10 YR 100 YR

DEVELOPED

A-1 0.00 0.00 0.72 0.72 0.0011 A 100 0.89 0.90 0.92 0.96 0 0.05 0.15 0.25 0.50 44 0.30 0.36 0.43 0.59 44.00 0.30 0.36 0.43 0.59

A-2 0.18 0.00 0.00 0.18 0.0003 A 100 0.89 0.90 0.92 0.96 0 0.05 0.15 0.25 0.50 44 0.30 0.36 0.43 0.59 100.00 0.89 0.90 0.92 0.96

A-3 0.00 0.00 1.43 1.43 0.0022 A 100 0.89 0.90 0.92 0.96 0 0.05 0.15 0.25 0.50 44 0.30 0.36 0.43 0.59 44.00 0.30 0.36 0.43 0.59

B-1 0.40 0.00 0.50 0.90 0.0014 A 100 0.89 0.90 0.92 0.96 0 0.05 0.15 0.25 0.50 44 0.30 0.36 0.43 0.59 68.89 0.56 0.60 0.65 0.75

10/14/2020
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TIME OF CONCENTRATION REMARKS

LOCATION: aurora redo BY: jnk DATE: FORMULAS:

BASIN DATA INIT./OVERLAND TIME (Ti) TRAVEL TIME (Tt) TOTAL Tc Check FINAL Tc * Ti = 0.395 (1.1-C5)L^0.5/S^1/3

DESIGNATION C5 AREA (AC) LENGTH (FT) SLOPE %  Ti (Min.)*

GRASS/  

PAVED LENGTH (FT) SLOPE % VEL. (FPS)**  Tt(Min.)

GRASS/  

PAVED  Ti+Tt(Min.)  LENGTH (FT)

Urbanized Basins                 

Tc = (L/180) + 10 (minutes) ** V=Cv(Sw^1/2)

DEVELOPED

where Cv=15 for grassed waterways and 20 

for paved areas

A-1 0.36 0.72 200 2.5 14.1 GRASS 10 2.5 2.4 0.1 GRASS 14.2 210.00 11.2 11

A-2 0.90 0.18 10 2.0 0.9 PAVED 230 2.0 2.8 1.4 PAVED 2.3 240.00 11.3 5

A-3 0.36 1.43 250 2.3 16.3 GRASS 30 2.3 2.3 0.2 GRASS 16.5 280.00 11.6 12

B-1 0.60 0.90 10 2.3 2.2 PAVED 670 2.3 3.0 3.7 PAVED 5.9 680.00 13.8 6

10/14/2020

P:\MCCANN KINGSTON\DRAINAGE\Working\Rational-.xls
10/14/2020



DESIGN STORM: 2-YEAR DEVELOPED Calc.  by: jnk

 Chk'd by: bp

aurora aurora Date: 10/14/2020
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DEVELOPED

IN-1 1 A-1 0.72 0.36 11 0.26 2.90 0.8 0.8 0.8 0.50% 8.47 18 1 A

IN-2 2 A-2 0.18 0.90 5 0.16 3.80 0.6 0.6 0.6 0.50% 7.86 18 1 B

IN-3 3 A-3 1.43 0.36 12 0.51 2.86 1.5 1.5 1.5 0.50% 10.90 18 1 C

IN-4 4 B-1 0.90 0.60 6 0.54 3.63 2.0 2.0 2.0 0.50% 12.14 18 1 A

STORM  DRAINAGE  SYSTEM  DESIGN

(RATIONAL   METHOD  PROCEDURE)

LOCATION:
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DIRECT  RUNOFF TOTAL  RUNOFF DITCH PIPE TRAVEL TIME
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Project:

Basin ID:

Depth Increment = 1 ft

Required Volume Calculation Top of Micropool -- 0.00 -- -- -- 168 0.004

Selected BMP Type = EDB -- 1.00 -- -- -- 724 0.017 439 0.010

Watershed Area = 3.23 acres -- 2.00 -- -- -- 1,455 0.033 1,521 0.035

Watershed Length = 450 ft -- 3.00 -- -- -- 3,131 0.072 3,828 0.088

Watershed Slope = 0.023 ft/ft -- 4.00 -- -- -- 5,158 0.118 7,973 0.183

Watershed Imperviousness = 54.06% percent -- 5.00 -- -- -- 6,790 0.156 13,947 0.320

Percentage Hydrologic Soil Group A = 100.0% percent -- -- -- --

Percentage Hydrologic Soil Group B = 0.0% percent -- -- -- --

Percentage Hydrologic Soil Groups C/D = 0.0% percent -- -- -- --

Desired WQCV Drain Time = 40.0 hours -- -- -- --

Location for 1-hr Rainfall Depths = Aurora Reservoir -- -- -- --

Water Quality Capture Volume (WQCV) = 0.059 acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 0.206 acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 0.84 in.) = 0.100 acre-feet inches -- -- -- --

5-yr Runoff Volume (P1 = 1.13 in.) = 0.139 acre-feet inches -- -- -- --

10-yr Runoff Volume (P1 = 1.39 in.) = 0.180 acre-feet inches -- -- -- --

25-yr Runoff Volume (P1 = 1.77 in.) = 0.248 acre-feet inches -- -- -- --

50-yr Runoff Volume (P1 = 2.08 in.) = 0.319 acre-feet inches -- -- -- --

100-yr Runoff Volume (P1 = 2.42 in.) = 0.404 acre-feet inches -- -- -- --

500-yr Runoff Volume (P1 = 3.3 in.) = 0.625 acre-feet inches -- -- -- --

Approximate 2-yr Detention Volume = 0.094 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 0.131 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 0.168 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 0.229 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 0.265 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 0.308 acre-feet -- -- -- --

-- -- -- --

Stage-Storage Calculation -- -- -- --

Zone 1 Volume (WQCV) = 0.059 acre-feet -- -- -- --

Zone 2 Volume (10-year - Zone 1) = 0.110 acre-feet -- -- -- --

Zone 3 (100yr + 1 / 2 WQCV - Zones 1 & 2) = 0.169 acre-feet -- -- -- --

Total Detention Basin Volume = 0.337 acre-feet -- -- -- --

Initial Surcharge Volume (ISV) = user ft 3̂ -- -- -- --

Initial Surcharge Depth (ISD) = user ft -- -- -- --

Total Available Detention Depth (Htotal) = user ft -- -- -- --

Depth of Trickle Channel (HTC) = user ft -- -- -- --

Slope of Trickle Channel (STC) = user ft/ft -- -- -- --

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --

Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

-- -- -- --

Initial Surcharge Area (AISV) = user ft 2̂ -- -- -- --

Surcharge Volume Length (LISV) = user ft -- -- -- --

Surcharge Volume Width (W ISV) = user ft -- -- -- --

Depth of Basin Floor (HFLOOR) = user ft -- -- -- --

Length of Basin Floor (LFLOOR) = user ft -- -- -- --

Width of Basin Floor (WFLOOR) = user ft -- -- -- --

Area of Basin Floor (AFLOOR) = user ft 2̂ -- -- -- --

Volume of Basin Floor (VFLOOR) = user ft 3̂ -- -- -- --

Depth of Main Basin (HMAIN) = user ft -- -- -- --

Length of Main Basin (LMAIN) = user ft -- -- -- --

Width of Main Basin (WMAIN) = user ft -- -- -- --

Area of Main Basin (AMAIN) = user ft 2̂ -- -- -- --

Volume of Main Basin (VMAIN) = user ft 3̂ -- -- -- --

Calculated Total Basin Volume (Vtotal) = user acre-feet -- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --
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Optional User Override

1-hr Precipitation

Volume 

(ft 3̂)

Volume 

(ac-ft)

Area 

(acre)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional 

Override 

Area (ft 2̂)

Length 

(ft)

Optional 

Override 

Stage (ft)

Stage

(ft)

Stage - Storage

Description

Area 

(ft 2̂)

Width 

(ft)

KINGSTON - NO WQ PLATE

UD-Detention, Version 3.07 (February 2017)

Example Zone Configuration (Retention Pond)

MHFD-Detention_v4 03 (1).xlsm, Basin 10/15/2020, 9:43 AM
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Text Box
DETENTION WITH 100-YEAR RESTRICTOR BUT NO WQ PLATE ADDED



1 User Defined Stage-Area Boolean for Message

1 Equal Stage-Area Inputs Watershed L:W

1 CountA

0 Calc_S_TC

H_FLOOR

L_FLOOR_OTHER

0.00 ISV 0.00 ISV

0.00 Floor 0.00 Floor

2.54 Zone 1 (WQCV) 2.54 Zone 1 (WQCV)

3.88 Zone 2 (10-year) 3.88 Zone 2 (10-year)

Z3 (100+1/2WQCV) Z3 (100+1/2WQCV)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (February 2017)
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  Project:

  Basin ID:

Stage (ft) Zone Volume (ac-ft) Outlet Type

Zone 1 (WQCV) 2.54 0.059 Orifice Plate

Zone 2 (10-year) 3.88 0.110 Rectangular Orifice

Z3 (100+1/2WQCV) 0.169 Weir&Pipe (Restrict)

0.337 Total

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

Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface) Underdrain Orifice Area = N/A ft
2

Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centroid = N/A feet

User Input:  Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate

Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 0.000E+00 ft
2

Depth at top of Zone using Orifice Plate = 2.54 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet

Orifice Plate: Orifice Vertical Spacing = N/A inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = 0.00 sq. inches - area too small, increase vertical spacing Elliptical Slot Area = N/A ft
2

User Input:  Stage and Total Area of Each Orifice Row (numbered from lowest to highest)

Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00 0.00 0.00

Orifice Area (sq. inches) 0.00 0.00 0.00

Row 9 (optional) Row 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row 15 (optional) Row 16 (optional)

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input:  Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice

Zone 2 Rectangular Not Selected Zone 2 Rectangular Not Selected

Invert of Vertical Orifice = 0.00 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 0.56 N/A ft
2

Depth at top of Zone using Vertical Orifice = 2.50 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = 1.13 N/A feet

Vertical Orifice Height = 27.00 N/A inches

Vertical Orifice Width = 3.00 inches

User Input:  Overflow Weir (Dropbox) and Grate (Flat or Sloped) Calculated Parameters for Overflow Weir

Zone 3 Weir Not Selected Zone 3 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 2.50 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 2.50 N/A feet

Overflow Weir Front Edge Length = 2.75 N/A feet Over Flow Weir Slope Length = 3.35 N/A feet

Overflow Weir Slope = 0.00 N/A H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = 18.37 N/A should be > 4

Horiz. Length of Weir Sides = 3.35 N/A feet Overflow Grate Open Area w/o Debris = 6.45 N/A ft
2

Overflow Grate Open Area % = 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 3.22 N/A ft
2

Debris Clogging % = 50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate

Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected

Depth to Invert of Outlet Pipe = 0.00 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 0.35 N/A ft
2

Outlet Pipe Diameter = 12.00 N/A inches Outlet Orifice Centroid = 0.27 N/A feet

Restrictor Plate Height Above Pipe Invert = 5.50 inches Half-Central Angle of Restrictor Plate on Pipe = 1.49 N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway

Spillway Invert Stage= 5.00 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.26 feet

Spillway Crest Length = 18.00 feet Stage at Top of Freeboard = 6.26 feet

Spillway End Slopes = 5.00 H:V Basin Area at Top of Freeboard = 0.16 acres

Freeboard above Max Water Surface = 1.00 feet

Routed Hydrograph Results

Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year

One-Hour Rainfall Depth (in) = 0.53 1.07 0.84 1.13 1.39 1.77 2.08 2.42 3.30

Calculated Runoff Volume (acre-ft) = 0.059 0.206 0.100 0.139 0.180 0.248 0.319 0.404 0.625

OPTIONAL Override Runoff Volume (acre-ft) =

Inflow Hydrograph Volume (acre-ft) = 0.058 0.206 0.100 0.139 0.180 0.248 0.319 0.404 0.624

Predevelopment Unit Peak Flow, q (cfs/acre) = 0.00 0.00 0.00 0.00 0.01 0.03 0.22 0.54 1.32

Predevelopment Peak Q (cfs) = 0.0 0.0 0.0 0.0 0.0 0.1 0.7 1.8 4.3

Peak Inflow Q (cfs) = 1.1 3.9 1.9 2.7 3.4 4.7 6.0 7.6 11.7

Peak Outflow Q (cfs) = 0.9 2.5 1.5 2.0 2.3 2.7 2.9 3.2 3.7

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 136.4 64.6 29.4 4.2 1.8 0.9

Structure Controlling Flow = Vertical Orifice 1 Outlet Plate 1 Vertical Orifice 1 Vertical Orifice 1 Outlet Plate 1 Outlet Plate 1 Outlet Plate 1 Outlet Plate 1 N/A

Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A N/A -0.1 -0.2 -0.2 -0.3

Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A

Time to Drain 97% of Inflow Volume (hours) = 2 2 2 2 2 2 2 2 3

Time to Drain 99% of Inflow Volume (hours) = 2 2 2 2 2 2 2 2 3

Maximum Ponding Depth (ft) = 1.16 2.43 1.55 1.85 2.19 2.77 3.31 3.85 5.00

Area at Maximum Ponding Depth (acres) = 0.02 0.05 0.03 0.03 0.04 0.06 0.09 0.11 0.16

Maximum Volume Stored (acre-ft) = 0.013 0.053 0.022 0.030 0.042 0.072 0.112 0.165 0.320

Detention Basin Outlet Structure Design

UD-Detention, Version 3.07 (February 2017)

KINGSTON - NO WQ PLATE

Example Zone Configuration (Retention Pond)



COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1 Vert Orifice 2

Count_Underdrain = 0 0.11(diameter = 3/8 inch) 2 3 1

Count_WQPlate = 1 0.14(diameter = 7/16 inch)

Count_VertOrifice1 = 1 0.18(diameter = 1/2 inch) Outlet Plate 1 Outlet Plate 2 Drain Time Message Boolean

Count_VertOrifice2 = 0 0.24(diameter = 9/16 inch) 4 1 5yr, <72hr 0

Count_Weir1 = 1 0.29(diameter = 5/8 inch) >5yr, <120hr 0

Count_Weir2 = 0 0.36(diameter = 11/16 inch) Max Depth Row

Count_OutletPipe1 = 1 0.42(diameter = 3/4 inch) WQCV 116 Watershed Constraint Check

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 155 Slope 0.023

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 244 Shape 1.44

MaxPondDepth_Error? FALSE 0.67(diameter = 15/16 inch) 5 Year 185

Hidden Parameters & Calculations 0.76 (diameter = 1 inch) 10 Year 220 Spillway Depth

0.86(diameter = 1-1/16 inches) 25 Year 278 0.26

WQ Plate Flow at 100yr depth = 0.00 0.97(diameter = 1-1/8 inches) 50 Year 332

CLOG #1= 35% 1.08(diameter = 1-3/16 inches) 100 Year 386 1 Z1_Boolean

Cdw #1 = 1.15 1.20(diameter = 1-1/4 inches) 500 Year 501 1 Z2_Boolean

Cdo #1 = 1.07 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.000 1.45(diameter = 1-3/8 inches) Opening Message

CLOG #2= #VALUE! 1.59(diameter = 1-7/16 inches) Draintime Running

Cdw #2 = #VALUE! 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)

Cdo #2 = #VALUE! 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 1 1 2

Overflow Weir #2 Angle = #VALUE! 2.03(diameter = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean

Underdrain Q at 100yr depth = 0.00 2.20(diameter = 1-11/16 inches) Overflow Weir 1 1 2 0 Max Depth

VertOrifice1 Q at 100yr depth = 4.46 2.36(diameter = 1-3/4 inches) Overflow Weir 2 0 0 1 500yr Depth

VertOrifice2 Q at 100yr depth = 0.00 2.54(diameter = 1-13/16 inches) Outlet Pipe 1 1 2 1 Freeboard

EURV_draintime_user = 2.72(diameter = 1-7/8 inches) Outlet Pipe 2 0 0 1 Spillway

Count_User_Hydrographs 0 2.90(diameter = 1-15/16 inches) 0 Spillway Length

CountA_3 (EURV & 100yr) = 1 3.09(diameter = 2 inches) Button Visibility Boolean FALSE Time Interval

CountA_4 (100yr Only) = 1 3.29(use rectangular openings) 1 Button_Trigger

0 Underdrain

1 WQCV Plate

0 EURV-WQCV Plate

0 EURV-WQCV VertOrifice

0 Outlet 90% Qpeak

0 Outlet Undetained

S-A-V-D Chart Axis Override X-axis Left Y-Axis Right Y-Axis

minimum bound

maximum bound
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Outflow Hydrograph Workbook Filename:

Storm Inflow Hydrographs

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

SOURCE WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK

Time Interval TIME WQCV [cfs] EURV [cfs] 2 Year [cfs] 5 Year [cfs] 10 Year [cfs] 25 Year [cfs] 50 Year [cfs] 100 Year [cfs] 500 Year [cfs]

4.43  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0:04:26 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydrograph 0:08:52 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Constant 0:13:17 0.05 0.18 0.09 0.12 0.16 0.21 0.27 0.34 0.52

1.130 0:17:43 0.14 0.47 0.23 0.32 0.41 0.57 0.73 0.91 1.40

0:22:09 0.35 1.21 0.60 0.83 1.07 1.46 1.86 2.35 3.59

0:26:35 0.97 3.34 1.65 2.28 2.93 4.01 5.12 6.45 9.87

0:31:01 1.13 3.91 1.91 2.65 3.42 4.70 6.03 7.61 11.71

0:35:26 1.06 3.72 1.82 2.52 3.25 4.47 5.74 7.25 11.17

0:39:52 0.97 3.38 1.65 2.29 2.96 4.07 5.22 6.60 10.17

0:44:18 0.85 3.00 1.46 2.03 2.62 3.61 4.65 5.88 9.08

0:48:44 0.72 2.57 1.24 1.73 2.25 3.10 3.99 5.06 7.84

0:53:10 0.63 2.25 1.09 1.51 1.96 2.71 3.49 4.41 6.83

0:57:35 0.57 2.03 0.98 1.37 1.78 2.45 3.16 4.00 6.19

1:02:01 0.46 1.66 0.79 1.11 1.45 2.00 2.58 3.28 5.11

1:06:27 0.36 1.34 0.64 0.89 1.17 1.62 2.10 2.67 4.17

1:10:53 0.27 1.01 0.47 0.67 0.88 1.23 1.60 2.04 3.21

1:15:19 0.19 0.74 0.34 0.48 0.64 0.90 1.17 1.51 2.39

1:19:44 0.14 0.54 0.25 0.36 0.47 0.66 0.86 1.10 1.73

1:24:10 0.11 0.42 0.20 0.28 0.37 0.51 0.67 0.85 1.34

1:28:36 0.09 0.35 0.16 0.23 0.30 0.42 0.55 0.70 1.10

1:33:02 0.08 0.30 0.14 0.20 0.26 0.36 0.47 0.60 0.94

1:37:28 0.07 0.26 0.12 0.18 0.23 0.32 0.41 0.53 0.82

1:41:53 0.06 0.24 0.11 0.16 0.21 0.29 0.37 0.47 0.74

1:46:19 0.06 0.22 0.11 0.15 0.19 0.27 0.35 0.44 0.68

1:50:45 0.04 0.16 0.08 0.11 0.14 0.20 0.25 0.32 0.50

1:55:11 0.03 0.12 0.06 0.08 0.10 0.14 0.19 0.24 0.37

1:59:37 0.02 0.09 0.04 0.06 0.08 0.10 0.14 0.17 0.27

2:04:02 0.02 0.06 0.03 0.04 0.05 0.08 0.10 0.13 0.20

2:08:28 0.01 0.04 0.02 0.03 0.04 0.05 0.07 0.09 0.14

2:12:54 0.01 0.03 0.01 0.02 0.03 0.04 0.05 0.06 0.10

2:17:20 0.01 0.02 0.01 0.01 0.02 0.03 0.03 0.04 0.07

2:21:46 0.00 0.01 0.01 0.01 0.01 0.02 0.02 0.03 0.05

2:26:11 0.00 0.01 0.00 0.00 0.01 0.01 0.01 0.02 0.03

2:30:37 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01

2:35:03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:39:29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:43:55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:48:20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:52:46 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:57:12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:01:38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:06:04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:10:29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:14:55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:19:21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:23:47 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:28:13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:32:38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:37:04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:41:30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:45:56 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:50:22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:54:47 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:59:13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:03:39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:08:05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:12:31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:16:56 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:21:22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:25:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:30:14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:34:40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:39:05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:43:31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:47:57 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:52:23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:56:49 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:01:14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:05:40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:10:06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:14:32 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:18:58 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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SPILLWAY CALCULATION 

HYDRFLOW HYDRAULIC MODEL 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Weir Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, Sep 21 2020

<Name>

Trapezoidal Weir
Crest =  Sharp
Bottom Length (ft) =  18.00
Total Depth (ft) =  1.00
Side Slope (z:1) =  4.00

Calculations
Weir Coeff. Cw =  3.10
Compute by: Known Q
Known Q (cfs) =  34.20

Highlighted
Depth (ft) =  0.67
Q (cfs) =  34.20
Area (sqft) =  13.86
Velocity (ft/s) =  2.47
Top Width (ft) =  23.36

0 5 10 15 20 25 30 35 40

Depth (ft) Depth (ft)<Name>

-0.50 -0.50

0.00 0.00

0.50 0.50

1.00 1.00

1.50 1.50

2.00 2.00

Length (ft)
Weir W.S.
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Worksheet Protected

INLET NAME Inlet A1 Inlet A2 Inlet B1 User-Defined

URBAN URBAN URBAN

STREET STREET STREET

In Sump In Sump In Sump

CDOT Type R Curb Opening CDOT Type R Curb Opening CDOT Type R Curb Opening

USER-DEFINED INPUT

User-Defined Design Flows

0.8 0.6 2.0

0.8 0.6 2.0

No Bypass Flow Received No Bypass Flow Received No Bypass Flow Received

0.0 0.0 0.0

0.0 0.0 0.0

Watershed Characteristics

Watershed Profile

Minor Storm Rainfall Input

Major Storm Rainfall Input

CALCULATED OUTPUT

0.8 0.6 2.0

0.8 0.6 2.0

N/A N/A N/A

N/A N/A N/A

Minor Storm (Calculated) Analysis of Flow Time

N/A N/A N/A

N/A N/A N/A

N/A N/A N/A

N/A N/A N/A

N/A N/A N/A

N/A N/A N/A

N/A N/A N/A

N/A N/A N/A

N/A N/A N/A

N/A N/A N/A

N/A N/A N/A

N/A N/A N/A

Major Storm (Calculated) Analysis of Flow Time

N/A N/A N/A

N/A N/A N/A

N/A N/A N/A

N/A N/A N/A

N/A N/A N/A

N/A N/A N/A

N/A N/A N/A

N/A N/A N/A

N/A N/A N/A

N/A N/A N/A

N/A N/A N/A

N/A N/A N/A

Site Type (Urban or Rural)

Calculated Local Peak Flow, Qp

Overland Flow Velocity, Vi

Channel Flow Velocity, Vt

Overland Flow Time, Ti

Channel Travel Time, Tt

Calculated Time of Concentration, Tc

Regional Tc

Calculated Local Peak Flow, Qp

C

Recommended Tc

Tc selected by User

Design Rainfall Intensity, I

C5

Minor Total Design Peak Flow, Q (cfs)

Major Total Design Peak Flow, Q (cfs)

C

C5

Overland Flow Velocity, Vi

Recommended Tc

Tc selected by User

Design Rainfall Intensity, I

Minor Flow Bypassed Downstream, Qb (cfs)

Major Flow Bypassed Downstream, Qb (cfs)

Channel Flow Velocity, Vt

Overland Flow Time, Ti

Channel Travel Time, Tt

Calculated Time of Concentration, Tc

Regional Tc

Channel Slope (ft/ft)

Channel Length (ft)

Design Storm Return Period, Tr (years)

One-Hour Precipitation, P1 (inches)

Design Storm Return Period, Tr (years)

One-Hour Precipitation, P1 (inches)

Overland Length (ft)

INLET MANAGEMENT

Inlet Application (Street or Area)

Hydraulic Condition

Minor QKnown (cfs)

Major QKnown (cfs)

Receive Bypass Flow from:

Minor Bypass Flow Received, Qb (cfs)

Major Bypass Flow Received, Qb (cfs)

Subcatchment Area (acres)

Percent Impervious

NRCS Soil Type

Overland Slope (ft/ft)

Inlet Type

Bypass (Carry-Over) Flow from Upstream



Project:

Inlet ID:

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb TBACK = 1.0 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 = 0.018

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 16.0 ft

Gutter Width W = 1.00 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 = 0.018

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 5.0 5.0 ft

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

Check boxes are not applicable in SUMP conditions

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

Version 4.06  Released August 2018

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

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

Enter Your Project Name Here

Inlet A1

UD-Inlet_v4.06.xlsm, Inlet A1 10/14/2020, 3:00 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) 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 = 6.0 6.0 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 = 1.00 1.00 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

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = N/A N/A ft

Depth for Curb Opening Weir Equation dCurb = 0.42 0.42 ft

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.77 0.77

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 5.9 5.9 cfs

Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 0.8 0.8 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION

Version 4.06  Released August 2018

H-Vert
H-Curb

W

Lo (C)

Lo (G)

W o

WP

CDOT Type R Curb Opening

Override Depths

UD-Inlet_v4.06.xlsm, Inlet A1 10/14/2020, 3:00 PM



Project:

Inlet ID:

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb TBACK = 2.0 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 = 0.018

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 16.0 ft

Gutter Width W = 1.00 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 = 0.018

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 6.0 6.0 ft

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

Check boxes are not applicable in SUMP conditions

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

Version 4.06  Released August 2018

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

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

Enter Your Project Name Here

Inlet A2

UD-Inlet_v4.06.xlsm, Inlet A2 10/14/2020, 3:00 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) 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 = 3.0 3.0 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 = 1.00 1.00 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

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = N/A N/A ft

Depth for Curb Opening Weir Equation dCurb = 0.17 0.17 ft

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.38 0.38

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 0.93 0.93

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 1.4 1.4 cfs

Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 0.6 0.6 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION

Version 4.06  Released August 2018

H-Vert
H-Curb

W

Lo (C)

Lo (G)

W o

WP

CDOT Type R Curb Opening

Override Depths

UD-Inlet_v4.06.xlsm, Inlet A2 10/14/2020, 3:00 PM

jkordziel
Image

jkordziel
Cloud+

jkordziel
Cloud+
18" circular pipe taking flows from IN A1 and A2 is appropriately sized. 



Project:

Inlet ID:

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb TBACK = 2.0 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 = 0.018

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 16.0 ft

Gutter Width W = 1.00 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 = 0.018

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 5.0 5.0 ft

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

Check boxes are not applicable in SUMP conditions

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

Version 4.06  Released August 2018

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

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

Enter Your Project Name Here
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Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) 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 = 6.0 6.0 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 = 1.00 1.00 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

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = N/A N/A ft

Depth for Curb Opening Weir Equation dCurb = 0.42 0.42 ft

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.77 0.77

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 5.9 5.9 cfs

Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 2.0 2.0 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
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H-Vert
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CDOT Type R Curb Opening
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APPENDIX D 

CALIBRE 2004 DRAINAGE REPORT 

DETENTION POND DESIGN 

INLET DESIGN 

SPILLWAY CALCULATION 

HYDRFLOW HYDRAULIC MODEL 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

















Under Kingston St.?
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