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Introduction 

The purpose of this report is to describe and document the design criteria and procedures 

used to complete the final design of the drainage and stormwater management facilities for 

the Gateway portion of the Innerbelt Bridge Project.  A detailed description is provided for 

the drainage and stormwater management system design for each of the seven major 

outfalls within this portion of the Project.  Anticipated maintenance requirements are 

provided for drainage and stormwater treatment facilities within each outfall drainage area.  

Design calculations are provided in the Appendices to this report.  

 

Project Area 

The project area of the Innerbelt Bridge extends over a distance of approximately 1.7 miles, 

with about 1.0 mile on the east bank of the Cuyahoga River, and the remaining 0.7 miles on 

the west bank of the river. The area within the project limits, about 80 acres, lies entirely 

within the City of Cleveland’s combined sewer area.  More specifically, the project area lies 

within five different sewersheds (CSO-80, CSO-90, CSO-94, CSO 95 and CSO-235).  The 

northernmost portion of the project area, on the east bank of the Cuyahoga River, drains to 

Combined Sewer Overflows (CSO’s) 94 and 95, which discharge to Lake Erie.  The remainder 

of the project area on the east bank of the river and the entire project area on the west bank 

of the river, drain to CSO’s 80, 90 and 235, which discharge to the Cuyahoga River. 
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Roadway construction documents for the Innerbelt Bridge Project were prepared in three 

parts:  (1) the E. 9th Street Construction Package which covered the new streets proposed for 

the Commercial region of the east bank project area, (2) the Gateway Construction Package 

which covered the mainline portion of the east bank project area, and (3) the Tremont 

Construction Package which covered the entire west bank project area.  The Gateway 

portion of the project area consists of seven major drainage areas, or “outfalls”, and 

numerous locations of pavement reconstruction on local streets. 

 

Drainage and Stormwater Management Requirements 

Both stormwater quantity and quality control requirements were established for the 

Innerbelt Bridge Project.  Regarding stormwater quantity control, areas within the project 

limits could remain connected to the combined sewer system.  However, peak flows and 

runoff volumes to the combined sewer system from major outfalls were limited according to 

requirements of ODOT and the Northeast Ohio Regional Sewer District (NEORSD). 

 

 For this project, ODOT required that the post-construction 5-, 10- and 25-year peak flow 

rates at any point in the existing combined sewer system be limited to pre-construction 

rates.  The sewer district required that there be no increase in stormwater runoff volume 

discharged to any individual combined sewer overflow (CSO) area during their control storm 

event.  To control stormwater quality for the project, post-construction Best Management 

Practices (BMPs) were required for all proposed storm-only sewer systems to which the 

project drains.  It was also required that installation of new storm-only drainage systems be 

implemented to the greatest extent possible.  Outfall peak discharge rates are shown in 

Table 2, and impacts on the affected CSO areas are shown in Table 3. 

 

In general, the design criteria contained in Volume 2 of the ODOT L&D Manual were used for 

the drainage and stormwater management facilities.  City of Cleveland standards were used 

to design the storm sewers for the local streets.  ODOT Form LD-35, which contains specific 

drainage design criteria, was completed for the Innerbelt Bridge Project and is included in 
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this report as Appendix A.  Specific spread requirements for roads in the Gateway Region are 

shown in Table 1.   

 

All drainage and stormwater management facilities constructed under the Gateway 

Construction Package within the mainline right-of-way will be owned and maintained by 

ODOT.  The new drainage facilities associated with local street reconstruction will be owned 

and maintained by the City of Cleveland. 

 

 

Table 1 

Spread Requirements for Roads in the Gateway Region 

 

Road Name 
No. of 
Lanes 

Lane 
Width 
(feet) 

Shoulder 
Width 
(feet) 

 
Allowable 
Spread on 
Traveled 

Lane 
(feet) 

Total 
Allowable 

Spread 
(feet) 

Design 
Storm ADT 

I-90 
Mainline/Ultimate 
Mainline/Bi-direct. 

Ramp A3 
Ramp A4 
Ramp A5 

5 
5 
1 
2 
2 

 
 

12 
12 
16 
12 
12 

Varies 
Varies 

6RT, 3LT 
Varies 
Varies 

 
 

0 
0 
0 
0 
0 

Varies 
Varies 

6, 3 
Varies 
Varies 

10-year 
10-year 
10-year 
10-year 
10-year 

 
 

71,000 
71,000 

-- 
-- 
-- 

Central Viaduct Way 2 13  0 6 6 2-year 1,0001 

Carnegie Avenue 6 9‐13  5 8 13 5-year 
 

24,000 

Ontario Street 7 10.5-13 13 8 21 5-year 33,200 

E. 9th Street 5 12  0 8 8 5-year 32,300 
 
1 Estimate made by comparing to similar nearby roadways and considering the traffic that feeds the roadway. 
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East Bank Outfall 
 

The East Bank Outfall is at the Cuyahoga River under the east side of the new Innerbelt 

Bridge.  As shown on Figure 3, this is the outfall for 2.59 acres of the new bridge deck 

between Piers 4 and 8.  The bridge deck scupper and downspout at Pier 5 will discharge 

directly to an extended dry detention basin, East Bank Detention Basin A, for stormwater 

quality control.  This detention basin was also designed to discharge the Water Quality 

Volume over a 48-hour period.  This detention basin will discharge to a new separate storm 

sewer that discharges to the river.  Due to the close proximity to salt storage piles, the 

portion of this basin directly adjacent to Pier 5 will be lined with an impermeable 

geomembrane. 

 

The scuppers and downspouts at Piers 7 and 8 will also discharge to a new separate storm 

sewer, which leads to another extended dry detention basin, East Bank Detention Basin B, for 

stormwater quality control.  In addition, the scupper and downspout at Pier 6 will also 

discharge to this basin directly.  This detention basin was designed to discharge the Water 

Quality Volume over a 48-hour period.  This detention basin will discharge back into the new 

separate storm sewer. 

 

Peak discharge rates from the East Bank Outfall are shown in Table 2.  Drainage design 

calculations for this outfall are provided in Appendix B.  Anticipated maintenance 

requirements for the drainage and stormwater management system for the East Bank 

Outfall are: 

 

1. Routine inspection and cleaning of scuppers and storm sewer system. 

2. Mowing around perimeter of detention basins if necessary. 

3. Routine inspection of detention basins, removal of woody vegetation and cleaning of 

outlet structures. 
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W. 3rd Street Outfall 
 
The W. 3rd Street Outfall, as shown in Figure 3, is the discharge from bridge deck scuppers 

located at Pier 10.  These scuppers will drain to an extended dry detention basin that 

discharges to the existing separate storm sewer in W. 3rd Street.  Pre- and Post-construction 

peak flow rates at this outfall location are shown in Table 2.   Pre- and post-construction 

drainage area boundaries are shown in Figures 1 and 2, respectively.  The proposed peak 5-, 

10- and 25-year flow rates into the existing separate storm sewer system at this location are 

less than existing conditions and will not require detention.  The extended dry detention 

basin will provide the required stormwater quality control for discharge to a separate storm 

sewer system. 

 

Drainage design calculations for this outfall are provided in Appendix C.  Anticipated 

maintenance requirements for the drainage and stormwater management system for the W. 

3rd Street Outfall are: 

 

1. Routine inspection and cleaning of scuppers and storm sewer system. 

2. Mowing around perimeter of water quality/detention basin. 

3. Routine inspection of detention basin, removal of woody vegetation and cleaning of 

outlet structure. 

 
 

Canal Outfall 

The Canal Outfall is at Canal Road and lies within CSO-235.  Flows from these areas are 

regulated by E-25 having dry weather flows and portions of wet weather flows routed to CSO 

SLPS via E-26/Stones Levee Pump Station.  Overflow will occur if pump station capacity is 

exceeded.  Excess wet weather flow will be diverted to CSO 235 if side weir at E-24 is 

overtopped.  Flows that go through SLPS will be directed to CSO-093/090 and are shown in 

Table 3 as part of a larger total project analysis.  As shown on Figure 3, this is the outfall for 

3.32 acres of the new bridge deck and existing area to Canal Road.  There was a slight 

increase in area from the new bridge deck, and the proposed C value went down due to some 

buildings being removed on the south side of Canal Rd.  The scuppers and downspouts at 
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Pier 11 will discharge to new catch basinS located outside of the new pavement of Canal 

Road.  Pre- and post-construction peak flow rates at this outfall location are shown in Table 

2.   Pre- and post-construction drainage area boundaries are shown in Figures 1 and 3, 

respectively.  There is no stormwater quality control BMP provided for the Canal Outfall 

because it discharges to the existing combined sewer system. 

 

Drainage design calculations for the Canal Outfall are provided in Appendix D.  Anticipated 

maintenance requirements for the drainage system for the Canal Outfall consist of routine 

inspection and cleaning of bridge scuppers and the storm sewer system. 

 
 
Central Viaduct Outfall 

 

As shown in Figure 2, the Central Viaduct Outfall drains 2.03 acres of the reconstructed local 

streets between Carnegie Avenue and the southeast side of the new Innerbelt Bridge.  The 

existing area was 2.54 acres and portions of this is being routed to Ontario outfall by the 

new bridge and parts are going to the Commercial Parking Lot connection.  The storm sewer 

system draining this area lies within CSO-093/CSO-90 drainage boundary, and will discharge 

to the existing combined sewer system.  Flows from this area are regulated by E-24 with dry 

weather flows and portions of wet weather flow are routed to CSO-093, and excess wet 

weather flow is diverted to CSO-090 once E-24 weir is overtopped.   A portion of the existing 

drainage area will be covered up by the proposed Innerbelt Bridge and taken to the Ontario 

outfall.  This reduction in area leaves a net 23.9% reduction of runoff.  Pre- and post-

construction peak flow rates at this outfall location are shown in Table 2.  Pre- and post-

construction drainage area boundaries are shown in Figures 1 and 3, respectively.  There is 

no stormwater quality control BMP provided for the Central Viaduct Outfall because it 

discharges to the existing combined sewer system. 

 

Drainage design calculations for the Central Viaduct Outfall are provided in Appendix E.  

Anticipated maintenance requirements for the drainage system for the Carnegie Outfall 

consist of routine inspection and cleaning of bridge scuppers and the storm sewer system. 
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Commercial Parking Lot Combined Sewer Outfall 

The Commercial Combined Sewer Outfall is lies within CSO-235.   Flows from these areas are 

regulated by E-25 having dry weather flows and portions of wet weather flows routed to CSO 

SLPS via E-26/Stones Levee Pump Station.  Overflow will occur if pump station capacity is 

exceeded.  Excess wet weather flow will be diverted to CSO 235 if side weir at E-24 is 

overtopped.  Flows that go through SLPS will be directed to CSO-093/090 and are shown in 

Table 3 as part of a larger total project analysis.  As shown on Figure 4, this is the outfall for 

0.70 acres of the new bridge deck, and a portion of a parking lot on the north side of 

Commercial Road.  This area was going to drain onto the GCRTA property, but will know be 

routed through a storm sewer to the existing combined sewer along Commercial Road, so 

that no water outfalls onto GCRTA property.  Since the area drained to Central Viaduct 

Outfall under existing conditions, no existing conditions were calculated for this new 

connection.   

 

Drainage design calculations for the Commercial Parking Lot Combined Sewer Outfall are 

provided in Appendix F.  Anticipated maintenance requirements for the drainage system for 

the Outfall consist of routine inspection and cleaning of bridge scupper and storm sewer 

system. 

 
 
Ontario Outfall 

 

The Ontario Outfall is at the southeast corner of the intersection of Ontario Street and 

Carnegie Avenue, and lies within CSO-093/CSO-90 drainage boundary, and will discharge to 

the existing combined sewer system.  Flows from this area are regulated by E-24 with dry 

weather flows and portions of wet weather flow are routed to CSO-093, and excess wet 

weather flow is diverted to CSO-090 once E-24 weir is overtopped.  As shown on Figure 4, 

this is the outfall for 2.99 acres of the reconstructed I-90 roadway.  The increase in area is 

from the new bridge bringing more area to this location from the GCRTA property, Central 

Viaduct & CSO-235 area around Commercial Parking Lot.  Tri-C parking lot is also tributary 

to the Ontario system, and has addition parking being added during construction of Ramp 

A4.  The new storm sewers draining this roadway area will discharge to an underground 
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detention facility consisting of a network of 72” corrugated steel spiral rib conduit.  The 

outlet from this detention facility will discharge to the existing 15” sewer at the east side of 

this site.  Pre- and post-construction peak flow rates without detention at this outfall location 

are shown in Table 1.   Pre- and post-construction drainage area boundaries are shown in 

Figures 2 and 4, respectively.  The new detention facility will provide 0.35 acre-feet of 

underground storage to limit post-construction peak flow rates in the existing combined 

sewer system to no more than the pre-construction rates.  CSO volume for CSO-90 is 

evaluated by adding the increased area for Ontario & Tri-C outfalls, but removing the 

Commercial, Canal, and Central Viaduct drainage.  This results in a net decrease to CSO-90 

as seen in Table 3 during wet weather events.  There is no stormwater quality control BMP 

provided for the Ontario Outfall because it discharges to the existing combined sewer 

system.  However, runoff will be pretreated by structures with sumps and bar screens prior 

to entering the underground detention facility to prevent blockage from accumulated debris, 

and to minimize the frequency of cleaning.  Drainage design calculations for the Ontario 

Outfall are provided in Appendix G.  Anticipated maintenance requirements for the drainage 

and stormwater management system for the Ontario Outfall are: 

 

1. Routine inspection and cleaning of the storm sewer system including the two 

pretreatment structures. 

2. Landscape maintenance above and in the vicinity of the underground detention 

facility. 

3. Routine inspection of the underground detention facility. 

4. Cleaning (jet wash) as necessary of the underground detention facility. 

 
 
E. 9th Street Outfall 

 

The E. 9th Street Outfall is at the southeast corner of the intersection of E. 9th Street and 

Carnegie Avenue, and lies within CSO-94.  As shown on Figure 7, this is the outfall for 1.76 

acres of the reconstructed I-90 roadway.  The existing area to this outfall was only 0.75 

acres from the existing on-ramp, but the additional bridge pavement from the new bridge is 

creating the increase which in runoff and volume which will be offset by detention.  The new 
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storm sewers draining this roadway area will discharge to a dry detention basin.  The outlet 

from this detention facility will discharge to the existing 12” sewer that connects the E. 9th 

Street sewer main.  Pre- and post-construction peak flow rates at this outfall location are 

shown in Table 2.   Pre- and post-construction drainage area boundaries are shown in Figures 

2 and 4, respectively.  The new detention facility will provide 0.42 acre-feet of storage to 

limit post-construction peak flow rates in the existing combined sewer system to no more 

than the pre-construction rates.  Orange/14th Street reconstruction areas were modeled with 

the 9th Street outfall since it is tributary to the 96” sewer main.  Areas were removed from 

Orange/14th to make up for the increase in area to the 9th Street Outfall.  There is no 

stormwater quality control BMP provided for the E. 9th Street Outfall because it discharges to 

the existing combined sewer system. 

 

Three conditions were evaluated for the 9th Street Detention Basin.  The first was for CCG1 

contract where a proposed storm sewer from the new I-90 WB lanes is connected to the 

proposed detention basin.  This storm sewer has 0.70 acre of pavement and 0.27 acres of 

steep sloped grass tributary to it.  Calculations were also provided for CCG3 conditions 

where the grassed area will be converted into pavement shown in Appendix H for future I-90 

WB lanes.  The third calculation shows a temporary connection from the existing I-90 sag to 

the proposed storm sewer.  Due to the construction phasing and sequencing, this temporary 

connection will need to take three barrier inlets off an existing No. 4 brick sewer (33”) and 

route it to the 9th Street basin before the 33” is grouted.  The fill height on the pipe will be 

exceeded with the construction of Walls G & H.   This connection will remove 1.13 acres of 

pavement that was tributary to CSO-090 and route it to CSO-094.  The detention basin will 

be constructed with the storm sewer so that flow rates will be reduced to existing rates for 

CCG1, CCG3, and the temporary connection.  An increase in CSO volume to CSO-094 during 

this connection, and reduction in CSO-090 will occur between construction phases 3 and 6 

which is to last one year.  Once traffic is moved to the new bridge (BL16/17) over Ontario, the 

existing 1.13 acres will be able to sheet flow down to an existing grassed loop area and enter 

back into the CSO-090 sewer system through an area inlet. 
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Additional outfalls that lie within CSO 94 and are nearby to the proposed E9th detention 

facility are CB UNK, CB-14323, and CB-14387. These calculations are shown in Tables 2-4. 

Table 4 also includes the bi-directional condition for CB-14323 in which case the PCB allows 

for additional bridge flow to enter this outlet. 

  

Drainage design calculations for the E. 9th Street Outfall are provided in Appendix H.  

Anticipated maintenance requirements for the drainage and stormwater management 

system for the E. 9th Street Outfall are: 

1. Routine inspection and cleaning of the storm sewer system including the two outlet 

structures. 

2. Landscape maintenance of the site. 

 

 

Locations of Pavement Reconstruction 

In addition to the proposed drainage system for the major outfalls from the Gateway Region, 

there are 14 relatively small areas of pavement reconstruction along Carnegie and Ontario, 

as shown in Figure 6.  Since these areas have similar runoff coefficients for existing and 

proposed conditions, and drainage areas were not changing CSO boundaries; only the 

proposed conditions were calculated with CDSS for spread/SS requirements.  These areas 

are tributary to CSO-093/CSO-90’s, and will discharge to the existing combined sewer 

system.  Flows from this area are regulated by E-24 with dry weather flows and portions of 

wet weather flow are routed to CSO-093, and excess wet weather flow is diverted to CSO-

090 once E-24 weir is overtopped.    The drainage calculations for these areas of pavement 

reconstruction are shown in Appendix I.  Drainage boundaries, areas, and runoff coefficients 

used in the calculations are shown in Figure 6. 
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Table 2 

Outfall Peak Discharge Rates 

Drainage 
Area ID 

Existing 
Drainag

e 
Area 

(acres) 

Proposed 
Drainage 

Area 
(acres) 

Existing 
Coef. of 
Runoff, 

C 

Prop. 
Coef. 

of 
Runoff, 

C 
Inc. 
in C 

Exist. 
Time 

of 
Conc. 
(min) 

Prop. 
Time 

of 
Conc. 
(min) 

Intensity, I, (in/hr) Peak Flow, Q (cfs) 
Receiving 

Pipe Existing Proposed Existing Proposed 

5-yr 10-yr 
25-
yr 5-yr 10-yr 

25-
yr 5-yr 10-yr 25-yr 5-yr 10-yr 25-yr Size 

Cap. 
(cfs)  

East Bank 
Outfall1 -- 2.59 -- 0.90 -- -- 18.70 -- -- -- -- 3.73 4.47 -- -- -- -- 8.7 10.4 -- -- 

W. 3rd St. 
Outfall1,2 3.20 3.70 0.74 0.66 -0.08 4.07 10.20 5.75 6.57 7.51 4.04 4.55 5.22 13.66 15.61 17.85 

9.88 
-

0.04 

11.13   
-       

0.12 

12.77    
-   

0.51 -- -- 

Canal 
Outfall1,3 3.29 3.32 .85 .78 -0.07 5.89 5.89 6.04 6.91 7.63 6.04 6.91 7.63 16.87 19.29 21.33 

15.58
- 

2.40 

17.82 
– 

2.80 

19.70 
– 

3.40 -- -- 

Cen.  Via. 
Outfall3 2.54 2.03 .86 .82 -0.04 7.61 8.33 4.88 5.53 6.34 4.70 5.32 6.10 10.72 12.14 13.92 7.80 8.83 10.12 -- -- 

Commercial 
Parking Lot 

Outfall3 -- 0.70 -- 0.83 0.83 -- 3.00 -- -- -- 6.01 6.89 7.86 -- -- -- 3.51 4.02 4.59 36” 22 

Ontario 
Outfall3,4 1.45 2.99 .85 .88 .03 10.80 8.65 -- -- -- -- -- -- -- -- -- 3.23 3.57 4.06 -- -- 

E. 9th St. 
Outfall3,4 0.85 1.76 0.57 .70 .13 3.72 5.88 -- -- -- -- -- -- --- --- --- 4.58 5.67 8.53 -- -- 

Tri-C 
Outfall3 0.85 1.21 0.83 0.85 .02 5.80 5.11 5.32 6.06 6.94 5.49 6.27 7.16 3.75 4.27 4.89 5.65 6.45 7.37 33” 18 

Pier 7B3 0.25 0.39 .90 .81 -.09 4.58 7.04 5.62 6.42 7.34 5.02 5.70 7.04 1.27 1.45 1.66 1.58 1.80 2.22 12” 3 

CB UNK3 1.08 0.98 0.60 0.86 0.16 6.1 6.1 5.25 5.98 6.84 5.25 5.98 6.84 3.4 3.9 4.4 4.4 5.0 5.8 12” 3 

CB 134873 0.92 0.53 0.79 0.70 -.09 6.3 6.7 5.20 5.92 6.77 5.10 5.80 6.64 3.70 4.30 4.90 1.90 2.10 2.40   

CB 134233 0.56 0.91 0.80 0.84 .04 3.2 5.7 5.96 6.83 7.79 5.35 6.09 6.97 2.70 3.10 3.50 4.10 4.60 5.30 12” 3 
1Two proposed flows shown, first is overall area tributary, second is connection flow 
2Discharges to an existing storm sewer. 
3Discharges to an existing combined sewer. 
4Results obtained from PondPack Software. 
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Table 3 - Impacts on CSO Areas 
 

Combined Sewer 
System ID1 

Project Drainage Area 
ID 

Existing 
Drainage 

Area 
(A in acres) 

Proposed 
Drainage 

Area 
(A in acres) 

Existing 
Coefficient of 

Runoff 
(C) 

Proposed 
Coefficient 
of Runoff 

(C) 
Existing 

C x A 
Proposed 

C x A 

Percent 
Change in 

Runoff Volume 

CSO-235 

Canal Outfall 3.29 3.32 0.85 0.78 2.80 2.59 -7.5% 

Commercial Combined 
 Sewer System1 6.57 3.28 0.77 0.79 5.06 2.59 -48.8% 

Commercial Parking 
Lot -- 0.70 -- 0.83 -- 0.58 

New 
Connection 

Total 9.86 7.30 0.80 0.79 7.86 5.76 -26.7% 

CSO-902 

Canal Outfall 3.29 3.32 0.85 0.78 2.80 2.59 -7.5% 
Central Viaduct Outfall 2.54 2.03 .86 .82 2.18 1.66 -23.9% 

Commercial Parking 
Lot -- 0.70 -- 0.83 -- 0.58 

New 
Connection 

Ontario Outfall 1.45 2.99 0.85 0.88 1.23 2.63 122.8% 

    Tri-C Parking Lot 0.85 1.21 0.83 0.85 0.71 1.03 45.1% 
Pier 7B 0.25 0.39 0.90 0.81 0.23 0.32 -60.9% 

Commercial Combined 
Sewer System1 6.57 3.28 0.77 0.79 5.06 2.59 -48.8% 

E. 22nd Street 0.76 0.79 0.65 0.69 0.50 0.55 10.0% 

Total 15.71 14.71 0.81 0.81 12.70 11.95 -5.91% 

CSO-94 

E. 9th St. Outfall 0.75 1.76 0.57 0.70 0.43 1.23 186.1% 

E. 9th St. Outfall Temp4 0.75 2.89 0.57 0.78 0.43 2.25 423.0% 

CB UNK 1.08 0.98 0.60 0.86 0.65 0.84 30.1% 
CB 13487 0.92 0.53 0.79 0.70 0.73 0.37 -49.0% 

CB 13423 0.56 0.91 0.80 0.84 0.45 0.76 70.6% 

14th & Orange3 9.93 8.46 0.71 0.68 7.05 5.75 -18.4% 
Total 13.24 12.64 0.70 0.71 9.30 8.96 -3.6% 

Total (Temp. 
Connection at D-

EXA50) 10.68 13.11 0.70 0.73 9.30 9.99 7.4% 
 

            1From Table 2, Drainage Design Report, E. 9th Street Roadway Package. 
            2CSO-235 system drains to CSO-90 system. 
            3Area diverted to CSO-94 from CSO-235.  
            4Area included in temporary total only. 



11/3/2011
11/3/2011

CN, Curve Number 79 98 98 74 77 94
C, Rational Coefficient 0.7 0.9 0.9 0.3 0.5 0.8

Terrain Description
Fair cond. 
ROW grass Pavement Parking Lot

grass with 
mild slope

Moderate 
Slope

Industrial/ 
Commercial Area CN C

Canal Combined Sewer Outfall Pre EX MH 9925 0.05 1.65 1.59 3.29 95.76 0.85

Canal Combined Sewer Post EX MH 9925 0.05 1.70 0.48 1.09 3.32 92.93 0.78

9th St Combined Sewer Outfall Pre EX-6820 0.08 0.28 0.39 0.75 83.56 0.57

9th St Combined Sewer Outfall Post EX-6820 CCG1 0.27 0.99 0.50 1.76 88.27 0.70

9th St Temporary Connection 0.27 2.12 0.50 2.89 92.07 0.78

Existing Scupper Discharge Point EX-39 CB PIER 7B 0.25 0.25 98.00 0.90

Proposed Discharge Point EX-39 CB PIER 7B 0.10 0.25 0.04 0.39 90.97 0.81

Ontario Combined Sewer Outfall Pre D8025 0.82 0.63 1.45 87.57 0.85

Ontario Combined Sewer Outfall Post D8025 0.27 2.69 0.03 2.99 96.04 0.88

Tri - C Pre EX-1018 0.75 0.10 0.85 95.18 0.83

Tri - C Post EX-1018 1.11 0.10 1.21 96.02 0.85

3rd St Storm Sewer Outfall Pre EX-9305 2.36 0.84 3.20 91.69 0.74

3rd St Storm Sewer Outfall Post EX-9305       2.23 1.48 3.70 88.42 0.66

Central Viaduct Way Existing MH 8973 2.39 0.15 2.54 96.58 0.86

Central Viaduct Way Proposed MH 8973 1.75 0.28 2.03 94.69 0.82

Commercial Parking Lot Post EX-18020 0.24 0.46 0.70 91.53 0.83

UNK-PRE 0.36 0.44 0.28 1.08 66.26 0.60
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Date:

Checked by: BH Date:
Job Number: 49633
Cleveland Innerbelt Gateway Roadway Pre and Post Drainage Areas and Runoff Coefficients

Made by:   PNS

UNK-POST 0.19 0.79 0.98 94.32 0.86

CB INLET 13487 PRE 0.53 0.39 0.92 87.10 0.79

CB INLET 13487 POST 0.53 0.53 79.00 0.70

CB INLET 13423 PRE 0.28 0.28 0.56 88.50 0.80

CB INLET 13423 POST 0.28 0.63 0.91 92.15 0.84

CB INLET 13423 POST BIDIRECTIONAL 0.28 0.82 1.10 93.16 0.85

bhess
Text Box
Table 4 - Pre & Post Flow Calculations



Made by:   PNS Date:  11/03/2011
Checked by: BAH Date:  11/03/2011

Analysis Condition EXISTING CS PROPOSED STORM SEWER Temporary Connection Existing CS Proposed to EX CS

Existing Scupper 
Discharge Point EX-
39 CB

Proposed Discharge 
Point EX-39 CB Existing CS Proposed to EX CS Existing SS Proposed to EX SS Existing CS Proposed to EX CS Existing CS

Commerical Parking 
Lot Post

Outfall Name 9th St Outfall 9th St Outfall 9th St Outfall Ontario Outfall Ontario Outfall Pier 7B Pier 7B Tri-C Parking Lot Tri-C Parking Lot 3rd St Outfall D9305 3rd St Outfall D9305 CV Outfall D8973 CV Outfall D8973 EX - MH 9925  Ex-10820

Sheetflow GRASS pavement grass pavement pavement GRASS pavement
Runoff Coeffiecient 0.70 0.90 0.70 0.90 0.90 0.70 0.90
length, ft (<100) 17.00 69.00 87.00 100.00 86.00 42.00 26.00
dz, ft 2.00 1.10 6.61 1.00 1.70 12.00 1.04
slope 0.12 0.016 0.076 0.01 0.02 0.29 0.04

Tt, min 1.31 2.56 3.42 3.60 2.66 1.53 1.16

Sheetflow Pavement Pavement Pavement Pavement Pavement Pavement Pavement Pavement Pavement GRASS

Cleveland Innerbelt Gateway-Roadway Pre and Post Drainage Areas and Runoff Coefficients: TC CALCULATION

Job Number: 49633

Runoff Coeffiecient 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.70

length, ft (<100) 83.00 30.00 64.00 100.00 100.00 100.00 100.00 100.00 10.00 43.00

dz, ft 6.00 1.20 1.20 1.75 4.00 1.10 1.10 3.00 0.05 2.00

slope ft/ft 0.07 0.04 0.02 0.02 0.04 0.01 0.01 0.03 0.01 0.05

Tt, min 1.70 1.24 2.34 3.00 2.27 3.49 3.49 2.50 1.43 2.83

Shallow Concentrated Grass Row Grass Row Paved Shoulder GUTTER FLOW GUTTER FLOW GUTTER FLOW Grass GUTTER FLOW GUTTER FLOW Gutter Flow Gutter Flow PAVEMENT Gutter PAVEMENT Gutter

length, ft 88.00 400.00 500.00 1108.00 582.00 173.00 20.00 200.00 227.00 27.00 685.00 127.00 247.00 42.00 181.00

dz, ft 7.00 5.00 6.00 15.00 4.00 0.85 8.00 1.00 3.00 0.50 3.19 1.00 1.25 0.10 6.88

slope % 7.95 1.25 1.20 1.35 0.69 0.49 40.00 0.50 1.32 1.85 0.46 0.79 0.51 0.24 3.80

Intercept Coefficient, k 0.457 0.457 0.620 0.620 0.620 0.620 0.457 0.620 0.620 0.620 0.620 0.619 0.619 0.619 0.619
avg velocity, ft/s 4.23 1.68 2.23 2.37 1.69 1.43 9.48 1.44 2.34 2.77 1.39 1.80 1.44 0.99 3.96

Tt, min 0.35 3.98 3.74 7.80 5.75 2.02 0.04 2.32 1.62 0.16 8.23 1.17 2.85 0.71 0.76

Shallow Concentrated 
length, ft
dz, ft
slope
I t t C ffi i t kIntercept Coefficient, k
avg velocity, ft/s

Tt, min

Channel flow GRASS SWALE STORM SEWER STORM SEWER STORM SEWER GRASS SWALE STORM SEWER STORM SEWER STORM SEWER STORM SEWER STORM SEWER STORM SEWER
side slope, X:1 4.00 3.00
side slope, X:1 3.00 3.00
bank full depth, ft 0.60 flowing full flowing full flowing full 0.60 flowing full flowing full flowing full flowing full flowing full flowing full
dz, ft 2.00 20.00 12.00 27.00 0.41
length, ft 44.00 444.00 458.00 452.00 170.00 338.00 470.00 610.00 605.00 547.00 428.00
manning's, n 0.070 0.015 0.015 0.015 0.040 0.015 0.015 0.015 0.015 0.015 0.015

cross-sectional area, ft2 1.26 18 in average 12 in average 18 in average 1.08 15 in average 15 in average 18 in average 18 in average 24 in average 12 in
wetted perimeter, ft 4.37 3.79
hydraulic radius, ft 0.29 0.28
slope ft/ft 0.05 0.05 0.03 0.06 0.0024 1.00 1.00 0.01 0.01 0.03 0.06
velocity, ft/s 1.98 11.20 13.20 12.00 0.79 4.00 4.00 3.58 3.58 11.00 9.00

Tt, min 0.37 0.66 0.58 0.63 3.59 1.41 1.96 2.84 2.82 0.83 0.79

Total Tc, minimum 3 minute 3.72 5.88 6.65 10.80 8.65 4.58 7.04 5.80 5.11 4.07 11.62 7.61 8.33 5.89 2.71

Area, acres 0.75 1.76 2.89 1.45 2.99 0.25 0.39 0.85 1.21 3.20 3.70 2.54 2.03 3.29 0.70
`

C weighted 0.57 0.70 0.78 0.85 0.88 0.90 0.81 0.83 0.85 0.74 0.66 0.86 0.82 0.85 0.83

Intesities, in/hr NEORSD NEORSD NEORSD NEORSD NEORSD NEORSD NEORSD NEORSD NEORSD NEORSD NEORSD NEORSD NEORSD NEORSD NEORSD

I 5 5.83 5.30 5.11 4.17 4.62 5.62 5.02 5.32 5.49 5.75 4.04 4.88 4.70 6.04 6.01
I 10 6.68 6.04 5.81 4.70 5.23 6.42 5.70 6.06 6.27 6.57 4.55 5.53 5.32 6.91 6.89
I 25 7.62 6.91 6.65 5.39 6.00 7.34 7.04 6.94 7.16 7.51 5.22 6.34 6.10 7.63 7.86

Flows, cfs - NEORSD

Q5 2.50 6.52 11.48 5.14 12.10 1.27 1.58 3.75 5.65 13.66 9.88 10.72 7.80 16.87 3.51
Q10 2.86 7.43 13.06 5.79 13.70 1.45 1.80 4.27 6.45 15.61 11.13 12.14 8.83 19.29 4.02
Q25 3.26 8.50 14.94 6.64 15.71 1.66 2.22 4.89 7.37 17.85 12.77 13.92 10.12 21.33 4.59

*view pondpack *view pondpack *view pondpack
for reduced flows for reduced flows for reduced flows
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Table 4 - Pre & Post Flow Calculations (continue)



Made by:   PNS 11/3/2011
Checked by: BH 11/3/2011

Job Number: 49633

E9th St Pre/Post calcs taken from Bridge 7 and 8 Drainage Report

Analysis Condition UK PRE UK POST CB INLET 13487 PRE CB INLET 13487 POST CB INLET 13423 PRE CB INLET 13423 POST
CB INLET 13423 POST 
BIDIRECTIONAL

Outfall Name

Sheetflow Pavement Pavement Pavement Pavement Pavement Pavement Pavement
Runoff Coeffiecient 0.900 0.900 0.900 0.900 0.900 0.900 0.900
length, ft (<100) 240.000 240.000 225.000 170.000 78.000 225.000 360.000
dz, ft 3.000 3.000 4.000 1.750 3.000 4.000 6.000
slope 0.013 0.013 0.018 0.010 0.038 0.018 0.017

Tt, min 5.177 5.177 4.458 4.649 2.029 4.458 5.761

Sheetflow GRASS
Runoff Coeffiecient 0.900
length, ft (<100) 12.000
dz, ft 2.000
slope 0.167

Tt, min 0.488

Shallow Concentrated 
length, ft
dz, ft
slope
Intercept Coefficient, k
avg velocity, ft/s

Tt, min

Shallow Concentrated 
length, ft
dz, ft
slope
Intercept Coefficient, k
avg velocity, ft/s

Tt, min

Channel flow GUTTER GUTTER GUTTER GRASS SWALE GUTTER
side slope, X:1 0.010 0.010 0.010 6.000 0.010
side slope, X:1 62.500 62.500 25.000 3.000 25.000
bank full depth, ft 0.120 0.120 0.200 0.250 0.200
dz, ft 0.750 0.750 1.500 15.000 3.400
length, ft 45.000 45.000 71.000 128.000 192.000
manning's, n 0.015 0.015 0.015 0.040 0.015
cross-sectional area, ft2 0.450 0.450 0.500 0.281 0.500
wetted perimeter, ft 7.621 7.621 5.204 2.311 5.204
hydraulic radius, ft 0.059 0.059 0.096 0.122 0.096
slope 0.017 0.017 0.021 0.117 0.018

l it ft/ 1 945 1 945 3 030 3 131 2 774velocity, ft/s 1.945 1.945 3.030 3.131 2.774

Tt, min 0.386 0.386 0.391 0.681 1.154

Channel flow CONCRETE SWALE CONCRETE SWALE GRASS SWALE GRASS SWALE PIPE FLOW PIPE FLOW
side slope, X:1 2.000 2.000 4.000 4.000
side slope, X:1 4.000 4.000 4.000 4.000
bank full depth, ft 1.000 1.000 1.000 1.000 1.250 1.250
dz, ft 1.000 1.000 0.650 1.050 19.000 19.000
length, ft 77.000 77.000 140.000 206.000 73.000 73.000
manning's, n 0.015 0.015 0.040 0.040 0.015 0.015
cross-sectional area, ft2 3.000 3.000 4.000 4.000
wetted perimeter, ft 6.359 6.359 8.246 8.246
hydraulic radius, ft 0.472 0.472 0.485 0.485
slope 0.013 0.013 0.005 0.005 0.260 0.260
velocity, ft/s 6.860 6.860 1.567 1.642 30.000 30.000

Tt, min 0.187 0.187 1.489 2.091 0.041 0.041

Channel flow GRASS SWALE GRASS SWALE
side slope, X:1 4.000 4.000
side slope, X:1 4.000 4.000
bank full depth, ft 1.000 1.000
dz, ft 1.750 1.750
length, ft 76.000 76.000
manning's, n 0.040 0.040
cross-sectional area, ft2 4.000 4.000
wetted perimeter, ft 8.246 8.246
hydraulic radius, ft 0.485 0.485
slope 0.023 0.023
velocity, ft/s 3.490 3.490

Tt, min 0.363 0.363

Total Tc, min 6.1 6.1 6.3 6.7 3.2 5.7 5.8

Area, acres 1.080 0.980 0.918 0.527 0.560 0.910 1.100

C weighted 0.60 0.86 0.79 0.70 0.80 0.84 0.85

Intesities, in/hr NEORSD NEORSD NEORSD NEORSD NEORSD NEORSD NEORSD

I 5 5.249 5.249 5.200 5.102 5.961 5.348 5.323
I 10 5.977 5.977 5.918 5.800 6.831 6.094 6.065
I 25 6.837 6.837 6.771 6.639 7.794 6.969 6.936

Flows, cfs

Q5 3.4 4.4 3.7 1.9 2.7 4.1 5.0
Q10 3.9 5.0 4.3 2.1 3.1 4.6 5.7
Q25 4.4 5.8 4.9 2.4 3.5 5.3 6.5
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Table 4 - Pre & Post Flow Calculations (continue)
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Text Box
* D-100 is a proposed inlet replacing an existing inlet that will be disturbed during construction. D-100 areas shown are sub areas of the D-9925 areas.
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Form LD-35 
Revised January 2006 
 
 
GENERAL PROJECT INFORMATION 

CUY  90  14.90    
County  Route  Section    

Attach Typical Section)    
 
 
 
AFFECTED ROADWAYS: 

  
 

 
Route 

  
 
 

Average 
Daily Traffic 

 
 
 
Rural / Urban 

   
 
INTERSTATE OR OTHER L/A FACILITIES 

 I-90 Innerbelt 
Bridge 

 71,000 Urban Interstate 

 
 
ARTERIALS AND COLLECTORS 

 Orange Ave 
Fairfield Ave 
Abbey Ave 
Canal Rd 
Ontario St 

Carnegie Ave 
E. 9th St 

 
 

Broadway 
E. 14th St 

 
 

W. 14th St 
 

W. 13th St 

 23,300 
1,500 
1,200 

-- 
33,200 
24,000 

32,300/3,600 
 
 

12,400 
19,100 

 
 

3,600 
 

8,700 

Urban Arterial 
Urban Collector 
Urban Collector 
Urban Collector 
Urban Arterial 
Urban Arterial 

Urban Arterial Under I-90, 
Future Urban Collector 

(extension) 
Urban Arterial 

Urban Arterial, Future 
Urban Collector 

(extension) 
Urban Collector 

(extension) 
Urban Collector 

 
 
LOCALS 

 Starkweather Ave 
Kenilworth Ave 
Central Viaduct 

Way 
Commercial Rd 

 
 

 2,0001 
2,0001 
1,0001 

 
1,0001 

 

Urban Local 
Urban Local 
Urban Local 

 
Urban Collector, Future 
Urban Local (realigned 

portion) 
 
 
CLEAR ZONE 

 See L&D Manual, 
Vol. 1, Section 
600.2 

   

 

1 Estimate made by comparing to similar nearby roadways and considering the traffic that feeds the roadway. 
 
 
All Units are English:  
 
PIPE POLICY: 
 
The Pipe Policy of  ODOT and the City of Cleveland  will be used for this project. (See Section 1002 for additional 
information) 
 
If a policy other than ODOT’s is being used, the following material types are permitted: 
 

For drainage conduit owned and maintained by the city of Cleveland: 
 

1. Use Vitrified Clay Pipe (VCP), Extra Strength (ES), C-700, with premium joints, ODOT item 706.08 for 
all proposed main sewer pipe 18” and smaller. 

 



2. Use Reinforced Concrete Pipe (RCP) with premium joints, ODOT Item 706.02 for all proposed main sewer 
pipe 21” and larger. 

 
3. Ductile Iron Pipe (DIP) may be used if approved by the WPC engineer. 

 
 (Please attach a copy of the written pipe policy.  In lieu of a written policy, documentation of locally funded 
construction practices may be provided) 
See Attachment A.  
 
POST CONSTRUCTION BMP POLICY: 
 
The Post Construction BMP Policy of   ODOT will be used for this project. 
 
If a policy other than ODOT’s is being used, the following BMP’s are permitted: 
____________________________________________________________________________________________ 
 
____________________________________________________________________________________________ 
 
____________________________________________________________________________________________ 
 
PROJECT SPECIFIC INFORMATION AFFECTING DRAINAGE: 
 
See Attachment B - Project Scope, Central Viaduct, CUY-90-14.90, Innerbelt Bridge, Section 13, Drainage  
 
Section A. Roadway Culverts (Type A Conduits) 
 
1. DESIGN STORM FREQUENCY (1004.2): 
 
 a. Mainline  50- Year 
 

b. Crossroads  10- Year 
 

 
2. BANKFULL DESIGN  Yes No (Circle yes if at least one culvert has bankfull design) attach a 

list of culverts with bankfull designs     Culvert across driveway entrance on south side of proposed E. 9th 
Street extension. 

 
3. FLOOD PLAIN CULVERT(S) NEEDED?  Yes No (Circle yes if at least one culvert has flood 

plain culverts) attach a list of culverts with flood plain culverts 
 
4. DURABILITY SERVICE LIFE ______50_______ Year attach a list of culverts with their durability 

service life if multiple culverts have different frequencies. 
 
5. ABRASIVE SITE? Yes No (Circle yes if at least one culvert has an abrasive site) attach a 

list of culverts with their abrasive site assumptions if multiple culverts are different  
   
6. MAXIMUM ALLOWABLE HEADWATER FOR DESIGN STORM (1006.2): 
 

a. 2 feet below the near, low edge of the pavement for drainage areas 1000 acres or greater and 1 foot 
below for culverts draining less than 1000 acres.  

 
b. 2 feet above the inlet crown of the culvert or above a tailwater elevation that submerges the inlet crown 

in flat to rolling terrain.   
 

c. 4 feet above the inlet crown of a culvert in a deep ravine. 
 
d. 1 foot below the near edge of pavement for bicycle pathways. 

 
7. METHOD USED TO ESTIMATE DESIGN DISCHARGE (Q) (1003): 



 
a. For rural streams, use USGS Water Resources Investigations Report 89-4126 “Techniques for 

Estimating Flood-Peak Discharges of Rural Unregulated Streams in Ohio”.   
 

b. For urban streams, use USGS Open File Report 93-135 “Estimation of Peak-Frequency Relations, 
Flood Hydrographs, and Volume–Duration–Frequency Relations of Ungaged Small Urban Streams in 
Ohio”.   

 
8. SCALE OF TOPOGRAPHIC MAPPING USED TO DELINEATE DRAINAGE AREAS (1101.1): 
 

a. >100 acres:  1” = 2000’   
 
 

b. < 100 acres:  1” = 50 to 800’   
 
 
  
9. MANNING’S “n” USED FOR (1105.6.5): 
 
 a. Smooth pipe      0.012 
 
 b. Corrugated pipe:  
   
       2-2/3" x 1/2":   Full flow   0.0225-0.0250 
       
       3" x 1":   Full flow   0.0260-0.0281   
   
       6" x 2":    Full flow    0.0300-0.0332     
 
Section A. Roadway Culverts -  Continued 
 
10. ENTRANCE LOSS COEFFICIENT (ke) (1105.6.6, table 1105-1): 
 
 a. Corrugated pipe:  HW-4 Headwall   0.90     Full Headwall   0.25*                          
 
 b. Smooth Concrete pipe HW-4 Headwall     0.20  Full Headwall   0.20             
 
 d. Box Shape  Full Headwall __________ *with beveled entrance 

  
 
11. MINIMUM COVER (top of pipe to subgrade) FOR (1008): 
 
 a. Rigid pipe    9” 
 
 b. Flexible  pipe   12”  
   
12. MAXIMUM COVER FOR (1008): 
 
 a. Rigid pipe See Figures 1008-10 to 1008-14, L&D Vol.2 
 
 b. Flexible pipe  Thermoplastic - 20’;  Corrugated Steel – See Figures 1008-1 - 1008-9 and 1008-15 

– 1008-21   
 
13. MAXIMUM ALLOWABLE CULVERT OUTLET VELOCITY (1002.2.2) : 
 
 a. Bare earth channel   5 fps  
 
 b. Rock channel protection   20 fps  
  
 c. Use   energy dissipator    for velocities in excess of 20 f.p.s. 



 
 
14. HEADWALL TYPE (1106.2): 
 

a. Half-Height Headwall – Std Dwg HW-2.1 and 2.2  
 

b. Full-Height Headwall – Std Dwg HW-1.1 
 
c. Concrete Apron – provide special detail drawing  

 
15. CONTACT WILL BE MADE WITH COUNTY ENGINEER TO ESTABLISH: 
 

a. Contact shall be made with the County Engineer at the beginning of the design process to 
       ascertain ditch cleanout grades and watersheds, and the design shall be based on that information. 
        
b. Form LD-33 (available in the L&D, Vol 2, Appendix) shall be used to document approval.  

 
16. MINIMUM PIPE SIZE (1002.3.1, Figure 1002-1) : 
 
 a. Freeway or limited access facility  24”  
 
 b. Other highways   15”  
 
Section B. Storm Sewers (Type B & C Conduits) 
  
1. DESIGN FREQUENCY (Just Full) (1104.4.1) -  10-year, ODOT and City 
 
2. HYDRAULIC GRADIENT SHALL NOT EXCEED (1104.4.2): 
 

a.    12     inches below edge of pavement for   25-  year frequency storm (ODOT only). 
 
 b. Pavement catch basin grate or lip of inlet for   25-  year frequency storm (ODOT only). 
 
 c. A point in a depressed pavement sag that would result in an impassible highway for a 50- year 

frequency storm (ODOT only). 
 
 d. Other:  Storm sewers for all highways shall satisfy a 50-yr check to preclude flooding of buildings 

or extensive flooding of private property.  One-directional lane of a multiple-lane highway or one-
half of a lane on a two-lane highway shall be passable when the sewer system is discharging the 
50-year storm. 

 
 e.  The above is based on: 
 
  i. A pipe roughness “n” = 0.015 for pipe sizes 60" and under and 0.013 for larger sizes. 
 
  ii. _______________________________________________________________________ 
 
3. METHOD USED TO ESTIMATE DESIGN DISCHARGE (Q) (1003): 
 

a. Rational Method for pavement drainage, storm sewer and ditches. 
 

i. Use ODOT rainfall data for design of pavement drainage and storm sewers. 
 

ii. Use NEORSD rainfall data to compute discharge rates to the existing combined sewer system 
(Attachment C). 

   
b. TR-55 for detention analysis. 

 
i. Use ODOT rainfall data for detention facilities discharging to surface waters. 

 



ii. Use NEORSD rainfall data for detention facilities discharging to the combined sewer system. 
 
4. COEFFICIENT OF RUNOFF “C” FOR (1101.2.3): 
 
 a. Pavement and paved shoulders  0.9 
 
 b. Berms and slopes (4:1 and flatter)  0.5 
 
 c. Berms and slopes (steeper than 4:1)  0.7 
 
 d. Contributing areas: 
 
  Residential  0.3 – 0.5 (single family), 0.4-0.7(multi-family)      Woods  0.3     Cultivated  0.3 – 0.6  
                            Grassed Terrace (adjacent to sidewalks)  0.30 
 
5. METHOD USED TO DETERMINE TIME TO FIRST CATCH BASIN OR PAVEMENT INLET 

(1101.2): 
 

a. The summation of the time of overland flow, the time of shallow concentrated flow and the time of 
pipe or open channel flow.  

 
  

 
6. MINIMUM TIME TO (1104.4.4): 
 

a. Ditch catch basin  15 minutes 
 
b. Pavement inlet or catch basin  10 minutes 
 
c. When connecting to combined sewer, actual Tc calculated for pre/post flow analysis. 
 

 
Section B. Storm Sewers (Type B & C Conduits) - Continued 
 
7. MINIMUM COVER OVER SEWERS (1104.2.1):  (see Attachment B) 
 
 a. Rigid pipe: 
 
  i. Type B conduit (under pavement or paved shoulder) 9” (top of pipe to subgrade).  In no 

installation shall the distance from the top of pipe to pavement surface be <15”. 
 
  ii. Type C conduit (beyond pavement or paved shoulder)  18” (top of pipe to finish grade) 
 
 b. Flexible pipe: 
 
  i. Type B conduit (under pavement or paved shoulder)  12” (top of pipe to subgrade).  In no 

installation shall the distance from the top of pipe to pavement surface be <24”. 
 
  ii. Type C conduit (beyond pavement or paved shoulder)  24” (top of pipe to finish grade) 
 

c. City requirement:  3 feet for all main sewers 
 
8. DESIRABLE MINIMUM VELOCITY FOR DESIGN FLOW  3  f.p.s  (1104.2.1).  City sewers 3 f.p.s. 
 
9. MAXIMUM LENGTH BETWEEN MANHOLES OR SUITABLE CLEANOUT POINTS (1104.2.2) : 
 
 a. ODOT: Under 36"diameter  – 300’     City:  Under 42” diameter  - 300’ 
 
 b. ODOT: 36" - 60" diameter  - 500’     City:  42” diameter and larger – 500’  
 
 c. ODOT:  Over 60" diameter - 750-1000’ 



 
10. MINIMUM PIPE SIZE UNDER PAVEMENT (1104.4.6): 
 
 a. Freeway or limited access facility 15 inches 
 

d. Other highways 12 inches 
 
e. City storm sewer pipe: 12 inches 

 
11. PROCEDURE TO FOLLOW WHEN EXISTING PRIVATE DRAINS ARE CUT BY PROPOSED 
 
 SEWERS OR DITCHES:   Connect through the curb or into a drainage structure as per general note in 

construction plans.                                                                                                                                                            
 
Section C. Roadway Ditches 
  
1. METHOD USED TO ESTIMATE DESIGN DISCHARGE (Q) (1003): 
 

a. Rational Method  
 
 b.   
 
2. DESIGN FREQUENCY TO DETERMINE (1102.3.1 or 1102.4): 
 

ADT >2000: 
 

 a. Depth of flow determination  10-  year 
 

b. Shear Stress determination (for protection and width of protection) 5- year 
 
ADT <2000: 
 
c. Depth of flow determination  5- year 
 
d. Shear Stress determination (for protection and width of protection) 2- year 

 
 
3. METHOD USED TO DETERMINE TIME OF FLOW TO DITCH (1101.2): 
 

The summation of the time of overland flow, the time of shallow concentrated flow and the time of pipe or 
open channel flow.  

 
 
4. ALLOWABLE SHEAR STRESS FOR DITCH LINING (1102.3): 
 
 Permanent Ditch Protection: 
 
 a. Seed lining 0.40  psf. 
 

b. Sod or other temporary ditch protection 1.0 psf. 
 
c. Turf Reinforcing Mat (SS836), Type 1 2.00 psf. 
 
d. Turf Reinforcing Mat (SS836), Type 2 3.00 psf. 
 
e. Turf Reinforcing Mat (SS836), Type 3 5.00 psf. 
 
f. RCP, Type B 6 psf. 
 
g. RCP, Type C 4 psf. 



 
h. RCP, Type D 2 psf. 

 
  Temporary Ditch Protection (Item 670): 
 

a. Mat, Type A 1.25 psf. 
 
b. Mat, Type B 1.50 psf. 

 
c. Mat, Type C 2.00 psf. 

 
d. Mat, Type E 2.25 psf. 
 
e. Mat, Type F 0.45 psf. 
 
 
Section C. Roadway Ditches - Continued 

 
f. Mat, Type G 1.75 psf. 

 
Tied Concrete Block Mat (Item 601) 
 
a. Type 1  3 psf. 
 
b. Type 2  5 psf. 
 
c. Type3   7 psf. 

 
5. MANNING’S “n” USED FOR (1102.3): 
 
 a. Seed lining 0.03  
 
 b. Sod, jute, or other temporary linings 0.04  
 
 c. Turf reinforcing mats  0.04  
 
 d. Tied Concrete Block Matting  0.03                        
 
 e. Rock channel protection  0.06 for ditches, 0.04 for large channels  
 
6. DITCH CONFIGURATION (1102.2):   
 
 a. Std roadside ditch radius for roadway, with 12- inch minimum depth 
 
 b. Trapezoidal for toe of embankment, with 12- inch minimum depth 
 
 
6. TYPE OF DITCH CATCH BASIN (1102.3.4): 
 
 a.  ODOT Std No.2-2A and B, No.2-3, No.2-4, No.2-5, No.2-6, No.4, No.5, No.8 and side ditch inlets 

  
   
8. MINIMUM LONGITUDINAL SLOPE OF DITCHES IN CUT SECTIONS (1102.1): 
 
 a. 0.50%  desirable minimum 
 
 b. 0.25%  absolute minimum  
 
9. METHOD USED TO LOCATE EXISTING FARM TILE CROSSED BY HIGHWAYS?     
 



a. Contact the appropriate County Engineer’s office for assistance in locating existing farm tile.  
 

b. Through field observations.  
Section C. Roadway Ditches – Continued 
 
10. MINIMUM WIDTH OF DITCH LININGS (1102.3.1) : 
 
 a. Sod 7.5 ft. 
  
 b. Temporary linings  7.5 ft. 
 
 c. Turf reinforcing mats   7.5 ft. 
 
11. DESIGN FREQUENCY DEPTH SHALL NOT EXCEED (1102.3.1): 

 
a. An elevation  1 foot below edge of pavement for the design discharge. 

 
 b.    The depth of flow in toe of slope ditches shall be limited such that the design year discharge does not 

overtop the ditch bank. 
 
 
Section D. Median Ditches  NA 
  
1. DITCH CONFIGURATIONS (1102.3): 
 
 a. Depressed ____________________ 
 
 b. Type of barrier ____________________ 
 
2. WIDTH BETWEEN PAVEMENT EDGES _______________ ft.  
 
3. ALLOWABLE SHEAR STRESS FOR DITCH LINING (1102.3): 
 
 Permanent Ditch Protection: 
 
 a. Seed lining __________ psf. 
 

i. Sod or other temporary ditch protection __________ psf. 
 
j. Turf Reinforcing Mat (SS836), Type 1 __________ psf. 
 
k. Turf Reinforcing Mat (SS836), Type 2 __________ psf. 
 
l. Turf Reinforcing Mat (SS836), Type 3 __________ psf. 

 
  Temporary Ditch Protection (Item 670): 
 

d. Mat, Type A __________ psf. 
 
e. Mat, Type B __________ psf. 

 
f. Mat, Type C __________ psf. 

 
g. Mat, Type E __________ psf. 
 
h. Mat, Type F __________ psf. 
 
i. Mat, Type G __________ psf. 

 
Tied Concrete Block Mat (Item 601) 



 
a. Type 1 __________ psf. 
 
b. Type 2 __________ psf. 
 
c. Type 3 __________ psf. 

 

4. METHOD USED TO ESTIMATE DESIGN DISCHARGE (Q) (1101.2): 
 a.  
 
 
 b.  
 
 
5. CATCH BASIN SPACING WILL BE DETERMINED BY HYDRAULIC ANALYSIS USING (1102.3.4): 
 
 a. __________ year frequency and “n” = __________ for velocity 
 
 b. __________ year frequency and “n” = __________ for depth 
 
 c. Controls: 
  i. Design frequency depth shall not exceed: 
 
   (1)  
 
   (2)       
 
 d. Catch basin spacing, depressed median, fill section: 
 
        Median Width   84'   60'   40' 
    
  i. Desirable maximum  __________________________________________________ 
 
  ii. Absolute maximum  __________________________________________________ 
 
5. TYPE OF MEDIAN CATCH BASIN OR INLET (1102.3.4): 
 
 a.     
   
7. MINIMUM LONGITUDINAL SLOPE OF DEPRESSED EARTH MEDIAN: 
 
 
Section E. Drainage for Curbed Pavements 
  
1. CONTROLS FOR THE DETERMINATION OF INLET OR CATCH BASIN SPACING (1103): 
 

a. Design storm frequency:  10- year  ODOT, 5-year ADT Urban >9000, other 2-year 
 
b. Check storm frequency:  50- year for freeways, high volume highways and high volume City 

streets;  25- year for other multi-lane highways and City streets (for underpasses or depressed 
roadways where the storm sewer is the only outlet) 

 
 c. METHOD USED TO DETERMINE TIME TO FIRST CATCH BASIN OR PAVEMENT 

INLET: 
 

i. The summation of the time of overland flow, the time of shallow concentrated flow and the 
time of pipe or open channel flow. 

 
ii. Absolute minimum time of concentration of 10 minutes  

 



d. Maximum spread of flow into traveled lane (use ODOT L&D Manual Table 1103-1 and ADT): 
 
  i. Freeways   0 ft   
 
  ii. 2-lane City Streets   6 ft 
 
  iii. 4-lane City Streets   8 ft 

 
Outside lane width greater than 12 feet         0         ft. (freeways) 
 
Total allowable spread on pavement  shoulder width  ft. (freeways, see Table 1103-1 for other 
highway types) 

 
 e. Maximum depth of flow at curb 1 in below top of curb for the design discharge, 5 in max. depth.  

6- in max. along barrier wall  ODOT. 
 
 f. Manning’s “n” for: 
 
  i. Reinforced concrete pavement  0.015 
 
  ii. Asphaltic concrete pavement  0.015 
 
  iii. Paved shoulders  0.015 
 
2. TYPE OF INLET OR CATCH BASIN PROPOSED FOR (1103): 
 
 a. Continuous grades  ODOT Std 6’ pavement inlet or CB No.3A.  City CB-1 on city streets. 
 

c. Sags  ODOT Std CB No.3.  For drives, Std No.6 with flanking No.3A catch basins - see 1103.7. 
City sags use a CB-3(single CB-1 adjacent a IB-1) 

 
3. INLET LIP OF CURB OPENING INLET WILL BE DEPRESSED ____2.0____ INCHES BELOW 

NORMAL GUTTER. 
 

a. A local depression of ____0.5____ inches will be used to determine spacing of combination grate 
and curb opening catch basins for a curb pavement section. 

 
b. A local depression of ____0.0____ inches will be used to determine spacing of combination grate 

and curb opening catch basins for a combination curb and gutter section. 
 

4. BRIDGE DECK DRAINAGE 
 

a. The design frequency of bridge deck drainage in the Scope of Work (14.2.4) and the L&D was 
intended to be the 10-year event for the Interim and Future condition and a 2-year event for the Bi-
Directional Condition.  Due to the poor condition of the deck on several existing bridges, these 
bridge decks or bridge superstructures will be replaced now.  When Innerbelt Contract CCG-3 is 
constructed these bridges will be completely replaced or will no longer be needed.   In an attempt 
to reduce the number of scuppers on bridges in accordance with ODOT’s L&D Section 1103.1, it 
was agreed to use the 2-year storm for the design frequency for the re-decked bridges.   That 
requirement is to confine the 2-year design storm to the Interim Condition shoulder width, and 
limit the extent to which the 10-year storm spread exceeds the shoulder width. 

 
 
 
 
 
 
 
 
 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Attachment C – NEORSD Rainfall Data 
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STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :East Bank Outfall - Water Quality Basin to Cuyahoga River, I-90 WB 142+14 RT

49633 11/16/2011 East Bank Outfall, I-90 WB 142+14 RT

PNS

Rainfall Area:

Minimum Pipe Size :

A

15.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25

Project : CUY-90-14.90

Tailwater Elevation (ft.): 572.50

Σ
∆JUNCTION

From To

STATION

Σ
RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA∆

D1B D1 147+96

147+96

4.20 5.12 3.0 3.7 18 13.1 0.0137 580.58

580.40

5.17 11.47 581.54

581.52

583.98

584.00

2.44 1.90 CB 2-3

0.015

15.00 0.0016

begin

0.79

0.79

0.71

0.71

D1 D2 147+96

144+33

4.19 4.85 4.1 4.8 18 363.6 0.0046 580.40

578.74

3.73 6.62 581.39

579.91

584.00

582.84

2.61 2.10 CB 2-3

0.015

15.04 0.00270.30

1.09

0.27

0.98

D2B D2 144+33

144+33

4.20 5.12 3.1 3.8 18 13.3 0.0450 578.84

578.24

7.99 20.78 579.38

579.36

582.84

582.84

3.46 2.50 CB 2-3

0.015

15.00 0.0017

begin

0.82

1.91

0.74

1.72

D2 D3 144+33

141+67

3.97 4.03 7.9 8.0 24 265.3 0.0135 577.69

574.10

6.60 24.53 578.51

576.23

582.84

582.40

4.33 3.15 CB 2-3

0.015

16.67 0.00170.30

2.21

0.27

1.99

D3B D3 141+67

141+67

4.20 5.12 2.6 3.1 18 12.8 0.0320 578.11

577.70

6.74 17.53 578.80

578.79

582.01

582.40

3.21 2.40 CB 2-3

0.015

15.00 0.0012

begin

0.68

2.89

0.61

2.60

D3 D6 141+67

140+88

3.89 4.03 10.1 10.5 24 79.6 0.0009 574.10

574.03

3.22 6.25 576.23

576.00

582.40

582.48

6.17 6.30 MH 3

0.015

17.34 0.0028

Warning

0.00

2.89

0.00

2.60

D6 D5 140+88

140+64

3.47 4.03 9.0 10.5 24 43.0 0.0035 574.03

573.88

4.07 12.46 576.00

575.88

582.48

581.58

6.48 6.45 MH 3

0.015

21.13 0.00280.00

2.89

0.00

2.60

D5 D4 140+64

137+82

3.45 4.03 9.0 10.5 24 296.0 0.0018 573.88

573.34

2.86 9.01 575.88

574.92

581.58

579.53

5.70 5.70 MH 3

0.015

21.34 0.00280.00

2.89

0.00

2.60

1CDSS 1.0.0.3. 2015-02-09 EAST BANK SS - WQB TO RIVER_142+14 RT_HGL 25 years.xml



STORM SEWER SYSTEM

Σ
∆JUNCTION

From To

STATION

Σ
RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA∆

D4A D4 137+82

137+82

3.81 4.65 1.0 1.2 15 11.7 0.0531 576.15

575.53

6.24 13.88 576.41

576.37

579.35

579.53

2.94 1.95 CB 2-3

0.015

18.00 0.0005

begin

0.29

3.18

0.26

2.86

D4 HW 137+82

136+47

3.29 3.98 9.4 11.4 30 134.7 0.0048 572.84

572.20

4.67 26.36 574.15

574.01

579.53

574.71

5.38 4.19 MH 3

0.015

23.07 0.0010

final

0.00

3.18

0.00

2.86

2CDSS 1.0.0.3. 2015-02-09 EAST BANK SS - WQB TO RIVER_142+14 RT_HGL 25 years.xml

krmonroe
Text Box
* CB 2-3 is WQB Unit

krmonroe
Text Box
*



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :East Bank Outfall - Water Quality Basin to Cuyahoga River, I-90 WB 142+14 RT

49633 11/16/2011 East Bank Outfall, I-90 WB 142+14 RT

PNS

Rainfall Area:

Minimum Pipe Size :

A

15.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 50

Project : CUY-90-14.90

Tailwater Elevation (ft.): 572.50

Σ
∆JUNCTION

From To

STATION

Σ
RAINFALL

(10 yrs.) (50 yrs.)

DISCHARGE

(10 yrs.)(50 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA∆

D1B D1 147+96

147+96

4.20 5.48 3.0 3.9 18 13.1 0.0137 580.58

580.40

5.17 11.47 581.55

581.53

583.98

584.00

2.43 1.90 CB 2-3

0.015

15.00 0.0018

begin

0.79

0.79

0.71

0.71

D1 D2 147+96

144+33

4.19 5.17 4.1 5.1 18 363.6 0.0046 580.40

578.74

3.73 6.62 581.44

579.92

584.00

582.84

2.56 2.10 CB 2-3

0.015

15.04 0.00310.30

1.09

0.27

0.98

D2B D2 144+33

144+33

4.20 5.48 3.1 4.0 18 13.3 0.0450 578.84

578.24

7.99 20.78 579.40

579.37

582.84

582.84

3.44 2.50 CB 2-3

0.015

15.00 0.0020

begin

0.82

1.91

0.74

1.72

D2 D3 144+33

141+67

3.97 4.26 7.9 8.5 24 265.3 0.0135 577.69

574.10

6.60 24.53 578.53

576.28

582.84

582.40

4.31 3.15 CB 2-3

0.015

16.67 0.00190.30

2.21

0.27

1.99

D3B D3 141+67

141+67

4.20 5.48 2.6 3.4 18 12.8 0.0320 578.11

577.70

6.74 17.53 578.82

578.80

582.01

582.40

3.19 2.40 CB 2-3

0.015

15.00 0.0014

begin

0.68

2.89

0.61

2.60

D3 D6 141+67

140+88

3.89 4.26 10.1 11.1 24 79.6 0.0009 574.10

574.03

3.22 6.25 576.28

576.02

582.40

582.48

6.12 6.30 MH 3

0.015

17.34 0.0032

Warning

0.00

2.89

0.00

2.60

D6 D5 140+88

140+64

3.47 4.26 9.0 11.1 24 43.0 0.0035 574.03

573.88

4.07 12.46 576.02

575.88

582.48

581.58

6.46 6.45 MH 3

0.015

21.13 0.00320.00

2.89

0.00

2.60

D5 D4 140+64

137+82

3.45 4.26 9.0 11.1 24 296.0 0.0018 573.88

573.34

2.86 9.01 575.88

574.94

581.58

579.53

5.70 5.70 MH 3

0.015

21.34 0.00320.00

2.89

0.00

2.60

1CDSS 1.0.0.3. 2015-02-09 EAST BANK SS - WQB TO RIVER_142+14 RT_HGL 50 years.xml



STORM SEWER SYSTEM

Σ
∆JUNCTION

From To

STATION

Σ
RAINFALL

(10 yrs.) (50 yrs.)

DISCHARGE

(10 yrs.)(50 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA∆

D4A D4 137+82

137+82

3.81 4.94 1.0 1.3 15 11.7 0.0531 576.15

575.53

6.24 13.88 576.42

576.38

579.35

579.53

2.93 1.95 CB 2-3

0.015

18.00 0.0005

begin

0.29

3.18

0.26

2.86

D4 HW 137+82

136+47

3.29 4.21 9.4 12.1 30 134.7 0.0048 572.84

572.20

4.67 26.36 574.19

574.03

579.53

574.71

5.34 4.19 MH 3

0.015

23.07 0.0011

final

0.00

3.18

0.00

2.86

2CDSS 1.0.0.3. 2015-02-09 EAST BANK SS - WQB TO RIVER_142+14 RT_HGL 50 years.xml

krmonroe
Text Box
* CB 2-3 is WQB Unit

krmonroe
Text Box
*



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :scupper discharge to east bank b pond 

46933 04/17/2011 Beneath Mainline

PNS

Rainfall Area :

Seed:

A

0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : CUY-90-14.90

Type B: 6.00

(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:

RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME

COEFF.

GRADEBACK

SLOPEWIDTH

AREA DEPTH

FLOW

SIDE

BEGIN END

LENGTH AREA

SUM

CA RAIN

TYPE

STORM

FREQ.

MANN.

COEFF. FLOW

WIDTH

FLOW

DESIGN

FLOWSLOPE INT.

VEL.

FLOW

SHEAR

(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)

(ft.) (ft.)

(acres)

(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS

(Sum)

141+24 3.001.00284.00 3.00 0.0035 0.68 0.68 0.90 0.61 3.84 5 0.030 13.19 1.45 2.35 0.59 4.530.13143+58 SeedR

4.39 10 0.040 13.78 1.20 2.68 0.71 5.270.16Seed

143+58 3.001.0016.00 3.00 0.2500 0.00 0.68 0.90 0.61 3.83 5 0.030 13.23 6.88 2.35 0.21 2.263.27143+58 * SeedL

3.83 5 0.040 13.24 5.58 2.35 0.24 2.463.79Jute Mat

3.83 5 0.040 13.24 5.58 2.35 0.24 2.463.79Temp. Mat

3.83 5 0.040 13.24 5.58 2.35 0.24 2.463.79Perm, Type 1

3.83 5 0.040 13.24 5.58 2.35 0.24 2.463.79Perm, Type 2

3.83 5 0.040 13.24 5.58 2.35 0.24 2.463.79Perm, Type 3

4.38 10 0.040 13.83 5.82 2.68 0.26 2.554.04Perm, Type 3

1CDSS 1.0.0.3. 2011-07-21-East Bank B ditch calc.xml



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :scupper discharge to east bank b pond 

46933 04/17/2011 Beneath Mainline

PNS

Rainfall Area :

Seed:

A

0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : CUY-90-14.90

Type B: 6.00

(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:

RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME

COEFF.

GRADEBACK

SLOPEWIDTH

AREA DEPTH

FLOW

SIDE

BEGIN END

LENGTH AREA

SUM

CA RAIN

TYPE

STORM

FREQ.

MANN.

COEFF. FLOW

WIDTH

FLOW

DESIGN

FLOWSLOPE INT.

VEL.

FLOW

SHEAR

(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)

(ft.) (ft.)

(acres)

(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS

(Sum)

141+24 3.001.00284.00 3.00 0.0035 0.68 0.68 0.90 0.61 3.84 5 0.030 13.19 1.45 2.35 0.59 4.530.13143+58 SeedR

5.81 50 0.040 13.52 1.29 3.56 0.81 5.830.18Seed

143+58 3.001.0016.00 3.00 0.2500 0.00 0.68 0.90 0.61 3.83 5 0.030 13.23 6.88 2.35 0.21 2.263.27143+58 * SeedL

3.83 5 0.040 13.24 5.58 2.35 0.24 2.463.79Jute Mat

3.83 5 0.040 13.24 5.58 2.35 0.24 2.463.79Temp. Mat

3.83 5 0.040 13.24 5.58 2.35 0.24 2.463.79Perm, Type 1

3.83 5 0.040 13.24 5.58 2.35 0.24 2.463.79Perm, Type 2

3.83 5 0.040 13.24 5.58 2.35 0.24 2.463.79Perm, Type 3

5.80 50 0.040 13.56 6.27 3.55 0.30 2.794.66Perm, Type 3

1CDSS 1.0.0.3. 2011-07-21-East Bank B ditch calc.xml



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :scupper discharge to east bank b pond inlet D-1 RT ditch

46933 10/26/2011 Beneath Mainline

PNS

Rainfall Area :

Seed:

A

0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : CUY-90-14.90

Type B: 6.00

(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:

RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME

COEFF.

GRADEBACK

SLOPEWIDTH

AREA DEPTH

FLOW

SIDE

BEGIN END

LENGTH AREA

SUM

CA RAIN

TYPE

STORM

FREQ.

MANN.

COEFF. FLOW

WIDTH

FLOW

DESIGN

FLOWSLOPE INT.

VEL.

FLOW

SHEAR

(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)

(ft.) (ft.)

(acres)

(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS

(Sum)

148+24 3.001.0034.00 3.00 0.0050 0.75 0.75 0.90 0.68 4.25 5 0.030 10.33 1.73 2.87 0.59 4.570.19148+00 SeedR

5.01 10 0.040 10.39 1.46 3.38 0.73 5.370.23Seed

148+00 0.05 0.90 0.72 10.00Concent

148+00 3.001.0026.00 3.00 0.0050 0.00 0.80 0.00 0.72 4.21 5 0.030 10.57 1.76 3.03 0.61 4.660.19147+96 SeedR

4.95 10 0.040 10.68 1.48 3.56 0.75 5.470.23Seed

1CDSS 1.0.0.3. 2011-10-26-East Bank B ditch calc D1.xml



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :scupper discharge to east bank b pond inlet D-1 RT ditch

46933 10/26/2011 Beneath Mainline

PNS

Rainfall Area :

Seed:

A

0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : CUY-90-14.90

Type B: 6.00

(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:

RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME

COEFF.

GRADEBACK

SLOPEWIDTH

AREA DEPTH

FLOW

SIDE

BEGIN END

LENGTH AREA

SUM

CA RAIN

TYPE

STORM

FREQ.

MANN.

COEFF. FLOW

WIDTH

FLOW

DESIGN

FLOWSLOPE INT.

VEL.

FLOW

SHEAR

(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)

(ft.) (ft.)

(acres)

(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS

(Sum)

148+24 3.001.0034.00 3.00 0.0050 0.75 0.75 0.90 0.68 4.25 5 0.030 10.33 1.73 2.87 0.59 4.570.19148+00 SeedR

6.68 50 0.040 10.36 1.57 4.51 0.83 5.950.26Seed

148+00 0.05 0.90 0.72 10.00Concent

148+00 3.001.0026.00 3.00 0.0050 0.00 0.80 0.00 0.72 4.21 5 0.030 10.57 1.76 3.03 0.61 4.660.19147+96 SeedR

6.59 50 0.040 10.63 1.59 4.74 0.84 6.070.26Seed

1CDSS 1.0.0.3. 2011-10-26-East Bank B ditch calc D1.xml



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :scupper discharge to east bank b pond inlet D-2 LT pier 7

46933 10/26/2011 Beneath Mainline

PNS

Rainfall Area :

Seed:

A

0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : CUY-90-14.90

Type B: 6.00

(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:

RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME

COEFF.

GRADEBACK

SLOPEWIDTH

AREA DEPTH

FLOW

SIDE

BEGIN END

LENGTH AREA

SUM

CA RAIN

TYPE

STORM

FREQ.

MANN.

COEFF. FLOW

WIDTH

FLOW

DESIGN

FLOWSLOPE INT.

VEL.

FLOW

SHEAR

(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)

(ft.) (ft.)

(acres)

(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS

(Sum)

144+74 3.001.0074.00 3.00 0.0040 0.15 0.15 0.90 0.14 4.12 5 0.030 11.18 1.02 0.56 0.29 2.740.07144+58 SeedL

4.81 10 0.040 11.39 0.87 0.65 0.36 3.160.09Seed

1CDSS 1.0.0.3. 2011-10-26-East Bank B ditch calc D2 LT.xml



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :scupper discharge to east bank b pond inlet D-2 LT pier 7

46933 10/26/2011 Beneath Mainline

PNS

Rainfall Area :

Seed:

A

0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : CUY-90-14.90

Type B: 6.00

(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:

RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME

COEFF.

GRADEBACK

SLOPEWIDTH

AREA DEPTH

FLOW

SIDE

BEGIN END

LENGTH AREA

SUM

CA RAIN

TYPE

STORM

FREQ.

MANN.

COEFF. FLOW

WIDTH

FLOW

DESIGN

FLOWSLOPE INT.

VEL.

FLOW

SHEAR

(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)

(ft.) (ft.)

(acres)

(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS

(Sum)

144+74 3.001.0074.00 3.00 0.0040 0.15 0.15 0.90 0.14 4.12 5 0.030 11.18 1.02 0.56 0.29 2.740.07144+58 SeedL

6.39 50 0.040 11.28 0.95 0.86 0.41 3.450.10Seed

1CDSS 1.0.0.3. 2011-10-26-East Bank B ditch calc D2 LT.xml



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :scupper discharge to east bank b pond inlet D-2 RT Pier 7

46933 10/26/2011 Beneath Mainline

PNS

Rainfall Area :

Seed:

A

0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : CUY-90-14.90

Type B: 6.00

(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:

RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME

COEFF.

GRADEBACK

SLOPEWIDTH

AREA DEPTH

FLOW

SIDE

BEGIN END

LENGTH AREA

SUM

CA RAIN

TYPE

STORM

FREQ.

MANN.

COEFF. FLOW

WIDTH

FLOW

DESIGN

FLOWSLOPE INT.

VEL.

FLOW

SHEAR

(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)

(ft.) (ft.)

(acres)

(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS

(Sum)

144+74 3.001.0030.00 3.00 0.0060 0.67 0.67 0.90 0.60 4.26 5 0.030 10.28 1.80 2.57 0.54 4.250.20144+58 SeedR

5.02 10 0.040 10.33 1.52 3.03 0.67 5.000.25Seed

144+58 0.15 0.90 0.74 10.00Concent

144+58 3.001.0052.00 3.00 0.0060 0.00 0.82 0.00 0.74 4.18 5 0.030 10.73 1.89 3.09 0.59 4.540.22144+96 SeedR

4.91 10 0.040 10.87 1.59 3.62 0.72 5.330.27Seed

1CDSS 1.0.0.3. 2011-10-26-East Bank B ditch calc D2.xml



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :scupper discharge to east bank b pond inlet D-2 RT Pier 7

46933 10/26/2011 Beneath Mainline

PNS

Rainfall Area :

Seed:

A

0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : CUY-90-14.90

Type B: 6.00

(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:

RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME

COEFF.

GRADEBACK

SLOPEWIDTH

AREA DEPTH

FLOW

SIDE

BEGIN END

LENGTH AREA

SUM

CA RAIN

TYPE

STORM

FREQ.

MANN.

COEFF. FLOW

WIDTH

FLOW

DESIGN

FLOWSLOPE INT.

VEL.

FLOW

SHEAR

(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)

(ft.) (ft.)

(acres)

(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS

(Sum)

144+74 3.001.0030.00 3.00 0.0060 0.67 0.67 0.90 0.60 4.26 5 0.030 10.28 1.80 2.57 0.54 4.250.20144+58 SeedR

6.69 50 0.040 10.31 1.63 4.04 0.76 5.540.28Seed

144+58 0.15 0.90 0.74 10.00Concent

144+58 3.001.0052.00 3.00 0.0060 0.00 0.82 0.00 0.74 4.18 5 0.030 10.73 1.89 3.09 0.59 4.540.22144+96 SeedR

6.53 50 0.040 10.81 1.71 4.82 0.82 5.910.31Seed

1CDSS 1.0.0.3. 2011-10-26-East Bank B ditch calc D2.xml



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :scupper discharge to east bank b pond inlet D-1 Left Pier 8

46933 10/26/2011 Beneath Mainline

PNS

Rainfall Area :

Seed:

A

0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : CUY-90-14.90

Type B: 6.00

(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:

RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME

COEFF.

GRADEBACK

SLOPEWIDTH

AREA DEPTH

FLOW

SIDE

BEGIN END

LENGTH AREA

SUM

CA RAIN

TYPE

STORM

FREQ.

MANN.

COEFF. FLOW

WIDTH

FLOW

DESIGN

FLOWSLOPE INT.

VEL.

FLOW

SHEAR

(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)

(ft.) (ft.)

(acres)

(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS

(Sum)

148+24 3.001.0075.00 3.00 0.0100 0.05 0.05 0.90 0.05 4.12 5 0.030 11.15 1.04 0.19 0.13 1.770.08148+00 SeedL

4.81 10 0.040 11.36 0.91 0.22 0.16 1.970.10Seed

1CDSS 1.0.0.3. 2011-10-26-East Bank B ditch calc D1 LT.xml



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :scupper discharge to east bank b pond inlet D-1 Left Pier 8

46933 10/26/2011 Beneath Mainline

PNS

Rainfall Area :

Seed:

A

0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : CUY-90-14.90

Type B: 6.00

(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:

RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME

COEFF.

GRADEBACK

SLOPEWIDTH

AREA DEPTH

FLOW

SIDE

BEGIN END

LENGTH AREA

SUM

CA RAIN

TYPE

STORM

FREQ.

MANN.

COEFF. FLOW

WIDTH

FLOW

DESIGN

FLOWSLOPE INT.

VEL.

FLOW

SHEAR

(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)

(ft.) (ft.)

(acres)

(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS

(Sum)

148+24 3.001.0075.00 3.00 0.0100 0.05 0.05 0.90 0.05 4.12 5 0.030 11.15 1.04 0.19 0.13 1.770.08148+00 SeedL

6.40 50 0.040 11.25 0.98 0.29 0.19 2.130.12Seed

1CDSS 1.0.0.3. 2011-10-26-East Bank B ditch calc D1 LT.xml



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :scupper discharge to East Bank Basin A

46933 12/07/2011 Beneath Mainline

PNS

Rainfall Area :

Seed:

A

0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : CUY-90-14.90

Type B: 6.00

(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:

RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME

COEFF.

GRADEBACK

SLOPEWIDTH

AREA DEPTH

FLOW

SIDE

BEGIN END

LENGTH AREA

SUM

CA RAIN

TYPE

STORM

FREQ.

MANN.

COEFF. FLOW

WIDTH

FLOW

DESIGN

FLOWSLOPE INT.

VEL.

FLOW

SHEAR

(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)

(ft.) (ft.)

(acres)

(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS

(Sum)

137+40 3.001.007.00 3.00 0.0295 0.29 0.29 0.90 0.26 4.29 5 0.030 10.04 2.60 1.12 0.25 2.480.45137+33 SeedR

4.29 5 0.040 10.06 2.09 1.12 0.29 2.720.53Jute Mat

4.29 5 0.040 10.06 2.09 1.12 0.29 2.720.53Temp. Mat

5.08 10 0.040 10.05 2.20 1.33 0.31 2.870.57Temp. Mat

137+33 3.001.0011.00 3.00 0.2000 0.00 0.29 0.90 0.26 4.29 5 0.030 10.09 5.14 1.12 0.15 1.901.88133+22 * SeedR

4.28 5 0.040 10.10 4.22 1.12 0.17 2.052.18Jute Mat

4.28 5 0.040 10.10 4.22 1.12 0.17 2.052.18Temp. Mat

4.28 5 0.040 10.10 4.22 1.12 0.17 2.052.18Perm, Type 1

4.28 5 0.040 10.10 4.22 1.12 0.17 2.052.18Perm, Type 2

5.07 10 0.040 10.09 4.39 1.33 0.19 2.152.40Perm, Type 2

1CDSS 1.0.0.3. 2011-12-07-East Bank A ditch calc.xml



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :scupper discharge to East Bank Basin A

46933 12/07/2011 Beneath Mainline

PNS

Rainfall Area :

Seed:

A

0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : CUY-90-14.90

Type B: 6.00

(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:

RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME

COEFF.

GRADEBACK

SLOPEWIDTH

AREA DEPTH

FLOW

SIDE

BEGIN END

LENGTH AREA

SUM

CA RAIN

TYPE

STORM

FREQ.

MANN.

COEFF. FLOW

WIDTH

FLOW

DESIGN

FLOWSLOPE INT.

VEL.

FLOW

SHEAR

(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)

(ft.) (ft.)

(acres)

(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS

(Sum)

137+40 3.001.007.00 3.00 0.0295 0.29 0.29 0.90 0.26 4.29 5 0.030 10.04 2.60 1.12 0.25 2.480.45137+33 SeedR

4.29 5 0.040 10.06 2.09 1.12 0.29 2.720.53Jute Mat

4.29 5 0.040 10.06 2.09 1.12 0.29 2.720.53Temp. Mat

6.78 50 0.040 10.05 2.38 1.77 0.36 3.150.66Temp. Mat

137+33 3.001.0011.00 3.00 0.2000 0.00 0.29 0.90 0.26 4.29 5 0.030 10.09 5.14 1.12 0.15 1.901.88133+22 * SeedR

4.28 5 0.040 10.10 4.22 1.12 0.17 2.052.18Jute Mat

4.28 5 0.040 10.10 4.22 1.12 0.17 2.052.18Temp. Mat

4.28 5 0.040 10.10 4.22 1.12 0.17 2.052.18Perm, Type 1

4.28 5 0.040 10.10 4.22 1.12 0.17 2.052.18Perm, Type 2

6.76 50 0.040 10.09 4.76 1.77 0.22 2.342.78Perm, Type 2

1CDSS 1.0.0.3. 2011-12-07-East Bank A ditch calc.xml



pshedivy
Callout
D1=2Q10=2(3)=6cfs

pshedivy
Callout
D2=2Q10=2(3.63)=7.26

pshedivy
Callout
HW=0.45 FT<1.0 OK

pshedivy
Callout
HW=0.57 FT<1.0 OK



Extended Dry Detention 137+00 to 138+00

Project Summary

East Bank ATitle

PNSHEDIVYEngineer

HNTBCompany

10/20/2011Date

Notes
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Extended Dry Detention 137+00 to 138+00

Subsection:  Master Network Summary

Catchments Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph
Volume
(ac-ft)

Return
Event

(years)

ScenarioLabel

0.32912.0000.0220wq
Proposed Storm Sewer
DA

0.93212.0000.06555 year
Proposed Storm Sewer
DA

1.08912.0000.0771010 year
Proposed Storm Sewer
DA

1.31412.0000.0942525 year
Proposed Storm Sewer
DA

1.50012.0000.1075050 year
Proposed Storm Sewer
DA

Node Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph
Volume
(ac-ft)

Return
Event

(years)

ScenarioLabel

0.00618.2500.0200wqAnalysis Point Pro

0.78712.0500.06155 yearAnalysis Point Pro

0.99112.0500.0731010 yearAnalysis Point Pro

1.21612.0500.0892525 yearAnalysis Point Pro

1.39012.0500.1035050 yearAnalysis Point Pro

Pond Summary

Maximum
Pond Storage

(ac-ft)

Maximum
Water

Surface
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph
Volume
(ac-ft)

Return
Event

(years)

ScenarioLabel

(N/A)(N/A)0.32912.0000.0220wq
Extended
Detention
(IN)

0.016579.220.00618.2500.0200wq
Extended
Detention
(OUT)

(N/A)(N/A)0.93212.0000.06555 year
Extended
Detention
(IN)

0.028579.490.78712.0500.06155 year
Extended
Detention
(OUT)

(N/A)(N/A)1.08912.0000.0771010 year
Extended
Detention
(IN)

Page 2 of 5327 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666
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Bentley PondPack V8i
[08.11.01.51]

Bentley Systems, Inc.  Haestad Methods Solution
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Extended Dry Detention 137+00 to 138+00

Subsection:  Master Network Summary

Pond Summary

Maximum
Pond Storage

(ac-ft)

Maximum
Water

Surface
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph
Volume
(ac-ft)

Return
Event

(years)

ScenarioLabel

0.029579.510.99112.0500.0731010 year
Extended
Detention
(OUT)

(N/A)(N/A)1.31412.0000.0942525 year
Extended
Detention
(IN)

0.030579.541.21612.0500.0892525 year
Extended
Detention
(OUT)

(N/A)(N/A)1.50012.0000.1075050 year
Extended
Detention
(IN)

0.031579.561.39012.0500.1035050 year
Extended
Detention
(OUT)
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Extended Dry Detention 137+00 to 138+00

Storm Event:  Type II 24 hourLabel:  ODOT TR-55

Return Event:  5 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  Type II 24 hour

Type II 24 hourLabel

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years5Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.00.00.00.00.00.000

0.00.00.00.00.00.500

0.00.00.00.00.01.000

0.10.10.10.10.01.500

0.10.10.10.10.12.000

0.10.10.10.10.12.500

0.10.10.10.10.13.000

0.10.10.10.10.13.500

0.20.20.10.10.14.000

0.20.20.20.20.24.500

0.20.20.20.20.25.000

0.20.20.20.20.25.500

0.30.20.20.20.26.000

0.30.30.30.30.36.500

0.30.30.30.30.37.000

0.30.30.30.30.37.500

0.40.40.40.40.48.000

0.40.40.40.40.48.500

0.50.50.40.40.49.000

0.50.50.50.50.59.500

0.60.60.60.50.510.000

0.70.60.60.60.610.500

0.80.80.70.70.711.000

1.71.31.00.90.811.500

2.12.12.02.01.912.000

2.22.22.22.22.112.500

2.32.32.32.32.313.000

2.42.42.42.32.313.500

2.42.42.42.42.414.000

2.52.52.52.52.414.500

2.52.52.52.52.515.000

2.62.62.52.52.515.500

2.62.62.62.62.616.000

2.62.62.62.62.616.500
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Watertown, CT 06795 USA  +1-203-755-1666
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Extended Dry Detention 137+00 to 138+00

Storm Event:  Type II 24 hourLabel:  ODOT TR-55

Return Event:  5 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

2.72.72.62.62.617.000

2.72.72.72.72.717.500

2.72.72.72.72.718.000

2.72.72.72.72.718.500

2.82.82.72.72.719.000

2.82.82.82.82.819.500

2.82.82.82.82.820.000

2.82.82.82.82.820.500

2.82.82.82.82.821.000

2.82.82.82.82.821.500

2.92.92.92.92.922.000

2.92.92.92.92.922.500

2.92.92.92.92.923.000

2.92.92.92.92.923.500

(N/A)(N/A)(N/A)(N/A)2.924.000
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Extended Dry Detention 137+00 to 138+00

Storm Event:  Type II 24 hourLabel:  ODOT TR-55

Return Event:  10 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  Type II 24 hour

Type II 24 hourLabel

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years10Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.00.00.00.00.00.000

0.00.00.00.00.00.500

0.10.00.00.00.01.000

0.10.10.10.10.11.500

0.10.10.10.10.12.000

0.10.10.10.10.12.500

0.10.10.10.10.13.000

0.20.20.10.10.13.500

0.20.20.20.20.24.000

0.20.20.20.20.24.500

0.20.20.20.20.25.000

0.30.30.30.20.25.500

0.30.30.30.30.36.000

0.30.30.30.30.36.500

0.40.40.40.30.37.000

0.40.40.40.40.47.500

0.40.40.40.40.48.000

0.50.50.50.50.48.500

0.50.50.50.50.59.000

0.60.60.60.60.69.500

0.70.70.60.60.610.000

0.80.80.70.70.710.500

0.90.90.90.80.811.000

1.91.51.21.01.011.500

2.52.42.42.32.312.000

2.62.62.62.52.512.500

2.72.72.72.62.613.000

2.82.82.72.72.713.500

2.82.82.82.82.814.000

2.92.92.92.92.814.500

2.92.92.92.92.915.000

3.03.03.03.02.915.500

3.03.03.03.03.016.000

3.13.13.03.03.016.500
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Extended Dry Detention 137+00 to 138+00

Storm Event:  Type II 24 hourLabel:  ODOT TR-55

Return Event:  10 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

3.13.13.13.13.117.000

3.13.13.13.13.117.500

3.23.13.13.13.118.000

3.23.23.23.23.218.500

3.23.23.23.23.219.000

3.23.23.23.23.219.500

3.33.23.23.23.220.000

3.33.33.33.33.320.500

3.33.33.33.33.321.000

3.33.33.33.33.321.500

3.33.33.33.33.322.000

3.43.43.33.33.322.500

3.43.43.43.43.423.000

3.43.43.43.43.423.500

(N/A)(N/A)(N/A)(N/A)3.424.000
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Extended Dry Detention 137+00 to 138+00

Storm Event:  Type II 24 hourLabel:  ODOT TR-55

Return Event:  25 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  Type II 24 hour

Type II 24 hourLabel

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years25Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.00.00.00.00.00.000

0.00.00.00.00.00.500

0.10.10.10.00.01.000

0.10.10.10.10.11.500

0.10.10.10.10.12.000

0.10.10.10.10.12.500

0.20.20.20.10.13.000

0.20.20.20.20.23.500

0.20.20.20.20.24.000

0.30.20.20.20.24.500

0.30.30.30.30.35.000

0.30.30.30.30.35.500

0.40.30.30.30.36.000

0.40.40.40.40.46.500

0.40.40.40.40.47.000

0.50.50.50.50.47.500

0.50.50.50.50.58.000

0.60.60.60.60.58.500

0.70.60.60.60.69.000

0.70.70.70.70.79.500

0.80.80.80.80.710.000

0.90.90.90.90.810.500

1.11.11.01.01.011.000

2.31.81.41.31.211.500

3.02.92.92.82.712.000

3.13.13.13.03.012.500

3.23.23.23.23.213.000

3.33.33.33.33.313.500

3.43.43.43.43.414.000

3.53.53.53.43.414.500

3.53.53.53.53.515.000

3.63.63.63.63.515.500

3.63.63.63.63.616.000

3.73.73.73.73.616.500
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Extended Dry Detention 137+00 to 138+00

Storm Event:  Type II 24 hourLabel:  ODOT TR-55

Return Event:  25 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

3.73.73.73.73.717.000

3.83.83.73.73.717.500

3.83.83.83.83.818.000

3.83.83.83.83.818.500

3.93.93.83.83.819.000

3.93.93.93.93.919.500

3.93.93.93.93.920.000

3.93.93.93.93.920.500

4.04.04.04.03.921.000

4.04.04.04.04.021.500

4.04.04.04.04.022.000

4.04.04.04.04.022.500

4.14.14.14.04.023.000

4.14.14.14.14.123.500

(N/A)(N/A)(N/A)(N/A)4.124.000
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Extended Dry Detention 137+00 to 138+00

Storm Event:  Type II 24 hourLabel:  ODOT TR-55

Return Event:  50 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  Type II 24 hour

Type II 24 hourLabel

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years50Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.00.00.00.00.00.000

0.00.00.00.00.00.500

0.10.10.10.10.01.000

0.10.10.10.10.11.500

0.10.10.10.10.12.000

0.20.10.10.10.12.500

0.20.20.20.20.23.000

0.20.20.20.20.23.500

0.30.20.20.20.24.000

0.30.30.30.30.34.500

0.30.30.30.30.35.000

0.40.40.30.30.35.500

0.40.40.40.40.46.000

0.50.40.40.40.46.500

0.50.50.50.50.57.000

0.50.50.50.50.57.500

0.60.60.60.60.68.000

0.70.70.60.60.68.500

0.70.70.70.70.79.000

0.80.80.80.80.89.500

0.90.90.90.90.810.000

1.11.01.01.01.010.500

1.31.21.21.11.111.000

2.62.01.71.41.311.500

3.43.33.33.23.112.000

3.63.53.53.53.412.500

3.73.73.73.63.613.000

3.83.83.83.73.713.500

3.93.93.93.83.814.000

4.03.93.93.93.914.500

4.04.04.04.04.015.000

4.14.14.14.14.015.500

4.14.14.14.14.116.000

4.24.24.24.24.216.500

Page 10 of 5327 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

10/20/2011

Bentley PondPack V8i
[08.11.01.51]

Bentley Systems, Inc.  Haestad Methods Solution
Center137+00.ppc



Extended Dry Detention 137+00 to 138+00

Storm Event:  Type II 24 hourLabel:  ODOT TR-55

Return Event:  50 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

4.24.24.24.24.217.000

4.34.34.34.34.217.500

4.34.34.34.34.318.000

4.44.44.34.34.318.500

4.44.44.44.44.419.000

4.44.44.44.44.419.500

4.54.54.44.44.420.000

4.54.54.54.54.520.500

4.54.54.54.54.521.000

4.54.54.54.54.521.500

4.64.64.64.64.622.000

4.64.64.64.64.622.500

4.64.64.64.64.623.000

4.74.64.64.64.623.500

(N/A)(N/A)(N/A)(N/A)4.724.000
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Extended Dry Detention 137+00 to 138+00

Storm Event:  WQstormLabel:  ODOT TR-55

Return Event:  0 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  WQstorm

WQstormLabel

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years0Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.00.00.00.00.00.000

0.00.00.00.00.00.500

0.00.00.00.00.01.000

0.00.00.00.00.01.500

0.00.00.00.00.02.000

0.00.00.00.00.02.500

0.00.00.00.00.03.000

0.10.00.00.00.03.500

0.10.10.10.10.14.000

0.10.10.10.10.14.500

0.10.10.10.10.15.000

0.10.10.10.10.15.500

0.10.10.10.10.16.000

0.10.10.10.10.16.500

0.10.10.10.10.17.000

0.10.10.10.10.17.500

0.10.10.10.10.18.000

0.20.20.20.10.18.500

0.20.20.20.20.29.000

0.20.20.20.20.29.500

0.20.20.20.20.210.000

0.30.20.20.20.210.500

0.30.30.30.30.311.000

0.60.50.40.30.311.500

0.80.80.80.80.712.000

0.80.80.80.80.812.500

0.90.90.90.90.813.000

0.90.90.90.90.913.500

0.90.90.90.90.914.000

0.90.90.90.90.914.500

1.00.90.90.90.915.000

1.01.01.01.01.015.500

1.01.01.01.01.016.000

1.01.01.01.01.016.500
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Extended Dry Detention 137+00 to 138+00

Storm Event:  WQstormLabel:  ODOT TR-55

Return Event:  0 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

1.01.01.01.01.017.000

1.01.01.01.01.017.500

1.01.01.01.01.018.000

1.01.01.01.01.018.500

1.01.01.01.01.019.000

1.01.01.01.01.019.500

1.11.11.11.01.020.000

1.11.11.11.11.120.500

1.11.11.11.11.121.000

1.11.11.11.11.121.500

1.11.11.11.11.122.000

1.11.11.11.11.122.500

1.11.11.11.11.123.000

1.11.11.11.11.123.500

(N/A)(N/A)(N/A)(N/A)1.124.000
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Extended Dry Detention 137+00 to 138+00

Subsection:  Unit Hydrograph Equations

Unit Hydrograph Method (Computational Notes)
Definition of Terms

Total area (acres):  At = Ai+ApAt

Impervious area (acres)Ai

Pervious area (acres)Ap

Runoff curve number for impervious areaCNi

Runoff curve number for pervious areaCNp

f loss constant infiltration (depth/time)fLoss

Saturated Hydraulic Conductivity (depth/time)gKs

Volumetric Moisture DeficitMd

Capillary Suction (length)Psi

Horton Infiltration Decay Rate (time^-1)hK

Initial Infiltration Rate (depth/time)fo

Ultimate(capacity)Infiltration Rate (depth/time)fc

Initial Abstraction (length)Ia

Computational increment (duration of unit excess rainfall)
Default dt is smallest value of 0.1333Tc, rtm, and th
(Smallest dt is then adjusted to match up with Tp)

dt

User specified override computational main time increment
(only used if UDdt is => .1333Tc)

UDdt

Point on distribution curve (fraction of P) for time step tD(t)

2 / (1 + (Tr/Tp)):  default K = 0.75: (for Tr/Tp = 1.67)K

Hydrograph shape factor = Unit Conversions * K: = ((1hr/3600sec) *
(1ft/12in) * ((5280ft)**2/sq.mi)) * K
Default Ks = 645.333 * 0.75 = 484

Ks

Lag time from center of excess runoff (dt) to Tp:  Lag = 0.6TcLag

Total precipitation depth, inchesP

Accumulated rainfall at time step tPa(t)

Incremental rainfall at time step tPi(t)

Peak discharge (cfs) for 1in. runoff, for 1hr, for 1 sq.mi. = (Ks * A * Q) /
Tp   (where Q = 1in. runoff, A=sq.mi.)

qp

Unit hydrograph ordinate (cfs) at time step tQu(t)

Final hydrograph ordinate (cfs) at time step tQ(t)

Accumulated runoff (inches) at time step t for impervious areaRai(t)

Accumulated runoff (inches) at time step t for pervious areaRap(t)

Incremental runoff (inches) at time step t for impervious areaRii(t)

Incremental runoff (inches) at time step t for pervious areaRip(t)

Incremental weighted total runoff (inches)R(t)

Time increment for rainfall tableRtm

S for impervious area:  Si = (1000/CNi) - 10Si

S for pervious area:    Sp = (1000/CNp) - 10Sp

Time step (row) numbert

Time of concentrationTc

Time (hrs) of entire unit hydrograph:  Tb = Tp + TrTb

Time (hrs) to peak of a unit hydrograph:  Tp = (dt/2) + LagTp

Time (hrs) of receding limb of unit hydrograph:  Tr = ratio of TpTr
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Extended Dry Detention 137+00 to 138+00

Subsection:  Unit Hydrograph Equations

Unit Hydrograph Method
Computational Notes
Precipitation

Time for time step tColumn (1)

D(t)  = Point on distribution curve for time step tColumn (2)

Pi(t) = Pa(t) - Pa(t-1): Col.(4) - Preceding Col.(4)Column (3)

Pa(t) = D(t) x P:        Col.(2) x PColumn (4)

Pervious Area Runoff (using SCS Runoff CN Method)

Rap(t) = Accumulated pervious runoff for time step t
If (Pa(t) is <= 0.2Sp) then use: Rap(t) = 0.0
If (Pa(t) is >  0.2Sp) then use:

Rap(t) = (Col.(4)-0.2Sp)**2 / (Col.(4)+0.8Sp)

Column (5)

Rip(t) = Incremental pervious runoff for time step t
Rip(t) =         Rap(t)          -         Rap(t-1)
Rip(t) = Col.(5) for current row - Col.(5) for preceding row.

Column (6)

Impervious Area Runoff

Did not specify to use impervious areas.Column (7 & 8)...

Incremental Weighted Runoff

R(t) = (Ap/At) x Rip(t)    +    (Ai/At) x Rii(t)
R(t) = (Ap/At) x Col.(6)   +    (Ai/At) x Col.(8)

Column (9)

SCS Unit Hydrograph Method

Q(t)   is computed with the SCS unit hydrograph method
using R(t) and Qu(t).

Column (10)
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Extended Dry Detention 137+00 to 138+00

Storm Event:  WQstormLabel:  Proposed Storm Sewer DA

Return Event:  0 yearsSubsection:  Unit Hydrograph Summary

WQstormStorm Event

years0Return Event

hours72.000Duration

in1.1Depth

hours0.170
Time of Concentration
(Composite)

acres0.291Area (User Defined)

hours0.023
Computational Time
Increment

hours11.968Time to Peak (Computed)

ft³/s0.333Flow (Peak, Computed)

hours0.050Output Increment

hours12.000
Time to Flow (Peak
Interpolated Output)

ft³/s0.329
Flow (Peak Interpolated
Output)

Drainage Area

98.000SCS CN (Composite)

acres0.291Area (User Defined)

in0.2
Maximum Retention
(Pervious)

in0.0
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in0.9
Cumulative Runoff Depth
(Pervious)

ac-ft0.022Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.022Volume

SCS Unit Hydrograph Parameters

hours0.170
Time of Concentration
(Composite)

hours0.023
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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Extended Dry Detention 137+00 to 138+00

Storm Event:  WQstormLabel:  Proposed Storm Sewer DA

Return Event:  0 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s1.941Unit peak, qp

hours0.113Unit peak time, Tp

hours0.453Unit receding limb, Tr

hours0.567Total unit time, Tb
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Extended Dry Detention 137+00 to 138+00

Storm Event:  WQstormLabel:  Proposed Storm Sewer DA

Return Event:  0 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

WQstormStorm Event

years0Return Event

hours72.000Duration

in1.1Depth

hours0.170
Time of Concentration
(Composite)

acres0.291Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.0010.0010.0010.0010.0014.900

0.0010.0010.0010.0010.0015.150

0.0020.0020.0010.0010.0015.400

0.0020.0020.0020.0020.0025.650

0.0020.0020.0020.0020.0025.900

0.0020.0020.0020.0020.0026.150

0.0020.0020.0020.0020.0026.400

0.0030.0030.0020.0020.0026.650

0.0030.0030.0030.0030.0036.900

0.0030.0030.0030.0030.0037.150

0.0030.0030.0030.0030.0037.400

0.0030.0030.0030.0030.0037.650

0.0040.0040.0040.0040.0047.900

0.0040.0040.0040.0040.0048.150

0.0050.0050.0050.0040.0048.400

0.0050.0050.0050.0050.0058.650

0.0060.0060.0060.0060.0068.900

0.0060.0060.0060.0060.0069.150

0.0070.0070.0070.0070.0069.400

0.0080.0070.0070.0070.0079.650

0.0090.0080.0080.0080.0089.900

0.0100.0100.0100.0090.00910.150

0.0120.0120.0110.0110.01110.400

0.0150.0140.0130.0130.01210.650

0.0180.0170.0160.0160.01510.900

0.0240.0220.0210.0200.01911.150

0.0420.0320.0280.0260.02511.400

0.1980.1500.1120.0820.05711.650

0.2170.2920.3290.3240.26811.900

0.0510.0590.0730.0960.14212.150

0.0300.0330.0360.0410.04512.400

0.0240.0240.0250.0270.02812.650

0.0200.0200.0210.0220.02312.900
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Extended Dry Detention 137+00 to 138+00

Storm Event:  WQstormLabel:  Proposed Storm Sewer DA

Return Event:  0 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.0170.0180.0180.0180.01913.150

0.0150.0150.0160.0160.01713.400

0.0130.0140.0140.0140.01513.650

0.0120.0120.0120.0130.01313.900

0.0110.0110.0110.0110.01214.150

0.0110.0110.0110.0110.01114.400

0.0100.0100.0100.0100.01014.650

0.0090.0100.0100.0100.01014.900

0.0090.0090.0090.0090.00915.150

0.0080.0080.0090.0090.00915.400

0.0080.0080.0080.0080.00815.650

0.0070.0070.0070.0080.00815.900

0.0070.0070.0070.0070.00716.150

0.0070.0070.0070.0070.00716.400

0.0070.0070.0070.0070.00716.650

0.0060.0060.0070.0070.00716.900

0.0060.0060.0060.0060.00617.150

0.0060.0060.0060.0060.00617.400

0.0060.0060.0060.0060.00617.650

0.0060.0060.0060.0060.00617.900

0.0050.0060.0060.0060.00618.150

0.0050.0050.0050.0050.00518.400

0.0050.0050.0050.0050.00518.650

0.0050.0050.0050.0050.00518.900

0.0050.0050.0050.0050.00519.150

0.0040.0050.0050.0050.00519.400

0.0040.0040.0040.0040.00419.650

0.0040.0040.0040.0040.00419.900

0.0040.0040.0040.0040.00420.150

0.0040.0040.0040.0040.00420.400

0.0040.0040.0040.0040.00420.650

0.0040.0040.0040.0040.00420.900

0.0040.0040.0040.0040.00421.150

0.0040.0040.0040.0040.00421.400

0.0040.0040.0040.0040.00421.650

0.0040.0040.0040.0040.00421.900

0.0040.0040.0040.0040.00422.150

0.0040.0040.0040.0040.00422.400

0.0040.0040.0040.0040.00422.650

0.0040.0040.0040.0040.00422.900

0.0040.0040.0040.0040.00423.150

0.0040.0040.0040.0040.00423.400
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Extended Dry Detention 137+00 to 138+00

Storm Event:  WQstormLabel:  Proposed Storm Sewer DA

Return Event:  0 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.0040.0040.0040.0040.00423.650

0.0020.0030.0030.0030.00323.900

(N/A)(N/A)(N/A)0.0010.00124.150
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Extended Dry Detention 137+00 to 138+00

Storm Event:  WQstormLabel:  Extended Detention

Return Event:  0 yearsSubsection:  Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0000.0000.0000.0000.0000.000

0.0000.0000.0000.0000.0000.250

0.0000.0000.0000.0000.0000.500

0.0000.0000.0000.0000.0000.750

0.0000.0000.0000.0000.0001.000

0.0000.0000.0000.0000.0001.250

0.0000.0000.0000.0000.0001.500

0.0000.0000.0000.0000.0001.750

0.0000.0000.0000.0000.0002.000

0.0000.0000.0000.0000.0002.250

0.0000.0000.0000.0000.0002.500

0.0000.0000.0000.0000.0002.750

0.0000.0000.0000.0000.0003.000

0.0000.0000.0000.0000.0003.250

0.0000.0000.0000.0000.0003.500

0.0000.0000.0000.0000.0003.750

0.0000.0000.0000.0000.0004.000

0.0000.0000.0000.0000.0004.250

0.0000.0000.0000.0000.0004.500

0.0000.0000.0000.0000.0004.750

0.0000.0000.0000.0000.0005.000

0.0000.0000.0000.0000.0005.250

0.0000.0000.0000.0000.0005.500

0.0000.0000.0000.0000.0005.750

0.0000.0000.0000.0000.0006.000

0.0000.0000.0000.0000.0006.250

0.0000.0000.0000.0000.0006.500

0.0000.0000.0000.0000.0006.750

0.0000.0000.0000.0000.0007.000

0.0000.0000.0000.0000.0007.250

0.0000.0000.0000.0000.0007.500

0.0010.0010.0010.0010.0007.750

0.0010.0010.0010.0010.0018.000

0.0010.0010.0010.0010.0018.250

0.0010.0010.0010.0010.0018.500

0.0010.0010.0010.0010.0018.750

0.0010.0010.0010.0010.0019.000

0.0010.0010.0010.0010.0019.250

0.0010.0010.0010.0010.0019.500

0.0010.0010.0010.0010.0019.750

0.0010.0010.0010.0010.00110.000
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Extended Dry Detention 137+00 to 138+00

Storm Event:  WQstormLabel:  Extended Detention

Return Event:  0 yearsSubsection:  Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0020.0020.0020.0020.00110.250

0.0020.0020.0020.0020.00210.500

0.0020.0020.0020.0020.00210.750

0.0020.0020.0020.0020.00211.000

0.0030.0030.0030.0030.00311.250

0.0040.0030.0030.0030.00311.500

0.0070.0060.0050.0050.00411.750

0.0120.0120.0110.0100.00812.000

0.0130.0130.0130.0130.01312.250

0.0140.0140.0140.0140.01412.500

0.0140.0140.0140.0140.01412.750

0.0150.0150.0150.0140.01413.000

0.0150.0150.0150.0150.01513.250

0.0150.0150.0150.0150.01513.500

0.0150.0150.0150.0150.01513.750

0.0150.0150.0150.0150.01514.000

0.0150.0150.0150.0150.01514.250

0.0160.0160.0160.0160.01514.500

0.0160.0160.0160.0160.01614.750

0.0160.0160.0160.0160.01615.000

0.0160.0160.0160.0160.01615.250

0.0160.0160.0160.0160.01615.500

0.0160.0160.0160.0160.01615.750

0.0160.0160.0160.0160.01616.000

0.0160.0160.0160.0160.01616.250

0.0160.0160.0160.0160.01616.500

0.0160.0160.0160.0160.01616.750

0.0160.0160.0160.0160.01617.000

0.0160.0160.0160.0160.01617.250

0.0160.0160.0160.0160.01617.500

0.0160.0160.0160.0160.01617.750

0.0160.0160.0160.0160.01618.000

0.0160.0160.0160.0160.01618.250

0.0160.0160.0160.0160.01618.500

0.0160.0160.0160.0160.01618.750

0.0160.0160.0160.0160.01619.000

0.0160.0160.0160.0160.01619.250

0.0160.0160.0160.0160.01619.500

0.0160.0160.0160.0160.01619.750

0.0160.0160.0160.0160.01620.000

0.0160.0160.0160.0160.01620.250
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Extended Dry Detention 137+00 to 138+00

Storm Event:  WQstormLabel:  Extended Detention

Return Event:  0 yearsSubsection:  Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0160.0160.0160.0160.01620.500

0.0160.0160.0160.0160.01620.750

0.0160.0160.0160.0160.01621.000

0.0160.0160.0160.0160.01621.250

0.0160.0160.0160.0160.01621.500

0.0160.0160.0160.0160.01621.750

0.0160.0160.0160.0160.01622.000

0.0160.0160.0160.0160.01622.250

0.0160.0160.0160.0160.01622.500

0.0160.0160.0160.0160.01622.750

0.0160.0160.0160.0160.01623.000

0.0160.0160.0160.0160.01623.250

0.0150.0150.0150.0160.01623.500

0.0150.0150.0150.0150.01523.750

0.0150.0150.0150.0150.01524.000

0.0150.0150.0150.0150.01524.250

0.0150.0150.0150.0150.01524.500

0.0150.0150.0150.0150.01524.750

0.0150.0150.0150.0150.01525.000

0.0150.0150.0150.0150.01525.250

0.0150.0150.0150.0150.01525.500

0.0150.0150.0150.0150.01525.750

0.0150.0150.0150.0150.01526.000

0.0140.0140.0140.0140.01426.250

0.0140.0140.0140.0140.01426.500

0.0140.0140.0140.0140.01426.750

0.0140.0140.0140.0140.01427.000

0.0140.0140.0140.0140.01427.250

0.0140.0140.0140.0140.01427.500

0.0140.0140.0140.0140.01427.750

0.0140.0140.0140.0140.01428.000

0.0140.0140.0140.0140.01428.250

0.0130.0130.0130.0130.01428.500

0.0130.0130.0130.0130.01328.750

0.0130.0130.0130.0130.01329.000

0.0130.0130.0130.0130.01329.250

0.0130.0130.0130.0130.01329.500

0.0130.0130.0130.0130.01329.750

0.0130.0130.0130.0130.01330.000

0.0130.0130.0130.0130.01330.250

0.0130.0130.0130.0130.01330.500
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Extended Dry Detention 137+00 to 138+00

Storm Event:  WQstormLabel:  Extended Detention

Return Event:  0 yearsSubsection:  Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0130.0130.0130.0130.01330.750

0.0120.0120.0120.0120.01231.000

0.0120.0120.0120.0120.01231.250

0.0120.0120.0120.0120.01231.500

0.0120.0120.0120.0120.01231.750

0.0120.0120.0120.0120.01232.000

0.0120.0120.0120.0120.01232.250

0.0120.0120.0120.0120.01232.500

0.0120.0120.0120.0120.01232.750

0.0120.0120.0120.0120.01233.000

0.0120.0120.0120.0120.01233.250

0.0110.0110.0110.0120.01233.500

0.0110.0110.0110.0110.01133.750

0.0110.0110.0110.0110.01134.000

0.0110.0110.0110.0110.01134.250

0.0110.0110.0110.0110.01134.500

0.0110.0110.0110.0110.01134.750

0.0110.0110.0110.0110.01135.000

0.0100.0100.0110.0110.01135.250

0.0100.0100.0100.0100.01035.500

0.0100.0100.0100.0100.01035.750

0.0100.0100.0100.0100.01036.000

0.0100.0100.0100.0100.01036.250

0.0100.0100.0100.0100.01036.500

0.0100.0100.0100.0100.01036.750

0.0100.0100.0100.0100.01037.000

0.0100.0100.0100.0100.01037.250

0.0090.0090.0090.0090.01037.500

0.0090.0090.0090.0090.00937.750

0.0090.0090.0090.0090.00938.000

0.0090.0090.0090.0090.00938.250

0.0090.0090.0090.0090.00938.500

0.0090.0090.0090.0090.00938.750

0.0090.0090.0090.0090.00939.000

0.0090.0090.0090.0090.00939.250

0.0090.0090.0090.0090.00939.500

0.0090.0090.0090.0090.00939.750

0.0080.0080.0080.0080.00940.000

0.0080.0080.0080.0080.00840.250

0.0080.0080.0080.0080.00840.500

0.0080.0080.0080.0080.00840.750
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Extended Dry Detention 137+00 to 138+00

Storm Event:  WQstormLabel:  Extended Detention

Return Event:  0 yearsSubsection:  Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0080.0080.0080.0080.00841.000

0.0080.0080.0080.0080.00841.250

0.0080.0080.0080.0080.00841.500

0.0080.0080.0080.0080.00841.750

0.0080.0080.0080.0080.00842.000

0.0080.0080.0080.0080.00842.250

0.0080.0080.0080.0080.00842.500

0.0080.0080.0080.0080.00842.750

0.0070.0070.0070.0080.00843.000

0.0070.0070.0070.0070.00743.250

0.0070.0070.0070.0070.00743.500

0.0070.0070.0070.0070.00743.750

0.0070.0070.0070.0070.00744.000

0.0070.0070.0070.0070.00744.250

0.0070.0070.0070.0070.00744.500

0.0070.0070.0070.0070.00744.750

0.0070.0070.0070.0070.00745.000

0.0070.0070.0070.0070.00745.250

0.0070.0070.0070.0070.00745.500

0.0070.0070.0070.0070.00745.750

0.0070.0070.0070.0070.00746.000

0.0060.0060.0070.0070.00746.250

0.0060.0060.0060.0060.00646.500

0.0060.0060.0060.0060.00646.750

0.0060.0060.0060.0060.00647.000

0.0060.0060.0060.0060.00647.250

0.0060.0060.0060.0060.00647.500

0.0060.0060.0060.0060.00647.750

0.0060.0060.0060.0060.00648.000

0.0060.0060.0060.0060.00648.250

0.0060.0060.0060.0060.00648.500

0.0060.0060.0060.0060.00648.750

0.0060.0060.0060.0060.00649.000

0.0060.0060.0060.0060.00649.250

0.0060.0060.0060.0060.00649.500

0.0060.0060.0060.0060.00649.750

0.0050.0050.0060.0060.00650.000

0.0050.0050.0050.0050.00550.250

0.0050.0050.0050.0050.00550.500

0.0050.0050.0050.0050.00550.750

0.0050.0050.0050.0050.00551.000

Page 25 of 5327 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

10/20/2011

Bentley PondPack V8i
[08.11.01.51]

Bentley Systems, Inc.  Haestad Methods Solution
Center137+00.ppc



Extended Dry Detention 137+00 to 138+00

Storm Event:  WQstormLabel:  Extended Detention

Return Event:  0 yearsSubsection:  Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0050.0050.0050.0050.00551.250

0.0050.0050.0050.0050.00551.500

0.0050.0050.0050.0050.00551.750

0.0050.0050.0050.0050.00552.000

0.0050.0050.0050.0050.00552.250

0.0050.0050.0050.0050.00552.500

0.0050.0050.0050.0050.00552.750

0.0050.0050.0050.0050.00553.000

0.0050.0050.0050.0050.00553.250

0.0050.0050.0050.0050.00553.500

0.0040.0050.0050.0050.00553.750

0.0040.0040.0040.0040.00454.000

0.0040.0040.0040.0040.00454.250

0.0040.0040.0040.0040.00454.500

0.0040.0040.0040.0040.00454.750

0.0040.0040.0040.0040.00455.000

0.0040.0040.0040.0040.00455.250

0.0040.0040.0040.0040.00455.500

0.0040.0040.0040.0040.00455.750

0.0040.0040.0040.0040.00456.000

0.0040.0040.0040.0040.00456.250

0.0040.0040.0040.0040.00456.500

0.0040.0040.0040.0040.00456.750

0.0040.0040.0040.0040.00457.000

0.0040.0040.0040.0040.00457.250

0.0040.0040.0040.0040.00457.500

0.0030.0040.0040.0040.00457.750

0.0030.0030.0030.0030.00358.000

0.0030.0030.0030.0030.00358.250

0.0030.0030.0030.0030.00358.500

0.0030.0030.0030.0030.00358.750

0.0030.0030.0030.0030.00359.000

0.0030.0030.0030.0030.00359.250

0.0030.0030.0030.0030.00359.500

0.0030.0030.0030.0030.00359.750

0.0030.0030.0030.0030.00360.000

0.0030.0030.0030.0030.00360.250

0.0030.0030.0030.0030.00360.500

0.0030.0030.0030.0030.00360.750

0.0030.0030.0030.0030.00361.000

0.0030.0030.0030.0030.00361.250
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Extended Dry Detention 137+00 to 138+00

Storm Event:  WQstormLabel:  Extended Detention

Return Event:  0 yearsSubsection:  Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0030.0030.0030.0030.00361.500

0.0030.0030.0030.0030.00361.750

0.0030.0030.0030.0030.00362.000

0.0030.0030.0030.0030.00362.250

0.0030.0030.0030.0030.00362.500

0.0030.0030.0030.0030.00362.750

0.0030.0030.0030.0030.00363.000

0.0030.0030.0030.0030.00363.250

0.0020.0020.0020.0020.00263.500

0.0020.0020.0020.0020.00263.750

0.0020.0020.0020.0020.00264.000

0.0020.0020.0020.0020.00264.250

0.0020.0020.0020.0020.00264.500

0.0020.0020.0020.0020.00264.750

0.0020.0020.0020.0020.00265.000

0.0020.0020.0020.0020.00265.250

0.0020.0020.0020.0020.00265.500

0.0020.0020.0020.0020.00265.750

0.0020.0020.0020.0020.00266.000

0.0020.0020.0020.0020.00266.250

0.0020.0020.0020.0020.00266.500

0.0020.0020.0020.0020.00266.750

0.0020.0020.0020.0020.00267.000

0.0020.0020.0020.0020.00267.250

0.0020.0020.0020.0020.00267.500

0.0020.0020.0020.0020.00267.750

0.0020.0020.0020.0020.00268.000

0.0020.0020.0020.0020.00268.250

0.0020.0020.0020.0020.00268.500

0.0020.0020.0020.0020.00268.750

0.0020.0020.0020.0020.00269.000

0.0020.0020.0020.0020.00269.250

0.0020.0020.0020.0020.00269.500

0.0020.0020.0020.0020.00269.750

0.0020.0020.0020.0020.00270.000

0.0020.0020.0020.0020.00270.250

0.0020.0020.0020.0020.00270.500

0.0020.0020.0020.0020.00270.750

0.0020.0020.0020.0020.00271.000

0.0020.0020.0020.0020.00271.250

0.0020.0020.0020.0020.00271.500
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Extended Dry Detention 137+00 to 138+00

Storm Event:  WQstormLabel:  Extended Detention

Return Event:  0 yearsSubsection:  Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0010.0010.0010.0010.00271.750

(N/A)(N/A)(N/A)(N/A)0.00172.000
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Extended Dry Detention 137+00 to 138+00

Storm Event:  Type II 24 hourLabel:  Extended Detention

Return Event:  0 yearsSubsection:  Elevation-Area Volume Curve

Volume (Total)
(ac-ft)

Volume
(ac-ft)

A1+A2+sqr(A1*A
2)

(acres)

Area
(acres)

Planimeter
(ft²)

Elevation
(ft)

0.0000.0000.0000.0180.0578.60

0.0040.0040.0570.0200.0578.80

0.0080.0050.0680.0250.0579.00

0.0110.0030.0930.0370.0579.10

0.0150.0040.1160.0400.0579.20

0.0430.0270.1360.0510.0579.80

0.0650.0220.1660.0600.0580.20

0.0770.0120.1860.0640.0580.40
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Extended Dry Detention 137+00 to 138+00

Storm Event:  Type II 24 hourLabel:  Extended Detention

Return Event:  0 yearsSubsection:  Volume Equations

Pond Volume Equations
* Incremental volume computed by the Conic Method for Reservoir Volumes.

Volume = (1/3) * (EL2 - El1) * (Area1 + Area2 + sqr(Area1 * Area2))

Lower and upper elevations of the incrementwhere: EL1, EL2

Areas computed for EL1, EL2, respectivelyArea1, Area2

Incremental volume between EL1 and EL2Volume
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Extended Dry Detention 137+00 to 138+00

Storm Event:  Type II 24 hourLabel:  Composite Outlet Structure - 1

Return Event:  0 yearsSubsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft578.60Minimum (Headwater)

ft0.25Increment (Headwater)

ft580.40Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

580.40579.40Culvert - 1ForwardRiser - 1Inlet Box

580.40578.60Culvert - 1ForwardOrifice - 1Orifice-Circular

580.40576.14TWForwardCulvert - 1Culvert-Circular

(N/A)(N/A)TailwaterTailwater Settings
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Extended Dry Detention 137+00 to 138+00

Storm Event:  Type II 24 hourLabel:  Composite Outlet Structure - 1

Return Event:  0 yearsSubsection:  Outlet Input Data

Structure ID:  Orifice - 1
Structure Type:  Orifice-Circular

1Number of Openings

ft578.60Elevation

in0.50Orifice Diameter

0.660Orifice Coefficient

Structure ID:  Riser - 1
Structure Type:  Inlet Box

1Number of Openings

ft579.40Elevation

ft²2.6Orifice Area

0.660Orifice Coefficient

ft6.50Weir Length

(ft^0.5)/s3.00Weir Coefficient

1.000K Reverse

0.000Manning's n

0.000Kev, Charged Riser

FalseWeir Submergence

FalseOrifice H to crest

Structure ID:  Culvert - 1
Structure Type:  Culvert-Circular

1Number of Barrels

in15.00Diameter

ft11.00Length

ft11.01Length (Computed Barrel)

ft/ft0.050Slope (Computed)

Outlet Control Data

0.013Manning's n

0.200Ke

0.023Kb

0.000Kr

ft0.00Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0045K

2.0000M

0.0317C

0.6900Y
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Extended Dry Detention 137+00 to 138+00

Storm Event:  Type II 24 hourLabel:  Composite Outlet Structure - 1

Return Event:  0 yearsSubsection:  Outlet Input Data

Inlet Control Data

1.070T1 ratio (HW/D)

1.172T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 0 equation below T1
elevation.
Use submerged inlet control 0 equation above T2
elevation

In transition zone between unsubmerged and submerged
inlet control,
interpolate between flows at T1 & T2...

ft577.48T1 Elevation ft³/s4.802T1 Flow

ft577.61T2 Elevation ft³/s5.488T2 Flow
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Extended Dry Detention 137+00 to 138+00

Storm Event:  Type II 24 hourLabel:  Composite Outlet Structure - 1

Return Event:  0 yearsSubsection:  Outlet Input Data

Structure ID:  TW
Structure Type:  TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.01
Tailwater Tolerance
(Minimum)

ft0.50
Tailwater Tolerance
(Maximum)

ft0.01
Headwater Tolerance
(Minimum)

ft0.50
Headwater Tolerance
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)

Page 34 of 5327 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

10/20/2011

Bentley PondPack V8i
[08.11.01.51]

Bentley Systems, Inc.  Haestad Methods Solution
Center137+00.ppc



Extended Dry Detention 137+00 to 138+00

Storm Event:  Type II 24 hourLabel:  Composite Outlet Structure - 1

Return Event:  0 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Orifice - 1  (Orifice-Circular)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Culvert - 1  (Culvert-Circular)

Tailwater
Error
(ft)

Downstream
Channel
Tailwater

(ft)

Convergence
Error
(ft³/s)

Downstream
Hydraulic

Grade Line
Error
(ft)

Next
Downstream

Hydraulic
Grade Line

(ft)

Converge
Downstream

Hydraulic
Grade Line

(ft)

(into)
Headwater
Hydraulic

Grade Line
(ft)

Device
Flow

(ft³/s)

Water
Surface

Elevation
(ft)

0.00(N/A)0.0000.000.000.000.000.000578.60

0.00(N/A)0.0000.00576.14Free Outfall578.850.003578.85

0.00(N/A)0.0000.00576.14Free Outfall579.100.005579.10

0.00(N/A)0.0000.00576.14Free Outfall579.350.006579.35

0.00(N/A)0.0000.00576.14Free Outfall579.400.006579.40

0.00(N/A)0.0000.00576.90Free Outfall579.600.007579.60

0.00(N/A)0.0000.00577.73Free Outfall579.850.008579.85

0.00(N/A)0.0000.00579.68579.68580.100.005580.10

0.00(N/A)0.0000.00580.35580.35580.350.000580.35

0.00(N/A)0.0000.00580.40580.40580.400.000580.40

Message

WS below an invert; no flow.

H =.23

H =.48

H =.73

H =.78

H =.98

H =1.23

H =.42

H =.00

H =.00
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Extended Dry Detention 137+00 to 138+00

Storm Event:  Type II 24 hourLabel:  Composite Outlet Structure - 1

Return Event:  0 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Riser - 1  (Inlet Box)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Culvert - 1  (Culvert-Circular)

Tailwater
Error
(ft)

Downstream
Channel
Tailwater

(ft)

Convergence
Error
(ft³/s)

Downstream
Hydraulic

Grade Line
Error
(ft)

Next
Downstream

Hydraulic
Grade Line

(ft)

Converge
Downstream

Hydraulic
Grade Line

(ft)

(into)
Headwater
Hydraulic

Grade Line
(ft)

Device
Flow

(ft³/s)

Water
Surface

Elevation
(ft)

0.00(N/A)0.0000.000.000.000.000.000578.60

0.00(N/A)0.0000.00576.140.000.000.000578.85

0.00(N/A)0.0000.00576.140.000.000.000579.10

0.00(N/A)0.0000.00576.140.000.000.000579.35

0.00(N/A)0.0000.00576.140.000.000.000579.40

0.00(N/A)0.0000.00576.90Free Outfall579.601.744579.60

0.00(N/A)0.0000.00577.73Free Outfall579.855.886579.85

0.00(N/A)0.0000.00579.68579.68580.1011.340580.10

0.00(N/A)0.0000.00580.35580.35580.3513.210580.35

0.00(N/A)0.0000.00580.40580.40580.4013.553580.40

Message

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

Weir: H =0.2ft

Weir: H =0.45ft

FULLY CHARGED RISER: Orifice
Equation Control to Crest; H=.70

FULLY CHARGED RISER: Orifice
Equation Control to Crest; H=.95

FULLY CHARGED RISER: Orifice
Equation Control to Crest; H=1.00
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Extended Dry Detention 137+00 to 138+00

Storm Event:  Type II 24 hourLabel:  Composite Outlet Structure - 1

Return Event:  0 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Culvert - 1  (Culvert-Circular)
---------------------------------------
Mannings open channel maximum capacity:  15.537 ft³/s
Upstream   ID  = Riser - 1, Orifice - 1
Downstream ID  = Tailwater (Pond Outfall)

Tailwater
Error
(ft)

Downstream
Channel
Tailwater

(ft)

Convergence
Error
(ft³/s)

Downstream
Hydraulic

Grade Line
Error
(ft)

Next
Downstream

Hydraulic
Grade Line

(ft)

Converge
Downstream

Hydraulic
Grade Line

(ft)

(into)
Headwater
Hydraulic

Grade Line
(ft)

Device
Flow

(ft³/s)

Water
Surface

Elevation
(ft)

0.00(N/A)0.0000.00Free Outfall0.000.000.000578.60

0.00(N/A)0.0000.00Free OutfallFree Outfall576.140.000578.85

0.00(N/A)0.0000.00Free OutfallFree Outfall576.140.000579.10

0.00(N/A)0.0000.00Free OutfallFree Outfall576.140.000579.35

0.00(N/A)0.0000.00Free OutfallFree Outfall576.140.000579.40

0.00(N/A)0.0010.00Free OutfallFree Outfall576.901.752579.60

0.00(N/A)0.0040.00Free OutfallFree Outfall577.735.891579.85

0.00(N/A)0.0020.00Free OutfallFree Outfall579.6811.343580.10

0.00(N/A)0.5410.00Free OutfallFree Outfall580.3512.669580.35

0.00(N/A)0.7920.00Free OutfallFree Outfall580.4012.761580.40

Message

WS below an invert; no flow.

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

CRIT.DEPTH CONTROL  Vh= .199ft
Dcr= .526ft   CRIT.DEPTH Hev= .00ft

CRIT.DEPTH CONTROL  Vh= .504ft
Dcr= .982ft   CRIT.DEPTH Hev= .00ft

INLET CONTROL...  Submerged:  HW
=3.54

INLET CONTROL...  Submerged:  HW
=4.21

INLET CONTROL...  Submerged:  HW
=4.26
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Extended Dry Detention 137+00 to 138+00

Storm Event:  Type II 24 hourLabel:  Composite Outlet Structure - 1

Return Event:  0 yearsSubsection:  Composite Rating Curve

Composite Outflow Summary

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface
Elevation

(ft)

0.00(N/A)0.000578.60

0.00(N/A)0.003578.85

0.00(N/A)0.005579.10

0.00(N/A)0.006579.35

0.00(N/A)0.006579.40

0.00(N/A)1.752579.60

0.00(N/A)5.891579.85

0.00(N/A)11.343580.10

0.00(N/A)12.669580.35

0.00(N/A)12.761580.40

Contributing Structures

  (no Q: Riser - 1,Orifice - 1,Culvert - 1)

 Orifice - 1,Culvert - 1  (no Q: Riser - 1)

 Orifice - 1,Culvert - 1  (no Q: Riser - 1)

 Orifice - 1,Culvert - 1  (no Q: Riser - 1)

 Orifice - 1,Culvert - 1  (no Q: Riser - 1)

 Riser - 1,Orifice - 1,Culvert - 1

 Riser - 1,Orifice - 1,Culvert - 1

 Riser - 1,Orifice - 1,Culvert - 1

 Riser - 1,Orifice - 1,Culvert - 1

 Riser - 1,Orifice - 1,Culvert - 1
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Extended Dry Detention 137+00 to 138+00

Storm Event:  WQstormLabel:  Extended Detention (OUT)

Return Event:  0 yearsSubsection:  Pond Routed Hydrograph (total out)

ft³/s0.006Peak Discharge

hours18.250Time to Peak

ac-ft0.020Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.0010.0010.0010.0010.00110.050

0.0010.0010.0010.0010.00110.300

0.0010.0010.0010.0010.00110.550

0.0020.0020.0020.0010.00110.800

0.0020.0020.0020.0020.00211.050

0.0020.0020.0020.0020.00211.300

0.0030.0030.0020.0020.00211.550

0.0040.0040.0040.0040.00311.800

0.0050.0050.0050.0050.00512.050

0.0050.0050.0050.0050.00512.300

0.0050.0050.0050.0050.00512.550

0.0050.0050.0050.0050.00512.800

0.0050.0050.0050.0050.00513.050

0.0050.0050.0050.0050.00513.300

0.0050.0050.0050.0050.00513.550

0.0050.0050.0050.0050.00513.800

0.0050.0050.0050.0050.00514.050

0.0050.0050.0050.0050.00514.300

0.0050.0050.0050.0050.00514.550

0.0060.0060.0060.0050.00514.800

0.0060.0060.0060.0060.00615.050

0.0060.0060.0060.0060.00615.300

0.0060.0060.0060.0060.00615.550

0.0060.0060.0060.0060.00615.800

0.0060.0060.0060.0060.00616.050

0.0060.0060.0060.0060.00616.300

0.0060.0060.0060.0060.00616.550

0.0060.0060.0060.0060.00616.800

0.0060.0060.0060.0060.00617.050

0.0060.0060.0060.0060.00617.300

0.0060.0060.0060.0060.00617.550

0.0060.0060.0060.0060.00617.800

0.0060.0060.0060.0060.00618.050

0.0060.0060.0060.0060.00618.300

0.0060.0060.0060.0060.00618.550

0.0060.0060.0060.0060.00618.800

0.0060.0060.0060.0060.00619.050
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Extended Dry Detention 137+00 to 138+00

Storm Event:  WQstormLabel:  Extended Detention (OUT)

Return Event:  0 yearsSubsection:  Pond Routed Hydrograph (total out)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.0060.0060.0060.0060.00619.300

0.0060.0060.0060.0060.00619.550

0.0060.0060.0060.0060.00619.800

0.0060.0060.0060.0060.00620.050

0.0060.0060.0060.0060.00620.300

0.0060.0060.0060.0060.00620.550

0.0060.0060.0060.0060.00620.800

0.0060.0060.0060.0060.00621.050

0.0060.0060.0060.0060.00621.300

0.0060.0060.0060.0060.00621.550

0.0060.0060.0060.0060.00621.800

0.0060.0060.0060.0060.00622.050

0.0060.0060.0060.0060.00622.300

0.0050.0060.0060.0060.00622.550

0.0050.0050.0050.0050.00522.800

0.0050.0050.0050.0050.00523.050

0.0050.0050.0050.0050.00523.300

0.0050.0050.0050.0050.00523.550

0.0050.0050.0050.0050.00523.800

0.0050.0050.0050.0050.00524.050

0.0050.0050.0050.0050.00524.300

0.0050.0050.0050.0050.00524.550

0.0050.0050.0050.0050.00524.800

0.0050.0050.0050.0050.00525.050

0.0050.0050.0050.0050.00525.300

0.0050.0050.0050.0050.00525.550

0.0050.0050.0050.0050.00525.800

0.0050.0050.0050.0050.00526.050

0.0050.0050.0050.0050.00526.300

0.0050.0050.0050.0050.00526.550

0.0050.0050.0050.0050.00526.800

0.0050.0050.0050.0050.00527.050

0.0050.0050.0050.0050.00527.300

0.0050.0050.0050.0050.00527.550

0.0050.0050.0050.0050.00527.800

0.0050.0050.0050.0050.00528.050

0.0050.0050.0050.0050.00528.300

0.0050.0050.0050.0050.00528.550

0.0050.0050.0050.0050.00528.800

0.0050.0050.0050.0050.00529.050

0.0050.0050.0050.0050.00529.300

0.0050.0050.0050.0050.00529.550
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Extended Dry Detention 137+00 to 138+00

Storm Event:  WQstormLabel:  Extended Detention (OUT)

Return Event:  0 yearsSubsection:  Pond Routed Hydrograph (total out)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.0050.0050.0050.0050.00529.800

0.0050.0050.0050.0050.00530.050

0.0050.0050.0050.0050.00530.300

0.0050.0050.0050.0050.00530.550

0.0050.0050.0050.0050.00530.800

0.0050.0050.0050.0050.00531.050

0.0050.0050.0050.0050.00531.300

0.0050.0050.0050.0050.00531.550

0.0050.0050.0050.0050.00531.800

0.0050.0050.0050.0050.00532.050

0.0050.0050.0050.0050.00532.300

0.0050.0050.0050.0050.00532.550

0.0050.0050.0050.0050.00532.800

0.0050.0050.0050.0050.00533.050

0.0050.0050.0050.0050.00533.300

0.0050.0050.0050.0050.00533.550

0.0050.0050.0050.0050.00533.800

0.0050.0050.0050.0050.00534.050

0.0050.0050.0050.0050.00534.300

0.0050.0050.0050.0050.00534.550

0.0050.0050.0050.0050.00534.800

0.0050.0050.0050.0050.00535.050

0.0050.0050.0050.0050.00535.300

0.0050.0050.0050.0050.00535.550

0.0050.0050.0050.0050.00535.800

0.0050.0050.0050.0050.00536.050

0.0050.0050.0050.0050.00536.300

0.0050.0050.0050.0050.00536.550

0.0050.0050.0050.0050.00536.800

0.0050.0050.0050.0050.00537.050

0.0050.0050.0050.0050.00537.300

0.0050.0050.0050.0050.00537.550

0.0050.0050.0050.0050.00537.800

0.0050.0050.0050.0050.00538.050

0.0050.0050.0050.0050.00538.300

0.0050.0050.0050.0050.00538.550

0.0050.0050.0050.0050.00538.800

0.0040.0040.0040.0040.00539.050

0.0040.0040.0040.0040.00439.300

0.0040.0040.0040.0040.00439.550

0.0040.0040.0040.0040.00439.800

0.0040.0040.0040.0040.00440.050
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Extended Dry Detention 137+00 to 138+00

Storm Event:  WQstormLabel:  Extended Detention (OUT)

Return Event:  0 yearsSubsection:  Pond Routed Hydrograph (total out)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.0040.0040.0040.0040.00440.300

0.0040.0040.0040.0040.00440.550

0.0040.0040.0040.0040.00440.800

0.0040.0040.0040.0040.00441.050

0.0040.0040.0040.0040.00441.300

0.0040.0040.0040.0040.00441.550

0.0040.0040.0040.0040.00441.800

0.0040.0040.0040.0040.00442.050

0.0040.0040.0040.0040.00442.300

0.0040.0040.0040.0040.00442.550

0.0040.0040.0040.0040.00442.800

0.0040.0040.0040.0040.00443.050

0.0040.0040.0040.0040.00443.300

0.0040.0040.0040.0040.00443.550

0.0040.0040.0040.0040.00443.800

0.0040.0040.0040.0040.00444.050

0.0040.0040.0040.0040.00444.300

0.0040.0040.0040.0040.00444.550

0.0040.0040.0040.0040.00444.800

0.0040.0040.0040.0040.00445.050

0.0040.0040.0040.0040.00445.300

0.0040.0040.0040.0040.00445.550

0.0040.0040.0040.0040.00445.800

0.0040.0040.0040.0040.00446.050

0.0040.0040.0040.0040.00446.300

0.0040.0040.0040.0040.00446.550

0.0040.0040.0040.0040.00446.800

0.0040.0040.0040.0040.00447.050

0.0040.0040.0040.0040.00447.300

0.0040.0040.0040.0040.00447.550

0.0040.0040.0040.0040.00447.800

0.0040.0040.0040.0040.00448.050

0.0040.0040.0040.0040.00448.300

0.0040.0040.0040.0040.00448.550

0.0040.0040.0040.0040.00448.800

0.0040.0040.0040.0040.00449.050

0.0040.0040.0040.0040.00449.300

0.0040.0040.0040.0040.00449.550

0.0040.0040.0040.0040.00449.800

0.0040.0040.0040.0040.00450.050

0.0040.0040.0040.0040.00450.300

0.0040.0040.0040.0040.00450.550
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Extended Dry Detention 137+00 to 138+00

Storm Event:  WQstormLabel:  Extended Detention (OUT)

Return Event:  0 yearsSubsection:  Pond Routed Hydrograph (total out)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.0040.0040.0040.0040.00450.800

0.0040.0040.0040.0040.00451.050

0.0040.0040.0040.0040.00451.300

0.0040.0040.0040.0040.00451.550

0.0040.0040.0040.0040.00451.800

0.0030.0030.0030.0030.00452.050

0.0030.0030.0030.0030.00352.300

0.0030.0030.0030.0030.00352.550

0.0030.0030.0030.0030.00352.800

0.0030.0030.0030.0030.00353.050

0.0030.0030.0030.0030.00353.300

0.0030.0030.0030.0030.00353.550

0.0030.0030.0030.0030.00353.800

0.0030.0030.0030.0030.00354.050

0.0030.0030.0030.0030.00354.300

0.0030.0030.0030.0030.00354.550

0.0030.0030.0030.0030.00354.800

0.0030.0030.0030.0030.00355.050

0.0030.0030.0030.0030.00355.300

0.0030.0030.0030.0030.00355.550

0.0030.0030.0030.0030.00355.800

0.0030.0030.0030.0030.00356.050

0.0030.0030.0030.0030.00356.300

0.0030.0030.0030.0030.00356.550

0.0030.0030.0030.0030.00356.800

0.0030.0030.0030.0030.00357.050

0.0030.0030.0030.0030.00357.300

0.0030.0030.0030.0030.00357.550

0.0030.0030.0030.0030.00357.800

0.0020.0030.0030.0030.00358.050

0.0020.0020.0020.0020.00258.300

0.0020.0020.0020.0020.00258.550

0.0020.0020.0020.0020.00258.800

0.0020.0020.0020.0020.00259.050

0.0020.0020.0020.0020.00259.300

0.0020.0020.0020.0020.00259.550

0.0020.0020.0020.0020.00259.800

0.0020.0020.0020.0020.00260.050

0.0020.0020.0020.0020.00260.300

0.0020.0020.0020.0020.00260.550

0.0020.0020.0020.0020.00260.800

0.0020.0020.0020.0020.00261.050
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Extended Dry Detention 137+00 to 138+00

Storm Event:  WQstormLabel:  Extended Detention (OUT)

Return Event:  0 yearsSubsection:  Pond Routed Hydrograph (total out)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.0020.0020.0020.0020.00261.300

0.0020.0020.0020.0020.00261.550

0.0020.0020.0020.0020.00261.800

0.0020.0020.0020.0020.00262.050

0.0020.0020.0020.0020.00262.300

0.0020.0020.0020.0020.00262.550

0.0020.0020.0020.0020.00262.800

0.0020.0020.0020.0020.00263.050

0.0020.0020.0020.0020.00263.300

0.0020.0020.0020.0020.00263.550

0.0020.0020.0020.0020.00263.800

0.0020.0020.0020.0020.00264.050

0.0020.0020.0020.0020.00264.300

0.0020.0020.0020.0020.00264.550

0.0020.0020.0020.0020.00264.800

0.0020.0020.0020.0020.00265.050

0.0020.0020.0020.0020.00265.300

0.0020.0020.0020.0020.00265.550

0.0020.0020.0020.0020.00265.800

0.0020.0020.0020.0020.00266.050

0.0020.0020.0020.0020.00266.300

0.0020.0020.0020.0020.00266.550

0.0010.0020.0020.0020.00266.800

0.0010.0010.0010.0010.00167.050

0.0010.0010.0010.0010.00167.300

0.0010.0010.0010.0010.00167.550

0.0010.0010.0010.0010.00167.800

0.0010.0010.0010.0010.00168.050

0.0010.0010.0010.0010.00168.300

0.0010.0010.0010.0010.00168.550

0.0010.0010.0010.0010.00168.800

0.0010.0010.0010.0010.00169.050

0.0010.0010.0010.0010.00169.300

0.0010.0010.0010.0010.00169.550

0.0010.0010.0010.0010.00169.800

0.0010.0010.0010.0010.00170.050

0.0010.0010.0010.0010.00170.300

0.0010.0010.0010.0010.00170.550

0.0010.0010.0010.0010.00170.800

0.0010.0010.0010.0010.00171.050

0.0010.0010.0010.0010.00171.300

0.0010.0010.0010.0010.00171.550
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Extended Dry Detention 137+00 to 138+00

Storm Event:  WQstormLabel:  Extended Detention (OUT)

Return Event:  0 yearsSubsection:  Pond Routed Hydrograph (total out)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.0010.0010.0010.0010.00171.800
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Extended Dry Detention 137+00 to 138+00

Storm Event:  WQstormLabel:  Outlet-Culvert

Return Event:  0 yearsSubsection:  Diverted Hydrograph

ft³/s0.006Peak Discharge

hours18.250Time to Peak

ac-ft0.020Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.0010.0010.0010.0010.00110.050

0.0010.0010.0010.0010.00110.300

0.0010.0010.0010.0010.00110.550

0.0020.0020.0020.0010.00110.800

0.0020.0020.0020.0020.00211.050

0.0020.0020.0020.0020.00211.300

0.0030.0030.0020.0020.00211.550

0.0040.0040.0040.0040.00311.800

0.0050.0050.0050.0050.00512.050

0.0050.0050.0050.0050.00512.300

0.0050.0050.0050.0050.00512.550

0.0050.0050.0050.0050.00512.800

0.0050.0050.0050.0050.00513.050

0.0050.0050.0050.0050.00513.300

0.0050.0050.0050.0050.00513.550

0.0050.0050.0050.0050.00513.800

0.0050.0050.0050.0050.00514.050

0.0050.0050.0050.0050.00514.300

0.0050.0050.0050.0050.00514.550

0.0060.0060.0060.0050.00514.800

0.0060.0060.0060.0060.00615.050

0.0060.0060.0060.0060.00615.300

0.0060.0060.0060.0060.00615.550

0.0060.0060.0060.0060.00615.800

0.0060.0060.0060.0060.00616.050

0.0060.0060.0060.0060.00616.300

0.0060.0060.0060.0060.00616.550

0.0060.0060.0060.0060.00616.800

0.0060.0060.0060.0060.00617.050

0.0060.0060.0060.0060.00617.300

0.0060.0060.0060.0060.00617.550

0.0060.0060.0060.0060.00617.800

0.0060.0060.0060.0060.00618.050

0.0060.0060.0060.0060.00618.300

0.0060.0060.0060.0060.00618.550

0.0060.0060.0060.0060.00618.800

0.0060.0060.0060.0060.00619.050
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Extended Dry Detention 137+00 to 138+00

Storm Event:  WQstormLabel:  Outlet-Culvert

Return Event:  0 yearsSubsection:  Diverted Hydrograph

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.0060.0060.0060.0060.00619.300

0.0060.0060.0060.0060.00619.550

0.0060.0060.0060.0060.00619.800

0.0060.0060.0060.0060.00620.050

0.0060.0060.0060.0060.00620.300

0.0060.0060.0060.0060.00620.550

0.0060.0060.0060.0060.00620.800

0.0060.0060.0060.0060.00621.050

0.0060.0060.0060.0060.00621.300

0.0060.0060.0060.0060.00621.550

0.0060.0060.0060.0060.00621.800

0.0060.0060.0060.0060.00622.050

0.0060.0060.0060.0060.00622.300

0.0050.0060.0060.0060.00622.550

0.0050.0050.0050.0050.00522.800

0.0050.0050.0050.0050.00523.050

0.0050.0050.0050.0050.00523.300

0.0050.0050.0050.0050.00523.550

0.0050.0050.0050.0050.00523.800

0.0050.0050.0050.0050.00524.050

0.0050.0050.0050.0050.00524.300

0.0050.0050.0050.0050.00524.550

0.0050.0050.0050.0050.00524.800

0.0050.0050.0050.0050.00525.050

0.0050.0050.0050.0050.00525.300

0.0050.0050.0050.0050.00525.550

0.0050.0050.0050.0050.00525.800

0.0050.0050.0050.0050.00526.050

0.0050.0050.0050.0050.00526.300

0.0050.0050.0050.0050.00526.550

0.0050.0050.0050.0050.00526.800

0.0050.0050.0050.0050.00527.050

0.0050.0050.0050.0050.00527.300

0.0050.0050.0050.0050.00527.550

0.0050.0050.0050.0050.00527.800

0.0050.0050.0050.0050.00528.050

0.0050.0050.0050.0050.00528.300

0.0050.0050.0050.0050.00528.550

0.0050.0050.0050.0050.00528.800

0.0050.0050.0050.0050.00529.050

0.0050.0050.0050.0050.00529.300

0.0050.0050.0050.0050.00529.550
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Extended Dry Detention 137+00 to 138+00

Storm Event:  WQstormLabel:  Outlet-Culvert

Return Event:  0 yearsSubsection:  Diverted Hydrograph

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.0050.0050.0050.0050.00529.800

0.0050.0050.0050.0050.00530.050

0.0050.0050.0050.0050.00530.300

0.0050.0050.0050.0050.00530.550

0.0050.0050.0050.0050.00530.800

0.0050.0050.0050.0050.00531.050

0.0050.0050.0050.0050.00531.300

0.0050.0050.0050.0050.00531.550

0.0050.0050.0050.0050.00531.800

0.0050.0050.0050.0050.00532.050

0.0050.0050.0050.0050.00532.300

0.0050.0050.0050.0050.00532.550

0.0050.0050.0050.0050.00532.800

0.0050.0050.0050.0050.00533.050

0.0050.0050.0050.0050.00533.300

0.0050.0050.0050.0050.00533.550

0.0050.0050.0050.0050.00533.800

0.0050.0050.0050.0050.00534.050

0.0050.0050.0050.0050.00534.300

0.0050.0050.0050.0050.00534.550

0.0050.0050.0050.0050.00534.800

0.0050.0050.0050.0050.00535.050

0.0050.0050.0050.0050.00535.300

0.0050.0050.0050.0050.00535.550

0.0050.0050.0050.0050.00535.800

0.0050.0050.0050.0050.00536.050

0.0050.0050.0050.0050.00536.300

0.0050.0050.0050.0050.00536.550

0.0050.0050.0050.0050.00536.800

0.0050.0050.0050.0050.00537.050

0.0050.0050.0050.0050.00537.300

0.0050.0050.0050.0050.00537.550

0.0050.0050.0050.0050.00537.800

0.0050.0050.0050.0050.00538.050

0.0050.0050.0050.0050.00538.300

0.0050.0050.0050.0050.00538.550

0.0050.0050.0050.0050.00538.800

0.0040.0040.0040.0040.00539.050

0.0040.0040.0040.0040.00439.300

0.0040.0040.0040.0040.00439.550

0.0040.0040.0040.0040.00439.800

0.0040.0040.0040.0040.00440.050
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Extended Dry Detention 137+00 to 138+00

Storm Event:  WQstormLabel:  Outlet-Culvert

Return Event:  0 yearsSubsection:  Diverted Hydrograph

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.0040.0040.0040.0040.00440.300

0.0040.0040.0040.0040.00440.550

0.0040.0040.0040.0040.00440.800

0.0040.0040.0040.0040.00441.050

0.0040.0040.0040.0040.00441.300

0.0040.0040.0040.0040.00441.550

0.0040.0040.0040.0040.00441.800

0.0040.0040.0040.0040.00442.050

0.0040.0040.0040.0040.00442.300

0.0040.0040.0040.0040.00442.550

0.0040.0040.0040.0040.00442.800

0.0040.0040.0040.0040.00443.050

0.0040.0040.0040.0040.00443.300

0.0040.0040.0040.0040.00443.550

0.0040.0040.0040.0040.00443.800

0.0040.0040.0040.0040.00444.050

0.0040.0040.0040.0040.00444.300

0.0040.0040.0040.0040.00444.550

0.0040.0040.0040.0040.00444.800

0.0040.0040.0040.0040.00445.050

0.0040.0040.0040.0040.00445.300

0.0040.0040.0040.0040.00445.550

0.0040.0040.0040.0040.00445.800

0.0040.0040.0040.0040.00446.050

0.0040.0040.0040.0040.00446.300

0.0040.0040.0040.0040.00446.550

0.0040.0040.0040.0040.00446.800

0.0040.0040.0040.0040.00447.050

0.0040.0040.0040.0040.00447.300

0.0040.0040.0040.0040.00447.550

0.0040.0040.0040.0040.00447.800

0.0040.0040.0040.0040.00448.050

0.0040.0040.0040.0040.00448.300

0.0040.0040.0040.0040.00448.550

0.0040.0040.0040.0040.00448.800

0.0040.0040.0040.0040.00449.050

0.0040.0040.0040.0040.00449.300

0.0040.0040.0040.0040.00449.550

0.0040.0040.0040.0040.00449.800

0.0040.0040.0040.0040.00450.050

0.0040.0040.0040.0040.00450.300

0.0040.0040.0040.0040.00450.550
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Extended Dry Detention 137+00 to 138+00

Storm Event:  WQstormLabel:  Outlet-Culvert

Return Event:  0 yearsSubsection:  Diverted Hydrograph

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.0040.0040.0040.0040.00450.800

0.0040.0040.0040.0040.00451.050

0.0040.0040.0040.0040.00451.300

0.0040.0040.0040.0040.00451.550

0.0040.0040.0040.0040.00451.800

0.0030.0030.0030.0030.00452.050

0.0030.0030.0030.0030.00352.300

0.0030.0030.0030.0030.00352.550

0.0030.0030.0030.0030.00352.800

0.0030.0030.0030.0030.00353.050

0.0030.0030.0030.0030.00353.300

0.0030.0030.0030.0030.00353.550

0.0030.0030.0030.0030.00353.800

0.0030.0030.0030.0030.00354.050

0.0030.0030.0030.0030.00354.300

0.0030.0030.0030.0030.00354.550

0.0030.0030.0030.0030.00354.800

0.0030.0030.0030.0030.00355.050

0.0030.0030.0030.0030.00355.300

0.0030.0030.0030.0030.00355.550

0.0030.0030.0030.0030.00355.800

0.0030.0030.0030.0030.00356.050

0.0030.0030.0030.0030.00356.300

0.0030.0030.0030.0030.00356.550

0.0030.0030.0030.0030.00356.800

0.0030.0030.0030.0030.00357.050

0.0030.0030.0030.0030.00357.300

0.0030.0030.0030.0030.00357.550

0.0030.0030.0030.0030.00357.800

0.0020.0030.0030.0030.00358.050

0.0020.0020.0020.0020.00258.300

0.0020.0020.0020.0020.00258.550

0.0020.0020.0020.0020.00258.800

0.0020.0020.0020.0020.00259.050

0.0020.0020.0020.0020.00259.300

0.0020.0020.0020.0020.00259.550

0.0020.0020.0020.0020.00259.800

0.0020.0020.0020.0020.00260.050

0.0020.0020.0020.0020.00260.300

0.0020.0020.0020.0020.00260.550

0.0020.0020.0020.0020.00260.800

0.0020.0020.0020.0020.00261.050
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Extended Dry Detention 137+00 to 138+00

Storm Event:  WQstormLabel:  Outlet-Culvert

Return Event:  0 yearsSubsection:  Diverted Hydrograph

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.0020.0020.0020.0020.00261.300

0.0020.0020.0020.0020.00261.550

0.0020.0020.0020.0020.00261.800

0.0020.0020.0020.0020.00262.050

0.0020.0020.0020.0020.00262.300

0.0020.0020.0020.0020.00262.550

0.0020.0020.0020.0020.00262.800

0.0020.0020.0020.0020.00263.050

0.0020.0020.0020.0020.00263.300

0.0020.0020.0020.0020.00263.550

0.0020.0020.0020.0020.00263.800

0.0020.0020.0020.0020.00264.050

0.0020.0020.0020.0020.00264.300

0.0020.0020.0020.0020.00264.550

0.0020.0020.0020.0020.00264.800

0.0020.0020.0020.0020.00265.050

0.0020.0020.0020.0020.00265.300

0.0020.0020.0020.0020.00265.550

0.0020.0020.0020.0020.00265.800

0.0020.0020.0020.0020.00266.050

0.0020.0020.0020.0020.00266.300

0.0020.0020.0020.0020.00266.550

0.0010.0020.0020.0020.00266.800

0.0010.0010.0010.0010.00167.050

0.0010.0010.0010.0010.00167.300

0.0010.0010.0010.0010.00167.550

0.0010.0010.0010.0010.00167.800

0.0010.0010.0010.0010.00168.050

0.0010.0010.0010.0010.00168.300

0.0010.0010.0010.0010.00168.550

0.0010.0010.0010.0010.00168.800

0.0010.0010.0010.0010.00169.050

0.0010.0010.0010.0010.00169.300

0.0010.0010.0010.0010.00169.550

0.0010.0010.0010.0010.00169.800

0.0010.0010.0010.0010.00170.050

0.0010.0010.0010.0010.00170.300

0.0010.0010.0010.0010.00170.550

0.0010.0010.0010.0010.00170.800

0.0010.0010.0010.0010.00171.050

0.0010.0010.0010.0010.00171.300

0.0010.0010.0010.0010.00171.550
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Extended Dry Detention 137+00 to 138+00

Storm Event:  WQstormLabel:  Outlet-Culvert

Return Event:  0 yearsSubsection:  Diverted Hydrograph

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.0010.0010.0010.0010.00171.800
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Extended Dry Detention 137+00 to 138+00

Index

Unit Hydrograph Equations...14, 15

U

Proposed Storm Sewer DA (Unit Hydrograph Summary, 0 years)...16, 17

Proposed Storm Sewer DA (Unit Hydrograph (Hydrograph Table), 0 years)...18, 19,
20

P

Outlet-Culvert (Diverted Hydrograph, 0 years)...46, 47, 48, 49, 50, 51, 52

ODOT TR-55 (Time-Depth Curve, 50 years)...10, 11

ODOT TR-55 (Time-Depth Curve, 5 years)...4, 5

ODOT TR-55 (Time-Depth Curve, 25 years)...8, 9

ODOT TR-55 (Time-Depth Curve, 10 years)...6, 7

ODOT TR-55 (Time-Depth Curve, 0 years)...12, 13

O

Master Network Summary...2, 3

M

Extended Detention (Volume Equations, 0 years)...30

Extended Detention (Time vs. Volume, 0 years)...21, 22, 23, 24, 25, 26, 27, 28

Extended Detention (OUT) (Pond Routed Hydrograph (total out), 0 years)...39, 40,
41, 42, 43, 44, 45

Extended Detention (Elevation-Area Volume Curve, 0 years)...29

E

Composite Outlet Structure - 1 (Outlet Input Data, 0 years)...31, 32, 33, 34

Composite Outlet Structure - 1 (Individual Outlet Curves, 0 years)...35, 36, 37

Composite Outlet Structure - 1 (Composite Rating Curve, 0 years)...38

C
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Made By: AReede Date: 12/2/2011
Checked By: BHess Date: 12/2/2011

Water Quality: WQv= (PAC)/12 From ODOT L&D2 1115.4

Emergency 
Spillway 
Calculation

Weir 
Equation Q=3.367BH^3/2

Precipitation 0.75 in Q10 1.089 cfs

A - Drainage Area 0.29 acres
B (Weir 
length) 6 ft

Cq 0.9 when drainage area is impervious H= 0.14 ft

Water Quality Volume WQv = 0.0163 ac*ft

Top of 
Embankm
ent 580.4

Extended Detention 
Volume (EDV) = 120%*WQV 0.0196 ac*ft

Invert of 
Emergenc
y Spillway 579.56
Available 
Depth 0.84

Required Forebay Volume 
(RFV) 10% of WQv 0.0016 ac*ft

Actual WQv Released EDV - RFV 0.0179 ac*ft

Check for 
emergenc
y spillway 
depth OK

Provided Forebay Volume
Bottom of Basin 
Elevation 578.5

Top of Berm 
Elevation 579

(assuming trapezoidal 
configuration)

Area of bottom of 
Forebay (ac) 0.001

Area of Top of 
Forebay (ac) 0.009

Anti-Seep 
Collar From ODOT L&D 2 1117.4.1.2 

Provided Forebay 
Volume 0.0022 ac*ft

Y- Depth 
of water at 
spillway 
crest, 1.52 ft

Forebay % of Basin 11.07 %

Z-slope of 
upstream 
face of 
embankm
ent 4

Check for WQv 
provided OK

S-slope of 
outfall 
pipe 0.0025

Drainage Time
Length of 
Saturation 12.3 ft

16 hour WQ flow 
(see enclosed 
spreadsheet) 0.529 ft^3/s

Seepage 
length 
increase 1.8 ft

16 hour check 16 hour volume 95 ft^3
W-Width 
of Collar 7

50% of WQv (not to 
exceed) 426 ft^3

D - 
Diameter 
of Conduit 2

P - 
Projection 
of Collar 
(P=W-D) 5

Check for 16 hour 
compliance OK

# of 
collars 0

48 hour check

48 hour WQ flow 
(see enclosed 
spreadsheet) 3.684
48 hour volume 663
100% of WQv (not 
to exceed) 853

Check for 48 hour 
compliance OK

Minimum 2 collars at minimum 
spacing 10'.

East Bank Basin A Water Quality Calculations



Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Element Details

73ID hours48.000End

Minimum
Drain Time -

1
Label

Extended
Detention

Pond Node

hours0.000Start Composite
Outlet

Structure - 1
Outlet Structure

hours1.000Increment

Notes
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Minimum Drain Time - 1

Subsection:  User Notifications

User Notifications

WarningSource

Kr (reverse flow entrance loss coefficient) was not specified.  Kr was set to same value as Ke=
0.200 .

Message

(N/A)Time

Composite Outlet Structure - 1Label

59Element Id

Composite Outlet StructureElement Type

wqScenario

15Message Id

WarningSource

Flow direction set to reverse for one ore more structures in composite outlet structure
Composite Outlet Structure - 1.  To eliminate this warning, edit outlet data and select forward
only.  If reverse flow analysis is required, then the tailwater conditions must be set to
interconnected pond.

Message

(N/A)Time

Composite Outlet Structure - 1Label

59Element Id

Composite Outlet StructureElement Type

wqScenario

67Message Id

WarningSource

Mass balance for routing volumes vary by more than 0.5 %. (0.6 % of Outflow Volume))Message

(N/A)Time

Minimum Drain Time - 1Label

73Element Id

Minimum Drain TimeElement Type

wqScenario

40Message Id
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Minimum Drain Time - 1 (OUT)

Subsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 3,600.000 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

579.17579.18579.19579.20579.220.000

579.12579.13579.14579.15579.165.000

579.05579.07579.08579.10579.1110.000

578.98578.99579.01579.02579.0415.000

578.92578.93578.94578.95578.9720.000

578.86578.87578.88578.89578.9025.000

578.80578.81578.82578.83578.8530.000

578.75578.75578.76578.77578.7835.000

578.71578.72578.72578.73578.7440.000

(N/A)578.69578.69578.70578.7045.000
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Minimum Drain Time - 1 (OUT)

Subsection:  Time vs. Volume

Time vs. Elevation (ft)

Output Time increment = 3,600.000 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

579.17579.18579.19579.20579.220.000

579.12579.13579.14579.15579.165.000

579.05579.07579.08579.10579.1110.000

578.98578.99579.01579.02579.0415.000

578.92578.93578.94578.95578.9720.000

578.86578.87578.88578.89578.9025.000

578.80578.81578.82578.83578.8530.000

578.75578.75578.76578.77578.7835.000

578.71578.72578.72578.73578.7440.000

(N/A)578.69578.69578.70578.7045.000
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Extended Detention

Subsection:  Elevation-Area Volume Curve

Volume (Total)
(ac-ft)

Volume
(ac-ft)

A1+A2+sqr(A1*A
2)

(acres)

Area
(acres)

Planimeter
(ft²)

Elevation
(ft)

0.0000.0000.0000.0180.0578.60

0.0040.0040.0570.0200.0578.80

0.0080.0050.0680.0250.0579.00

0.0110.0030.0930.0370.0579.10

0.0150.0040.1160.0400.0579.20

0.0430.0270.1360.0510.0579.80

0.0650.0220.1660.0600.0580.20

0.0770.0120.1860.0640.0580.40
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Composite Outlet Structure - 1

Subsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft578.60Minimum (Headwater)

ft0.25Increment (Headwater)

ft580.40Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

580.40579.40Culvert - 1ForwardRiser - 1Inlet Box

580.40578.60Culvert - 1ForwardOrifice - 1Orifice-Circular

580.40576.14TWForwardCulvert - 1Culvert-Circular

(N/A)(N/A)TailwaterTailwater Settings
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Composite Outlet Structure - 1

Subsection:  Outlet Input Data

Structure ID:  Orifice - 1
Structure Type:  Orifice-Circular

1Number of Openings

ft578.60Elevation

in0.50Orifice Diameter

0.660Orifice Coefficient

Structure ID:  Riser - 1
Structure Type:  Inlet Box

1Number of Openings

ft579.40Elevation

ft²2.6Orifice Area

0.660Orifice Coefficient

ft6.50Weir Length

(ft^0.5)/s3.00Weir Coefficient

1.000K Reverse

0.000Manning's n

0.000Kev, Charged Riser

FalseWeir Submergence

FalseOrifice H to crest

Structure ID:  Culvert - 1
Structure Type:  Culvert-Circular

1Number of Barrels

in15.00Diameter

ft11.00Length

ft11.01Length (Computed Barrel)

ft/ft0.050Slope (Computed)

Outlet Control Data

0.013Manning's n

0.200Ke

0.023Kb

0.000Kr

ft0.00Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0045K

2.0000M

0.0317C

0.6900Y
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Composite Outlet Structure - 1

Subsection:  Outlet Input Data

Inlet Control Data

1.070T1 ratio (HW/D)

1.172T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 0 equation below T1
elevation.
Use submerged inlet control 0 equation above T2
elevation

In transition zone between unsubmerged and submerged
inlet control,
interpolate between flows at T1 & T2...

ft577.48T1 Elevation ft³/s4.802T1 Flow

ft577.61T2 Elevation ft³/s5.488T2 Flow
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Composite Outlet Structure - 1

Subsection:  Outlet Input Data

Structure ID:  TW
Structure Type:  TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.01
Tailwater Tolerance
(Minimum)

ft0.50
Tailwater Tolerance
(Maximum)

ft0.01
Headwater Tolerance
(Minimum)

ft0.50
Headwater Tolerance
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Composite Outlet Structure - 1

Subsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Orifice - 1  (Orifice-Circular)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Culvert - 1  (Culvert-Circular)

Tailwater
Error
(ft)

Downstream
Channel
Tailwater

(ft)

Convergence
Error
(ft³/s)

Downstream
Hydraulic

Grade Line
Error
(ft)

Next
Downstream

Hydraulic
Grade Line

(ft)

Converge
Downstream

Hydraulic
Grade Line

(ft)

(into)
Headwater
Hydraulic

Grade Line
(ft)

Device
Flow

(ft³/s)

Water
Surface

Elevation
(ft)

0.00(N/A)0.0000.000.000.000.000.000578.60

0.00(N/A)0.0000.00576.14Free Outfall578.850.003578.85

0.00(N/A)0.0000.00576.14Free Outfall579.100.005579.10

0.00(N/A)0.0000.00576.14Free Outfall579.350.006579.35

0.00(N/A)0.0000.00576.14Free Outfall579.400.006579.40

0.00(N/A)0.0000.00576.90Free Outfall579.600.007579.60

0.00(N/A)0.0000.00577.73Free Outfall579.850.008579.85

0.00(N/A)0.0000.00579.68579.68580.100.005580.10

0.00(N/A)0.0000.00580.35580.35580.350.000580.35

0.00(N/A)0.0000.00580.40580.40580.400.000580.40

Message

WS below an invert; no flow.

H =.23

H =.48

H =.73

H =.78

H =.98

H =1.23

H =.42

H =.00

H =.00
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Composite Outlet Structure - 1

Subsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Riser - 1  (Inlet Box)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Culvert - 1  (Culvert-Circular)

Tailwater
Error
(ft)

Downstream
Channel
Tailwater

(ft)

Convergence
Error
(ft³/s)

Downstream
Hydraulic

Grade Line
Error
(ft)

Next
Downstream

Hydraulic
Grade Line

(ft)

Converge
Downstream

Hydraulic
Grade Line

(ft)

(into)
Headwater
Hydraulic

Grade Line
(ft)

Device
Flow

(ft³/s)

Water
Surface

Elevation
(ft)

0.00(N/A)0.0000.000.000.000.000.000578.60

0.00(N/A)0.0000.00576.140.000.000.000578.85

0.00(N/A)0.0000.00576.140.000.000.000579.10

0.00(N/A)0.0000.00576.140.000.000.000579.35

0.00(N/A)0.0000.00576.140.000.000.000579.40

0.00(N/A)0.0000.00576.90Free Outfall579.601.744579.60

0.00(N/A)0.0000.00577.73Free Outfall579.855.886579.85

0.00(N/A)0.0000.00579.68579.68580.1011.340580.10

0.00(N/A)0.0000.00580.35580.35580.3513.210580.35

0.00(N/A)0.0000.00580.40580.40580.4013.553580.40

Message

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

Weir: H =0.2ft

Weir: H =0.45ft

FULLY CHARGED RISER: Orifice
Equation Control to Crest; H=.70

FULLY CHARGED RISER: Orifice
Equation Control to Crest; H=.95

FULLY CHARGED RISER: Orifice
Equation Control to Crest; H=1.00
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Composite Outlet Structure - 1

Subsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Culvert - 1  (Culvert-Circular)
---------------------------------------
Mannings open channel maximum capacity:  15.537 ft³/s
Upstream   ID  = Riser - 1, Orifice - 1
Downstream ID  = Tailwater (Pond Outfall)

Tailwater
Error
(ft)

Downstream
Channel
Tailwater

(ft)

Convergence
Error
(ft³/s)

Downstream
Hydraulic

Grade Line
Error
(ft)

Next
Downstream

Hydraulic
Grade Line

(ft)

Converge
Downstream

Hydraulic
Grade Line

(ft)

(into)
Headwater
Hydraulic

Grade Line
(ft)

Device
Flow

(ft³/s)

Water
Surface

Elevation
(ft)

0.00(N/A)0.0000.00Free Outfall0.000.000.000578.60

0.00(N/A)0.0000.00Free OutfallFree Outfall576.140.000578.85

0.00(N/A)0.0000.00Free OutfallFree Outfall576.140.000579.10

0.00(N/A)0.0000.00Free OutfallFree Outfall576.140.000579.35

0.00(N/A)0.0000.00Free OutfallFree Outfall576.140.000579.40

0.00(N/A)0.0010.00Free OutfallFree Outfall576.901.752579.60

0.00(N/A)0.0040.00Free OutfallFree Outfall577.735.891579.85

0.00(N/A)0.0020.00Free OutfallFree Outfall579.6811.343580.10

0.00(N/A)0.5410.00Free OutfallFree Outfall580.3512.669580.35

0.00(N/A)0.7920.00Free OutfallFree Outfall580.4012.761580.40

Message

WS below an invert; no flow.

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

CRIT.DEPTH CONTROL  Vh= .199ft
Dcr= .526ft   CRIT.DEPTH Hev= .00ft

CRIT.DEPTH CONTROL  Vh= .504ft
Dcr= .982ft   CRIT.DEPTH Hev= .00ft

INLET CONTROL...  Submerged:  HW
=3.54

INLET CONTROL...  Submerged:  HW
=4.21

INLET CONTROL...  Submerged:  HW
=4.26
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Composite Outlet Structure - 1

Subsection:  Composite Rating Curve

Composite Outflow Summary

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface
Elevation

(ft)

0.00(N/A)0.000578.60

0.00(N/A)0.003578.85

0.00(N/A)0.005579.10

0.00(N/A)0.006579.35

0.00(N/A)0.006579.40

0.00(N/A)1.752579.60

0.00(N/A)5.891579.85

0.00(N/A)11.343580.10

0.00(N/A)12.669580.35

0.00(N/A)12.761580.40

Contributing Structures

  (no Q: Riser - 1,Orifice - 1,Culvert - 1)

 Orifice - 1,Culvert - 1  (no Q: Riser - 1)

 Orifice - 1,Culvert - 1  (no Q: Riser - 1)

 Orifice - 1,Culvert - 1  (no Q: Riser - 1)

 Orifice - 1,Culvert - 1  (no Q: Riser - 1)

 Riser - 1,Orifice - 1,Culvert - 1

 Riser - 1,Orifice - 1,Culvert - 1

 Riser - 1,Orifice - 1,Culvert - 1

 Riser - 1,Orifice - 1,Culvert - 1

 Riser - 1,Orifice - 1,Culvert - 1
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Minimum Drain Time - 1

Subsection:  Elevation-Volume-Flow Table (Pond)

Infiltration

No Infiltration
Infiltration Method
(Computed)

Initial Conditions

ft579.22
Elevation (Water Surface,
Initial)

ac-ft0.016Volume (Initial)

ft³/s0.006Flow (Initial Outlet)

ft³/s0.000Flow (Initial Infiltration)

ft³/s0.006Flow (Initial, Total)

hours1.000Time Increment

2S/t + O
(ft³/s)

Flow (Total)
(ft³/s)

Infiltration
(ft³/s)

Area
(acres)

Storage
(ac-ft)

Outflow
(ft³/s)

Elevation
(ft)

0.0000.0000.0000.0180.0000.000578.60

0.1210.0030.0000.0220.0050.003578.85

0.2820.0050.0000.0370.0110.005579.10

0.5270.0060.0000.0430.0220.006579.35

0.5790.0060.0000.0440.0240.006579.40

2.5451.7520.0000.0470.0331.752579.60

6.9835.8910.0000.0520.0455.891579.85

12.76711.3430.0000.0580.05911.343580.10

14.45912.6690.0000.0630.07412.669580.35

14.62812.7610.0000.0640.07712.761580.40
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Minimum Drain Time - 1

Subsection:  Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method
(Computed)

Initial Conditions

ft579.22
Elevation (Water Surface,
Initial)

ac-ft0.016Volume (Initial)

ft³/s0.006Flow (Initial Outlet)

ft³/s0.000Flow (Initial Infiltration)

ft³/s0.006Flow (Initial, Total)

hours1.000Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s0.000Flow (Peak In) hours0.000Time to Peak (Flow, In)

ft³/s0.006Flow (Peak Outlet) hours0.000Time to Peak (Flow, Outlet)

ft579.20
Elevation (Water Surface,
Peak)

ac-ft0.016Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.016Volume (Initial)

ac-ft0.000Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft0.014
Volume (Total Outlet
Outflow)

ac-ft0.002Volume (Retained)

ac-ft0.000Volume (Unrouted)

%0.6Error (Mass Balance)
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Extended Detention

Subsection:  Detention Time

Infiltration

No Infiltration
Infiltration Method
(Computed)

Approximate Detention Times

hours0.000
Time to Peak (Outflow +
Infiltration, Peak to Peak
Detention Time)

hours0.000
Time to Peak (Inflow, Peak
to Peak Detention Time)

hours0.000
Detention Time (Peak to
Peak)
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Minimum Drain Time - 1

Subsection:  Pond Routed Hydrograph (total out)

ft³/s0.006Peak Discharge

hours0.000Time to Peak

ac-ft0.014Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 1.000 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.0050.0050.0050.0050.0060.000

0.0050.0050.0050.0050.0055.000

0.0050.0050.0050.0050.00510.000

0.0040.0040.0040.0050.00515.000

0.0040.0040.0040.0040.00420.000

0.0040.0040.0040.0040.00425.000

0.0030.0030.0030.0030.00330.000

0.0020.0020.0020.0020.00335.000

0.0020.0020.0020.0020.00240.000

(N/A)0.0010.0010.0010.00145.000
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1
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Innerbelt

Subsection:  Master Network Summary

Catchments Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph
Volume
(ac-ft)

Return
Event

(years)

ScenarioLabel

1.0212.0000.0660WQ stormI-90 Bridge 147

3.0312.0000.21155 yrI-90 Bridge 147

3.5712.0000.2511010-yrI-90 Bridge 147

4.3212.0000.3062525-yrI-90 Bridge 147

4.9612.0000.3535050-yrI-90 Bridge 147

0.7112.0000.0460WQ stormI-90 Bridge 143

2.1112.0000.14755 yrI-90 Bridge 143

2.4812.0000.1741010-yrI-90 Bridge 143

3.0012.0000.2132525-yrI-90 Bridge 143

3.4512.0000.2465050-yrI-90 Bridge 143

0.7312.0000.0480WQ stormI-90 Bridge - 142

2.1712.0000.15155 yrI-90 Bridge - 142

2.5512.0000.1791010-yrI-90 Bridge - 142

3.0912.0000.2192525-yrI-90 Bridge - 142

3.5512.0000.2535050-yrI-90 Bridge - 142

Node Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph
Volume
(ac-ft)

Return
Event

(years)

ScenarioLabel

1.0212.0000.0660WQ stormD-1

3.0312.0000.21155 yrD-1

3.5712.0000.2511010-yrD-1

4.3212.0000.3062525-yrD-1

4.9612.0000.3535050-yrD-1

1.7312.0000.1130WQ stormD-2

5.1612.0000.35855 yrD-2

6.0512.0000.4251010-yrD-2

7.3212.0000.5192525-yrD-2

8.4112.0000.5995050-yrD-2

0.0616.0500.1580WQ stormD-4

6.0712.1000.50755 yrD-4

7.3112.0500.6021010-yrD-4

8.9812.0500.7352525-yrD-4

10.4212.0500.8495050-yrD-4

0.0616.1000.1580WQ stormOut 20

6.0712.1000.50755 yrOut 20

7.3012.1000.6021010-yrOut 20

8.9512.1000.7352525-yrOut 20

10.3412.1000.8495050-yrOut 20

Pond Summary



Innerbelt

Subsection:  Master Network Summary

Pond Summary

Maximum
Pond Storage

(ac-ft)

Maximum
Water

Surface
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph
Volume
(ac-ft)

Return
Event

(years)

ScenarioLabel

(N/A)(N/A)2.4112.0000.1600WQ storm
EB Detention
(IN)

0.113577.980.0616.0500.1580WQ storm
EB Detention
(OUT)

(N/A)(N/A)7.2312.0000.50955 yr
EB Detention
(IN)

0.176578.456.0712.1000.50755 yr
EB Detention
(OUT)

(N/A)(N/A)8.4812.0000.6041010-yr
EB Detention
(IN)

0.185578.527.3112.0500.6021010-yr
EB Detention
(OUT)

(N/A)(N/A)10.2412.0000.7382525-yr
EB Detention
(IN)

0.196578.598.9812.0500.7352525-yr
EB Detention
(OUT)

(N/A)(N/A)11.7612.0000.8525050-yr
EB Detention
(IN)

0.205578.6510.4212.0500.8495050-yr
EB Detention
(OUT)
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Innerbelt

Storm Event:  Type II 24-hr 10-yrLabel:  ODOT TR-55

Return Event:  10 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  Type II 24-hr 10-yr

Type II 24-hr 10-
yr

Label

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years10Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.00.00.00.00.00.000

0.00.00.00.00.00.500

0.10.00.00.00.01.000

0.10.10.10.10.11.500

0.10.10.10.10.12.000

0.10.10.10.10.12.500

0.10.10.10.10.13.000

0.20.20.10.10.13.500

0.20.20.20.20.24.000

0.20.20.20.20.24.500

0.20.20.20.20.25.000

0.30.30.30.20.25.500

0.30.30.30.30.36.000

0.30.30.30.30.36.500

0.40.40.40.30.37.000

0.40.40.40.40.47.500

0.40.40.40.40.48.000

0.50.50.50.50.48.500

0.50.50.50.50.59.000

0.60.60.60.60.69.500

0.70.70.60.60.610.000

0.80.80.70.70.710.500

0.90.90.90.80.811.000

1.91.51.21.01.011.500

2.52.42.42.32.312.000

2.62.62.62.52.512.500

2.72.72.72.62.613.000

2.82.82.72.72.713.500

2.82.82.82.82.814.000

2.92.92.92.92.814.500

2.92.92.92.92.915.000

3.03.03.03.02.915.500

3.03.03.03.03.016.000
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Innerbelt

Storm Event:  Type II 24-hr 10-yrLabel:  ODOT TR-55

Return Event:  10 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

3.13.13.03.03.016.500

3.13.13.13.13.117.000

3.13.13.13.13.117.500

3.23.13.13.13.118.000

3.23.23.23.23.218.500

3.23.23.23.23.219.000

3.23.23.23.23.219.500

3.33.23.23.23.220.000

3.33.33.33.33.320.500

3.33.33.33.33.321.000

3.33.33.33.33.321.500

3.33.33.33.33.322.000

3.43.43.33.33.322.500

3.43.43.43.43.423.000

3.43.43.43.43.423.500

(N/A)(N/A)(N/A)(N/A)3.424.000
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Innerbelt

Storm Event:  Type II 24-hr 25-yrLabel:  ODOT TR-55

Return Event:  25 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  Type II 24-hr 25-yr

Type II 24-hr 25-
yr

Label

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years25Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.00.00.00.00.00.000

0.00.00.00.00.00.500

0.10.10.10.00.01.000

0.10.10.10.10.11.500

0.10.10.10.10.12.000

0.10.10.10.10.12.500

0.20.20.20.10.13.000

0.20.20.20.20.23.500

0.20.20.20.20.24.000

0.30.20.20.20.24.500

0.30.30.30.30.35.000

0.30.30.30.30.35.500

0.40.40.30.30.36.000

0.40.40.40.40.46.500

0.40.40.40.40.47.000

0.50.50.50.50.47.500

0.50.50.50.50.58.000

0.60.60.60.60.58.500

0.70.60.60.60.69.000

0.70.70.70.70.79.500

0.80.80.80.80.710.000

0.90.90.90.90.810.500

1.11.11.01.01.011.000

2.31.81.51.31.211.500

3.02.92.92.82.712.000

3.13.13.13.03.012.500

3.33.23.23.23.213.000

3.33.33.33.33.313.500

3.43.43.43.43.414.000

3.53.53.53.43.414.500

3.53.53.53.53.515.000

3.63.63.63.63.615.500

3.63.63.63.63.616.000
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Innerbelt

Storm Event:  Type II 24-hr 25-yrLabel:  ODOT TR-55

Return Event:  25 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

3.73.73.73.73.716.500

3.73.73.73.73.717.000

3.83.83.83.73.717.500

3.83.83.83.83.818.000

3.83.83.83.83.818.500

3.93.93.93.93.819.000

3.93.93.93.93.919.500

3.93.93.93.93.920.000

4.03.93.93.93.920.500

4.04.04.04.04.021.000

4.04.04.04.04.021.500

4.04.04.04.04.022.000

4.04.04.04.04.022.500

4.14.14.14.14.123.000

4.14.14.14.14.123.500

(N/A)(N/A)(N/A)(N/A)4.124.000
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Innerbelt

Storm Event:  Type II 24-hr 50-yrLabel:  ODOT TR-55

Return Event:  50 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  Type II 24-hr 50-yr

Type II 24-hr 50-
yr

Label

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years50Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.00.00.00.00.00.000

0.00.00.00.00.00.500

0.10.10.10.10.01.000

0.10.10.10.10.11.500

0.10.10.10.10.12.000

0.20.20.10.10.12.500

0.20.20.20.20.23.000

0.20.20.20.20.23.500

0.30.20.20.20.24.000

0.30.30.30.30.34.500

0.30.30.30.30.35.000

0.40.40.40.30.35.500

0.40.40.40.40.46.000

0.50.40.40.40.46.500

0.50.50.50.50.57.000

0.60.50.50.50.57.500

0.60.60.60.60.68.000

0.70.70.60.60.68.500

0.80.70.70.70.79.000

0.80.80.80.80.89.500

0.90.90.90.90.910.000

1.11.01.01.01.010.500

1.31.21.21.11.111.000

2.72.01.71.41.311.500

3.43.43.33.23.112.000

3.63.63.53.53.512.500

3.73.73.73.73.613.000

3.83.83.83.83.813.500

3.93.93.93.93.914.000

4.04.04.04.03.914.500

4.14.14.04.04.015.000

4.14.14.14.14.115.500

4.24.24.24.14.116.000
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Innerbelt

Storm Event:  Type II 24-hr 50-yrLabel:  ODOT TR-55

Return Event:  50 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

4.24.24.24.24.216.500

4.34.34.34.24.217.000

4.34.34.34.34.317.500

4.44.44.34.34.318.000

4.44.44.44.44.418.500

4.44.44.44.44.419.000

4.54.54.54.44.419.500

4.54.54.54.54.520.000

4.54.54.54.54.520.500

4.64.64.54.54.521.000

4.64.64.64.64.621.500

4.64.64.64.64.622.000

4.64.64.64.64.622.500

4.74.74.74.74.623.000

4.74.74.74.74.723.500

(N/A)(N/A)(N/A)(N/A)4.724.000
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Innerbelt

Storm Event:  Type II 24-hr 5-yrLabel:  ODOT TR-55

Return Event:  5 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  Type II 24-hr 5-yr

Type II 24-hr 5-yrLabel

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years5Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.00.00.00.00.00.000

0.00.00.00.00.00.500

0.00.00.00.00.01.000

0.10.10.10.10.01.500

0.10.10.10.10.12.000

0.10.10.10.10.12.500

0.10.10.10.10.13.000

0.10.10.10.10.13.500

0.20.20.10.10.14.000

0.20.20.20.20.24.500

0.20.20.20.20.25.000

0.20.20.20.20.25.500

0.30.20.20.20.26.000

0.30.30.30.30.36.500

0.30.30.30.30.37.000

0.30.30.30.30.37.500

0.40.40.40.40.38.000

0.40.40.40.40.48.500

0.50.50.40.40.49.000

0.50.50.50.50.59.500

0.60.60.50.50.510.000

0.70.60.60.60.610.500

0.80.80.70.70.711.000

1.61.21.00.90.811.500

2.12.12.02.01.912.000

2.22.22.22.22.112.500

2.32.32.32.32.213.000

2.42.42.32.32.313.500

2.42.42.42.42.414.000

2.52.52.42.42.414.500

2.52.52.52.52.515.000

2.52.52.52.52.515.500

2.62.62.62.62.616.000

2.62.62.62.62.616.500
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Innerbelt

Storm Event:  Type II 24-hr 5-yrLabel:  ODOT TR-55

Return Event:  5 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

2.62.62.62.62.617.000

2.72.72.72.62.617.500

2.72.72.72.72.718.000

2.72.72.72.72.718.500

2.72.72.72.72.719.000

2.82.82.72.72.719.500

2.82.82.82.82.820.000

2.82.82.82.82.820.500

2.82.82.82.82.821.000

2.82.82.82.82.821.500

2.82.82.82.82.822.000

2.92.92.92.92.922.500

2.92.92.92.92.923.000

2.92.92.92.92.923.500

(N/A)(N/A)(N/A)(N/A)2.924.000
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Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  ODOT TR-55

Return Event:  0 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  Type II 24-hr Water Quality Storm

Type II 24-hr
Water Quality

Storm
Label

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years0Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.00.00.00.00.00.000

0.00.00.00.00.00.500

0.00.00.00.00.01.000

0.00.00.00.00.01.500

0.00.00.00.00.02.000

0.00.00.00.00.02.500

0.00.00.00.00.03.000

0.00.00.00.00.03.500

0.10.10.10.10.14.000

0.10.10.10.10.14.500

0.10.10.10.10.15.000

0.10.10.10.10.15.500

0.10.10.10.10.16.000

0.10.10.10.10.16.500

0.10.10.10.10.17.000

0.10.10.10.10.17.500

0.10.10.10.10.18.000

0.20.10.10.10.18.500

0.20.20.20.20.29.000

0.20.20.20.20.29.500

0.20.20.20.20.210.000

0.20.20.20.20.210.500

0.30.30.30.30.211.000

0.60.50.40.30.311.500

0.80.70.70.70.712.000

0.80.80.80.80.812.500

0.80.80.80.80.813.000

0.90.90.80.80.813.500

0.90.90.90.90.914.000

0.90.90.90.90.914.500

0.90.90.90.90.915.000
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Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  ODOT TR-55

Return Event:  0 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.90.90.90.90.915.500

0.90.90.90.90.916.000

0.90.90.90.90.916.500

1.01.01.00.90.917.000

1.01.01.01.01.017.500

1.01.01.01.01.018.000

1.01.01.01.01.018.500

1.01.01.01.01.019.000

1.01.01.01.01.019.500

1.01.01.01.01.020.000

1.01.01.01.01.020.500

1.01.01.01.01.021.000

1.01.01.01.01.021.500

1.01.01.01.01.022.000

1.01.01.01.01.022.500

1.01.01.01.01.023.000

1.01.01.01.01.023.500

(N/A)(N/A)(N/A)(N/A)1.124.000
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Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  I-90 Bridge - 142

Return Event:  0 yearsSubsection:  Runoff CN-Area

Runoff Curve Number Data

Adjusted CNUC
(%)

C
(%)

Area
(acres)

CNSoil/Surface Description

98.0000.0100.00.68098.000
Impervious Areas - Paved parking lots,
roofs, driveways, Streets and roads - Soil
C

98.000(N/A)(N/A)0.680(N/A)COMPOSITE AREA & WEIGHTED CN --->
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Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  I-90 Bridge 143

Return Event:  0 yearsSubsection:  Runoff CN-Area

Runoff Curve Number Data

Adjusted CNUC
(%)

C
(%)

Area
(acres)

CNSoil/Surface Description

98.0000.0100.00.66098.000
Impervious Areas - Paved parking lots,
roofs, driveways, Streets and roads

98.000(N/A)(N/A)0.660(N/A)COMPOSITE AREA & WEIGHTED CN --->
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Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  I-90 Bridge 147

Return Event:  0 yearsSubsection:  Runoff CN-Area

Runoff Curve Number Data

Adjusted CNUC
(%)

C
(%)

Area
(acres)

CNSoil/Surface Description

98.0000.0100.00.95098.000
Impervious Areas - Paved parking lots,
roofs, driveways, Streets and roads

98.000(N/A)(N/A)0.950(N/A)COMPOSITE AREA & WEIGHTED CN --->
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Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  I-90 Bridge - 142

Return Event:  0 yearsSubsection:  Unit Hydrograph Summary

Type II 24-hr
Water Quality

Storm
Storm Event

years0Return Event

hours72.000Duration

in1.1Depth

hours0.167
Time of Concentration
(Composite)

acres0.680Area (User Defined)

hours0.022
Computational Time
Increment

hours11.979Time to Peak (Computed)

ft³/s0.74Flow (Peak, Computed)

hours0.050Output Increment

hours12.000
Time to Flow (Peak
Interpolated Output)

ft³/s0.73
Flow (Peak Interpolated
Output)

Drainage Area

98.000SCS CN (Composite)

acres0.680Area (User Defined)

in0.2
Maximum Retention
(Pervious)

in0.0
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in0.8
Cumulative Runoff Depth
(Pervious)

ac-ft0.048Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.048Volume

SCS Unit Hydrograph Parameters

hours0.167
Time of Concentration
(Composite)

hours0.022
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor
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Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  I-90 Bridge - 142

Return Event:  0 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s4.61Unit peak, qp

hours0.111Unit peak time, Tp

hours0.445Unit receding limb, Tr

hours0.557Total unit time, Tb
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Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  I-90 Bridge 143

Return Event:  0 yearsSubsection:  Unit Hydrograph Summary

Type II 24-hr
Water Quality

Storm
Storm Event

years0Return Event

hours72.000Duration

in1.1Depth

hours0.167
Time of Concentration
(Composite)

acres0.660Area (User Defined)

hours0.022
Computational Time
Increment

hours11.978Time to Peak (Computed)

ft³/s0.72Flow (Peak, Computed)

hours0.050Output Increment

hours12.000
Time to Flow (Peak
Interpolated Output)

ft³/s0.71
Flow (Peak Interpolated
Output)

Drainage Area

98.000SCS CN (Composite)

acres0.660Area (User Defined)

in0.2
Maximum Retention
(Pervious)

in0.0
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in0.8
Cumulative Runoff Depth
(Pervious)

ac-ft0.046Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.046Volume

SCS Unit Hydrograph Parameters

hours0.167
Time of Concentration
(Composite)

hours0.022
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor
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Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  I-90 Bridge 143

Return Event:  0 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s4.49Unit peak, qp

hours0.111Unit peak time, Tp

hours0.444Unit receding limb, Tr

hours0.556Total unit time, Tb
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Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  I-90 Bridge 147

Return Event:  0 yearsSubsection:  Unit Hydrograph Summary

Type II 24-hr
Water Quality

Storm
Storm Event

years0Return Event

hours72.000Duration

in1.1Depth

hours0.167
Time of Concentration
(Composite)

acres0.950Area (User Defined)

hours0.022
Computational Time
Increment

hours11.979Time to Peak (Computed)

ft³/s1.04Flow (Peak, Computed)

hours0.050Output Increment

hours12.000
Time to Flow (Peak
Interpolated Output)

ft³/s1.02
Flow (Peak Interpolated
Output)

Drainage Area

98.000SCS CN (Composite)

acres0.950Area (User Defined)

in0.2
Maximum Retention
(Pervious)

in0.0
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in0.8
Cumulative Runoff Depth
(Pervious)

ac-ft0.066Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.066Volume

SCS Unit Hydrograph Parameters

hours0.167
Time of Concentration
(Composite)

hours0.022
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor
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Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  I-90 Bridge 147

Return Event:  0 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

0.749K Factor

1.670Receding/Rising, Tr/Tp

ft³/s6.45Unit peak, qp

hours0.111Unit peak time, Tp

hours0.445Unit receding limb, Tr

hours0.557Total unit time, Tb
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Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  EB Detention (OUT)

Return Event:  0 yearsSubsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

577.00577.00577.00577.00577.000.000

577.00577.00577.00577.00577.000.250

577.00577.00577.00577.00577.000.500

577.00577.00577.00577.00577.000.750

577.00577.00577.00577.00577.001.000

577.00577.00577.00577.00577.001.250

577.00577.00577.00577.00577.001.500

577.00577.00577.00577.00577.001.750

577.00577.00577.00577.00577.002.000

577.00577.00577.00577.00577.002.250

577.00577.00577.00577.00577.002.500

577.00577.00577.00577.00577.002.750

577.00577.00577.00577.00577.003.000

577.00577.00577.00577.00577.003.250

577.00577.00577.00577.00577.003.500

577.00577.00577.00577.00577.003.750

577.00577.00577.00577.00577.004.000

577.00577.00577.00577.00577.004.250

577.00577.00577.00577.00577.004.500

577.00577.00577.00577.00577.004.750

577.00577.00577.00577.00577.005.000

577.01577.01577.01577.01577.005.250

577.01577.01577.01577.01577.015.500

577.01577.01577.01577.01577.015.750

577.01577.01577.01577.01577.016.000

577.01577.01577.01577.01577.016.250

577.02577.02577.02577.02577.026.500

577.02577.02577.02577.02577.026.750

577.02577.02577.02577.02577.027.000

577.03577.03577.03577.03577.027.250

577.03577.03577.03577.03577.037.500

577.04577.03577.03577.03577.037.750

577.04577.04577.04577.04577.048.000

577.04577.04577.04577.04577.048.250

577.05577.05577.05577.05577.048.500

577.06577.05577.05577.05577.058.750

577.06577.06577.06577.06577.069.000

577.07577.07577.07577.07577.069.250

577.08577.08577.07577.07577.079.500

577.09577.08577.08577.08577.089.750
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Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  EB Detention (OUT)

Return Event:  0 yearsSubsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

577.10577.09577.09577.09577.0910.000

577.11577.10577.10577.10577.1010.250

577.12577.12577.11577.11577.1110.500

577.14577.13577.13577.13577.1210.750

577.16577.15577.15577.14577.1411.000

577.19577.18577.17577.17577.1611.250

577.23577.22577.21577.20577.1911.500

577.45577.38577.33577.29577.2611.750

577.78577.74577.69577.62577.5312.000

577.86577.85577.84577.82577.8012.250

577.89577.89577.88577.87577.8712.500

577.91577.91577.90577.90577.9012.750

577.93577.93577.92577.92577.9213.000

577.94577.94577.94577.93577.9313.250

577.95577.95577.95577.95577.9413.500

577.96577.96577.96577.95577.9513.750

577.96577.96577.96577.96577.9614.000

577.97577.97577.97577.97577.9714.250

577.97577.97577.97577.97577.9714.500

577.98577.98577.98577.97577.9714.750

577.98577.98577.98577.98577.9815.000

577.98577.98577.98577.98577.9815.250

577.98577.98577.98577.98577.9815.500

577.98577.98577.98577.98577.9815.750

577.98577.98577.98577.98577.9816.000

577.98577.98577.98577.98577.9816.250

577.98577.98577.98577.98577.9816.500

577.98577.98577.98577.98577.9816.750

577.98577.98577.98577.98577.9817.000

577.98577.98577.98577.98577.9817.250

577.98577.98577.98577.98577.9817.500

577.97577.97577.98577.98577.9817.750

577.97577.97577.97577.97577.9718.000

577.97577.97577.97577.97577.9718.250

577.97577.97577.97577.97577.9718.500

577.96577.97577.97577.97577.9718.750

577.96577.96577.96577.96577.9619.000

577.96577.96577.96577.96577.9619.250

577.96577.96577.96577.96577.9619.500

577.95577.95577.95577.95577.9519.750
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Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  EB Detention (OUT)

Return Event:  0 yearsSubsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

577.95577.95577.95577.95577.9520.000

577.94577.94577.95577.95577.9520.250

577.94577.94577.94577.94577.9420.500

577.94577.94577.94577.94577.9420.750

577.93577.93577.93577.93577.9321.000

577.93577.93577.93577.93577.9321.250

577.92577.92577.92577.93577.9321.500

577.92577.92577.92577.92577.9221.750

577.91577.92577.92577.92577.9222.000

577.91577.91577.91577.91577.9122.250

577.91577.91577.91577.91577.9122.500

577.90577.90577.90577.90577.9122.750

577.90577.90577.90577.90577.9023.000

577.89577.89577.90577.90577.9023.250

577.89577.89577.89577.89577.8923.500

577.88577.89577.89577.89577.8923.750

577.88577.88577.88577.88577.8824.000

577.87577.87577.87577.88577.8824.250

577.86577.86577.87577.87577.8724.500

577.85577.86577.86577.86577.8624.750

577.85577.85577.85577.85577.8525.000

577.84577.84577.84577.84577.8425.250

577.83577.83577.83577.83577.8425.500

577.82577.82577.82577.83577.8325.750

577.81577.81577.82577.82577.8226.000

577.80577.80577.81577.81577.8126.250

577.79577.80577.80577.80577.8026.500

577.79577.79577.79577.79577.7926.750

577.78577.78577.78577.78577.7827.000

577.77577.77577.77577.77577.7827.250

577.76577.76577.76577.77577.7727.500

577.75577.75577.76577.76577.7627.750

577.74577.75577.75577.75577.7528.000

577.74577.74577.74577.74577.7428.250

577.73577.73577.73577.73577.7328.500

577.72577.72577.72577.73577.7328.750

577.71577.71577.72577.72577.7229.000

577.70577.71577.71577.71577.7129.250

577.70577.70577.70577.70577.7029.500

577.69577.69577.69577.69577.7029.750
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Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  EB Detention (OUT)

Return Event:  0 yearsSubsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

577.68577.68577.68577.69577.6930.000

577.67577.67577.68577.68577.6830.250

577.67577.67577.67577.67577.6730.500

577.66577.66577.66577.66577.6630.750

577.65577.65577.65577.65577.6631.000

577.64577.64577.64577.65577.6531.250

577.63577.64577.64577.64577.6431.500

577.63577.63577.63577.63577.6331.750

577.62577.62577.62577.62577.6232.000

577.61577.61577.61577.62577.6232.250

577.60577.61577.61577.61577.6132.500

577.60577.60577.60577.60577.6032.750

577.59577.59577.59577.59577.5933.000

577.58577.58577.58577.59577.5933.250

577.57577.58577.58577.58577.5833.500

577.57577.57577.57577.57577.5733.750

577.56577.56577.56577.56577.5634.000

577.55577.55577.55577.56577.5634.250

577.54577.55577.55577.55577.5534.500

577.54577.54577.54577.54577.5434.750

577.53577.53577.53577.53577.5435.000

577.52577.52577.53577.53577.5335.250

577.52577.52577.52577.52577.5235.500

577.51577.51577.51577.51577.5135.750

577.50577.50577.50577.51577.5136.000

577.49577.50577.50577.50577.5036.250

577.49577.49577.49577.49577.4936.500

577.48577.48577.48577.48577.4936.750

577.47577.48577.48577.48577.4837.000

577.47577.47577.47577.47577.4737.250

577.46577.46577.46577.46577.4737.500

577.45577.45577.46577.46577.4637.750

577.45577.45577.45577.45577.4538.000

577.44577.44577.44577.44577.4538.250

577.43577.43577.44577.44577.4438.500

577.43577.43577.43577.43577.4338.750

577.42577.42577.42577.42577.4339.000

577.41577.42577.42577.42577.4239.250

577.41577.41577.41577.41577.4139.500

577.40577.40577.40577.40577.4139.750
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Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  EB Detention (OUT)

Return Event:  0 yearsSubsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

577.39577.40577.40577.40577.4040.000

577.39577.39577.39577.39577.3940.250

577.38577.38577.38577.39577.3940.500

577.38577.38577.38577.38577.3840.750

577.37577.37577.37577.37577.3741.000

577.36577.36577.37577.37577.3741.250

577.36577.36577.36577.36577.3641.500

577.35577.35577.35577.35577.3641.750

577.35577.35577.35577.35577.3542.000

577.34577.34577.34577.34577.3442.250

577.33577.33577.34577.34577.3442.500

577.33577.33577.33577.33577.3342.750

577.32577.32577.32577.33577.3343.000

577.32577.32577.32577.32577.3243.250

577.31577.31577.31577.31577.3143.500

577.30577.31577.31577.31577.3143.750

577.30577.30577.30577.30577.3044.000

577.29577.29577.30577.30577.3044.250

577.29577.29577.29577.29577.2944.500

577.28577.28577.28577.29577.2944.750

577.28577.28577.28577.28577.2845.000

577.27577.27577.27577.28577.2845.250

577.27577.27577.27577.27577.2745.500

577.26577.26577.26577.26577.2745.750

577.26577.26577.26577.26577.2646.000

577.25577.25577.25577.25577.2646.250

577.25577.25577.25577.25577.2546.500

577.24577.24577.24577.24577.2546.750

577.24577.24577.24577.24577.2447.000

577.23577.23577.23577.23577.2447.250

577.23577.23577.23577.23577.2347.500

577.22577.22577.22577.23577.2347.750

577.22577.22577.22577.22577.2248.000

577.21577.21577.22577.22577.2248.250

577.21577.21577.21577.21577.2148.500

577.20577.21577.21577.21577.2148.750

577.20577.20577.20577.20577.2049.000

577.20577.20577.20577.20577.2049.250

577.19577.19577.19577.19577.2049.500

577.19577.19577.19577.19577.1949.750
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Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  EB Detention (OUT)

Return Event:  0 yearsSubsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

577.18577.18577.19577.19577.1950.000

577.18577.18577.18577.18577.1850.250

577.18577.18577.18577.18577.1850.500

577.17577.17577.17577.17577.1750.750

577.17577.17577.17577.17577.1751.000

577.16577.16577.17577.17577.1751.250

577.16577.16577.16577.16577.1651.500

577.16577.16577.16577.16577.1651.750

577.15577.15577.15577.15577.1652.000

577.15577.15577.15577.15577.1552.250

577.15577.15577.15577.15577.1552.500

577.14577.14577.14577.14577.1452.750

577.14577.14577.14577.14577.1453.000

577.14577.14577.14577.14577.1453.250

577.13577.13577.13577.13577.1353.500

577.13577.13577.13577.13577.1353.750

577.13577.13577.13577.13577.1354.000

577.12577.12577.12577.12577.1254.250

577.12577.12577.12577.12577.1254.500

577.12577.12577.12577.12577.1254.750

577.11577.11577.11577.11577.1255.000

577.11577.11577.11577.11577.1155.250

577.11577.11577.11577.11577.1155.500

577.10577.10577.11577.11577.1155.750

577.10577.10577.10577.10577.1056.000

577.10577.10577.10577.10577.1056.250

577.10577.10577.10577.10577.1056.500

577.09577.09577.09577.09577.1056.750

577.09577.09577.09577.09577.0957.000

577.09577.09577.09577.09577.0957.250

577.09577.09577.09577.09577.0957.500

577.08577.08577.08577.08577.0957.750

577.08577.08577.08577.08577.0858.000

577.08577.08577.08577.08577.0858.250

577.08577.08577.08577.08577.0858.500

577.07577.07577.08577.08577.0858.750

577.07577.07577.07577.07577.0759.000

577.07577.07577.07577.07577.0759.250

577.07577.07577.07577.07577.0759.500

577.07577.07577.07577.07577.0759.750
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Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  EB Detention (OUT)

Return Event:  0 yearsSubsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

577.06577.07577.07577.07577.0760.000

577.06577.06577.06577.06577.0660.250

577.06577.06577.06577.06577.0660.500

577.06577.06577.06577.06577.0660.750

577.06577.06577.06577.06577.0661.000

577.06577.06577.06577.06577.0661.250

577.05577.05577.06577.06577.0661.500

577.05577.05577.05577.05577.0561.750

577.05577.05577.05577.05577.0562.000

577.05577.05577.05577.05577.0562.250

577.05577.05577.05577.05577.0562.500

577.05577.05577.05577.05577.0562.750

577.05577.05577.05577.05577.0563.000

577.04577.04577.05577.05577.0563.250

577.04577.04577.04577.04577.0463.500

577.04577.04577.04577.04577.0463.750

577.04577.04577.04577.04577.0464.000

577.04577.04577.04577.04577.0464.250

577.04577.04577.04577.04577.0464.500

577.04577.04577.04577.04577.0464.750

577.04577.04577.04577.04577.0465.000

577.04577.04577.04577.04577.0465.250

577.03577.03577.04577.04577.0465.500

577.03577.03577.03577.03577.0365.750

577.03577.03577.03577.03577.0366.000

577.03577.03577.03577.03577.0366.250

577.03577.03577.03577.03577.0366.500

577.03577.03577.03577.03577.0366.750

577.03577.03577.03577.03577.0367.000

577.03577.03577.03577.03577.0367.250

577.03577.03577.03577.03577.0367.500

577.03577.03577.03577.03577.0367.750

577.03577.03577.03577.03577.0368.000

577.03577.03577.03577.03577.0368.250

577.02577.02577.02577.03577.0368.500

577.02577.02577.02577.02577.0268.750

577.02577.02577.02577.02577.0269.000

577.02577.02577.02577.02577.0269.250

577.02577.02577.02577.02577.0269.500

577.02577.02577.02577.02577.0269.750
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Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  EB Detention (OUT)

Return Event:  0 yearsSubsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

577.02577.02577.02577.02577.0270.000

577.02577.02577.02577.02577.0270.250

577.02577.02577.02577.02577.0270.500

577.02577.02577.02577.02577.0270.750

577.02577.02577.02577.02577.0271.000

577.02577.02577.02577.02577.0271.250

577.02577.02577.02577.02577.0271.500

577.02577.02577.02577.02577.0271.750

(N/A)(N/A)(N/A)(N/A)577.0272.000
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Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  EB Detention

Return Event:  0 yearsSubsection:  Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0000.0000.0000.0000.0000.000

0.0000.0000.0000.0000.0000.250

0.0000.0000.0000.0000.0000.500

0.0000.0000.0000.0000.0000.750

0.0000.0000.0000.0000.0001.000

0.0000.0000.0000.0000.0001.250

0.0000.0000.0000.0000.0001.500

0.0000.0000.0000.0000.0001.750

0.0000.0000.0000.0000.0002.000

0.0000.0000.0000.0000.0002.250

0.0000.0000.0000.0000.0002.500

0.0000.0000.0000.0000.0002.750

0.0000.0000.0000.0000.0003.000

0.0000.0000.0000.0000.0003.250

0.0000.0000.0000.0000.0003.500

0.0000.0000.0000.0000.0003.750

0.0000.0000.0000.0000.0004.000

0.0000.0000.0000.0000.0004.250

0.0000.0000.0000.0000.0004.500

0.0000.0000.0000.0000.0004.750

0.0000.0000.0000.0000.0005.000

0.0010.0010.0010.0010.0015.250

0.0010.0010.0010.0010.0015.500

0.0010.0010.0010.0010.0015.750

0.0010.0010.0010.0010.0016.000

0.0020.0010.0010.0010.0016.250

0.0020.0020.0020.0020.0026.500

0.0020.0020.0020.0020.0026.750

0.0020.0020.0020.0020.0027.000

0.0030.0030.0030.0030.0037.250

0.0030.0030.0030.0030.0037.500

0.0040.0040.0030.0030.0037.750

0.0040.0040.0040.0040.0048.000

0.0040.0040.0040.0040.0048.250

0.0050.0050.0050.0050.0058.500

0.0060.0060.0050.0050.0058.750

0.0060.0060.0060.0060.0069.000

0.0070.0070.0070.0070.0079.250

0.0080.0080.0080.0070.0079.500

0.0090.0090.0080.0080.0089.750
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Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  EB Detention

Return Event:  0 yearsSubsection:  Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0100.0100.0090.0090.00910.000

0.0110.0110.0110.0100.01010.250

0.0120.0120.0120.0120.01110.500

0.0140.0140.0130.0130.01310.750

0.0160.0160.0150.0150.01511.000

0.0190.0190.0180.0170.01711.250

0.0250.0230.0220.0210.02011.500

0.0490.0410.0350.0300.02711.750

0.0870.0830.0760.0680.05812.000

0.0970.0960.0940.0930.09012.250

0.1010.1010.1000.0990.09812.500

0.1040.1030.1030.1020.10212.750

0.1060.1060.1050.1050.10413.000

0.1080.1070.1070.1070.10613.250

0.1090.1090.1080.1080.10813.500

0.1100.1100.1090.1090.10913.750

0.1100.1100.1100.1100.11014.000

0.1110.1110.1110.1110.11114.250

0.1120.1110.1110.1110.11114.500

0.1120.1120.1120.1120.11214.750

0.1120.1120.1120.1120.11215.000

0.1130.1130.1120.1120.11215.250

0.1130.1130.1130.1130.11315.500

0.1130.1130.1130.1130.11315.750

0.1130.1130.1130.1130.11316.000

0.1130.1130.1130.1130.11316.250

0.1130.1130.1130.1130.11316.500

0.1130.1130.1130.1130.11316.750

0.1120.1120.1120.1120.11217.000

0.1120.1120.1120.1120.11217.250

0.1120.1120.1120.1120.11217.500

0.1120.1120.1120.1120.11217.750

0.1110.1120.1120.1120.11218.000

0.1110.1110.1110.1110.11118.250

0.1110.1110.1110.1110.11118.500

0.1100.1110.1110.1110.11118.750

0.1100.1100.1100.1100.11019.000

0.1100.1100.1100.1100.11019.250

0.1090.1090.1090.1100.11019.500

0.1090.1090.1090.1090.10919.750
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Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  EB Detention

Return Event:  0 yearsSubsection:  Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.1080.1080.1090.1090.10920.000

0.1080.1080.1080.1080.10820.250

0.1070.1070.1080.1080.10820.500

0.1070.1070.1070.1070.10720.750

0.1060.1060.1060.1070.10721.000

0.1060.1060.1060.1060.10621.250

0.1050.1050.1050.1060.10621.500

0.1050.1050.1050.1050.10521.750

0.1040.1040.1040.1040.10522.000

0.1040.1040.1040.1040.10422.250

0.1030.1030.1030.1030.10422.500

0.1030.1030.1030.1030.10322.750

0.1020.1020.1020.1020.10323.000

0.1020.1020.1020.1020.10223.250

0.1010.1010.1010.1010.10123.500

0.1000.1010.1010.1010.10123.750

0.1000.1000.1000.1000.10024.000

0.0990.0990.0990.0990.10024.250

0.0980.0980.0980.0980.09924.500

0.0970.0970.0970.0970.09724.750

0.0960.0960.0960.0960.09625.000

0.0940.0950.0950.0950.09525.250

0.0930.0940.0940.0940.09425.500

0.0920.0930.0930.0930.09325.750

0.0910.0920.0920.0920.09226.000

0.0900.0910.0910.0910.09126.250

0.0890.0890.0900.0900.09026.500

0.0880.0880.0890.0890.08926.750

0.0870.0870.0880.0880.08827.000

0.0860.0860.0870.0870.08727.250

0.0850.0850.0860.0860.08627.500

0.0840.0840.0850.0850.08527.750

0.0830.0830.0840.0840.08428.000

0.0820.0820.0830.0830.08328.250

0.0810.0810.0820.0820.08228.500

0.0800.0800.0810.0810.08128.750

0.0790.0790.0800.0800.08029.000

0.0780.0790.0790.0790.07929.250

0.0770.0780.0780.0780.07829.500

0.0760.0770.0770.0770.07729.750

Page 33 of 5727 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

11/29/2011

Bentley PondPack V8i
[08.11.01.51]

Bentley Systems, Inc.  Haestad Methods Solution
CenterEastBank.ppc



Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  EB Detention

Return Event:  0 yearsSubsection:  Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0750.0760.0760.0760.07630.000

0.0750.0750.0750.0750.07530.250

0.0740.0740.0740.0740.07430.500

0.0730.0730.0730.0730.07330.750

0.0720.0720.0720.0720.07231.000

0.0710.0710.0710.0710.07231.250

0.0700.0700.0700.0700.07131.500

0.0690.0690.0690.0700.07031.750

0.0680.0680.0680.0690.06932.000

0.0670.0670.0680.0680.06832.250

0.0660.0670.0670.0670.06732.500

0.0650.0660.0660.0660.06632.750

0.0650.0650.0650.0650.06533.000

0.0640.0640.0640.0640.06433.250

0.0630.0630.0630.0630.06333.500

0.0620.0620.0620.0620.06333.750

0.0610.0610.0610.0620.06234.000

0.0600.0600.0610.0610.06134.250

0.0590.0600.0600.0600.06034.500

0.0590.0590.0590.0590.05934.750

0.0580.0580.0580.0580.05835.000

0.0570.0570.0570.0570.05835.250

0.0560.0560.0560.0570.05735.500

0.0550.0550.0560.0560.05635.750

0.0540.0550.0550.0550.05536.000

0.0540.0540.0540.0540.05436.250

0.0530.0530.0530.0530.05336.500

0.0520.0520.0520.0530.05336.750

0.0510.0510.0520.0520.05237.000

0.0500.0510.0510.0510.05137.250

0.0500.0500.0500.0500.05037.500

0.0490.0490.0490.0490.05037.750

0.0480.0480.0480.0490.04938.000

0.0470.0480.0480.0480.04838.250

0.0470.0470.0470.0470.04738.500

0.0460.0460.0460.0460.04738.750

0.0450.0450.0450.0460.04639.000

0.0440.0450.0450.0450.04539.250

0.0440.0440.0440.0440.04439.500

0.0430.0430.0430.0430.04439.750
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Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  EB Detention

Return Event:  0 yearsSubsection:  Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0420.0420.0430.0430.04340.000

0.0420.0420.0420.0420.04240.250

0.0410.0410.0410.0410.04140.500

0.0400.0400.0400.0410.04140.750

0.0390.0400.0400.0400.04041.000

0.0390.0390.0390.0390.03941.250

0.0380.0380.0380.0390.03941.500

0.0370.0380.0380.0380.03841.750

0.0370.0370.0370.0370.03742.000

0.0360.0360.0360.0370.03742.250

0.0350.0360.0360.0360.03642.500

0.0350.0350.0350.0350.03542.750

0.0340.0340.0340.0350.03543.000

0.0340.0340.0340.0340.03443.250

0.0330.0330.0330.0330.03343.500

0.0320.0320.0330.0330.03343.750

0.0320.0320.0320.0320.03244.000

0.0310.0310.0310.0310.03244.250

0.0300.0310.0310.0310.03144.500

0.0300.0300.0300.0300.03044.750

0.0290.0290.0300.0300.03045.000

0.0290.0290.0290.0290.02945.250

0.0280.0280.0280.0280.02945.500

0.0280.0280.0280.0280.02845.750

0.0270.0270.0270.0270.02746.000

0.0260.0270.0270.0270.02746.250

0.0260.0260.0260.0260.02646.500

0.0250.0260.0260.0260.02646.750

0.0250.0250.0250.0250.02547.000

0.0240.0240.0250.0250.02547.250

0.0240.0240.0240.0240.02447.500

0.0230.0230.0240.0240.02447.750

0.0230.0230.0230.0230.02348.000

0.0220.0220.0230.0230.02348.250

0.0220.0220.0220.0220.02248.500

0.0210.0220.0220.0220.02248.750

0.0210.0210.0210.0210.02149.000

0.0210.0210.0210.0210.02149.250

0.0200.0200.0200.0200.02049.500

0.0200.0200.0200.0200.02049.750
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Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  EB Detention

Return Event:  0 yearsSubsection:  Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0190.0190.0190.0190.02050.000

0.0190.0190.0190.0190.01950.250

0.0180.0180.0180.0190.01950.500

0.0180.0180.0180.0180.01850.750

0.0170.0180.0180.0180.01851.000

0.0170.0170.0170.0170.01751.250

0.0170.0170.0170.0170.01751.500

0.0160.0160.0160.0170.01751.750

0.0160.0160.0160.0160.01652.000

0.0160.0160.0160.0160.01652.250

0.0150.0150.0150.0150.01552.500

0.0150.0150.0150.0150.01552.750

0.0140.0140.0150.0150.01553.000

0.0140.0140.0140.0140.01453.250

0.0140.0140.0140.0140.01453.500

0.0130.0130.0130.0140.01453.750

0.0130.0130.0130.0130.01354.000

0.0130.0130.0130.0130.01354.250

0.0120.0120.0120.0130.01354.500

0.0120.0120.0120.0120.01254.750

0.0120.0120.0120.0120.01255.000

0.0110.0110.0120.0120.01255.250

0.0110.0110.0110.0110.01155.500

0.0110.0110.0110.0110.01155.750

0.0110.0110.0110.0110.01156.000

0.0100.0100.0100.0100.01056.250

0.0100.0100.0100.0100.01056.500

0.0100.0100.0100.0100.01056.750

0.0090.0090.0100.0100.01057.000

0.0090.0090.0090.0090.00957.250

0.0090.0090.0090.0090.00957.500

0.0090.0090.0090.0090.00957.750

0.0080.0080.0080.0090.00958.000

0.0080.0080.0080.0080.00858.250

0.0080.0080.0080.0080.00858.500

0.0080.0080.0080.0080.00858.750

0.0070.0080.0080.0080.00859.000

0.0070.0070.0070.0070.00759.250

0.0070.0070.0070.0070.00759.500

0.0070.0070.0070.0070.00759.750
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Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  EB Detention

Return Event:  0 yearsSubsection:  Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0070.0070.0070.0070.00760.000

0.0060.0070.0070.0070.00760.250

0.0060.0060.0060.0060.00660.500

0.0060.0060.0060.0060.00660.750

0.0060.0060.0060.0060.00661.000

0.0060.0060.0060.0060.00661.250

0.0060.0060.0060.0060.00661.500

0.0050.0050.0060.0060.00661.750

0.0050.0050.0050.0050.00562.000

0.0050.0050.0050.0050.00562.250

0.0050.0050.0050.0050.00562.500

0.0050.0050.0050.0050.00562.750

0.0050.0050.0050.0050.00563.000

0.0050.0050.0050.0050.00563.250

0.0040.0040.0050.0050.00563.500

0.0040.0040.0040.0040.00463.750

0.0040.0040.0040.0040.00464.000

0.0040.0040.0040.0040.00464.250

0.0040.0040.0040.0040.00464.500

0.0040.0040.0040.0040.00464.750

0.0040.0040.0040.0040.00465.000

0.0040.0040.0040.0040.00465.250

0.0040.0040.0040.0040.00465.500

0.0030.0030.0040.0040.00465.750

0.0030.0030.0030.0030.00366.000

0.0030.0030.0030.0030.00366.250

0.0030.0030.0030.0030.00366.500

0.0030.0030.0030.0030.00366.750

0.0030.0030.0030.0030.00367.000

0.0030.0030.0030.0030.00367.250

0.0030.0030.0030.0030.00367.500

0.0030.0030.0030.0030.00367.750

0.0030.0030.0030.0030.00368.000

0.0030.0030.0030.0030.00368.250

0.0030.0030.0030.0030.00368.500

0.0020.0020.0020.0030.00368.750

0.0020.0020.0020.0020.00269.000

0.0020.0020.0020.0020.00269.250

0.0020.0020.0020.0020.00269.500

0.0020.0020.0020.0020.00269.750

Page 37 of 5727 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

11/29/2011

Bentley PondPack V8i
[08.11.01.51]

Bentley Systems, Inc.  Haestad Methods Solution
CenterEastBank.ppc



Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  EB Detention

Return Event:  0 yearsSubsection:  Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0020.0020.0020.0020.00270.000

0.0020.0020.0020.0020.00270.250

0.0020.0020.0020.0020.00270.500

0.0020.0020.0020.0020.00270.750

0.0020.0020.0020.0020.00271.000

0.0020.0020.0020.0020.00271.250

0.0020.0020.0020.0020.00271.500

0.0020.0020.0020.0020.00271.750

(N/A)(N/A)(N/A)(N/A)0.00272.000
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Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  EB Detention

Return Event:  0 yearsSubsection:  Elevation-Area Volume Curve

Volume (Total)
(ac-ft)

Volume
(ac-ft)

A1+A2+sqr(A1*A
2)

(acres)

Area
(acres)

Planimeter
(ft²)

Elevation
(ft)

0.0000.0000.0000.1020.0577.00

0.1150.1150.3450.1280.0578.00

0.2570.1420.4260.1560.0579.00

0.2590.0020.5140.1870.0579.01

0.4700.2110.6400.2410.0580.00

0.7320.2620.7850.2830.0581.00
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Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  EB Detention

Return Event:  0 yearsSubsection:  Volume Equations

Pond Volume Equations
* Incremental volume computed by the Conic Method for Reservoir Volumes.

Volume = (1/3) * (EL2 - El1) * (Area1 + Area2 + sqr(Area1 * Area2))

Lower and upper elevations of the incrementwhere: EL1, EL2

Areas computed for EL1, EL2, respectivelyArea1, Area2

Incremental volume between EL1 and EL2Volume

Page 40 of 5727 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

11/29/2011

Bentley PondPack V8i
[08.11.01.51]

Bentley Systems, Inc.  Haestad Methods Solution
CenterEastBank.ppc



Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  EB Detention WQB

Return Event:  0 yearsSubsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft577.00Minimum (Headwater)

ft0.10Increment (Headwater)

ft581.00Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

581.00578.00C0ForwardR0Inlet Box

581.00577.00C0ForwardOrifice - 1Orifice-Circular

581.00574.50TWForwardC0Culvert-Circular

(N/A)(N/A)TailwaterTailwater Settings

Page 41 of 5727 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

11/29/2011

Bentley PondPack V8i
[08.11.01.51]

Bentley Systems, Inc.  Haestad Methods Solution
CenterEastBank.ppc



Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  EB Detention WQB

Return Event:  0 yearsSubsection:  Outlet Input Data

Structure ID:  R0
Structure Type:  Inlet Box

1Number of Openings

ft578.00Elevation

ft²2.6Orifice Area

0.660Orifice Coefficient

ft6.50Weir Length

(ft^0.5)/s3.00Weir Coefficient

1.000K Reverse

0.000Manning's n

0.000Kev, Charged Riser

FalseWeir Submergence

FalseOrifice H to crest
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Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  EB Detention WQB

Return Event:  0 yearsSubsection:  Outlet Input Data

Structure ID:  C0
Structure Type:  Culvert-Circular

1Number of Barrels

in24.0Diameter

ft129.20Length

ft129.20Length (Computed Barrel)

ft/ft0.002Slope (Computed)

Outlet Control Data

0.015Manning's n

0.500Ke

0.017Kb

0.000Kr

ft0.00Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0098K

2.0000M

0.0398C

0.6700Y

1.159T1 ratio (HW/D)

1.306T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 0 equation below T1
elevation.
Use submerged inlet control 0 equation above T2
elevation

In transition zone between unsubmerged and submerged
inlet control,
interpolate between flows at T1 & T2...

ft576.82T1 Elevation ft³/s15.55T1 Flow

ft577.11T2 Elevation ft³/s17.77T2 Flow
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Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  EB Detention WQB

Return Event:  0 yearsSubsection:  Outlet Input Data

Structure ID:  Orifice - 1
Structure Type:  Orifice-Circular

2Number of Openings

ft577.00Elevation

in1.0Orifice Diameter

0.660Orifice Coefficient

Structure ID:  TW
Structure Type:  TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.01
Tailwater Tolerance
(Minimum)

ft0.50
Tailwater Tolerance
(Maximum)

ft0.01
Headwater Tolerance
(Minimum)

ft0.50
Headwater Tolerance
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)
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Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  EB Detention WQB

Return Event:  0 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = R0  (Inlet Box)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = C0  (Culvert-Circular)

Tailwater
Error
(ft)

Downstream
Channel
Tailwater

(ft)

Convergence
Error
(ft³/s)

Downstream
Hydraulic

Grade Line
Error
(ft)

Next
Downstream

Hydraulic
Grade Line

(ft)

Converge
Downstream

Hydraulic
Grade Line

(ft)

(into)
Headwater
Hydraulic

Grade Line
(ft)

Device
Flow

(ft³/s)

Water
Surface

Elevation
(ft)

0.00(N/A)0.000.000.000.000.000.00577.00

0.00(N/A)0.000.00574.560.000.000.00577.10

0.00(N/A)0.000.00574.580.000.000.00577.20

0.00(N/A)0.000.00574.590.000.000.00577.30

0.00(N/A)0.000.00574.600.000.000.00577.40

0.00(N/A)0.000.00574.610.000.000.00577.50

0.00(N/A)0.000.00574.610.000.000.00577.60

0.00(N/A)0.000.00574.610.000.000.00577.70

0.00(N/A)0.000.00574.620.000.000.00577.80

0.00(N/A)0.000.00574.620.000.000.00577.90

0.00(N/A)0.000.00574.630.000.000.00578.00

0.00(N/A)0.000.00574.93Free Outfall578.100.62578.10

0.00(N/A)0.000.00575.21Free Outfall578.201.74578.20

0.00(N/A)0.000.00575.48Free Outfall578.303.20578.30

0.00(N/A)0.000.00575.74Free Outfall578.404.93578.40

0.00(N/A)0.000.00576.00Free Outfall578.506.89578.50

0.00(N/A)0.000.00576.27Free Outfall578.609.06578.60

0.00(N/A)0.000.00576.56Free Outfall578.7011.42578.70

0.00(N/A)0.000.00576.67Free Outfall578.8012.31578.80

0.00(N/A)0.000.00576.78Free Outfall578.9013.06578.90

0.00(N/A)0.000.00576.89Free Outfall579.0013.77579.00

0.00(N/A)0.000.00577.00Free Outfall579.1014.44579.10

0.00(N/A)0.000.00577.14Free Outfall579.2015.08579.20

0.00(N/A)0.000.00577.27Free Outfall579.3015.69579.30

0.00(N/A)0.000.00577.40Free Outfall579.4016.29579.40

0.00(N/A)0.000.00577.53Free Outfall579.5016.86579.50

0.00(N/A)0.000.00577.66Free Outfall579.6017.41579.60

0.00(N/A)0.000.00577.79Free Outfall579.7017.95579.70

0.00(N/A)0.000.00577.91Free Outfall579.8018.47579.80

0.00(N/A)0.000.00578.03578.03579.9018.97579.90

0.00(N/A)0.000.00578.15578.15580.0019.47580.00

0.00(N/A)0.000.00578.28578.28580.1019.95580.10

0.00(N/A)0.000.00578.40578.40580.2020.42580.20

0.00(N/A)0.000.00578.52578.52580.3020.88580.30

0.00(N/A)0.000.00578.63578.63580.4021.33580.40
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Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  EB Detention WQB

Return Event:  0 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = R0  (Inlet Box)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = C0  (Culvert-Circular)

Tailwater
Error
(ft)

Downstream
Channel
Tailwater

(ft)

Convergence
Error
(ft³/s)

Downstream
Hydraulic

Grade Line
Error
(ft)

Next
Downstream

Hydraulic
Grade Line

(ft)

Converge
Downstream

Hydraulic
Grade Line

(ft)

(into)
Headwater
Hydraulic

Grade Line
(ft)

Device
Flow

(ft³/s)

Water
Surface

Elevation
(ft)

0.00(N/A)0.000.00578.75578.75580.5021.76580.50

0.00(N/A)0.000.00578.87578.87580.6022.20580.60

0.00(N/A)0.000.00578.99578.99580.7022.62580.70

0.00(N/A)0.000.00579.10579.10580.8023.03580.80

0.00(N/A)0.000.00579.21579.21580.9023.44580.90

0.00(N/A)0.000.00579.33579.33581.0023.84581.00

Message

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

Weir: H =0.1ft

Weir: H =0.2ft

Weir: H =0.3ft

Weir: H =0.4ft

Weir: H =0.5ft

Weir: H =0.6ft

Weir: H =0.7ft

Orifice: H =.80; Riser orifice equation
controlling.

Orifice: H =.90; Riser orifice equation
controlling.

Orifice: H =1.00; Riser orifice equation
controlling.

Orifice: H =1.10; Riser orifice equation
controlling.

Orifice: H =1.20; Riser orifice equation
controlling.
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Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  EB Detention WQB

Return Event:  0 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = R0  (Inlet Box)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = C0  (Culvert-Circular)

Message

Orifice: H =1.30; Riser orifice equation
controlling.

Orifice: H =1.40; Riser orifice equation
controlling.

Orifice: H =1.50; Riser orifice equation
controlling.

Orifice: H =1.60; Riser orifice equation
controlling.

Orifice: H =1.70; Riser orifice equation
controlling.

Orifice: H =1.80; Riser orifice equation
controlling.

FULLY CHARGED RISER: Orifice
Equation Control to Crest; H=1.90

FULLY CHARGED RISER: Orifice
Equation Control to Crest; H=2.00

FULLY CHARGED RISER: Orifice
Equation Control to Crest; H=2.10

FULLY CHARGED RISER: Orifice
Equation Control to Crest; H=2.20

FULLY CHARGED RISER: Orifice
Equation Control to Crest; H=2.30

FULLY CHARGED RISER: Orifice
Equation Control to Crest; H=2.40

FULLY CHARGED RISER: Orifice
Equation Control to Crest; H=2.50

FULLY CHARGED RISER: Orifice
Equation Control to Crest; H=2.60

FULLY CHARGED RISER: Orifice
Equation Control to Crest; H=2.70

FULLY CHARGED RISER: Orifice
Equation Control to Crest; H=2.80

FULLY CHARGED RISER: Orifice
Equation Control to Crest; H=2.90

FULLY CHARGED RISER: Orifice
Equation Control to Crest; H=3.00
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Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  EB Detention WQB

Return Event:  0 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = C0  (Culvert-Circular)
---------------------------------------
Mannings open channel maximum capacity:  10.50 ft³/s
Upstream   ID  = R0, Orifice - 1
Downstream ID  = Tailwater (Pond Outfall)

Tailwater
Error
(ft)

Downstream
Channel
Tailwater

(ft)

Convergence
Error
(ft³/s)

Downstream
Hydraulic

Grade Line
Error
(ft)

Next
Downstream

Hydraulic
Grade Line

(ft)

Converge
Downstream

Hydraulic
Grade Line

(ft)

(into)
Headwater
Hydraulic

Grade Line
(ft)

Device
Flow

(ft³/s)

Water
Surface

Elevation
(ft)

0.00(N/A)0.000.00Free Outfall0.000.000.00577.00

0.00(N/A)0.000.00Free OutfallFree Outfall574.560.01577.10

0.00(N/A)0.000.00Free OutfallFree Outfall574.580.02577.20

0.00(N/A)0.000.00Free OutfallFree Outfall574.590.03577.30

0.00(N/A)0.000.00Free OutfallFree Outfall574.600.03577.40

0.00(N/A)0.000.00Free OutfallFree Outfall574.610.04577.50

0.00(N/A)0.000.00Free OutfallFree Outfall574.610.04577.60

0.00(N/A)0.000.00Free OutfallFree Outfall574.610.05577.70

0.00(N/A)0.000.00Free OutfallFree Outfall574.620.05577.80

0.00(N/A)0.000.00Free OutfallFree Outfall574.620.05577.90

0.00(N/A)0.000.00Free OutfallFree Outfall574.630.06578.00

0.00(N/A)0.000.00Free OutfallFree Outfall574.930.68578.10

0.00(N/A)0.000.00Free OutfallFree Outfall575.211.81578.20

0.00(N/A)0.000.00Free OutfallFree Outfall575.483.27578.30

0.00(N/A)0.000.00Free OutfallFree Outfall575.745.00578.40

0.00(N/A)0.000.00Free OutfallFree Outfall576.006.96578.50

0.00(N/A)0.000.00Free OutfallFree Outfall576.279.14578.60

0.00(N/A)0.000.00Free OutfallFree Outfall576.5611.49578.70

0.00(N/A)0.010.00Free OutfallFree Outfall576.6712.38578.80

0.00(N/A)0.010.00Free OutfallFree Outfall576.7813.13578.90

0.00(N/A)0.010.00Free OutfallFree Outfall576.8913.83579.00

0.00(N/A)0.010.00Free OutfallFree Outfall577.0014.51579.10

0.00(N/A)0.010.00Free OutfallFree Outfall577.1415.15579.20

0.00(N/A)0.010.00Free OutfallFree Outfall577.2715.76579.30

0.00(N/A)0.010.00Free OutfallFree Outfall577.4016.36579.40

0.00(N/A)0.010.00Free OutfallFree Outfall577.5316.93579.50

0.00(N/A)0.010.00Free OutfallFree Outfall577.6617.48579.60

0.00(N/A)0.010.00Free OutfallFree Outfall577.7918.02579.70

0.00(N/A)0.010.00Free OutfallFree Outfall577.9118.54579.80

0.00(N/A)0.020.00Free OutfallFree Outfall578.0319.03579.90

0.00(N/A)0.020.00Free OutfallFree Outfall578.1519.53580.00

0.00(N/A)0.010.00Free OutfallFree Outfall578.2820.02580.10

0.00(N/A)0.010.00Free OutfallFree Outfall578.4020.49580.20

0.00(N/A)0.020.00Free OutfallFree Outfall578.5220.94580.30
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Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  EB Detention WQB

Return Event:  0 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = C0  (Culvert-Circular)
---------------------------------------
Mannings open channel maximum capacity:  10.50 ft³/s
Upstream   ID  = R0, Orifice - 1
Downstream ID  = Tailwater (Pond Outfall)

Tailwater
Error
(ft)

Downstream
Channel
Tailwater

(ft)

Convergence
Error
(ft³/s)

Downstream
Hydraulic

Grade Line
Error
(ft)

Next
Downstream

Hydraulic
Grade Line

(ft)

Converge
Downstream

Hydraulic
Grade Line

(ft)

(into)
Headwater
Hydraulic

Grade Line
(ft)

Device
Flow

(ft³/s)

Water
Surface

Elevation
(ft)

0.00(N/A)0.020.00Free OutfallFree Outfall578.6321.38580.40

0.00(N/A)0.020.00Free OutfallFree Outfall578.7521.82580.50

0.00(N/A)0.010.00Free OutfallFree Outfall578.8722.26580.60

0.00(N/A)0.020.00Free OutfallFree Outfall578.9922.67580.70

0.00(N/A)0.020.00Free OutfallFree Outfall579.1023.09580.80

0.00(N/A)0.020.00Free OutfallFree Outfall579.2123.49580.90

0.00(N/A)0.020.00Free OutfallFree Outfall579.3323.90581.00

Message

WS below an invert; no flow.

BACKWATER CONTROL.. Vh= .005ft
hwDi= .057ft  Lbw= 129.2ft Hev=
.00ft

BACKWATER CONTROL.. Vh= .006ft
hwDi= .071ft  Lbw= 129.2ft Hev=
.00ft

BACKWATER CONTROL.. Vh= .007ft
hwDi= .081ft  Lbw= 129.2ft Hev=
.00ft

BACKWATER CONTROL.. Vh= .008ft
hwDi= .087ft  Lbw= 129.2ft Hev=
.00ft

BACKWATER CONTROL.. Vh= .009ft
hwDi= .092ft  Lbw= 129.2ft Hev=
.00ft

BACKWATER CONTROL.. Vh= .010ft
hwDi= .096ft  Lbw= 129.2ft Hev=
.00ft

BACKWATER CONTROL.. Vh= .010ft
hwDi= .099ft  Lbw= 129.2ft Hev=
.00ft

BACKWATER CONTROL.. Vh= .010ft
hwDi= .104ft  Lbw= 129.2ft Hev=
.00ft

BACKWATER CONTROL.. Vh= .011ft
hwDi= .107ft  Lbw= 129.2ft Hev=
.00ft
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Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  EB Detention WQB

Return Event:  0 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = C0  (Culvert-Circular)
---------------------------------------
Mannings open channel maximum capacity:  10.50 ft³/s
Upstream   ID  = R0, Orifice - 1
Downstream ID  = Tailwater (Pond Outfall)

Message

BACKWATER CONTROL.. Vh= .011ft
hwDi= .110ft  Lbw= 129.2ft Hev=
.00ft

BACKWATER CONTROL.. Vh= .049ft
hwDi= .357ft  Lbw= 129.2ft Hev=
.00ft

BACKWATER CONTROL.. Vh= .088ft
hwDi= .582ft  Lbw= 129.2ft Hev=
.00ft

BACKWATER CONTROL.. Vh= .124ft
hwDi= .792ft  Lbw= 129.2ft Hev=
.00ft

BACKWATER CONTROL.. Vh= .158ft
hwDi= 1.000ft  Lbw= 129.2ft Hev=
.00ft

BACKWATER CONTROL.. Vh= .191ft
hwDi= 1.209ft  Lbw= 129.2ft Hev=
.00ft

BACKWATER CONTROL.. Vh= .225ft
hwDi= 1.429ft  Lbw= 129.2ft Hev=
.00ft

BACKWATER CONTROL.. Vh= .262ft
hwDi= 1.665ft  Lbw= 129.2ft Hev=
.00ft

BACKWATER CONTROL.. Vh= .278ft
hwDi= 1.758ft  Lbw= 129.2ft Hev=
.00ft

BACKWATER CONTROL.. Vh= .293ft
hwDi= 1.840ft  Lbw= 129.2ft Hev=
.00ft

BACKWATER CONTROL.. Vh= .309ft
hwDi= 1.920ft  Lbw= 129.2ft Hev=
.00ft

FULL FLOW...Lfull=2.08ft  Vh=.332ft
HL=.509ft Hev= .00ft

FULL FLOW...Lfull=27.76ft  Vh=.361ft
HL=.708ft Hev= .00ft

FULL FLOW...Lfull=46.35ft  Vh=.391ft
HL=.887ft Hev= .00ft
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Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  EB Detention WQB

Return Event:  0 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = C0  (Culvert-Circular)
---------------------------------------
Mannings open channel maximum capacity:  10.50 ft³/s
Upstream   ID  = R0, Orifice - 1
Downstream ID  = Tailwater (Pond Outfall)

Message

FULL FLOW...Lfull=60.39ft  Vh=.421ft
HL=1.052ft Hev= .00ft

FULL FLOW...Lfull=71.35ft  Vh=.451ft
HL=1.209ft Hev= .00ft

FULL FLOW...Lfull=80.00ft  Vh=.481ft
HL=1.358ft Hev= .00ft

FULL FLOW...Lfull=87.04ft  Vh=.511ft
HL=1.502ft Hev= .00ft

FULL FLOW...Lfull=92.72ft  Vh=.541ft
HL=1.641ft Hev= .00ft

FULL FLOW...Lfull=97.41ft  Vh=.571ft
HL=1.774ft Hev= .00ft

FULL FLOW...Lfull=101.26ft  Vh=.600ft
HL=1.905ft Hev= .00ft

FULL FLOW...Lfull=104.71ft  Vh=.631ft
HL=2.038ft Hev= .00ft

FULL FLOW...Lfull=107.65ft  Vh=.661ft
HL=2.167ft Hev= .00ft

FULL FLOW...Lfull=109.85ft  Vh=.690ft
HL=2.288ft Hev= .00ft

FULL FLOW...Lfull=111.95ft  Vh=.720ft
HL=2.412ft Hev= .00ft

FULL FLOW...Lfull=113.79ft  Vh=.750ft
HL=2.534ft Hev= .00ft

FULL FLOW...Lfull=115.47ft  Vh=.780ft
HL=2.660ft Hev= .00ft

FULL FLOW...Lfull=116.83ft  Vh=.810ft
HL=2.777ft Hev= .00ft

FULL FLOW...Lfull=118.10ft  Vh=.839ft
HL=2.897ft Hev= .00ft

FULL FLOW...Lfull=118.47ft  Vh=.869ft
HL=3.005ft Hev= .00ft

FULL FLOW...Lfull=119.47ft  Vh=.899ft
HL=3.124ft Hev= .00ft
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Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  EB Detention WQB

Return Event:  0 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Orifice - 1  (Orifice-Circular)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = C0  (Culvert-Circular)

Tailwater
Error
(ft)

Downstream
Channel
Tailwater

(ft)

Convergence
Error
(ft³/s)

Downstream
Hydraulic

Grade Line
Error
(ft)

Next
Downstream

Hydraulic
Grade Line

(ft)

Converge
Downstream

Hydraulic
Grade Line

(ft)

(into)
Headwater
Hydraulic

Grade Line
(ft)

Device
Flow

(ft³/s)

Water
Surface

Elevation
(ft)

0.00(N/A)0.000.000.000.000.000.00577.00

0.00(N/A)0.000.00574.56Free Outfall577.100.01577.10

0.00(N/A)0.000.00574.58Free Outfall577.200.02577.20

0.00(N/A)0.000.00574.59Free Outfall577.300.03577.30

0.00(N/A)0.000.00574.60Free Outfall577.400.03577.40

0.00(N/A)0.000.00574.61Free Outfall577.500.04577.50

0.00(N/A)0.000.00574.61Free Outfall577.600.04577.60

0.00(N/A)0.000.00574.61Free Outfall577.700.05577.70

0.00(N/A)0.000.00574.62Free Outfall577.800.05577.80

0.00(N/A)0.000.00574.62Free Outfall577.900.05577.90

0.00(N/A)0.000.00574.63Free Outfall578.000.06578.00

0.00(N/A)0.000.00574.93Free Outfall578.100.06578.10

0.00(N/A)0.000.00575.21Free Outfall578.200.06578.20

0.00(N/A)0.000.00575.48Free Outfall578.300.06578.30

0.00(N/A)0.000.00575.74Free Outfall578.400.07578.40

0.00(N/A)0.000.00576.00Free Outfall578.500.07578.50

0.00(N/A)0.000.00576.27Free Outfall578.600.07578.60

0.00(N/A)0.000.00576.56Free Outfall578.700.07578.70

0.00(N/A)0.000.00576.67Free Outfall578.800.08578.80

0.00(N/A)0.000.00576.78Free Outfall578.900.08578.90

0.00(N/A)0.000.00576.89Free Outfall579.000.08579.00

0.00(N/A)0.000.00577.00577.00579.100.08579.10

0.00(N/A)0.000.00577.14577.14579.200.08579.20

0.00(N/A)0.000.00577.27577.27579.300.08579.30

0.00(N/A)0.000.00577.40577.40579.400.08579.40

0.00(N/A)0.000.00577.53577.53579.500.08579.50

0.00(N/A)0.000.00577.66577.66579.600.08579.60

0.00(N/A)0.000.00577.79577.79579.700.08579.70

0.00(N/A)0.000.00577.91577.91579.800.08579.80

0.00(N/A)0.000.00578.03578.03579.900.08579.90

0.00(N/A)0.000.00578.15578.15580.000.08580.00

0.00(N/A)0.000.00578.28578.28580.100.08580.10

0.00(N/A)0.000.00578.40578.40580.200.08580.20

0.00(N/A)0.000.00578.52578.52580.300.08580.30

0.00(N/A)0.000.00578.63578.63580.400.08580.40
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Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  EB Detention WQB

Return Event:  0 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Orifice - 1  (Orifice-Circular)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = C0  (Culvert-Circular)

Tailwater
Error
(ft)

Downstream
Channel
Tailwater

(ft)

Convergence
Error
(ft³/s)

Downstream
Hydraulic

Grade Line
Error
(ft)

Next
Downstream

Hydraulic
Grade Line

(ft)

Converge
Downstream

Hydraulic
Grade Line

(ft)

(into)
Headwater
Hydraulic

Grade Line
(ft)

Device
Flow

(ft³/s)

Water
Surface

Elevation
(ft)

0.00(N/A)0.000.00578.75578.75580.500.08580.50

0.00(N/A)0.000.00578.87578.87580.600.08580.60

0.00(N/A)0.000.00578.99578.99580.700.08580.70

0.00(N/A)0.000.00579.10579.10580.800.08580.80

0.00(N/A)0.000.00579.21579.21580.900.08580.90

0.00(N/A)0.000.00579.33579.33581.000.07581.00

Message

WS below an invert; no flow.

H =.06

H =.16

H =.26

H =.36

H =.46

H =.56

H =.66

H =.76

H =.86

H =.96

H =1.06

H =1.16

H =1.26

H =1.36

H =1.46

H =1.56

H =1.66

H =1.76

H =1.86

H =1.96

H =2.06

H =2.06

H =2.03

H =2.00

H =1.97

H =1.94
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Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  EB Detention WQB

Return Event:  0 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Orifice - 1  (Orifice-Circular)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = C0  (Culvert-Circular)

Message

H =1.91

H =1.89

H =1.87

H =1.85

H =1.82

H =1.80

H =1.79

H =1.77

H =1.75

H =1.73

H =1.71

H =1.70

H =1.69

H =1.67
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Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  EB Detention WQB

Return Event:  0 yearsSubsection:  Composite Rating Curve

Composite Outflow Summary

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface
Elevation

(ft)

0.00(N/A)0.00577.00

0.00(N/A)0.01577.10

0.00(N/A)0.02577.20

0.00(N/A)0.03577.30

0.00(N/A)0.03577.40

0.00(N/A)0.04577.50

0.00(N/A)0.04577.60

0.00(N/A)0.05577.70

0.00(N/A)0.05577.80

0.00(N/A)0.05577.90

0.00(N/A)0.06578.00

0.00(N/A)0.68578.10

0.00(N/A)1.81578.20

0.00(N/A)3.27578.30

0.00(N/A)5.00578.40

0.00(N/A)6.96578.50

0.00(N/A)9.14578.60

0.00(N/A)11.49578.70

0.00(N/A)12.38578.80

0.00(N/A)13.13578.90

0.00(N/A)13.83579.00

0.00(N/A)14.51579.10

0.00(N/A)15.15579.20

0.00(N/A)15.76579.30

0.00(N/A)16.36579.40

0.00(N/A)16.93579.50

0.00(N/A)17.48579.60

0.00(N/A)18.02579.70

0.00(N/A)18.54579.80

0.00(N/A)19.03579.90

0.00(N/A)19.53580.00

0.00(N/A)20.02580.10

0.00(N/A)20.49580.20

0.00(N/A)20.94580.30

0.00(N/A)21.38580.40

0.00(N/A)21.82580.50

0.00(N/A)22.26580.60

0.00(N/A)22.67580.70

0.00(N/A)23.09580.80

0.00(N/A)23.49580.90

0.00(N/A)23.90581.00
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Innerbelt

Storm Event:  Type II 24-hr Water Quality
Storm

Label:  EB Detention WQB

Return Event:  0 yearsSubsection:  Composite Rating Curve

Composite Outflow Summary

Contributing Structures

  (no Q: R0,Orifice - 1,C0)

 Orifice - 1,C0  (no Q: R0)

 Orifice - 1,C0  (no Q: R0)

 Orifice - 1,C0  (no Q: R0)

 Orifice - 1,C0  (no Q: R0)

 Orifice - 1,C0  (no Q: R0)

 Orifice - 1,C0  (no Q: R0)

 Orifice - 1,C0  (no Q: R0)

 Orifice - 1,C0  (no Q: R0)

 Orifice - 1,C0  (no Q: R0)

 Orifice - 1,C0  (no Q: R0)

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0
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Innerbelt

Index

ODOT TR-55 (Time-Depth Curve, 50 years)...8, 9

ODOT TR-55 (Time-Depth Curve, 5 years)...10, 11

ODOT TR-55 (Time-Depth Curve, 25 years)...6, 7

ODOT TR-55 (Time-Depth Curve, 10 years)...4, 5

ODOT TR-55 (Time-Depth Curve, 0 years)...12, 13

O

Master Network Summary...2, 3

M

I-90 Bridge 147 (Unit Hydrograph Summary, 0 years)...21, 22

I-90 Bridge 147 (Runoff CN-Area, 0 years)...16

I-90 Bridge 143 (Unit Hydrograph Summary, 0 years)...19, 20

I-90 Bridge 143 (Runoff CN-Area, 0 years)...15

I-90 Bridge - 142 (Unit Hydrograph Summary, 0 years)...17, 18

I-90 Bridge - 142 (Runoff CN-Area, 0 years)...14

I

EB Detention WQB (Outlet Input Data, 0 years)...41, 42, 43, 44

EB Detention WQB (Individual Outlet Curves, 0 years)...45, 46, 47, 48, 49, 50, 51,
52, 53, 54

EB Detention WQB (Composite Rating Curve, 0 years)...55, 56

EB Detention (Volume Equations, 0 years)...40

EB Detention (Time vs. Volume, 0 years)...31, 32, 33, 34, 35, 36, 37, 38

EB Detention (OUT) (Time vs. Elevation, 0 years)...23, 24, 25, 26, 27, 28, 29, 30
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Made By: AReede Date: 12/2/2011
Checked By: BHess Date: 12/2/2011

Water Quality: WQv= (PAC)/12 From ODOT L&D2 1115.4

Emergency 
Spillway 
Calculation

Weir 
Equation Q=3.367BH^3/2

Precipitation 0.75 in Q10 8.48 cfs

A - Drainage Area 2.29 acres
B (Weir 
length) 9 ft

Cq 0.9 when drainage area is impervious H= 0.43 ft

Water Quality Volume WQv = 0.1288 ac*ft

Top of 
Embankm
ent 583

Extended Detention 
Volume (EDV) = 120%*WQV 0.1546 ac*ft

Invert of 
Emergenc
y Spillway 582.4
Available 
Depth 0.6

Required Forebay Volume 
(RFV) 10% of WQv 0.0129 ac*ft

Actual WQv Released EDV - RFV 0.1417 ac*ft

Check for 
emergenc
y spillway 
depth OK

Provided Forebay Volume
Bottom of Basin 
Elevation 578

Top of Berm 
Elevation 578.8

(assuming trapezoidal 
configuration)

Area of bottom of 
Forebay (ac) 0.0185

Area of Top of 
Forebay (ac) 0.0282

Anti-Seep 
Collar From ODOT L&D 2 1117.4.1.2 

Provided Forebay 
Volume 0.0185 ac*ft

Y- Depth 
of water at 
spillway 
crest, 1.52 ft

Forebay % of Basin 12.00 %

Z-slope of 
upstream 
face of 
embankm
ent 4

Check for WQv 
provided OK

S-slope of 
outfall 
pipe 0.0025

Drainage Time
Length of 
Saturation 12.3 ft

16 hour WQ flow 
(see enclosed 
spreadsheet) 5.65 ft^3/s

Seepage 
length 
increase 1.8 ft

16 hour check 16 hour volume 1017 ft^3
W-Width 
of Collar 7

50% of WQv (not to 
exceed) 3367 ft^3

D - 
Diameter 
of Conduit 2

P - 
Projection 
of Collar 
(P=W-D) 5

Check for 16 hour 
compliance OK

# of 
collars 0

48 hour check

48 hour WQ flow 
(see enclosed 
spreadsheet) 33
48 hour volume 5978
100% of WQv (not 
to exceed) 6733

Check for 48 hour 
compliance OK

Minimum 2 collars at minimum 
spacing 10'.

East Bank Basin B Water Quality Calculations



Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Element Details

69ID hours48.000End

Minimum
Drain Time -

1
Label

EB DetentionPond Node

hours0.000Start EB Detention
WQB

Outlet Structure

hours1.000Increment

Notes
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Minimum Drain Time - 1

Subsection:  User Notifications

User Notifications

WarningSource

Kr (reverse flow entrance loss coefficient) was not specified.  Kr was set to same value as Ke=
0.500 .

Message

(N/A)Time

EB Detention WQBLabel

39Element Id

Composite Outlet StructureElement Type

WQ stormScenario

15Message Id

WarningSource

Flow direction set to reverse for one ore more structures in composite outlet structure EB
Detention WQB.  To eliminate this warning, edit outlet data and select forward only.  If reverse
flow analysis is required, then the tailwater conditions must be set to interconnected pond.

Message

(N/A)Time

EB Detention WQBLabel

39Element Id

Composite Outlet StructureElement Type

WQ stormScenario

67Message Id

InformationSource

Riser orifice equation controls at one or more headwater elevations for outlet structure.Message

(N/A)Time

EB Detention WQBLabel

39Element Id

Composite Outlet StructureElement Type

WQ stormScenario

17Message Id
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Minimum Drain Time - 1 (OUT)

Subsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 3,600.000 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

577.86577.89577.93577.96578.000.000

577.69577.72577.76577.79577.825.000

577.54577.57577.60577.63577.6610.000

577.40577.43577.46577.48577.5115.000

577.28577.31577.33577.35577.3820.000

577.19577.21577.22577.24577.2625.000

577.12577.13577.14577.16577.1730.000

577.07577.08577.08577.09577.1135.000

577.04577.04577.05577.05577.0640.000

(N/A)577.02577.03577.03577.0345.000
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Minimum Drain Time - 1 (OUT)

Subsection:  Time vs. Volume

Time vs. Elevation (ft)

Output Time increment = 3,600.000 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

577.86577.89577.93577.96578.000.000

577.69577.72577.76577.79577.825.000

577.54577.57577.60577.63577.6610.000

577.40577.43577.46577.48577.5115.000

577.28577.31577.33577.35577.3820.000

577.19577.21577.22577.24577.2625.000

577.12577.13577.14577.16577.1730.000

577.07577.08577.08577.09577.1135.000

577.04577.04577.05577.05577.0640.000

(N/A)577.02577.03577.03577.0345.000
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  EB Detention

Subsection:  Elevation-Area Volume Curve

Volume (Total)
(ac-ft)

Volume
(ac-ft)

A1+A2+sqr(A1*A
2)

(acres)

Area
(acres)

Planimeter
(ft²)

Elevation
(ft)

0.0000.0000.0000.1020.0577.00

0.1150.1150.3450.1280.0578.00

0.2570.1420.4260.1560.0579.00

0.2590.0020.5140.1870.0579.01

0.4700.2110.6400.2410.0580.00

0.7320.2620.7850.2830.0581.00
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  EB Detention WQB

Subsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft577.00Minimum (Headwater)

ft0.10Increment (Headwater)

ft581.00Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

581.00578.00C0ForwardR0Inlet Box

581.00577.00C0ForwardOrifice - 1Orifice-Circular

581.00574.50TWForwardC0Culvert-Circular

(N/A)(N/A)TailwaterTailwater Settings
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  EB Detention WQB

Subsection:  Outlet Input Data

Structure ID:  R0
Structure Type:  Inlet Box

1Number of Openings

ft578.00Elevation

ft²2.6Orifice Area

0.660Orifice Coefficient

ft6.50Weir Length

(ft^0.5)/s3.00Weir Coefficient

1.000K Reverse

0.000Manning's n

0.000Kev, Charged Riser

FalseWeir Submergence

FalseOrifice H to crest
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  EB Detention WQB

Subsection:  Outlet Input Data

Structure ID:  C0
Structure Type:  Culvert-Circular

1Number of Barrels

in24.0Diameter

ft129.20Length

ft129.20Length (Computed Barrel)

ft/ft0.002Slope (Computed)

Outlet Control Data

0.015Manning's n

0.500Ke

0.017Kb

0.000Kr

ft0.00Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0098K

2.0000M

0.0398C

0.6700Y

1.159T1 ratio (HW/D)

1.306T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 0 equation below T1
elevation.
Use submerged inlet control 0 equation above T2
elevation

In transition zone between unsubmerged and submerged
inlet control,
interpolate between flows at T1 & T2...

ft576.82T1 Elevation ft³/s15.55T1 Flow

ft577.11T2 Elevation ft³/s17.77T2 Flow
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  EB Detention WQB

Subsection:  Outlet Input Data

Structure ID:  Orifice - 1
Structure Type:  Orifice-Circular

2Number of Openings

ft577.00Elevation

in1.0Orifice Diameter

0.660Orifice Coefficient

Structure ID:  TW
Structure Type:  TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.01
Tailwater Tolerance
(Minimum)

ft0.50
Tailwater Tolerance
(Maximum)

ft0.01
Headwater Tolerance
(Minimum)

ft0.50
Headwater Tolerance
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  EB Detention WQB

Subsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = R0  (Inlet Box)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = C0  (Culvert-Circular)

Tailwater
Error
(ft)

Downstream
Channel
Tailwater

(ft)

Convergence
Error
(ft³/s)

Downstream
Hydraulic

Grade Line
Error
(ft)

Next
Downstream

Hydraulic
Grade Line

(ft)

Converge
Downstream

Hydraulic
Grade Line

(ft)

(into)
Headwater
Hydraulic

Grade Line
(ft)

Device
Flow

(ft³/s)

Water
Surface

Elevation
(ft)

0.00(N/A)0.000.000.000.000.000.00577.00

0.00(N/A)0.000.00574.560.000.000.00577.10

0.00(N/A)0.000.00574.580.000.000.00577.20

0.00(N/A)0.000.00574.590.000.000.00577.30

0.00(N/A)0.000.00574.600.000.000.00577.40

0.00(N/A)0.000.00574.610.000.000.00577.50

0.00(N/A)0.000.00574.610.000.000.00577.60

0.00(N/A)0.000.00574.610.000.000.00577.70

0.00(N/A)0.000.00574.620.000.000.00577.80

0.00(N/A)0.000.00574.620.000.000.00577.90

0.00(N/A)0.000.00574.630.000.000.00578.00

0.00(N/A)0.000.00574.93Free Outfall578.100.62578.10

0.00(N/A)0.000.00575.21Free Outfall578.201.74578.20

0.00(N/A)0.000.00575.48Free Outfall578.303.20578.30

0.00(N/A)0.000.00575.74Free Outfall578.404.93578.40

0.00(N/A)0.000.00576.00Free Outfall578.506.89578.50

0.00(N/A)0.000.00576.27Free Outfall578.609.06578.60

0.00(N/A)0.000.00576.56Free Outfall578.7011.42578.70

0.00(N/A)0.000.00576.67Free Outfall578.8012.31578.80

0.00(N/A)0.000.00576.78Free Outfall578.9013.06578.90

0.00(N/A)0.000.00576.89Free Outfall579.0013.77579.00

0.00(N/A)0.000.00577.00Free Outfall579.1014.44579.10

0.00(N/A)0.000.00577.14Free Outfall579.2015.08579.20

0.00(N/A)0.000.00577.27Free Outfall579.3015.69579.30

0.00(N/A)0.000.00577.40Free Outfall579.4016.29579.40

0.00(N/A)0.000.00577.53Free Outfall579.5016.86579.50

0.00(N/A)0.000.00577.66Free Outfall579.6017.41579.60

0.00(N/A)0.000.00577.79Free Outfall579.7017.95579.70

0.00(N/A)0.000.00577.91Free Outfall579.8018.47579.80

0.00(N/A)0.000.00578.03578.03579.9018.97579.90

0.00(N/A)0.000.00578.15578.15580.0019.47580.00

0.00(N/A)0.000.00578.28578.28580.1019.95580.10

0.00(N/A)0.000.00578.40578.40580.2020.42580.20

0.00(N/A)0.000.00578.52578.52580.3020.88580.30

0.00(N/A)0.000.00578.63578.63580.4021.33580.40

0.00(N/A)0.000.00578.75578.75580.5021.76580.50
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  EB Detention WQB

Subsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = R0  (Inlet Box)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = C0  (Culvert-Circular)

Tailwater
Error
(ft)

Downstream
Channel
Tailwater

(ft)

Convergence
Error
(ft³/s)

Downstream
Hydraulic

Grade Line
Error
(ft)

Next
Downstream

Hydraulic
Grade Line

(ft)

Converge
Downstream

Hydraulic
Grade Line

(ft)

(into)
Headwater
Hydraulic

Grade Line
(ft)

Device
Flow

(ft³/s)

Water
Surface

Elevation
(ft)

0.00(N/A)0.000.00578.87578.87580.6022.20580.60

0.00(N/A)0.000.00578.99578.99580.7022.62580.70

0.00(N/A)0.000.00579.10579.10580.8023.03580.80

0.00(N/A)0.000.00579.21579.21580.9023.44580.90

0.00(N/A)0.000.00579.33579.33581.0023.84581.00

Message

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

Weir: H =0.1ft

Weir: H =0.2ft

Weir: H =0.3ft

Weir: H =0.4ft

Weir: H =0.5ft

Weir: H =0.6ft

Weir: H =0.7ft

Orifice: H =.80; Riser orifice equation
controlling.

Orifice: H =.90; Riser orifice equation
controlling.

Orifice: H =1.00; Riser orifice equation
controlling.

Orifice: H =1.10; Riser orifice equation
controlling.

Orifice: H =1.20; Riser orifice equation
controlling.

Orifice: H =1.30; Riser orifice equation
controlling.
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  EB Detention WQB

Subsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = R0  (Inlet Box)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = C0  (Culvert-Circular)

Message

Orifice: H =1.40; Riser orifice equation
controlling.

Orifice: H =1.50; Riser orifice equation
controlling.

Orifice: H =1.60; Riser orifice equation
controlling.

Orifice: H =1.70; Riser orifice equation
controlling.

Orifice: H =1.80; Riser orifice equation
controlling.

FULLY CHARGED RISER: Orifice
Equation Control to Crest; H=1.90

FULLY CHARGED RISER: Orifice
Equation Control to Crest; H=2.00

FULLY CHARGED RISER: Orifice
Equation Control to Crest; H=2.10

FULLY CHARGED RISER: Orifice
Equation Control to Crest; H=2.20

FULLY CHARGED RISER: Orifice
Equation Control to Crest; H=2.30

FULLY CHARGED RISER: Orifice
Equation Control to Crest; H=2.40

FULLY CHARGED RISER: Orifice
Equation Control to Crest; H=2.50

FULLY CHARGED RISER: Orifice
Equation Control to Crest; H=2.60

FULLY CHARGED RISER: Orifice
Equation Control to Crest; H=2.70

FULLY CHARGED RISER: Orifice
Equation Control to Crest; H=2.80

FULLY CHARGED RISER: Orifice
Equation Control to Crest; H=2.90

FULLY CHARGED RISER: Orifice
Equation Control to Crest; H=3.00
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  EB Detention WQB

Subsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = C0  (Culvert-Circular)
---------------------------------------
Mannings open channel maximum capacity:  10.50 ft³/s
Upstream   ID  = R0, Orifice - 1
Downstream ID  = Tailwater (Pond Outfall)

Tailwater
Error
(ft)

Downstream
Channel
Tailwater

(ft)

Convergence
Error
(ft³/s)

Downstream
Hydraulic

Grade Line
Error
(ft)

Next
Downstream

Hydraulic
Grade Line

(ft)

Converge
Downstream

Hydraulic
Grade Line

(ft)

(into)
Headwater
Hydraulic

Grade Line
(ft)

Device
Flow

(ft³/s)

Water
Surface

Elevation
(ft)

0.00(N/A)0.000.00Free Outfall0.000.000.00577.00

0.00(N/A)0.000.00Free OutfallFree Outfall574.560.01577.10

0.00(N/A)0.000.00Free OutfallFree Outfall574.580.02577.20

0.00(N/A)0.000.00Free OutfallFree Outfall574.590.03577.30

0.00(N/A)0.000.00Free OutfallFree Outfall574.600.03577.40

0.00(N/A)0.000.00Free OutfallFree Outfall574.610.04577.50

0.00(N/A)0.000.00Free OutfallFree Outfall574.610.04577.60

0.00(N/A)0.000.00Free OutfallFree Outfall574.610.05577.70

0.00(N/A)0.000.00Free OutfallFree Outfall574.620.05577.80

0.00(N/A)0.000.00Free OutfallFree Outfall574.620.05577.90

0.00(N/A)0.000.00Free OutfallFree Outfall574.630.06578.00

0.00(N/A)0.000.00Free OutfallFree Outfall574.930.68578.10

0.00(N/A)0.000.00Free OutfallFree Outfall575.211.81578.20

0.00(N/A)0.000.00Free OutfallFree Outfall575.483.27578.30

0.00(N/A)0.000.00Free OutfallFree Outfall575.745.00578.40

0.00(N/A)0.000.00Free OutfallFree Outfall576.006.96578.50

0.00(N/A)0.000.00Free OutfallFree Outfall576.279.14578.60

0.00(N/A)0.000.00Free OutfallFree Outfall576.5611.49578.70

0.00(N/A)0.010.00Free OutfallFree Outfall576.6712.38578.80

0.00(N/A)0.010.00Free OutfallFree Outfall576.7813.13578.90

0.00(N/A)0.010.00Free OutfallFree Outfall576.8913.83579.00

0.00(N/A)0.010.00Free OutfallFree Outfall577.0014.51579.10

0.00(N/A)0.010.00Free OutfallFree Outfall577.1415.15579.20

0.00(N/A)0.010.00Free OutfallFree Outfall577.2715.76579.30

0.00(N/A)0.010.00Free OutfallFree Outfall577.4016.36579.40

0.00(N/A)0.010.00Free OutfallFree Outfall577.5316.93579.50

0.00(N/A)0.010.00Free OutfallFree Outfall577.6617.48579.60

0.00(N/A)0.010.00Free OutfallFree Outfall577.7918.02579.70

0.00(N/A)0.010.00Free OutfallFree Outfall577.9118.54579.80

0.00(N/A)0.020.00Free OutfallFree Outfall578.0319.03579.90

0.00(N/A)0.020.00Free OutfallFree Outfall578.1519.53580.00

0.00(N/A)0.010.00Free OutfallFree Outfall578.2820.02580.10

0.00(N/A)0.010.00Free OutfallFree Outfall578.4020.49580.20

0.00(N/A)0.020.00Free OutfallFree Outfall578.5220.94580.30

0.00(N/A)0.020.00Free OutfallFree Outfall578.6321.38580.40
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  EB Detention WQB

Subsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = C0  (Culvert-Circular)
---------------------------------------
Mannings open channel maximum capacity:  10.50 ft³/s
Upstream   ID  = R0, Orifice - 1
Downstream ID  = Tailwater (Pond Outfall)

Tailwater
Error
(ft)

Downstream
Channel
Tailwater

(ft)

Convergence
Error
(ft³/s)

Downstream
Hydraulic

Grade Line
Error
(ft)

Next
Downstream

Hydraulic
Grade Line

(ft)

Converge
Downstream

Hydraulic
Grade Line

(ft)

(into)
Headwater
Hydraulic

Grade Line
(ft)

Device
Flow

(ft³/s)

Water
Surface

Elevation
(ft)

0.00(N/A)0.020.00Free OutfallFree Outfall578.7521.82580.50

0.00(N/A)0.010.00Free OutfallFree Outfall578.8722.26580.60

0.00(N/A)0.020.00Free OutfallFree Outfall578.9922.67580.70

0.00(N/A)0.020.00Free OutfallFree Outfall579.1023.09580.80

0.00(N/A)0.020.00Free OutfallFree Outfall579.2123.49580.90

0.00(N/A)0.020.00Free OutfallFree Outfall579.3323.90581.00

Message

WS below an invert; no flow.

BACKWATER CONTROL.. Vh= .005ft
hwDi= .057ft  Lbw= 129.2ft Hev=
.00ft

BACKWATER CONTROL.. Vh= .006ft
hwDi= .071ft  Lbw= 129.2ft Hev=
.00ft

BACKWATER CONTROL.. Vh= .007ft
hwDi= .081ft  Lbw= 129.2ft Hev=
.00ft

BACKWATER CONTROL.. Vh= .008ft
hwDi= .087ft  Lbw= 129.2ft Hev=
.00ft

BACKWATER CONTROL.. Vh= .009ft
hwDi= .092ft  Lbw= 129.2ft Hev=
.00ft

BACKWATER CONTROL.. Vh= .010ft
hwDi= .096ft  Lbw= 129.2ft Hev=
.00ft

BACKWATER CONTROL.. Vh= .010ft
hwDi= .099ft  Lbw= 129.2ft Hev=
.00ft

BACKWATER CONTROL.. Vh= .010ft
hwDi= .104ft  Lbw= 129.2ft Hev=
.00ft

BACKWATER CONTROL.. Vh= .011ft
hwDi= .107ft  Lbw= 129.2ft Hev=
.00ft
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  EB Detention WQB

Subsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = C0  (Culvert-Circular)
---------------------------------------
Mannings open channel maximum capacity:  10.50 ft³/s
Upstream   ID  = R0, Orifice - 1
Downstream ID  = Tailwater (Pond Outfall)

Message

BACKWATER CONTROL.. Vh= .011ft
hwDi= .110ft  Lbw= 129.2ft Hev=
.00ft

BACKWATER CONTROL.. Vh= .049ft
hwDi= .357ft  Lbw= 129.2ft Hev=
.00ft

BACKWATER CONTROL.. Vh= .088ft
hwDi= .582ft  Lbw= 129.2ft Hev=
.00ft

BACKWATER CONTROL.. Vh= .124ft
hwDi= .792ft  Lbw= 129.2ft Hev=
.00ft

BACKWATER CONTROL.. Vh= .158ft
hwDi= 1.000ft  Lbw= 129.2ft Hev=
.00ft

BACKWATER CONTROL.. Vh= .191ft
hwDi= 1.209ft  Lbw= 129.2ft Hev=
.00ft

BACKWATER CONTROL.. Vh= .225ft
hwDi= 1.429ft  Lbw= 129.2ft Hev=
.00ft

BACKWATER CONTROL.. Vh= .262ft
hwDi= 1.665ft  Lbw= 129.2ft Hev=
.00ft

BACKWATER CONTROL.. Vh= .278ft
hwDi= 1.758ft  Lbw= 129.2ft Hev=
.00ft

BACKWATER CONTROL.. Vh= .293ft
hwDi= 1.840ft  Lbw= 129.2ft Hev=
.00ft

BACKWATER CONTROL.. Vh= .309ft
hwDi= 1.920ft  Lbw= 129.2ft Hev=
.00ft

FULL FLOW...Lfull=2.08ft  Vh=.332ft
HL=.509ft Hev= .00ft

FULL FLOW...Lfull=27.76ft  Vh=.361ft
HL=.708ft Hev= .00ft

FULL FLOW...Lfull=46.35ft  Vh=.391ft
HL=.887ft Hev= .00ft

FULL FLOW...Lfull=60.39ft  Vh=.421ft
HL=1.052ft Hev= .00ft
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  EB Detention WQB

Subsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = C0  (Culvert-Circular)
---------------------------------------
Mannings open channel maximum capacity:  10.50 ft³/s
Upstream   ID  = R0, Orifice - 1
Downstream ID  = Tailwater (Pond Outfall)

Message

FULL FLOW...Lfull=71.35ft  Vh=.451ft
HL=1.209ft Hev= .00ft

FULL FLOW...Lfull=80.00ft  Vh=.481ft
HL=1.358ft Hev= .00ft

FULL FLOW...Lfull=87.04ft  Vh=.511ft
HL=1.502ft Hev= .00ft

FULL FLOW...Lfull=92.72ft  Vh=.541ft
HL=1.641ft Hev= .00ft

FULL FLOW...Lfull=97.41ft  Vh=.571ft
HL=1.774ft Hev= .00ft

FULL FLOW...Lfull=101.26ft  Vh=.600ft
HL=1.905ft Hev= .00ft

FULL FLOW...Lfull=104.71ft  Vh=.631ft
HL=2.038ft Hev= .00ft

FULL FLOW...Lfull=107.65ft  Vh=.661ft
HL=2.167ft Hev= .00ft

FULL FLOW...Lfull=109.85ft  Vh=.690ft
HL=2.288ft Hev= .00ft

FULL FLOW...Lfull=111.95ft  Vh=.720ft
HL=2.412ft Hev= .00ft

FULL FLOW...Lfull=113.79ft  Vh=.750ft
HL=2.534ft Hev= .00ft

FULL FLOW...Lfull=115.47ft  Vh=.780ft
HL=2.660ft Hev= .00ft

FULL FLOW...Lfull=116.83ft  Vh=.810ft
HL=2.777ft Hev= .00ft

FULL FLOW...Lfull=118.10ft  Vh=.839ft
HL=2.897ft Hev= .00ft

FULL FLOW...Lfull=118.47ft  Vh=.869ft
HL=3.005ft Hev= .00ft

FULL FLOW...Lfull=119.47ft  Vh=.899ft
HL=3.124ft Hev= .00ft
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  EB Detention WQB

Subsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Orifice - 1  (Orifice-Circular)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = C0  (Culvert-Circular)

Tailwater
Error
(ft)

Downstream
Channel
Tailwater

(ft)

Convergence
Error
(ft³/s)

Downstream
Hydraulic

Grade Line
Error
(ft)

Next
Downstream

Hydraulic
Grade Line

(ft)

Converge
Downstream

Hydraulic
Grade Line

(ft)

(into)
Headwater
Hydraulic

Grade Line
(ft)

Device
Flow

(ft³/s)

Water
Surface

Elevation
(ft)

0.00(N/A)0.000.000.000.000.000.00577.00

0.00(N/A)0.000.00574.56Free Outfall577.100.01577.10

0.00(N/A)0.000.00574.58Free Outfall577.200.02577.20

0.00(N/A)0.000.00574.59Free Outfall577.300.03577.30

0.00(N/A)0.000.00574.60Free Outfall577.400.03577.40

0.00(N/A)0.000.00574.61Free Outfall577.500.04577.50

0.00(N/A)0.000.00574.61Free Outfall577.600.04577.60

0.00(N/A)0.000.00574.61Free Outfall577.700.05577.70

0.00(N/A)0.000.00574.62Free Outfall577.800.05577.80

0.00(N/A)0.000.00574.62Free Outfall577.900.05577.90

0.00(N/A)0.000.00574.63Free Outfall578.000.06578.00

0.00(N/A)0.000.00574.93Free Outfall578.100.06578.10

0.00(N/A)0.000.00575.21Free Outfall578.200.06578.20

0.00(N/A)0.000.00575.48Free Outfall578.300.06578.30

0.00(N/A)0.000.00575.74Free Outfall578.400.07578.40

0.00(N/A)0.000.00576.00Free Outfall578.500.07578.50

0.00(N/A)0.000.00576.27Free Outfall578.600.07578.60

0.00(N/A)0.000.00576.56Free Outfall578.700.07578.70

0.00(N/A)0.000.00576.67Free Outfall578.800.08578.80

0.00(N/A)0.000.00576.78Free Outfall578.900.08578.90

0.00(N/A)0.000.00576.89Free Outfall579.000.08579.00

0.00(N/A)0.000.00577.00577.00579.100.08579.10

0.00(N/A)0.000.00577.14577.14579.200.08579.20

0.00(N/A)0.000.00577.27577.27579.300.08579.30

0.00(N/A)0.000.00577.40577.40579.400.08579.40

0.00(N/A)0.000.00577.53577.53579.500.08579.50

0.00(N/A)0.000.00577.66577.66579.600.08579.60

0.00(N/A)0.000.00577.79577.79579.700.08579.70

0.00(N/A)0.000.00577.91577.91579.800.08579.80

0.00(N/A)0.000.00578.03578.03579.900.08579.90

0.00(N/A)0.000.00578.15578.15580.000.08580.00

0.00(N/A)0.000.00578.28578.28580.100.08580.10

0.00(N/A)0.000.00578.40578.40580.200.08580.20

0.00(N/A)0.000.00578.52578.52580.300.08580.30

0.00(N/A)0.000.00578.63578.63580.400.08580.40

0.00(N/A)0.000.00578.75578.75580.500.08580.50
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  EB Detention WQB

Subsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Orifice - 1  (Orifice-Circular)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = C0  (Culvert-Circular)

Tailwater
Error
(ft)

Downstream
Channel
Tailwater

(ft)

Convergence
Error
(ft³/s)

Downstream
Hydraulic

Grade Line
Error
(ft)

Next
Downstream

Hydraulic
Grade Line

(ft)

Converge
Downstream

Hydraulic
Grade Line

(ft)

(into)
Headwater
Hydraulic

Grade Line
(ft)

Device
Flow

(ft³/s)

Water
Surface

Elevation
(ft)

0.00(N/A)0.000.00578.87578.87580.600.08580.60

0.00(N/A)0.000.00578.99578.99580.700.08580.70

0.00(N/A)0.000.00579.10579.10580.800.08580.80

0.00(N/A)0.000.00579.21579.21580.900.08580.90

0.00(N/A)0.000.00579.33579.33581.000.07581.00

Message

WS below an invert; no flow.

H =.06

H =.16

H =.26

H =.36

H =.46

H =.56

H =.66

H =.76

H =.86

H =.96

H =1.06

H =1.16

H =1.26

H =1.36

H =1.46

H =1.56

H =1.66

H =1.76

H =1.86

H =1.96

H =2.06

H =2.06

H =2.03

H =2.00

H =1.97

H =1.94

H =1.91

H =1.89
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  EB Detention WQB

Subsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Orifice - 1  (Orifice-Circular)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = C0  (Culvert-Circular)

Message

H =1.87

H =1.85

H =1.82

H =1.80

H =1.79

H =1.77

H =1.75

H =1.73

H =1.71

H =1.70

H =1.69

H =1.67
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  EB Detention WQB

Subsection:  Composite Rating Curve

Composite Outflow Summary

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface
Elevation

(ft)

0.00(N/A)0.00577.00

0.00(N/A)0.01577.10

0.00(N/A)0.02577.20

0.00(N/A)0.03577.30

0.00(N/A)0.03577.40

0.00(N/A)0.04577.50

0.00(N/A)0.04577.60

0.00(N/A)0.05577.70

0.00(N/A)0.05577.80

0.00(N/A)0.05577.90

0.00(N/A)0.06578.00

0.00(N/A)0.68578.10

0.00(N/A)1.81578.20

0.00(N/A)3.27578.30

0.00(N/A)5.00578.40

0.00(N/A)6.96578.50

0.00(N/A)9.14578.60

0.00(N/A)11.49578.70

0.00(N/A)12.38578.80

0.00(N/A)13.13578.90

0.00(N/A)13.83579.00

0.00(N/A)14.51579.10

0.00(N/A)15.15579.20

0.00(N/A)15.76579.30

0.00(N/A)16.36579.40

0.00(N/A)16.93579.50

0.00(N/A)17.48579.60

0.00(N/A)18.02579.70

0.00(N/A)18.54579.80

0.00(N/A)19.03579.90

0.00(N/A)19.53580.00

0.00(N/A)20.02580.10

0.00(N/A)20.49580.20

0.00(N/A)20.94580.30

0.00(N/A)21.38580.40

0.00(N/A)21.82580.50

0.00(N/A)22.26580.60

0.00(N/A)22.67580.70

0.00(N/A)23.09580.80

0.00(N/A)23.49580.90

0.00(N/A)23.90581.00

Contributing Structures
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  EB Detention WQB

Subsection:  Composite Rating Curve

Composite Outflow Summary

Contributing Structures

  (no Q: R0,Orifice - 1,C0)

 Orifice - 1,C0  (no Q: R0)

 Orifice - 1,C0  (no Q: R0)

 Orifice - 1,C0  (no Q: R0)

 Orifice - 1,C0  (no Q: R0)

 Orifice - 1,C0  (no Q: R0)

 Orifice - 1,C0  (no Q: R0)

 Orifice - 1,C0  (no Q: R0)

 Orifice - 1,C0  (no Q: R0)

 Orifice - 1,C0  (no Q: R0)

 Orifice - 1,C0  (no Q: R0)

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0

 R0,Orifice - 1,C0
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Minimum Drain Time - 1

Subsection:  Elevation-Volume-Flow Table (Pond)

Infiltration

<None Selected>
Infiltration Method
(Computed)

Initial Conditions

ft(N/A)
Elevation (Water Surface,
Initial)

ac-ft(N/A)Volume (Initial)

ft³/s(N/A)Flow (Initial Outlet)

ft³/s(N/A)Flow (Initial Infiltration)

ft³/s(N/A)Flow (Initial, Total)

hours(N/A)Time Increment

2S/t + O
(ft³/s)

Flow (Total)
(ft³/s)

Infiltration
(ft³/s)

Area
(acres)

Storage
(ac-ft)

Outflow
(ft³/s)

Elevation
(ft)

0.000.000.000.1020.0000.00577.00

0.260.010.000.1050.0100.01577.10

0.530.020.000.1070.0210.02577.20

0.800.030.000.1100.0320.03577.30

1.070.030.000.1120.0430.03577.40

1.350.040.000.1150.0540.04577.50

1.640.040.000.1170.0660.04577.60

1.930.050.000.1200.0780.05577.70

2.230.050.000.1230.0900.05577.80

2.530.050.000.1250.1020.05577.90

2.840.060.000.1280.1150.06578.00

3.770.680.000.1310.1280.68578.10

5.221.810.000.1340.1411.81578.20

7.013.270.000.1360.1553.27578.30

9.085.000.000.1390.1685.00578.40

11.386.960.000.1420.1826.96578.50

13.909.140.000.1450.1979.14578.60

16.6111.490.000.1470.21111.49578.70

17.8512.380.000.1500.22612.38578.80

18.9713.130.000.1530.24113.13578.90

20.0513.830.000.1560.25713.83579.00

21.1814.510.000.1920.27614.51579.10

22.2915.150.000.1970.29515.15579.20

23.3915.760.000.2020.31515.76579.30

24.4816.360.000.2080.33616.36579.40

25.5616.930.000.2130.35716.93579.50

26.6317.480.000.2180.37817.48579.60

27.7018.020.000.2240.40018.02579.70

28.7718.540.000.2300.42318.54579.80
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Minimum Drain Time - 1

Subsection:  Elevation-Volume-Flow Table (Pond)

2S/t + O
(ft³/s)

Flow (Total)
(ft³/s)

Infiltration
(ft³/s)

Area
(acres)

Storage
(ac-ft)

Outflow
(ft³/s)

Elevation
(ft)

29.8319.030.000.2350.44619.03579.90

30.9019.530.000.2410.47019.53580.00

31.9820.020.000.2450.49420.02580.10

33.0520.490.000.2490.51920.49580.20

34.1020.940.000.2530.54420.94580.30

35.1721.380.000.2570.57021.38580.40

36.2321.820.000.2620.59621.82580.50

37.3122.260.000.2660.62222.26580.60

38.3722.670.000.2700.64922.67580.70

39.4523.090.000.2740.67623.09580.80

40.5223.490.000.2790.70423.49580.90

41.6023.900.000.2830.73223.90581.00
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Minimum Drain Time - 1

Subsection:  Level Pool Pond Routing Summary

Infiltration

<None Selected>
Infiltration Method
(Computed)

Initial Conditions

ft(N/A)
Elevation (Water Surface,
Initial)

ac-ft(N/A)Volume (Initial)

ft³/s(N/A)Flow (Initial Outlet)

ft³/s(N/A)Flow (Initial Infiltration)

ft³/s(N/A)Flow (Initial, Total)

hours(N/A)Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s(N/A)Flow (Peak In) hours(N/A)Time to Peak (Flow, In)

ft³/s(N/A)Flow (Peak Outlet) hours(N/A)Time to Peak (Flow, Outlet)

ft(N/A)
Elevation (Water Surface,
Peak)

ac-ft(N/A)Volume (Peak)

Mass Balance (ac-ft)

ac-ft(N/A)Volume (Initial)

ac-ft(N/A)Volume (Total Inflow)

ac-ft(N/A)Volume (Total Infiltration)

ac-ft(N/A)
Volume (Total Outlet
Outflow)

ac-ft(N/A)Volume (Retained)

ac-ft(N/A)Volume (Unrouted)

%(N/A)Error (Mass Balance)
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Minimum Drain Time - 1

Subsection:  Pond Routed Hydrograph (total out)

ft³/s0.06Peak Discharge

hours0.000Time to Peak

ac-ft0.112Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 1.000 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.050.050.050.060.060.000

0.050.050.050.050.055.000

0.040.040.040.040.0410.000

0.030.040.040.040.0415.000

0.030.030.030.030.0320.000

0.020.020.020.030.0325.000

0.020.020.020.020.0230.000

0.010.010.010.010.0135.000

0.010.010.010.010.0140.000

(N/A)0.000.000.000.0045.000
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Page 31 of 3227 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

12/2/2011

Bentley PondPack V8i
[08.11.01.51]

Bentley Systems, Inc.  Haestad Methods Solution
CenterEastBank.ppc



Minimum Drain Time Detailed Report:  Minimum Drain Time - 1
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STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :3rd Street - I-90 Scuppers to CS

49633 05/18/2011 3rd Street I90 Scuppers

PNS

Rainfall Area:

Minimum Pipe Size :

A

15.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25

Project : CUY-90-14.90

Tailwater Elevation (ft.): 577.70

Σ
∆JUNCTION

From To

STATION

Σ
RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA∆

D38A WQB 155+21

154+47

5.10 6.13 0.9 1.1 15 74.0 0.0200 583.00

581.52

4.30 8.52 583.32

582.35

586.58

582.77

3.26 2.33 CB 4

0.015

10.00 0.0004

begin

0.30

0.30

0.18

0.18

1CDSS 1.0.0.3. 2016-01-15 NS RR ROW_155+20 LT .xml

krmonroe
Text Box
Note: D-38A outlets into a detention pond.  The detention pond overflows into structure D-38.  D-38A added to drain Northfolk             Southern Rail Road property during construction of the EB Innerbelt bridge.



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :3rd Street - I-90 Scuppers to CS

49633 09/27/2011 3rd Street I90 Scuppers

PNS

Rainfall Area:

Minimum Pipe Size :

A

15.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25

Project : CUY-90-14.90

Tailwater Elevation (ft.): 577.70


JUNCTION

From To

STATION


RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA

D38 9487 34+27

34+75

5.10 6.15 8.0 9.7 18 82.8 0.0097 577.00

576.20

5.73 9.63 578.64

577.70

582.50

579.70

3.86 4.00 CB 2-3

0.015
10.00 0.0113

begin

1.75

1.75

1.58

1.58

1CDSS 1.0.0.3. 2011-09-27 3RD ST BMP SS.xml



pshedivy
Text Box
*See shear stress calc since CDSS exceeded limits with 24.22% slope



 

pshedivy
Text Box
*See shear stress calc since CDSS exceeded limits with 24.22% slope



 

pshedivy
Text Box
*See shear stress calc since CDSS exceeded limits with 24.22% slope



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :scupper discharge to 3rd st BMP LT ditch

46933 01/04/2012 Beneath Mainline

PNS

Rainfall Area :

Seed:

A

0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : CUY-90-14.90

Type B: 6.00

(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:

RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME

COEFF.

GRADEBACK

SLOPEWIDTH

AREA DEPTH

FLOW

SIDE

BEGIN END

LENGTH AREA

SUM

CA RAIN

TYPE

STORM

FREQ.

MANN.

COEFF. FLOW

WIDTH

FLOW

DESIGN

FLOWSLOPE INT.

VEL.

FLOW

SHEAR

(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)

(ft.) (ft.)

(acres)

(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS

(Sum)

154+80 3.001.0088.00 3.00 0.0050 0.58 0.58 0.90 0.52 4.16 5 0.030 10.90 1.61 2.17 0.52 4.140.16154+80 SeedR

4.87 10 0.040 11.07 1.35 2.54 0.64 4.850.20Seed

1CDSS 1.0.0.3. 2011-10-26-3rd St ditch calc LT.xml



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :scupper discharge to 3rd st BMP LT ditch

46933 01/04/2012 Beneath Mainline

PNS

Rainfall Area :

Seed:

A

0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : CUY-90-14.90

Type B: 6.00

(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:

RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME

COEFF.

GRADEBACK

SLOPEWIDTH

AREA DEPTH

FLOW

SIDE

BEGIN END

LENGTH AREA

SUM

CA RAIN

TYPE

STORM

FREQ.

MANN.

COEFF. FLOW

WIDTH

FLOW

DESIGN

FLOWSLOPE INT.

VEL.

FLOW

SHEAR

(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)

(ft.) (ft.)

(acres)

(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS

(Sum)

154+80 3.001.0088.00 3.00 0.0050 0.58 0.58 0.90 0.52 4.16 5 0.030 10.90 1.61 2.17 0.52 4.140.16154+80 SeedR

6.48 50 0.040 10.99 1.46 3.38 0.73 5.370.23Seed

1CDSS 1.0.0.3. 2011-10-26-3rd St ditch calc LT.xml



bhess
Text Box
BHESS

bhess
Text Box
9/22/11



3rd Street Basin Analysis

Project Summary

3rd Street OutfallTitle

PNShedivyEngineer

HNTBCompany

10/22/2011Date

Notes

Page 1 of 5427 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

10/24/2011

Bentley PondPack V8i
[08.11.01.51]

Bentley Systems, Inc.  Haestad Methods Solution
Center3rd Street Outfall051711.ppc



Table of Contents

47
Pond Routed Hydrograph
(total out)

Extended Detention
(OUT)

45Composite Rating Curve

38Individual Outlet Curves

35Outlet Input Data

Type II 24 hour
Composite Outlet
Structure - 1

34Volume Equations

33
Elevation-Area Volume
Curve

Type II 24 hourExtended Detention

25Time vs. VolumeExtended Detention

22
Unit Hydrograph
(Hydrograph Table)

20
Unit Hydrograph
Summary

WQstorm
Proposed Storm Sewer
DA

18
Unit Hydrograph
Summary

WQstormExisting DA

16
Unit Hydrograph
Equations

15Runoff CN-Area

Type II 24 hour
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3rd Street Basin Analysis

Subsection:  Master Network Summary

Catchments Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph
Volume
(ac-ft)

Return
Event

(years)

ScenarioLabel

1.9112.0000.1300wq
Proposed Storm Sewer
DA

5.4312.0000.39255 year
Proposed Storm Sewer
DA

6.3512.0000.4621010 year
Proposed Storm Sewer
DA

7.6712.0000.5622525 year
Proposed Storm Sewer
DA

8.7512.0000.6455050 year
Proposed Storm Sewer
DA

0.8611.9000.0490wqExisting DA

2.4511.9000.14955 yearExisting DA

2.8711.9000.1751010 yearExisting DA

3.4611.9000.2132525 yearExisting DA

3.9611.9000.2455050 yearExisting DA

Node Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph
Volume
(ac-ft)

Return
Event

(years)

ScenarioLabel

0.0319.0000.1270wqAnalysis Point Pro

0.0424.1000.20955 yearAnalysis Point Pro

0.1217.5000.2441010 yearAnalysis Point Pro

0.5112.9500.3442525 yearAnalysis Point Pro

1.4412.4000.4275050 yearAnalysis Point Pro

0.8611.9000.0490wq
Analysis Point
Pre(same as Pro)

2.4511.9000.14955 year
Analysis Point
Pre(same as Pro)

2.8711.9000.1751010 year
Analysis Point
Pre(same as Pro)

3.4611.9000.2132525 year
Analysis Point
Pre(same as Pro)

3.9611.9000.2455050 year
Analysis Point
Pre(same as Pro)

Pond Summary

Maximum
Pond Storage

(ac-ft)

Maximum
Water

Surface
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph
Volume
(ac-ft)

Return
Event

(years)

ScenarioLabel
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3rd Street Basin Analysis

Subsection:  Master Network Summary

Pond Summary

Maximum
Pond Storage

(ac-ft)

Maximum
Water

Surface
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph
Volume
(ac-ft)

Return
Event

(years)

ScenarioLabel

(N/A)(N/A)1.9112.0000.1300wq
Extended
Detention
(IN)

0.095580.450.0319.0000.1270wq
Extended
Detention
(OUT)

(N/A)(N/A)5.4312.0000.39255 year
Extended
Detention
(IN)

0.336582.250.0424.1000.20955 year
Extended
Detention
(OUT)

(N/A)(N/A)6.3512.0000.4621010 year
Extended
Detention
(IN)

0.378582.510.1217.5000.2441010 year
Extended
Detention
(OUT)

(N/A)(N/A)7.6712.0000.5622525 year
Extended
Detention
(IN)

0.385582.550.5112.9500.3442525 year
Extended
Detention
(OUT)

(N/A)(N/A)8.7512.0000.6455050 year
Extended
Detention
(IN)

0.401582.641.4412.4000.4275050 year
Extended
Detention
(OUT)
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3rd Street Basin Analysis

Storm Event:  Type II 24 hourLabel:  ODOT TR-55

Return Event:  5 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  Type II 24 hour

Type II 24 hourLabel

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years5Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.00.00.00.00.00.000

0.00.00.00.00.00.500

0.00.00.00.00.01.000

0.10.10.10.10.01.500

0.10.10.10.10.12.000

0.10.10.10.10.12.500

0.10.10.10.10.13.000

0.10.10.10.10.13.500

0.20.20.10.10.14.000

0.20.20.20.20.24.500

0.20.20.20.20.25.000

0.20.20.20.20.25.500

0.30.20.20.20.26.000

0.30.30.30.30.36.500

0.30.30.30.30.37.000

0.30.30.30.30.37.500

0.40.40.40.40.48.000

0.40.40.40.40.48.500

0.50.50.40.40.49.000

0.50.50.50.50.59.500

0.60.60.60.50.510.000

0.70.60.60.60.610.500

0.80.80.70.70.711.000

1.71.31.00.90.811.500

2.12.12.02.01.912.000

2.22.22.22.22.112.500

2.32.32.32.32.313.000

2.42.42.42.32.313.500

2.42.42.42.42.414.000

2.52.52.52.52.414.500

2.52.52.52.52.515.000

2.62.62.52.52.515.500

2.62.62.62.62.616.000

2.62.62.62.62.616.500
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3rd Street Basin Analysis

Storm Event:  Type II 24 hourLabel:  ODOT TR-55

Return Event:  5 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

2.72.72.62.62.617.000

2.72.72.72.72.717.500

2.72.72.72.72.718.000

2.72.72.72.72.718.500

2.82.82.72.72.719.000

2.82.82.82.82.819.500

2.82.82.82.82.820.000

2.82.82.82.82.820.500

2.82.82.82.82.821.000

2.82.82.82.82.821.500

2.92.92.92.92.922.000

2.92.92.92.92.922.500

2.92.92.92.92.923.000

2.92.92.92.92.923.500

(N/A)(N/A)(N/A)(N/A)2.924.000
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3rd Street Basin Analysis

Storm Event:  Type II 24 hourLabel:  ODOT TR-55

Return Event:  10 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  Type II 24 hour

Type II 24 hourLabel

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years10Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.00.00.00.00.00.000

0.00.00.00.00.00.500

0.10.00.00.00.01.000

0.10.10.10.10.11.500

0.10.10.10.10.12.000

0.10.10.10.10.12.500

0.10.10.10.10.13.000

0.20.20.10.10.13.500

0.20.20.20.20.24.000

0.20.20.20.20.24.500

0.20.20.20.20.25.000

0.30.30.30.20.25.500

0.30.30.30.30.36.000

0.30.30.30.30.36.500

0.40.40.40.30.37.000

0.40.40.40.40.47.500

0.40.40.40.40.48.000

0.50.50.50.50.48.500

0.50.50.50.50.59.000

0.60.60.60.60.69.500

0.70.70.60.60.610.000

0.80.80.70.70.710.500

0.90.90.90.80.811.000

1.91.51.21.01.011.500

2.52.42.42.32.312.000

2.62.62.62.52.512.500

2.72.72.72.62.613.000

2.82.82.72.72.713.500

2.82.82.82.82.814.000

2.92.92.92.92.814.500

2.92.92.92.92.915.000

3.03.03.03.02.915.500

3.03.03.03.03.016.000

3.13.13.03.03.016.500
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3rd Street Basin Analysis

Storm Event:  Type II 24 hourLabel:  ODOT TR-55

Return Event:  10 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

3.13.13.13.13.117.000

3.13.13.13.13.117.500

3.23.13.13.13.118.000

3.23.23.23.23.218.500

3.23.23.23.23.219.000

3.23.23.23.23.219.500

3.33.23.23.23.220.000

3.33.33.33.33.320.500

3.33.33.33.33.321.000

3.33.33.33.33.321.500

3.33.33.33.33.322.000

3.43.43.33.33.322.500

3.43.43.43.43.423.000

3.43.43.43.43.423.500

(N/A)(N/A)(N/A)(N/A)3.424.000
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3rd Street Basin Analysis

Storm Event:  Type II 24 hourLabel:  ODOT TR-55

Return Event:  25 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  Type II 24 hour

Type II 24 hourLabel

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years25Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.00.00.00.00.00.000

0.00.00.00.00.00.500

0.10.10.10.00.01.000

0.10.10.10.10.11.500

0.10.10.10.10.12.000

0.10.10.10.10.12.500

0.20.20.20.10.13.000

0.20.20.20.20.23.500

0.20.20.20.20.24.000

0.30.20.20.20.24.500

0.30.30.30.30.35.000

0.30.30.30.30.35.500

0.40.30.30.30.36.000

0.40.40.40.40.46.500

0.40.40.40.40.47.000

0.50.50.50.50.47.500

0.50.50.50.50.58.000

0.60.60.60.60.58.500

0.70.60.60.60.69.000

0.70.70.70.70.79.500

0.80.80.80.80.710.000

0.90.90.90.90.810.500

1.11.11.01.01.011.000

2.31.81.41.31.211.500

3.02.92.92.82.712.000

3.13.13.13.03.012.500

3.23.23.23.23.213.000

3.33.33.33.33.313.500

3.43.43.43.43.414.000

3.53.53.53.43.414.500

3.53.53.53.53.515.000

3.63.63.63.63.515.500

3.63.63.63.63.616.000

3.73.73.73.73.616.500
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3rd Street Basin Analysis

Storm Event:  Type II 24 hourLabel:  ODOT TR-55

Return Event:  25 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

3.73.73.73.73.717.000

3.83.83.73.73.717.500

3.83.83.83.83.818.000

3.83.83.83.83.818.500

3.93.93.83.83.819.000

3.93.93.93.93.919.500

3.93.93.93.93.920.000

3.93.93.93.93.920.500

4.04.04.04.03.921.000

4.04.04.04.04.021.500

4.04.04.04.04.022.000

4.04.04.04.04.022.500

4.14.14.14.04.023.000

4.14.14.14.14.123.500

(N/A)(N/A)(N/A)(N/A)4.124.000
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3rd Street Basin Analysis

Storm Event:  Type II 24 hourLabel:  ODOT TR-55

Return Event:  50 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  Type II 24 hour

Type II 24 hourLabel

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years50Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.00.00.00.00.00.000

0.00.00.00.00.00.500

0.10.10.10.10.01.000

0.10.10.10.10.11.500

0.10.10.10.10.12.000

0.20.10.10.10.12.500

0.20.20.20.20.23.000

0.20.20.20.20.23.500

0.30.20.20.20.24.000

0.30.30.30.30.34.500

0.30.30.30.30.35.000

0.40.40.30.30.35.500

0.40.40.40.40.46.000

0.50.40.40.40.46.500

0.50.50.50.50.57.000

0.50.50.50.50.57.500

0.60.60.60.60.68.000

0.70.70.60.60.68.500

0.70.70.70.70.79.000

0.80.80.80.80.89.500

0.90.90.90.90.810.000

1.11.01.01.01.010.500

1.31.21.21.11.111.000

2.62.01.71.41.311.500

3.43.33.33.23.112.000

3.63.53.53.53.412.500

3.73.73.73.63.613.000

3.83.83.83.73.713.500

3.93.93.93.83.814.000

4.03.93.93.93.914.500

4.04.04.04.04.015.000

4.14.14.14.14.015.500

4.14.14.14.14.116.000

4.24.24.24.24.216.500
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3rd Street Basin Analysis

Storm Event:  Type II 24 hourLabel:  ODOT TR-55

Return Event:  50 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

4.24.24.24.24.217.000

4.34.34.34.34.217.500

4.34.34.34.34.318.000

4.44.44.34.34.318.500

4.44.44.44.44.419.000

4.44.44.44.44.419.500

4.54.54.44.44.420.000

4.54.54.54.54.520.500

4.54.54.54.54.521.000

4.54.54.54.54.521.500

4.64.64.64.64.622.000

4.64.64.64.64.622.500

4.64.64.64.64.623.000

4.74.64.64.64.623.500

(N/A)(N/A)(N/A)(N/A)4.724.000
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3rd Street Basin Analysis

Storm Event:  WQstormLabel:  ODOT TR-55

Return Event:  0 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  WQstorm

WQstormLabel

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years0Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.00.00.00.00.00.000

0.00.00.00.00.00.500

0.00.00.00.00.01.000

0.00.00.00.00.01.500

0.00.00.00.00.02.000

0.00.00.00.00.02.500

0.00.00.00.00.03.000

0.10.00.00.00.03.500

0.10.10.10.10.14.000

0.10.10.10.10.14.500

0.10.10.10.10.15.000

0.10.10.10.10.15.500

0.10.10.10.10.16.000

0.10.10.10.10.16.500

0.10.10.10.10.17.000

0.10.10.10.10.17.500

0.10.10.10.10.18.000

0.20.20.20.10.18.500

0.20.20.20.20.29.000

0.20.20.20.20.29.500

0.20.20.20.20.210.000

0.30.20.20.20.210.500

0.30.30.30.30.311.000

0.60.50.40.30.311.500

0.80.80.80.80.712.000

0.80.80.80.80.812.500

0.90.90.90.90.813.000

0.90.90.90.90.913.500

0.90.90.90.90.914.000

0.90.90.90.90.914.500

1.00.90.90.90.915.000

1.01.01.01.01.015.500

1.01.01.01.01.016.000

1.01.01.01.01.016.500
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3rd Street Basin Analysis

Storm Event:  WQstormLabel:  ODOT TR-55

Return Event:  0 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

1.01.01.01.01.017.000

1.01.01.01.01.017.500

1.01.01.01.01.018.000

1.01.01.01.01.018.500

1.01.01.01.01.019.000

1.01.01.01.01.019.500

1.11.11.11.01.020.000

1.11.11.11.11.120.500

1.11.11.11.11.121.000

1.11.11.11.11.121.500

1.11.11.11.11.122.000

1.11.11.11.11.122.500

1.11.11.11.11.123.000

1.11.11.11.11.123.500

(N/A)(N/A)(N/A)(N/A)1.124.000
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3rd Street Basin Analysis

Storm Event:  Type II 24 hourLabel:  Existing DA

Return Event:  0 yearsSubsection:  Runoff CN-Area

Runoff Curve Number Data

Adjusted CNUC
(%)

C
(%)

Area
(acres)

CNSoil/Surface Description

98.0000.00.00.66498.000
Impervious Areas - Paved parking lots,
roofs, driveways, Streets and roads - Soil
C

98.000(N/A)(N/A)0.664(N/A)COMPOSITE AREA & WEIGHTED CN --->
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3rd Street Basin Analysis

Storm Event:  Type II 24 hourLabel:  Proposed Storm Sewer DA

Return Event:  0 yearsSubsection:  Runoff CN-Area

Runoff Curve Number Data

Adjusted CNUC
(%)

C
(%)

Area
(acres)

CNSoil/Surface Description

98.0000.0100.01.75098.000
Impervious Areas - Paved parking lots,
roofs, driveways, Streets and roads - Soil
C

98.000(N/A)(N/A)1.750(N/A)COMPOSITE AREA & WEIGHTED CN --->

Page 15 of 5427 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

10/24/2011

Bentley PondPack V8i
[08.11.01.51]

Bentley Systems, Inc.  Haestad Methods Solution
Center3rd Street Outfall051711.ppc



3rd Street Basin Analysis

Subsection:  Unit Hydrograph Equations

Unit Hydrograph Method (Computational Notes)
Definition of Terms

Total area (acres):  At = Ai+ApAt

Impervious area (acres)Ai

Pervious area (acres)Ap

Runoff curve number for impervious areaCNi

Runoff curve number for pervious areaCNp

f loss constant infiltration (depth/time)fLoss

Saturated Hydraulic Conductivity (depth/time)gKs

Volumetric Moisture DeficitMd

Capillary Suction (length)Psi

Horton Infiltration Decay Rate (time^-1)hK

Initial Infiltration Rate (depth/time)fo

Ultimate(capacity)Infiltration Rate (depth/time)fc

Initial Abstraction (length)Ia

Computational increment (duration of unit excess rainfall)
Default dt is smallest value of 0.1333Tc, rtm, and th
(Smallest dt is then adjusted to match up with Tp)

dt

User specified override computational main time increment
(only used if UDdt is => .1333Tc)

UDdt

Point on distribution curve (fraction of P) for time step tD(t)

2 / (1 + (Tr/Tp)):  default K = 0.75: (for Tr/Tp = 1.67)K

Hydrograph shape factor = Unit Conversions * K: = ((1hr/3600sec) *
(1ft/12in) * ((5280ft)**2/sq.mi)) * K
Default Ks = 645.333 * 0.75 = 484

Ks

Lag time from center of excess runoff (dt) to Tp:  Lag = 0.6TcLag

Total precipitation depth, inchesP

Accumulated rainfall at time step tPa(t)

Incremental rainfall at time step tPi(t)

Peak discharge (cfs) for 1in. runoff, for 1hr, for 1 sq.mi. = (Ks * A * Q) /
Tp   (where Q = 1in. runoff, A=sq.mi.)

qp

Unit hydrograph ordinate (cfs) at time step tQu(t)

Final hydrograph ordinate (cfs) at time step tQ(t)

Accumulated runoff (inches) at time step t for impervious areaRai(t)

Accumulated runoff (inches) at time step t for pervious areaRap(t)

Incremental runoff (inches) at time step t for impervious areaRii(t)

Incremental runoff (inches) at time step t for pervious areaRip(t)

Incremental weighted total runoff (inches)R(t)

Time increment for rainfall tableRtm

S for impervious area:  Si = (1000/CNi) - 10Si

S for pervious area:    Sp = (1000/CNp) - 10Sp

Time step (row) numbert

Time of concentrationTc

Time (hrs) of entire unit hydrograph:  Tb = Tp + TrTb

Time (hrs) to peak of a unit hydrograph:  Tp = (dt/2) + LagTp

Time (hrs) of receding limb of unit hydrograph:  Tr = ratio of TpTr
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3rd Street Basin Analysis

Subsection:  Unit Hydrograph Equations

Unit Hydrograph Method
Computational Notes
Precipitation

Time for time step tColumn (1)

D(t)  = Point on distribution curve for time step tColumn (2)

Pi(t) = Pa(t) - Pa(t-1): Col.(4) - Preceding Col.(4)Column (3)

Pa(t) = D(t) x P:        Col.(2) x PColumn (4)

Pervious Area Runoff (using SCS Runoff CN Method)

Rap(t) = Accumulated pervious runoff for time step t
If (Pa(t) is <= 0.2Sp) then use: Rap(t) = 0.0
If (Pa(t) is >  0.2Sp) then use:

Rap(t) = (Col.(4)-0.2Sp)**2 / (Col.(4)+0.8Sp)

Column (5)

Rip(t) = Incremental pervious runoff for time step t
Rip(t) =         Rap(t)          -         Rap(t-1)
Rip(t) = Col.(5) for current row - Col.(5) for preceding row.

Column (6)

Impervious Area Runoff

Did not specify to use impervious areas.Column (7 & 8)...

Incremental Weighted Runoff

R(t) = (Ap/At) x Rip(t)    +    (Ai/At) x Rii(t)
R(t) = (Ap/At) x Col.(6)   +    (Ai/At) x Col.(8)

Column (9)

SCS Unit Hydrograph Method

Q(t)   is computed with the SCS unit hydrograph method
using R(t) and Qu(t).

Column (10)
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3rd Street Basin Analysis

Storm Event:  WQstormLabel:  Existing DA

Return Event:  0 yearsSubsection:  Unit Hydrograph Summary

WQstormStorm Event

years0Return Event

hours72.000Duration

in1.1Depth

hours0.083
Time of Concentration
(Composite)

acres0.664Area (User Defined)

hours0.011
Computational Time
Increment

hours11.922Time to Peak (Computed)

ft³/s0.88Flow (Peak, Computed)

hours0.050Output Increment

hours11.900
Time to Flow (Peak
Interpolated Output)

ft³/s0.86
Flow (Peak Interpolated
Output)

Drainage Area

98.000SCS CN (Composite)

acres0.664Area (User Defined)

in0.2
Maximum Retention
(Pervious)

in0.0
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in0.9
Cumulative Runoff Depth
(Pervious)

ac-ft0.049Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.049Volume

SCS Unit Hydrograph Parameters

hours0.083
Time of Concentration
(Composite)

hours0.011
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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3rd Street Basin Analysis

Storm Event:  WQstormLabel:  Existing DA

Return Event:  0 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s9.03Unit peak, qp

hours0.056Unit peak time, Tp

hours0.222Unit receding limb, Tr

hours0.278Total unit time, Tb
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3rd Street Basin Analysis

Storm Event:  WQstormLabel:  Proposed Storm Sewer DA

Return Event:  0 yearsSubsection:  Unit Hydrograph Summary

WQstormStorm Event

years0Return Event

hours72.000Duration

in1.1Depth

hours0.206
Time of Concentration
(Composite)

acres1.750Area (User Defined)

hours0.027
Computational Time
Increment

hours12.001Time to Peak (Computed)

ft³/s1.91Flow (Peak, Computed)

hours0.050Output Increment

hours12.000
Time to Flow (Peak
Interpolated Output)

ft³/s1.91
Flow (Peak Interpolated
Output)

Drainage Area

98.000SCS CN (Composite)

acres1.750Area (User Defined)

in0.2
Maximum Retention
(Pervious)

in0.0
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in0.9
Cumulative Runoff Depth
(Pervious)

ac-ft0.130Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.130Volume

SCS Unit Hydrograph Parameters

hours0.206
Time of Concentration
(Composite)

hours0.027
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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3rd Street Basin Analysis

Storm Event:  WQstormLabel:  Proposed Storm Sewer DA

Return Event:  0 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s9.65Unit peak, qp

hours0.137Unit peak time, Tp

hours0.548Unit receding limb, Tr

hours0.685Total unit time, Tb
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3rd Street Basin Analysis

Storm Event:  WQstormLabel:  Proposed Storm Sewer DA

Return Event:  0 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

WQstormStorm Event

years0Return Event

hours72.000Duration

in1.1Depth

hours0.206
Time of Concentration
(Composite)

acres1.750Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.000.000.000.000.003.600

0.000.000.000.000.003.850

0.000.000.000.000.004.100

0.000.000.000.000.004.350

0.010.010.010.000.004.600

0.010.010.010.010.014.850

0.010.010.010.010.015.100

0.010.010.010.010.015.350

0.010.010.010.010.015.600

0.010.010.010.010.015.850

0.010.010.010.010.016.100

0.010.010.010.010.016.350

0.020.010.010.010.016.600

0.020.020.020.020.026.850

0.020.020.020.020.027.100

0.020.020.020.020.027.350

0.020.020.020.020.027.600

0.020.020.020.020.027.850

0.020.020.020.020.028.100

0.030.030.030.030.028.350

0.030.030.030.030.038.600

0.040.030.030.030.038.850

0.040.040.040.040.049.100

0.040.040.040.040.049.350

0.040.040.040.040.049.600

0.050.050.050.050.049.850

0.060.060.050.050.0510.100

0.070.070.060.060.0610.350

0.080.080.080.070.0710.600

0.100.100.090.090.0910.850

0.130.120.120.110.1011.100

0.180.160.150.150.1411.350

0.790.590.430.300.2311.600
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3rd Street Basin Analysis

Storm Event:  WQstormLabel:  Proposed Storm Sewer DA

Return Event:  0 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

1.811.911.751.411.0511.850

0.430.540.741.071.4712.100

0.210.240.270.310.3612.350

0.150.160.170.180.1912.600

0.120.130.130.140.1412.850

0.110.110.110.120.1213.100

0.090.100.100.100.1013.350

0.080.080.090.090.0913.600

0.070.080.080.080.0813.850

0.070.070.070.070.0714.100

0.060.060.070.070.0714.350

0.060.060.060.060.0614.600

0.060.060.060.060.0614.850

0.050.060.060.060.0615.100

0.050.050.050.050.0515.350

0.050.050.050.050.0515.600

0.040.050.050.050.0515.850

0.040.040.040.040.0416.100

0.040.040.040.040.0416.350

0.040.040.040.040.0416.600

0.040.040.040.040.0416.850

0.040.040.040.040.0417.100

0.040.040.040.040.0417.350

0.040.040.040.040.0417.600

0.030.030.030.040.0417.850

0.030.030.030.030.0318.100

0.030.030.030.030.0318.350

0.030.030.030.030.0318.600

0.030.030.030.030.0318.850

0.030.030.030.030.0319.100

0.030.030.030.030.0319.350

0.030.030.030.030.0319.600

0.030.030.030.030.0319.850

0.020.020.020.020.0220.100

0.020.020.020.020.0220.350

0.020.020.020.020.0220.600

0.020.020.020.020.0220.850

0.020.020.020.020.0221.100

0.020.020.020.020.0221.350

0.020.020.020.020.0221.600

0.020.020.020.020.0221.850

0.020.020.020.020.0222.100
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3rd Street Basin Analysis

Storm Event:  WQstormLabel:  Proposed Storm Sewer DA

Return Event:  0 yearsSubsection:  Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.020.020.020.020.0222.350

0.020.020.020.020.0222.600

0.020.020.020.020.0222.850

0.020.020.020.020.0223.100

0.020.020.020.020.0223.350

0.020.020.020.020.0223.600

0.020.020.020.020.0223.850

0.000.000.010.010.0224.100

(N/A)(N/A)(N/A)(N/A)0.0024.350
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3rd Street Basin Analysis

Storm Event:  WQstormLabel:  Extended Detention

Return Event:  0 yearsSubsection:  Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0000.0000.0000.0000.0000.000

0.0000.0000.0000.0000.0000.250

0.0000.0000.0000.0000.0000.500

0.0000.0000.0000.0000.0000.750

0.0000.0000.0000.0000.0001.000

0.0000.0000.0000.0000.0001.250

0.0000.0000.0000.0000.0001.500

0.0000.0000.0000.0000.0001.750

0.0000.0000.0000.0000.0002.000

0.0000.0000.0000.0000.0002.250

0.0000.0000.0000.0000.0002.500

0.0000.0000.0000.0000.0002.750

0.0000.0000.0000.0000.0003.000

0.0000.0000.0000.0000.0003.250

0.0000.0000.0000.0000.0003.500

0.0000.0000.0000.0000.0003.750

0.0000.0000.0000.0000.0004.000

0.0000.0000.0000.0000.0004.250

0.0000.0000.0000.0000.0004.500

0.0000.0000.0000.0000.0004.750

0.0000.0000.0000.0000.0005.000

0.0000.0000.0000.0000.0005.250

0.0000.0000.0000.0000.0005.500

0.0000.0000.0000.0000.0005.750

0.0000.0000.0000.0000.0006.000

0.0010.0010.0000.0000.0006.250

0.0010.0010.0010.0010.0016.500

0.0010.0010.0010.0010.0016.750

0.0010.0010.0010.0010.0017.000

0.0010.0010.0010.0010.0017.250

0.0010.0010.0010.0010.0017.500

0.0010.0010.0010.0010.0017.750

0.0010.0010.0010.0010.0018.000

0.0010.0010.0010.0010.0018.250

0.0020.0020.0020.0020.0028.500

0.0020.0020.0020.0020.0028.750

0.0020.0020.0020.0020.0029.000

0.0030.0030.0030.0030.0039.250

0.0030.0030.0030.0030.0039.500

0.0040.0040.0040.0040.0049.750

0.0050.0050.0050.0050.00410.000
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3rd Street Basin Analysis

Storm Event:  WQstormLabel:  Extended Detention

Return Event:  0 yearsSubsection:  Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0070.0060.0060.0060.00610.250

0.0080.0080.0070.0070.00710.500

0.0090.0090.0090.0080.00810.750

0.0110.0110.0100.0100.01011.000

0.0130.0130.0120.0120.01111.250

0.0180.0160.0150.0150.01411.500

0.0380.0310.0260.0230.02011.750

0.0670.0640.0580.0530.04512.000

0.0760.0750.0740.0720.07012.250

0.0800.0790.0790.0780.07712.500

0.0820.0820.0810.0810.08112.750

0.0840.0840.0840.0830.08313.000

0.0860.0860.0850.0850.08513.250

0.0870.0870.0870.0860.08613.500

0.0880.0880.0880.0880.08713.750

0.0890.0890.0890.0890.08814.000

0.0900.0900.0900.0890.08914.250

0.0910.0900.0900.0900.09014.500

0.0910.0910.0910.0910.09114.750

0.0920.0920.0920.0920.09115.000

0.0920.0920.0920.0920.09215.250

0.0930.0930.0930.0930.09215.500

0.0930.0930.0930.0930.09315.750

0.0930.0930.0930.0930.09316.000

0.0940.0940.0940.0940.09416.250

0.0940.0940.0940.0940.09416.500

0.0940.0940.0940.0940.09416.750

0.0940.0940.0940.0940.09417.000

0.0950.0950.0950.0940.09417.250

0.0950.0950.0950.0950.09517.500

0.0950.0950.0950.0950.09517.750

0.0950.0950.0950.0950.09518.000

0.0950.0950.0950.0950.09518.250

0.0950.0950.0950.0950.09518.500

0.0950.0950.0950.0950.09518.750

0.0950.0950.0950.0950.09519.000

0.0950.0950.0950.0950.09519.250

0.0950.0950.0950.0950.09519.500

0.0950.0950.0950.0950.09519.750

0.0950.0950.0950.0950.09520.000

0.0950.0950.0950.0950.09520.250
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3rd Street Basin Analysis

Storm Event:  WQstormLabel:  Extended Detention

Return Event:  0 yearsSubsection:  Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0950.0950.0950.0950.09520.500

0.0940.0940.0940.0940.09420.750

0.0940.0940.0940.0940.09421.000

0.0940.0940.0940.0940.09421.250

0.0940.0940.0940.0940.09421.500

0.0940.0940.0940.0940.09421.750

0.0940.0940.0940.0940.09422.000

0.0930.0940.0940.0940.09422.250

0.0930.0930.0930.0930.09322.500

0.0930.0930.0930.0930.09322.750

0.0930.0930.0930.0930.09323.000

0.0930.0930.0930.0930.09323.250

0.0930.0930.0930.0930.09323.500

0.0920.0920.0930.0930.09323.750

0.0920.0920.0920.0920.09224.000

0.0920.0920.0920.0920.09224.250

0.0910.0910.0910.0910.09124.500

0.0900.0900.0910.0910.09124.750

0.0900.0900.0900.0900.09025.000

0.0890.0890.0890.0890.09025.250

0.0880.0890.0890.0890.08925.500

0.0880.0880.0880.0880.08825.750

0.0870.0870.0870.0880.08826.000

0.0870.0870.0870.0870.08726.250

0.0860.0860.0860.0860.08726.500

0.0850.0860.0860.0860.08626.750

0.0850.0850.0850.0850.08527.000

0.0840.0840.0840.0850.08527.250

0.0840.0840.0840.0840.08427.500

0.0830.0830.0830.0830.08427.750

0.0820.0830.0830.0830.08328.000

0.0820.0820.0820.0820.08228.250

0.0810.0810.0820.0820.08228.500

0.0810.0810.0810.0810.08128.750

0.0800.0800.0800.0800.08129.000

0.0800.0800.0800.0800.08029.250

0.0790.0790.0790.0790.07929.500

0.0780.0790.0790.0790.07929.750

0.0780.0780.0780.0780.07830.000

0.0770.0770.0780.0780.07830.250

0.0770.0770.0770.0770.07730.500
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3rd Street Basin Analysis

Storm Event:  WQstormLabel:  Extended Detention

Return Event:  0 yearsSubsection:  Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0760.0760.0760.0770.07730.750

0.0760.0760.0760.0760.07631.000

0.0750.0750.0750.0750.07631.250

0.0740.0750.0750.0750.07531.500

0.0740.0740.0740.0740.07431.750

0.0730.0730.0730.0730.07432.000

0.0720.0730.0730.0730.07332.250

0.0720.0720.0720.0720.07232.500

0.0710.0710.0710.0720.07232.750

0.0700.0710.0710.0710.07133.000

0.0700.0700.0700.0700.07033.250

0.0690.0690.0690.0700.07033.500

0.0690.0690.0690.0690.06933.750

0.0680.0680.0680.0680.06834.000

0.0670.0670.0680.0680.06834.250

0.0670.0670.0670.0670.06734.500

0.0660.0660.0660.0660.06734.750

0.0650.0660.0660.0660.06635.000

0.0650.0650.0650.0650.06535.250

0.0640.0640.0640.0650.06535.500

0.0640.0640.0640.0640.06435.750

0.0630.0630.0630.0630.06336.000

0.0620.0630.0630.0630.06336.250

0.0620.0620.0620.0620.06236.500

0.0610.0610.0610.0620.06236.750

0.0610.0610.0610.0610.06137.000

0.0600.0600.0600.0600.06137.250

0.0600.0600.0600.0600.06037.500

0.0590.0590.0590.0590.05937.750

0.0590.0590.0590.0590.05938.000

0.0580.0580.0580.0580.05838.250

0.0580.0580.0580.0580.05838.500

0.0570.0570.0570.0570.05738.750

0.0570.0570.0570.0570.05739.000

0.0560.0560.0560.0560.05739.250

0.0560.0560.0560.0560.05639.500

0.0550.0550.0560.0560.05639.750

0.0550.0550.0550.0550.05540.000

0.0550.0550.0550.0550.05540.250

0.0540.0540.0540.0540.05540.500

0.0540.0540.0540.0540.05440.750
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3rd Street Basin Analysis

Storm Event:  WQstormLabel:  Extended Detention

Return Event:  0 yearsSubsection:  Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0530.0530.0530.0530.05341.000

0.0520.0530.0530.0530.05341.250

0.0520.0520.0520.0520.05241.500

0.0510.0510.0520.0520.05241.750

0.0510.0510.0510.0510.05142.000

0.0500.0500.0510.0510.05142.250

0.0500.0500.0500.0500.05042.500

0.0490.0490.0490.0500.05042.750

0.0490.0490.0490.0490.04943.000

0.0480.0480.0480.0490.04943.250

0.0480.0480.0480.0480.04843.500

0.0470.0470.0470.0470.04843.750

0.0470.0470.0470.0470.04744.000

0.0460.0460.0460.0460.04744.250

0.0460.0460.0460.0460.04644.500

0.0450.0450.0450.0450.04644.750

0.0450.0450.0450.0450.04545.000

0.0440.0440.0440.0440.04445.250

0.0440.0440.0440.0440.04445.500

0.0430.0430.0430.0430.04445.750

0.0430.0430.0430.0430.04346.000

0.0420.0420.0420.0420.04346.250

0.0420.0420.0420.0420.04246.500

0.0410.0410.0410.0410.04246.750

0.0410.0410.0410.0410.04147.000

0.0400.0400.0400.0400.04147.250

0.0400.0400.0400.0400.04047.500

0.0390.0390.0390.0390.04047.750

0.0390.0390.0390.0390.03948.000

0.0380.0380.0380.0380.03948.250

0.0380.0380.0380.0380.03848.500

0.0370.0370.0370.0370.03848.750

0.0370.0370.0370.0370.03749.000

0.0360.0360.0360.0360.03749.250

0.0360.0360.0360.0360.03649.500

0.0350.0350.0350.0360.03649.750

0.0350.0350.0350.0350.03550.000

0.0340.0340.0340.0350.03550.250

0.0340.0340.0340.0340.03450.500

0.0330.0330.0340.0340.03450.750

0.0330.0330.0330.0330.03351.000

Page 29 of 5427 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

10/24/2011

Bentley PondPack V8i
[08.11.01.51]

Bentley Systems, Inc.  Haestad Methods Solution
Center3rd Street Outfall051711.ppc



3rd Street Basin Analysis

Storm Event:  WQstormLabel:  Extended Detention

Return Event:  0 yearsSubsection:  Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0320.0330.0330.0330.03351.250

0.0320.0320.0320.0320.03251.500

0.0320.0320.0320.0320.03251.750

0.0310.0310.0310.0310.03152.000

0.0310.0310.0310.0310.03152.250

0.0300.0300.0300.0310.03152.500

0.0300.0300.0300.0300.03052.750

0.0290.0290.0300.0300.03053.000

0.0290.0290.0290.0290.02953.250

0.0290.0290.0290.0290.02953.500

0.0280.0280.0280.0280.02853.750

0.0280.0280.0280.0280.02854.000

0.0270.0270.0270.0270.02854.250

0.0270.0270.0270.0270.02754.500

0.0260.0260.0260.0270.02754.750

0.0260.0260.0260.0260.02655.000

0.0250.0250.0260.0260.02655.250

0.0250.0250.0250.0250.02555.500

0.0250.0250.0250.0250.02555.750

0.0240.0240.0240.0240.02456.000

0.0240.0240.0240.0240.02456.250

0.0230.0230.0230.0240.02456.500

0.0230.0230.0230.0230.02356.750

0.0220.0220.0230.0230.02357.000

0.0220.0220.0220.0220.02257.250

0.0220.0220.0220.0220.02257.500

0.0210.0210.0210.0210.02257.750

0.0210.0210.0210.0210.02158.000

0.0200.0210.0210.0210.02158.250

0.0200.0200.0200.0200.02058.500

0.0200.0200.0200.0200.02058.750

0.0190.0190.0190.0190.02059.000

0.0190.0190.0190.0190.01959.250

0.0180.0190.0190.0190.01959.500

0.0180.0180.0180.0180.01859.750

0.0180.0180.0180.0180.01860.000

0.0170.0170.0180.0180.01860.250

0.0170.0170.0170.0170.01760.500

0.0170.0170.0170.0170.01760.750

0.0160.0160.0160.0160.01761.000

0.0160.0160.0160.0160.01661.250
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3rd Street Basin Analysis

Storm Event:  WQstormLabel:  Extended Detention

Return Event:  0 yearsSubsection:  Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0150.0160.0160.0160.01661.500

0.0150.0150.0150.0150.01561.750

0.0150.0150.0150.0150.01562.000

0.0140.0140.0140.0150.01562.250

0.0140.0140.0140.0140.01462.500

0.0140.0140.0140.0140.01462.750

0.0130.0130.0130.0130.01363.000

0.0130.0130.0130.0130.01363.250

0.0120.0130.0130.0130.01363.500

0.0120.0120.0120.0120.01263.750

0.0120.0120.0120.0120.01264.000

0.0110.0120.0120.0120.01264.250

0.0110.0110.0110.0110.01164.500

0.0110.0110.0110.0110.01164.750

0.0100.0110.0110.0110.01165.000

0.0100.0100.0100.0100.01065.250

0.0100.0100.0100.0100.01065.500

0.0090.0100.0100.0100.01065.750

0.0090.0090.0090.0090.00966.000

0.0090.0090.0090.0090.00966.250

0.0080.0090.0090.0090.00966.500

0.0080.0080.0080.0080.00866.750

0.0080.0080.0080.0080.00867.000

0.0080.0080.0080.0080.00867.250

0.0070.0070.0070.0070.00867.500

0.0070.0070.0070.0070.00767.750

0.0070.0070.0070.0070.00768.000

0.0060.0060.0060.0060.00768.250

0.0060.0060.0060.0060.00668.500

0.0050.0050.0050.0060.00668.750

0.0050.0050.0050.0050.00569.000

0.0040.0040.0050.0050.00569.250

0.0040.0040.0040.0040.00469.500

0.0040.0040.0040.0040.00469.750

0.0030.0030.0040.0040.00470.000

0.0030.0030.0030.0030.00370.250

0.0030.0030.0030.0030.00370.500

0.0030.0030.0030.0030.00370.750

0.0020.0020.0020.0030.00371.000

0.0020.0020.0020.0020.00271.250

0.0020.0020.0020.0020.00271.500
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3rd Street Basin Analysis

Storm Event:  WQstormLabel:  Extended Detention

Return Event:  0 yearsSubsection:  Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0020.0020.0020.0020.00271.750

(N/A)(N/A)(N/A)(N/A)0.00272.000
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3rd Street Basin Analysis

Storm Event:  Type II 24 hourLabel:  Extended Detention

Return Event:  0 yearsSubsection:  Elevation-Area Volume Curve

Volume (Total)
(ac-ft)

Volume
(ac-ft)

A1+A2+sqr(A1*A
2)

(acres)

Area
(acres)

Planimeter
(ft²)

Elevation
(ft)

0.0000.0000.0000.0000.0578.50

0.0070.0070.0400.0400.0579.00

0.0540.0480.1430.0560.0580.00

0.0620.0070.2130.0870.0580.10

0.1010.0390.2930.1090.0580.50

0.1590.0580.3480.1230.0581.00

0.2960.1380.4130.1530.0582.00

0.4660.1690.5080.1860.0583.00

0.6600.1940.5830.2030.0584.00
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3rd Street Basin Analysis

Storm Event:  Type II 24 hourLabel:  Extended Detention

Return Event:  0 yearsSubsection:  Volume Equations

Pond Volume Equations
* Incremental volume computed by the Conic Method for Reservoir Volumes.

Volume = (1/3) * (EL2 - El1) * (Area1 + Area2 + sqr(Area1 * Area2))

Lower and upper elevations of the incrementwhere: EL1, EL2

Areas computed for EL1, EL2, respectivelyArea1, Area2

Incremental volume between EL1 and EL2Volume
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3rd Street Basin Analysis

Storm Event:  Type II 24 hourLabel:  Composite Outlet Structure - 1

Return Event:  0 yearsSubsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft578.50Minimum (Headwater)

ft0.25Increment (Headwater)

ft584.00Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

584.00582.50Culvert - 1
Forward +
Reverse

Riser - 1Inlet Box

584.00578.50Culvert - 1ForwardOrifice - 1Orifice-Circular

584.00577.00TW
Forward +
Reverse

Culvert - 1Culvert-Circular

(N/A)(N/A)TailwaterTailwater Settings
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3rd Street Basin Analysis

Storm Event:  Type II 24 hourLabel:  Composite Outlet Structure - 1

Return Event:  0 yearsSubsection:  Outlet Input Data

Structure ID:  Orifice - 1
Structure Type:  Orifice-Circular

3Number of Openings

ft578.50Elevation

in0.50Orifice Diameter

0.660Orifice Coefficient

Structure ID:  Riser - 1
Structure Type:  Inlet Box

1Number of Openings

ft582.50Elevation

ft²2.6Orifice Area

0.600Orifice Coefficient

ft6.50Weir Length

(ft^0.5)/s3.00Weir Coefficient

1.000K Reverse

0.000Manning's n

0.000Kev, Charged Riser

FalseWeir Submergence

FalseOrifice H to crest

Structure ID:  Culvert - 1
Structure Type:  Culvert-Circular

1Number of Barrels

in18.00Diameter

ft83.00Length

ft83.00Length (Computed Barrel)

ft/ft0.010Slope (Computed)

Outlet Control Data

0.013Manning's n

0.200Ke

0.018Kb

0.000Kr

ft0.00Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0045K

2.0000M

0.0317C

0.6900Y
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3rd Street Basin Analysis

Storm Event:  Type II 24 hourLabel:  Composite Outlet Structure - 1

Return Event:  0 yearsSubsection:  Outlet Input Data

Inlet Control Data

1.090T1 ratio (HW/D)

1.192T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 0 equation below T1
elevation.
Use submerged inlet control 0 equation above T2
elevation

In transition zone between unsubmerged and submerged
inlet control,
interpolate between flows at T1 & T2...

ft578.64T1 Elevation ft³/s7.58T1 Flow

ft578.79T2 Elevation ft³/s8.66T2 Flow
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3rd Street Basin Analysis

Storm Event:  Type II 24 hourLabel:  Composite Outlet Structure - 1

Return Event:  0 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Orifice - 1  (Orifice-Circular)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Culvert - 1  (Culvert-Circular)

Tailwater
Error
(ft)

Downstream
Channel
Tailwater

(ft)

Convergence
Error
(ft³/s)

Downstream
Hydraulic

Grade Line
Error
(ft)

Next
Downstream

Hydraulic
Grade Line

(ft)

Converge
Downstream

Hydraulic
Grade Line

(ft)

(into)
Headwater
Hydraulic

Grade Line
(ft)

Device
Flow

(ft³/s)

Water
Surface

Elevation
(ft)

0.00577.700.000.000.000.000.000.00578.50

0.00577.700.000.00577.70Free Outfall578.750.01578.75

0.00577.700.000.00577.70Free Outfall579.000.01579.00

0.00577.700.000.00577.70Free Outfall579.250.02579.25

0.00577.700.000.00577.70Free Outfall579.500.02579.50

0.00577.700.000.00577.70Free Outfall579.750.02579.75

0.00577.700.000.00577.70Free Outfall580.000.03580.00

0.00577.700.000.00577.70Free Outfall580.250.03580.25

0.00577.700.000.00577.70Free Outfall580.500.03580.50

0.00577.700.000.00577.70Free Outfall580.750.03580.75

0.00577.700.000.00577.70Free Outfall581.000.03581.00

0.00577.700.000.00577.70Free Outfall581.250.04581.25

0.00577.700.000.00577.70Free Outfall581.500.04581.50

0.00577.700.000.00577.70Free Outfall581.750.04581.75

0.00577.700.000.00577.70Free Outfall582.000.04582.00

0.00577.700.000.00577.70Free Outfall582.250.04582.25

0.00577.700.000.00577.70Free Outfall582.500.04582.50

0.00577.700.000.00577.70Free Outfall582.750.04582.75

0.00577.700.000.00578.57578.57583.000.05583.00

0.00577.700.000.00579.25579.25583.250.04583.25

0.00577.700.000.00579.76579.76583.500.04583.50

0.00577.700.000.00580.27580.27583.750.04583.75

0.00577.700.000.00580.79580.79584.000.04584.00

Message

WS below an invert; no flow.

H =.23

H =.48

H =.73

H =.98

H =1.23

H =1.48

H =1.73

H =1.98

H =2.23

H =2.48
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3rd Street Basin Analysis

Storm Event:  Type II 24 hourLabel:  Composite Outlet Structure - 1

Return Event:  0 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Orifice - 1  (Orifice-Circular)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Culvert - 1  (Culvert-Circular)

Message

H =2.73

H =2.98

H =3.23

H =3.48

H =3.73

H =3.98

H =4.23

H =4.43

H =4.00

H =3.74

H =3.48

H =3.21
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3rd Street Basin Analysis

Storm Event:  Type II 24 hourLabel:  Composite Outlet Structure - 1

Return Event:  0 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Riser - 1  (Inlet Box)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Culvert - 1  (Culvert-Circular)

Tailwater
Error
(ft)

Downstream
Channel
Tailwater

(ft)

Convergence
Error
(ft³/s)

Downstream
Hydraulic

Grade Line
Error
(ft)

Next
Downstream

Hydraulic
Grade Line

(ft)

Converge
Downstream

Hydraulic
Grade Line

(ft)

(into)
Headwater
Hydraulic

Grade Line
(ft)

Device
Flow

(ft³/s)

Water
Surface

Elevation
(ft)

0.00577.700.000.000.000.000.000.00578.50

0.00577.700.000.00577.700.000.000.00578.75

0.00577.700.000.00577.700.000.000.00579.00

0.00577.700.000.00577.700.000.000.00579.25

0.00577.700.000.00577.700.000.000.00579.50

0.00577.700.000.00577.700.000.000.00579.75

0.00577.700.000.00577.700.000.000.00580.00

0.00577.700.000.00577.700.000.000.00580.25

0.00577.700.000.00577.700.000.000.00580.50

0.00577.700.000.00577.700.000.000.00580.75

0.00577.700.000.00577.700.000.000.00581.00

0.00577.700.000.00577.700.000.000.00581.25

0.00577.700.000.00577.700.000.000.00581.50

0.00577.700.000.00577.700.000.000.00581.75

0.00577.700.000.00577.700.000.000.00582.00

0.00577.700.000.00577.700.000.000.00582.25

0.00577.700.000.00577.700.000.000.00582.50

0.00577.700.000.00577.70Free Outfall582.752.44582.75

0.00577.700.000.00578.57Free Outfall583.006.89583.00

0.00577.700.000.00579.25Free Outfall583.2510.67583.25

0.00577.700.000.00579.76Free Outfall583.5012.32583.50

0.00577.700.000.00580.27Free Outfall583.7513.78583.75

0.00577.700.000.00580.79Free Outfall584.0015.09584.00

Message

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.
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3rd Street Basin Analysis

Storm Event:  Type II 24 hourLabel:  Composite Outlet Structure - 1

Return Event:  0 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Riser - 1  (Inlet Box)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Culvert - 1  (Culvert-Circular)

Message

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

Weir: H =0.25ft

Weir: H =0.5ft

Orifice: H =.75; Riser orifice equation
controlling.

Orifice: H =1.00; Riser orifice equation
controlling.

Orifice: H =1.25; Riser orifice equation
controlling.

Orifice: H =1.50; Riser orifice equation
controlling.
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3rd Street Basin Analysis

Storm Event:  Type II 24 hourLabel:  Composite Outlet Structure - 1

Return Event:  0 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Culvert - 1  (Culvert-Circular)
---------------------------------------
Mannings open channel maximum capacity:  11.09 ft³/s
Upstream   ID  = Riser - 1, Orifice - 1
Downstream ID  = Tailwater (Pond Outfall)

Tailwater
Error
(ft)

Downstream
Channel
Tailwater

(ft)

Convergence
Error
(ft³/s)

Downstream
Hydraulic

Grade Line
Error
(ft)

Next
Downstream

Hydraulic
Grade Line

(ft)

Converge
Downstream

Hydraulic
Grade Line

(ft)

(into)
Headwater
Hydraulic

Grade Line
(ft)

Device
Flow

(ft³/s)

Water
Surface

Elevation
(ft)

0.00577.700.000.00577.700.000.000.00578.50

0.00577.700.000.00577.70577.70577.700.12578.75

0.00577.700.000.00577.70577.70577.700.12579.00

0.00577.700.000.00577.70577.70577.700.12579.25

0.00577.700.000.00577.70577.70577.700.12579.50

0.00577.700.000.00577.70577.70577.700.12579.75

0.00577.700.000.00577.70577.70577.700.12580.00

0.00577.700.000.00577.70577.70577.700.12580.25

0.00577.700.000.00577.70577.70577.700.12580.50

0.00577.700.000.00577.70577.70577.700.12580.75

0.00577.700.000.00577.70577.70577.700.12581.00

0.00577.700.000.00577.70577.70577.700.12581.25

0.00577.700.000.00577.70577.70577.700.12581.50

0.00577.700.000.00577.70577.70577.700.12581.75

0.00577.700.000.00577.70577.70577.700.12582.00

0.00577.700.000.00577.70577.70577.700.12582.25

0.00577.700.000.00577.70577.70577.700.12582.50

0.00577.700.000.00577.70577.70577.702.48582.75

0.00577.700.010.00577.70577.70578.576.93583.00

0.00577.700.000.00577.70577.70579.2510.71583.25

0.00577.700.010.00577.70577.70579.7612.36583.50

0.00577.700.000.00577.70577.70580.2713.81583.75

0.00577.700.000.00577.70577.70580.7915.13584.00

Message

WS below an invert; no flow.

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE
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3rd Street Basin Analysis

Storm Event:  Type II 24 hourLabel:  Composite Outlet Structure - 1

Return Event:  0 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Culvert - 1  (Culvert-Circular)
---------------------------------------
Mannings open channel maximum capacity:  11.09 ft³/s
Upstream   ID  = Riser - 1, Orifice - 1
Downstream ID  = Tailwater (Pond Outfall)

Message

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE
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3rd Street Basin Analysis

Storm Event:  Type II 24 hourLabel:  Composite Outlet Structure - 1

Return Event:  0 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Culvert - 1  (Culvert-Circular)
---------------------------------------
Mannings open channel maximum capacity:  11.09 ft³/s
Upstream   ID  = Riser - 1, Orifice - 1
Downstream ID  = Tailwater (Pond Outfall)

Message

CRIT.DEPTH CONTROL  Vh= .457ft
Dcr= 1.019ft  H.JUMP IN PIPE Hev=
.00ft

FULL FLOW...Lfull=83.00ft  Vh=.571ft
HL=1.548ft Hev= .00ft

FULL FLOW...Lfull=83.00ft  Vh=.760ft
HL=2.061ft Hev= .00ft

FULL FLOW...Lfull=83.00ft  Vh=.950ft
HL=2.575ft Hev= .00ft

FULL FLOW...Lfull=83.00ft  Vh=1.139ft
HL=3.088ft Hev= .00ft
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3rd Street Basin Analysis

Storm Event:  Type II 24 hourLabel:  Composite Outlet Structure - 1

Return Event:  0 yearsSubsection:  Composite Rating Curve

Composite Outflow Summary

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface
Elevation

(ft)

0.00577.700.00578.50

0.00577.700.01578.75

0.00577.700.01579.00

0.00577.700.02579.25

0.00577.700.02579.50

0.00577.700.02579.75

0.00577.700.03580.00

0.00577.700.03580.25

0.00577.700.03580.50

0.00577.700.03580.75

0.00577.700.03581.00

0.00577.700.04581.25

0.00577.700.04581.50

0.00577.700.04581.75

0.00577.700.04582.00

0.00577.700.04582.25

0.00577.700.04582.50

0.00577.702.48582.75

0.00577.706.93583.00

0.00577.7010.71583.25

0.00577.7012.36583.50

0.00577.7013.81583.75

0.00577.7015.13584.00

Contributing Structures

  (no Q: Riser - 1,Orifice - 1,Culvert - 1)

 Orifice - 1,Culvert - 1  (no Q: Riser - 1)

 Orifice - 1,Culvert - 1  (no Q: Riser - 1)

 Orifice - 1,Culvert - 1  (no Q: Riser - 1)

 Orifice - 1,Culvert - 1  (no Q: Riser - 1)

 Orifice - 1,Culvert - 1  (no Q: Riser - 1)

 Orifice - 1,Culvert - 1  (no Q: Riser - 1)

 Orifice - 1,Culvert - 1  (no Q: Riser - 1)

 Orifice - 1,Culvert - 1  (no Q: Riser - 1)

 Orifice - 1,Culvert - 1  (no Q: Riser - 1)

 Orifice - 1,Culvert - 1  (no Q: Riser - 1)

 Orifice - 1,Culvert - 1  (no Q: Riser - 1)

 Orifice - 1,Culvert - 1  (no Q: Riser - 1)

 Orifice - 1,Culvert - 1  (no Q: Riser - 1)

 Orifice - 1,Culvert - 1  (no Q: Riser - 1)

 Orifice - 1,Culvert - 1  (no Q: Riser - 1)

 Orifice - 1,Culvert - 1  (no Q: Riser - 1)

 Riser - 1,Orifice - 1,Culvert - 1
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3rd Street Basin Analysis

Storm Event:  Type II 24 hourLabel:  Composite Outlet Structure - 1

Return Event:  0 yearsSubsection:  Composite Rating Curve

Composite Outflow Summary

Contributing Structures

 Riser - 1,Orifice - 1,Culvert - 1

 Riser - 1,Orifice - 1,Culvert - 1

 Riser - 1,Orifice - 1,Culvert - 1

 Riser - 1,Orifice - 1,Culvert - 1

 Riser - 1,Orifice - 1,Culvert - 1
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3rd Street Basin Analysis

Storm Event:  WQstormLabel:  Extended Detention (OUT)

Return Event:  0 yearsSubsection:  Pond Routed Hydrograph (total out)

ft³/s0.03Peak Discharge

hours19.000Time to Peak

ac-ft0.127Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.000.000.000.000.004.200

0.000.000.000.000.004.450

0.000.000.000.000.004.700

0.000.000.000.000.004.950

0.000.000.000.000.005.200

0.010.010.010.000.005.450

0.010.010.010.010.015.700

0.010.010.010.010.015.950

0.010.010.010.010.016.200

0.010.010.010.010.016.450

0.010.010.010.010.016.700

0.010.010.010.010.016.950

0.010.010.010.010.017.200

0.010.010.010.010.017.450

0.010.010.010.010.017.700

0.010.010.010.010.017.950

0.010.010.010.010.018.200

0.010.010.010.010.018.450

0.010.010.010.010.018.700

0.010.010.010.010.018.950

0.010.010.010.010.019.200

0.010.010.010.010.019.450

0.010.010.010.010.019.700

0.010.010.010.010.019.950

0.010.010.010.010.0110.200

0.020.020.020.020.0210.450

0.020.020.020.020.0210.700

0.020.020.020.020.0210.950

0.020.020.020.020.0211.200

0.020.020.020.020.0211.450

0.020.020.020.020.0211.700

0.030.030.030.020.0211.950

0.030.030.030.030.0312.200

0.030.030.030.030.0312.450

0.030.030.030.030.0312.700

0.030.030.030.030.0312.950

0.030.030.030.030.0313.200
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3rd Street Basin Analysis

Storm Event:  WQstormLabel:  Extended Detention (OUT)

Return Event:  0 yearsSubsection:  Pond Routed Hydrograph (total out)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.030.030.030.030.0313.450

0.030.030.030.030.0313.700

0.030.030.030.030.0313.950

0.030.030.030.030.0314.200

0.030.030.030.030.0314.450

0.030.030.030.030.0314.700

0.030.030.030.030.0314.950

0.030.030.030.030.0315.200

0.030.030.030.030.0315.450

0.030.030.030.030.0315.700

0.030.030.030.030.0315.950

0.030.030.030.030.0316.200

0.030.030.030.030.0316.450

0.030.030.030.030.0316.700

0.030.030.030.030.0316.950

0.030.030.030.030.0317.200

0.030.030.030.030.0317.450

0.030.030.030.030.0317.700

0.030.030.030.030.0317.950

0.030.030.030.030.0318.200

0.030.030.030.030.0318.450

0.030.030.030.030.0318.700

0.030.030.030.030.0318.950

0.030.030.030.030.0319.200

0.030.030.030.030.0319.450

0.030.030.030.030.0319.700

0.030.030.030.030.0319.950

0.030.030.030.030.0320.200

0.030.030.030.030.0320.450

0.030.030.030.030.0320.700

0.030.030.030.030.0320.950

0.030.030.030.030.0321.200

0.030.030.030.030.0321.450

0.030.030.030.030.0321.700

0.030.030.030.030.0321.950

0.030.030.030.030.0322.200

0.030.030.030.030.0322.450

0.030.030.030.030.0322.700

0.030.030.030.030.0322.950

0.030.030.030.030.0323.200

0.030.030.030.030.0323.450

0.030.030.030.030.0323.700
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3rd Street Basin Analysis

Storm Event:  WQstormLabel:  Extended Detention (OUT)

Return Event:  0 yearsSubsection:  Pond Routed Hydrograph (total out)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.030.030.030.030.0323.950

0.030.030.030.030.0324.200

0.030.030.030.030.0324.450

0.030.030.030.030.0324.700

0.030.030.030.030.0324.950

0.030.030.030.030.0325.200

0.030.030.030.030.0325.450

0.030.030.030.030.0325.700

0.030.030.030.030.0325.950

0.030.030.030.030.0326.200

0.030.030.030.030.0326.450

0.030.030.030.030.0326.700

0.030.030.030.030.0326.950

0.030.030.030.030.0327.200

0.030.030.030.030.0327.450

0.030.030.030.030.0327.700

0.030.030.030.030.0327.950

0.030.030.030.030.0328.200

0.030.030.030.030.0328.450

0.030.030.030.030.0328.700

0.030.030.030.030.0328.950

0.030.030.030.030.0329.200

0.030.030.030.030.0329.450

0.030.030.030.030.0329.700

0.030.030.030.030.0329.950

0.030.030.030.030.0330.200

0.030.030.030.030.0330.450

0.030.030.030.030.0330.700

0.030.030.030.030.0330.950

0.030.030.030.030.0331.200

0.030.030.030.030.0331.450

0.030.030.030.030.0331.700

0.030.030.030.030.0331.950

0.030.030.030.030.0332.200

0.030.030.030.030.0332.450

0.030.030.030.030.0332.700

0.030.030.030.030.0332.950

0.030.030.030.030.0333.200

0.030.030.030.030.0333.450

0.030.030.030.030.0333.700

0.030.030.030.030.0333.950

0.030.030.030.030.0334.200
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3rd Street Basin Analysis

Storm Event:  WQstormLabel:  Extended Detention (OUT)

Return Event:  0 yearsSubsection:  Pond Routed Hydrograph (total out)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.030.030.030.030.0334.450

0.030.030.030.030.0334.700

0.030.030.030.030.0334.950

0.030.030.030.030.0335.200

0.030.030.030.030.0335.450

0.030.030.030.030.0335.700

0.030.030.030.030.0335.950

0.030.030.030.030.0336.200

0.030.030.030.030.0336.450

0.030.030.030.030.0336.700

0.030.030.030.030.0336.950

0.030.030.030.030.0337.200

0.030.030.030.030.0337.450

0.030.030.030.030.0337.700

0.030.030.030.030.0337.950

0.030.030.030.030.0338.200

0.030.030.030.030.0338.450

0.030.030.030.030.0338.700

0.030.030.030.030.0338.950

0.030.030.030.030.0339.200

0.030.030.030.030.0339.450

0.030.030.030.030.0339.700

0.030.030.030.030.0339.950

0.030.030.030.030.0340.200

0.030.030.030.030.0340.450

0.030.030.030.030.0340.700

0.030.030.030.030.0340.950

0.030.030.030.030.0341.200

0.030.030.030.030.0341.450

0.030.030.030.030.0341.700

0.030.030.030.030.0341.950

0.030.030.030.030.0342.200

0.030.030.030.030.0342.450

0.030.030.030.030.0342.700

0.030.030.030.030.0342.950

0.030.030.030.030.0343.200

0.030.030.030.030.0343.450

0.030.030.030.030.0343.700

0.030.030.030.030.0343.950

0.020.020.020.020.0344.200

0.020.020.020.020.0244.450

0.020.020.020.020.0244.700
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3rd Street Basin Analysis

Storm Event:  WQstormLabel:  Extended Detention (OUT)

Return Event:  0 yearsSubsection:  Pond Routed Hydrograph (total out)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.020.020.020.020.0244.950

0.020.020.020.020.0245.200

0.020.020.020.020.0245.450

0.020.020.020.020.0245.700

0.020.020.020.020.0245.950

0.020.020.020.020.0246.200

0.020.020.020.020.0246.450

0.020.020.020.020.0246.700

0.020.020.020.020.0246.950

0.020.020.020.020.0247.200

0.020.020.020.020.0247.450

0.020.020.020.020.0247.700

0.020.020.020.020.0247.950

0.020.020.020.020.0248.200

0.020.020.020.020.0248.450

0.020.020.020.020.0248.700

0.020.020.020.020.0248.950

0.020.020.020.020.0249.200

0.020.020.020.020.0249.450

0.020.020.020.020.0249.700

0.020.020.020.020.0249.950

0.020.020.020.020.0250.200

0.020.020.020.020.0250.450

0.020.020.020.020.0250.700

0.020.020.020.020.0250.950

0.020.020.020.020.0251.200

0.020.020.020.020.0251.450

0.020.020.020.020.0251.700

0.020.020.020.020.0251.950

0.020.020.020.020.0252.200

0.020.020.020.020.0252.450

0.020.020.020.020.0252.700

0.020.020.020.020.0252.950

0.020.020.020.020.0253.200

0.020.020.020.020.0253.450

0.020.020.020.020.0253.700

0.020.020.020.020.0253.950

0.020.020.020.020.0254.200

0.020.020.020.020.0254.450

0.020.020.020.020.0254.700

0.020.020.020.020.0254.950

0.020.020.020.020.0255.200
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3rd Street Basin Analysis

Storm Event:  WQstormLabel:  Extended Detention (OUT)

Return Event:  0 yearsSubsection:  Pond Routed Hydrograph (total out)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.020.020.020.020.0255.450

0.020.020.020.020.0255.700

0.020.020.020.020.0255.950

0.020.020.020.020.0256.200

0.020.020.020.020.0256.450

0.020.020.020.020.0256.700

0.020.020.020.020.0256.950

0.020.020.020.020.0257.200

0.020.020.020.020.0257.450

0.020.020.020.020.0257.700

0.020.020.020.020.0257.950

0.020.020.020.020.0258.200

0.020.020.020.020.0258.450

0.020.020.020.020.0258.700

0.020.020.020.020.0258.950

0.020.020.020.020.0259.200

0.020.020.020.020.0259.450

0.020.020.020.020.0259.700

0.020.020.020.020.0259.950

0.020.020.020.020.0260.200

0.020.020.020.020.0260.450

0.020.020.020.020.0260.700

0.020.020.020.020.0260.950

0.020.020.020.020.0261.200

0.020.020.020.020.0261.450

0.020.020.020.020.0261.700

0.020.020.020.020.0261.950

0.020.020.020.020.0262.200

0.020.020.020.020.0262.450

0.020.020.020.020.0262.700

0.020.020.020.020.0262.950

0.020.020.020.020.0263.200

0.020.020.020.020.0263.450

0.020.020.020.020.0263.700

0.020.020.020.020.0263.950

0.020.020.020.020.0264.200

0.020.020.020.020.0264.450

0.020.020.020.020.0264.700

0.020.020.020.020.0264.950

0.020.020.020.020.0265.200

0.020.020.020.020.0265.450

0.020.020.020.020.0265.700
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3rd Street Basin Analysis

Storm Event:  WQstormLabel:  Extended Detention (OUT)

Return Event:  0 yearsSubsection:  Pond Routed Hydrograph (total out)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.020.020.020.020.0265.950

0.020.020.020.020.0266.200

0.020.020.020.020.0266.450

0.020.020.020.020.0266.700

0.020.020.020.020.0266.950

0.020.020.020.020.0267.200

0.020.020.020.020.0267.450

0.020.020.020.020.0267.700

0.020.020.020.020.0267.950

0.010.010.010.010.0168.200

0.010.010.010.010.0168.450

0.010.010.010.010.0168.700

0.010.010.010.010.0168.950

0.010.010.010.010.0169.200

0.010.010.010.010.0169.450

0.010.010.010.010.0169.700

0.010.010.010.010.0169.950

0.010.010.010.010.0170.200

0.010.010.010.010.0170.450

0.010.010.010.010.0170.700

0.010.010.010.010.0170.950

0.010.010.010.010.0171.200

0.010.010.010.010.0171.450

0.010.010.010.010.0171.700

(N/A)(N/A)(N/A)0.010.0171.950
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3rd Street Basin Analysis

Index

Unit Hydrograph Equations...16, 17

U

Proposed Storm Sewer DA (Unit Hydrograph Summary, 0 years)...20, 21

Proposed Storm Sewer DA (Unit Hydrograph (Hydrograph Table), 0 years)...22, 23,
24

Proposed Storm Sewer DA (Runoff CN-Area, 0 years)...15

P

ODOT TR-55 (Time-Depth Curve, 50 years)...10, 11

ODOT TR-55 (Time-Depth Curve, 5 years)...4, 5

ODOT TR-55 (Time-Depth Curve, 25 years)...8, 9

ODOT TR-55 (Time-Depth Curve, 10 years)...6, 7

ODOT TR-55 (Time-Depth Curve, 0 years)...12, 13

O

Master Network Summary...2, 3

M

Extended Detention (Volume Equations, 0 years)...34

Extended Detention (Time vs. Volume, 0 years)...25, 26, 27, 28, 29, 30, 31, 32

Extended Detention (OUT) (Pond Routed Hydrograph (total out), 0 years)...47, 48,
49, 50, 51, 52, 53

Extended Detention (Elevation-Area Volume Curve, 0 years)...33

Existing DA (Unit Hydrograph Summary, 0 years)...18, 19

Existing DA (Runoff CN-Area, 0 years)...14

E

Composite Outlet Structure - 1 (Outlet Input Data, 0 years)...35, 36, 37

Composite Outlet Structure - 1 (Individual Outlet Curves, 0 years)...38, 39, 40, 41,
42, 43, 44

Composite Outlet Structure - 1 (Composite Rating Curve, 0 years)...45, 46

C
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Made By: AReede Date: 12/2/2011
Checked By: BHess Date: 12/2/2011

Water Quality: WQv= (PAC)/12 From ODOT L&D2 1115.4

Emergency 
Spillway 
Calculation

Weir 
Equation Q=3.367BH^3/2

Precipitation 0.75 in Q10 6.35 cfs

A - Drainage Area 1.75 acres
B (Weir 
length) 6 ft

Cq 0.9 when drainage area is impervious H= 0.46 ft

Water Quality Volume WQv = 0.0984 ac*ft

Top of 
Embankmen
t 584

Extended Detention 
Volume (EDV) = 120%*WQV 0.1181 ac*ft

Invert of 
Emergency 
Spillway 583.5
Available 
Depth 0.5

Required Forebay Volume 
(RFV) 10% of WQv 0.0098 ac*ft

Actual WQv Released EDV - RFV 0.1083 ac*ft

Check for 
emergency 
spillway 
depth OK

Provided Forebay Volume
Bottom of Basin 
Elevation 579.5

Top of Berm 
Elevation 580

(assuming trapezoidal 
configuration)

Area of bottom of 
Forebay (ac) 0.0201

Area of Top of 
Forebay (ac) 0.0342

Anti-Seep 
Collar From ODOT L&D 2 1117.4.1.2 

Provided Forebay 
Volume 0.0134 ac*ft

Y- Depth of 
water at 
spillway 
crest, 4.01 ft

Forebay % of Basin 11.36 %

Z-slope of 
upstream 
face of 
embankmen
t 4

Check for WQv 
provided OK

S-slope of 
outfall pipe 0.0097

Drainage Time
Length of 
Saturation 33.4 ft

16 hour WQ flow 
(see enclosed 
spreadsheet) 4.05 ft^3/s

Seepage 
length 
increase 5.0 ft

16 hour check 16 hour volume 729 ft^3
W-Width of 
Collar 6

50% of WQv (not to 
exceed) 2573 ft^3

D - 
Diameter of 
Conduit 2
P - 
Projection of 
Collar (P=W-
D) 4

Check for 16 hour 
compliance OK # of collars 1

48 hour check

48 hour WQ flow 
(see enclosed 
spreadsheet) 22.46
48 hour volume 4043
100% of WQv (not 
to exceed) 5146

Check for 48 hour 
compliance OK

Minimum 2 collars at minimum 
spacing 10'.

3rd Street Basin Water Quality Calculations



Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Element Details

74ID hours48.000End

Minimum
Drain Time -

1
Label

Extended
Detention

Pond Node

hours0.000Start Composite
Outlet

Structure - 1
Outlet Structure

hours1.000Increment

Notes
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Minimum Drain Time - 1

Subsection:  User Notifications

User Notifications

WarningSource

Kr (reverse flow entrance loss coefficient) was not specified.  Kr was set to same value as Ke=
0.200 .

Message

(N/A)Time

Composite Outlet Structure - 1Label

59Element Id

Composite Outlet StructureElement Type

wqScenario

15Message Id

InformationSource

Riser orifice equation controls at one or more headwater elevations for outlet structure.Message

(N/A)Time

Composite Outlet Structure - 1Label

59Element Id

Composite Outlet StructureElement Type

wqScenario

17Message Id
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Minimum Drain Time - 1 (OUT)

Subsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 3,600.000 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

580.35580.37580.40580.42580.450.000

580.23580.26580.28580.30580.335.000

580.09580.12580.15580.17580.2010.000

579.94579.98580.01580.04580.0715.000

579.75579.78579.82579.86579.9020.000

579.56579.59579.63579.67579.7125.000

579.37579.41579.45579.48579.5230.000

579.20579.23579.27579.30579.3435.000

579.03579.06579.10579.13579.1640.000

(N/A)578.86578.90578.95579.0045.000
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Minimum Drain Time - 1 (OUT)

Subsection:  Time vs. Volume

Time vs. Elevation (ft)

Output Time increment = 3,600.000 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

580.35580.37580.40580.42580.450.000

580.23580.26580.28580.30580.335.000

580.09580.12580.15580.17580.2010.000

579.94579.98580.01580.04580.0715.000

579.75579.78579.82579.86579.9020.000

579.56579.59579.63579.67579.7125.000

579.37579.41579.45579.48579.5230.000

579.20579.23579.27579.30579.3435.000

579.03579.06579.10579.13579.1640.000

(N/A)578.86578.90578.95579.0045.000
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Extended Detention

Subsection:  Elevation-Area Volume Curve

Volume (Total)
(ac-ft)

Volume
(ac-ft)

A1+A2+sqr(A1*A
2)

(acres)

Area
(acres)

Planimeter
(ft²)

Elevation
(ft)

0.0000.0000.0000.0000.0578.50

0.0070.0070.0400.0400.0579.00

0.0540.0480.1430.0560.0580.00

0.0620.0070.2130.0870.0580.10

0.1010.0390.2930.1090.0580.50

0.1590.0580.3480.1230.0581.00

0.2960.1380.4130.1530.0582.00

0.4660.1690.5080.1860.0583.00

0.6600.1940.5830.2030.0584.00
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Composite Outlet Structure - 1

Subsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft578.50Minimum (Headwater)

ft0.25Increment (Headwater)

ft584.00Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

584.00582.50Culvert - 1
Forward +
Reverse

Riser - 1Inlet Box

584.00578.50Culvert - 1ForwardOrifice - 1Orifice-Circular

584.00577.00TW
Forward +
Reverse

Culvert - 1Culvert-Circular

(N/A)(N/A)TailwaterTailwater Settings
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Composite Outlet Structure - 1

Subsection:  Outlet Input Data

Structure ID:  Orifice - 1
Structure Type:  Orifice-Circular

3Number of Openings

ft578.50Elevation

in0.50Orifice Diameter

0.660Orifice Coefficient

Structure ID:  Riser - 1
Structure Type:  Inlet Box

1Number of Openings

ft582.50Elevation

ft²2.6Orifice Area

0.600Orifice Coefficient

ft6.50Weir Length

(ft^0.5)/s3.00Weir Coefficient

1.000K Reverse

0.000Manning's n

0.000Kev, Charged Riser

FalseWeir Submergence

FalseOrifice H to crest

Structure ID:  Culvert - 1
Structure Type:  Culvert-Circular

1Number of Barrels

in18.00Diameter

ft83.00Length

ft83.00Length (Computed Barrel)

ft/ft0.010Slope (Computed)

Outlet Control Data

0.013Manning's n

0.200Ke

0.018Kb

0.000Kr

ft0.00Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0045K

2.0000M

0.0317C

0.6900Y
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Composite Outlet Structure - 1

Subsection:  Outlet Input Data

Inlet Control Data

1.090T1 ratio (HW/D)

1.192T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 0 equation below T1
elevation.
Use submerged inlet control 0 equation above T2
elevation

In transition zone between unsubmerged and submerged
inlet control,
interpolate between flows at T1 & T2...

ft578.64T1 Elevation ft³/s7.58T1 Flow

ft578.79T2 Elevation ft³/s8.66T2 Flow
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Composite Outlet Structure - 1

Subsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Orifice - 1  (Orifice-Circular)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Culvert - 1  (Culvert-Circular)

Tailwater
Error
(ft)

Downstream
Channel
Tailwater

(ft)

Convergence
Error
(ft³/s)

Downstream
Hydraulic

Grade Line
Error
(ft)

Next
Downstream

Hydraulic
Grade Line

(ft)

Converge
Downstream

Hydraulic
Grade Line

(ft)

(into)
Headwater
Hydraulic

Grade Line
(ft)

Device
Flow

(ft³/s)

Water
Surface

Elevation
(ft)

0.00577.700.000.000.000.000.000.00578.50

0.00577.700.000.00577.70Free Outfall578.750.01578.75

0.00577.700.000.00577.70Free Outfall579.000.01579.00

0.00577.700.000.00577.70Free Outfall579.250.02579.25

0.00577.700.000.00577.70Free Outfall579.500.02579.50

0.00577.700.000.00577.70Free Outfall579.750.02579.75

0.00577.700.000.00577.70Free Outfall580.000.03580.00

0.00577.700.000.00577.70Free Outfall580.250.03580.25

0.00577.700.000.00577.70Free Outfall580.500.03580.50

0.00577.700.000.00577.70Free Outfall580.750.03580.75

0.00577.700.000.00577.70Free Outfall581.000.03581.00

0.00577.700.000.00577.70Free Outfall581.250.04581.25

0.00577.700.000.00577.70Free Outfall581.500.04581.50

0.00577.700.000.00577.70Free Outfall581.750.04581.75

0.00577.700.000.00577.70Free Outfall582.000.04582.00

0.00577.700.000.00577.70Free Outfall582.250.04582.25

0.00577.700.000.00577.70Free Outfall582.500.04582.50

0.00577.700.000.00577.70Free Outfall582.750.04582.75

0.00577.700.000.00578.57578.57583.000.05583.00

0.00577.700.000.00579.25579.25583.250.04583.25

0.00577.700.000.00579.76579.76583.500.04583.50

0.00577.700.000.00580.27580.27583.750.04583.75

0.00577.700.000.00580.79580.79584.000.04584.00

Message

WS below an invert; no flow.

H =.23

H =.48

H =.73

H =.98

H =1.23

H =1.48

H =1.73

H =1.98

H =2.23

H =2.48

Page 9 of 2827 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

12/2/2011

Bentley PondPack V8i
[08.11.01.51]

Bentley Systems, Inc.  Haestad Methods Solution
Center3rd Street Outfall051711.ppc



Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Composite Outlet Structure - 1

Subsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Orifice - 1  (Orifice-Circular)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Culvert - 1  (Culvert-Circular)

Message

H =2.73

H =2.98

H =3.23

H =3.48

H =3.73

H =3.98

H =4.23

H =4.43

H =4.00

H =3.74

H =3.48

H =3.21
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Composite Outlet Structure - 1

Subsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Riser - 1  (Inlet Box)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Culvert - 1  (Culvert-Circular)

Tailwater
Error
(ft)

Downstream
Channel
Tailwater

(ft)

Convergence
Error
(ft³/s)

Downstream
Hydraulic

Grade Line
Error
(ft)

Next
Downstream

Hydraulic
Grade Line

(ft)

Converge
Downstream

Hydraulic
Grade Line

(ft)

(into)
Headwater
Hydraulic

Grade Line
(ft)

Device
Flow

(ft³/s)

Water
Surface

Elevation
(ft)

0.00577.700.000.000.000.000.000.00578.50

0.00577.700.000.00577.700.000.000.00578.75

0.00577.700.000.00577.700.000.000.00579.00

0.00577.700.000.00577.700.000.000.00579.25

0.00577.700.000.00577.700.000.000.00579.50

0.00577.700.000.00577.700.000.000.00579.75

0.00577.700.000.00577.700.000.000.00580.00

0.00577.700.000.00577.700.000.000.00580.25

0.00577.700.000.00577.700.000.000.00580.50

0.00577.700.000.00577.700.000.000.00580.75

0.00577.700.000.00577.700.000.000.00581.00

0.00577.700.000.00577.700.000.000.00581.25

0.00577.700.000.00577.700.000.000.00581.50

0.00577.700.000.00577.700.000.000.00581.75

0.00577.700.000.00577.700.000.000.00582.00

0.00577.700.000.00577.700.000.000.00582.25

0.00577.700.000.00577.700.000.000.00582.50

0.00577.700.000.00577.70Free Outfall582.752.44582.75

0.00577.700.000.00578.57Free Outfall583.006.89583.00

0.00577.700.000.00579.25Free Outfall583.2510.67583.25

0.00577.700.000.00579.76Free Outfall583.5012.32583.50

0.00577.700.000.00580.27Free Outfall583.7513.78583.75

0.00577.700.000.00580.79Free Outfall584.0015.09584.00

Message

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Composite Outlet Structure - 1

Subsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Riser - 1  (Inlet Box)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Culvert - 1  (Culvert-Circular)

Message

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

Weir: H =0.25ft

Weir: H =0.5ft

Orifice: H =.75; Riser orifice equation
controlling.

Orifice: H =1.00; Riser orifice equation
controlling.

Orifice: H =1.25; Riser orifice equation
controlling.

Orifice: H =1.50; Riser orifice equation
controlling.
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Composite Outlet Structure - 1

Subsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Culvert - 1  (Culvert-Circular)
---------------------------------------
Mannings open channel maximum capacity:  11.09 ft³/s
Upstream   ID  = Riser - 1, Orifice - 1
Downstream ID  = Tailwater (Pond Outfall)

Tailwater
Error
(ft)

Downstream
Channel
Tailwater

(ft)

Convergence
Error
(ft³/s)

Downstream
Hydraulic

Grade Line
Error
(ft)

Next
Downstream

Hydraulic
Grade Line

(ft)

Converge
Downstream

Hydraulic
Grade Line

(ft)

(into)
Headwater
Hydraulic

Grade Line
(ft)

Device
Flow

(ft³/s)

Water
Surface

Elevation
(ft)

0.00577.700.000.00577.700.000.000.00578.50

0.00577.700.000.00577.70577.70577.700.12578.75

0.00577.700.000.00577.70577.70577.700.12579.00

0.00577.700.000.00577.70577.70577.700.12579.25

0.00577.700.000.00577.70577.70577.700.12579.50

0.00577.700.000.00577.70577.70577.700.12579.75

0.00577.700.000.00577.70577.70577.700.12580.00

0.00577.700.000.00577.70577.70577.700.12580.25

0.00577.700.000.00577.70577.70577.700.12580.50

0.00577.700.000.00577.70577.70577.700.12580.75

0.00577.700.000.00577.70577.70577.700.12581.00

0.00577.700.000.00577.70577.70577.700.12581.25

0.00577.700.000.00577.70577.70577.700.12581.50

0.00577.700.000.00577.70577.70577.700.12581.75

0.00577.700.000.00577.70577.70577.700.12582.00

0.00577.700.000.00577.70577.70577.700.12582.25

0.00577.700.000.00577.70577.70577.700.12582.50

0.00577.700.000.00577.70577.70577.702.48582.75

0.00577.700.010.00577.70577.70578.576.93583.00

0.00577.700.000.00577.70577.70579.2510.71583.25

0.00577.700.010.00577.70577.70579.7612.36583.50

0.00577.700.000.00577.70577.70580.2713.81583.75

0.00577.700.000.00577.70577.70580.7915.13584.00

Message

WS below an invert; no flow.

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Composite Outlet Structure - 1

Subsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Culvert - 1  (Culvert-Circular)
---------------------------------------
Mannings open channel maximum capacity:  11.09 ft³/s
Upstream   ID  = Riser - 1, Orifice - 1
Downstream ID  = Tailwater (Pond Outfall)

Message

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Composite Outlet Structure - 1

Subsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Culvert - 1  (Culvert-Circular)
---------------------------------------
Mannings open channel maximum capacity:  11.09 ft³/s
Upstream   ID  = Riser - 1, Orifice - 1
Downstream ID  = Tailwater (Pond Outfall)

Message

CRIT.DEPTH CONTROL  Vh= .457ft
Dcr= 1.019ft  H.JUMP IN PIPE Hev=
.00ft

FULL FLOW...Lfull=83.00ft  Vh=.571ft
HL=1.548ft Hev= .00ft

FULL FLOW...Lfull=83.00ft  Vh=.760ft
HL=2.061ft Hev= .00ft

FULL FLOW...Lfull=83.00ft  Vh=.950ft
HL=2.575ft Hev= .00ft

FULL FLOW...Lfull=83.00ft  Vh=1.139ft
HL=3.088ft Hev= .00ft
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Composite Outlet Structure - 1

Subsection:  Composite Rating Curve

Composite Outflow Summary

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface
Elevation

(ft)

0.00577.700.00578.50

0.00577.700.01578.75

0.00577.700.01579.00

0.00577.700.02579.25

0.00577.700.02579.50

0.00577.700.02579.75

0.00577.700.03580.00

0.00577.700.03580.25

0.00577.700.03580.50

0.00577.700.03580.75

0.00577.700.03581.00

0.00577.700.04581.25

0.00577.700.04581.50

0.00577.700.04581.75

0.00577.700.04582.00

0.00577.700.04582.25

0.00577.700.04582.50

0.00577.702.48582.75

0.00577.706.93583.00

0.00577.7010.71583.25

0.00577.7012.36583.50

0.00577.7013.81583.75

0.00577.7015.13584.00

Contributing Structures

  (no Q: Riser - 1,Orifice - 1,Culvert - 1)

 Orifice - 1,Culvert - 1  (no Q: Riser - 1)

 Orifice - 1,Culvert - 1  (no Q: Riser - 1)

 Orifice - 1,Culvert - 1  (no Q: Riser - 1)

 Orifice - 1,Culvert - 1  (no Q: Riser - 1)

 Orifice - 1,Culvert - 1  (no Q: Riser - 1)

 Orifice - 1,Culvert - 1  (no Q: Riser - 1)

 Orifice - 1,Culvert - 1  (no Q: Riser - 1)

 Orifice - 1,Culvert - 1  (no Q: Riser - 1)

 Orifice - 1,Culvert - 1  (no Q: Riser - 1)

 Orifice - 1,Culvert - 1  (no Q: Riser - 1)

 Orifice - 1,Culvert - 1  (no Q: Riser - 1)

 Orifice - 1,Culvert - 1  (no Q: Riser - 1)

 Orifice - 1,Culvert - 1  (no Q: Riser - 1)

 Orifice - 1,Culvert - 1  (no Q: Riser - 1)

 Orifice - 1,Culvert - 1  (no Q: Riser - 1)

 Orifice - 1,Culvert - 1  (no Q: Riser - 1)

 Riser - 1,Orifice - 1,Culvert - 1
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Composite Outlet Structure - 1

Subsection:  Composite Rating Curve

Composite Outflow Summary

Contributing Structures

 Riser - 1,Orifice - 1,Culvert - 1

 Riser - 1,Orifice - 1,Culvert - 1

 Riser - 1,Orifice - 1,Culvert - 1

 Riser - 1,Orifice - 1,Culvert - 1

 Riser - 1,Orifice - 1,Culvert - 1
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Minimum Drain Time - 1

Subsection:  Elevation-Volume-Flow Table (Pond)

Infiltration

<None Selected>
Infiltration Method
(Computed)

Initial Conditions

ft(N/A)
Elevation (Water Surface,
Initial)

ac-ft(N/A)Volume (Initial)

ft³/s(N/A)Flow (Initial Outlet)

ft³/s(N/A)Flow (Initial Infiltration)

ft³/s(N/A)Flow (Initial, Total)

hours(N/A)Time Increment

2S/t + O
(ft³/s)

Flow (Total)
(ft³/s)

Infiltration
(ft³/s)

Area
(acres)

Storage
(ac-ft)

Outflow
(ft³/s)

Elevation
(ft)

0.000.000.000.0000.0000.00578.50

0.030.010.000.0100.0010.01578.75

0.180.010.000.0400.0070.01579.00

0.430.020.000.0440.0170.02579.25

0.710.020.000.0480.0290.02579.50

1.020.020.000.0520.0410.02579.75

1.340.030.000.0560.0540.03580.00

1.850.030.000.0950.0750.03580.25

2.470.030.000.1090.1010.03580.50

3.150.030.000.1160.1290.03580.75

3.870.030.000.1230.1590.03581.00

4.640.040.000.1300.1900.04581.25

5.450.040.000.1380.2240.04581.50

6.310.040.000.1450.2590.04581.75

7.210.040.000.1530.2960.04582.00

8.160.040.000.1610.3360.04582.25

9.160.040.000.1690.3770.04582.50

12.652.480.000.1770.4202.48582.75

18.206.930.000.1860.4666.93583.00

23.1110.710.000.1900.51310.71583.25

25.9312.360.000.1940.56112.36583.50

28.5713.810.000.1990.61013.81583.75

31.1015.130.000.2030.66015.13584.00
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Minimum Drain Time - 1

Subsection:  Level Pool Pond Routing Summary

Infiltration

<None Selected>
Infiltration Method
(Computed)

Initial Conditions

ft(N/A)
Elevation (Water Surface,
Initial)

ac-ft(N/A)Volume (Initial)

ft³/s(N/A)Flow (Initial Outlet)

ft³/s(N/A)Flow (Initial Infiltration)

ft³/s(N/A)Flow (Initial, Total)

hours(N/A)Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s(N/A)Flow (Peak In) hours(N/A)Time to Peak (Flow, In)

ft³/s(N/A)Flow (Peak Outlet) hours(N/A)Time to Peak (Flow, Outlet)

ft(N/A)
Elevation (Water Surface,
Peak)

ac-ft(N/A)Volume (Peak)

Mass Balance (ac-ft)

ac-ft(N/A)Volume (Initial)

ac-ft(N/A)Volume (Total Inflow)

ac-ft(N/A)Volume (Total Infiltration)

ac-ft(N/A)
Volume (Total Outlet
Outflow)

ac-ft(N/A)Volume (Retained)

ac-ft(N/A)Volume (Unrouted)

%(N/A)Error (Mass Balance)
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Extended Detention

Subsection:  Detention Time

Infiltration

<None Selected>
Infiltration Method
(Computed)

Approximate Detention Times

hours(N/A)
Time to Peak (Outflow +
Infiltration, Peak to Peak
Detention Time)

hours(N/A)
Time to Peak (Inflow, Peak
to Peak Detention Time)

hours(N/A)
Detention Time (Peak to
Peak)
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1

Label:  Minimum Drain Time - 1

Subsection:  Pond Routed Hydrograph (total out)

ft³/s0.03Peak Discharge

hours0.000Time to Peak

ac-ft0.092Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 1.000 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.030.030.030.030.030.000

0.030.030.030.030.035.000

0.030.030.030.030.0310.000

0.030.030.030.030.0315.000

0.020.020.020.030.0320.000

0.020.020.020.020.0225.000

0.020.020.020.020.0230.000

0.020.020.020.020.0235.000

0.020.020.020.020.0240.000

(N/A)0.010.010.010.0245.000
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1
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Minimum Drain Time Detailed Report:  Minimum Drain Time - 1
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STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :CANAL ROAD - I-90 Scuppers to CS

49633 01/18/2012 Canal Road I90Scuppers to EX CB

PNS

Rainfall Area:

Minimum Pipe Size :

A

12.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25

Project : CUY-90-14.90

Tailwater Elevation (ft.): 602.00

Σ
∆JUNCTION

From To

STATION

Σ
RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA∆

D101 D39 25+41

26+27

5.10 6.07 1.0 1.1 12 86.8 0.0050 605.93

605.50

2.69 2.34 606.45

606.23

609.25

607.71

2.80 2.32 CB 6

0.015

10.00 0.0014

begin

0.21

0.21

0.19

0.19

D39 D99 26+27

26+47

4.98 6.06 2.8 3.4 12 26.0 0.0912 605.50

603.13

10.39 10.03 605.92

604.03

607.71

606.38

1.79 1.21 CB 6

0.015

10.54 0.01220.42

0.63

0.37

0.56

D100 D99 26+42

26+47

5.10 6.20 1.1 1.4 12 7.6 0.1145 603.00

602.13

8.74 11.24 603.25

602.88

605.24

606.38

1.99 1.24 CB 3A

0.015

10.00 0.0020

begin

0.25

0.88

0.23

0.79

D99 END 26+47

26+59

4.97 6.05 3.9 4.8 12 16.3 0.0693 602.13

601.00

10.26 8.75 602.68

602.00

606.38

605.16

3.70 3.25 MH 3

0.015

10.58 0.0239

final

0.00

0.88

0.00

0.79

1CDSS 1.0.0.3. 2011-10-28 CANAL TO CS - CB.xml

krmonroe
Text Box
*  Full flow velocity exceeds 3ft/s, pipe adjacent to pier 11 and minimizing depth of structures.**  D-100 CB City 1 is replacing an existing CB that will be damaged by the construction of D-99 MH. Inlet spread calculations for Canal Road not performed. Spread will be reduced (improved) from existing conditions due to the new bridge.  

krmonroe
Text Box
* 

krmonroe
Text Box
**
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INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Inlet Spacing - Central Viaduct Way (Carnegie to Commercial) 104+44 RT

49633 12/19/2011 Central Viaduct Way to Ex. CS, 104+44 RT

AHR

Rainfall Area: Total Allow. Spread (ft.) :A 7.00Storm Frequency (yr.) : 2

Project : CUY-90-14.90

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL

LOCAL

DEPRESS.

(ft.)

105+27 Begin

104+58 CB-3 94.00 0.90 0.16 1.00 1.37 10.00 0.0063 0.0160 0.0160 0.00 3.60 0.44 0.52 0.110 6.890.080.0417

104+44 CB-3A 20.00 0.90 0.12 1.00 0.30 10.00 0.0063 0.0160 0.0160 0.00 3.60 0.33 0.47 0.106 6.620.140.0417

103+92 CB-3A 50.89 0.40 0.17 1.00 0.82 10.00 0.0063 0.0160 0.0160 0.00 3.60 0.29 0.38 0.098 6.140.100.0417

103+02 CB-3A 54.00 0.57 0.18 1.00 0.36 10.00 0.0550 0.0160 0.0160 0.00 3.60 0.35 0.46 0.071 4.410.110.0417

102+50 CB-3A 151.92 0.63 0.09 1.50 2.88 10.00 0.0051 0.0160 0.0160 0.00 3.60 0.25 0.31 0.095 5.950.070.0417

1CDSS 1.0.0.3. 2015-02-09 INLET SPACING - CENTRAL VIADUCT_RT.xml

krmonroe
Text Box
* Bypass goes to CB @ 16+06 on Commercial Drive, see Appendix F Calcs.

krmonroe
Text Box
*



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Inlet Spacing - Central Viaduct Way (Carnegie to Commercial) 104+44 RT

49633 12/19/2011 Central Viaduct Way to Ex. CS, 104+44 RT

AHR

Rainfall Area: Total Allow. Spread (ft.) :A 7.00Storm Frequency (yr.) : 25

Project : CUY-90-14.90

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL

LOCAL

DEPRESS.

(ft.)

105+27 Begin

104+58 CB-3 94.00 0.90 0.16 1.00 1.21 10.00 0.0063 0.0160 0.0160 0.00 6.21 0.66 0.89 0.135 8.460.240.0417

104+44 CB-3A 20.00 0.90 0.12 1.00 0.26 10.00 0.0063 0.0160 0.0160 0.00 6.21 0.52 0.91 0.136 8.510.390.0417

103+92 CB-3A 50.89 0.40 0.17 1.00 0.70 10.00 0.0063 0.0160 0.0160 0.00 6.21 0.48 0.81 0.130 8.140.320.0417

103+02 CB-3A 54.00 0.57 0.18 1.00 0.31 10.00 0.0550 0.0160 0.0160 0.00 6.21 0.60 0.96 0.093 5.790.360.0417

102+50 CB-3A 151.92 0.63 0.09 1.00 2.36 10.00 0.0051 0.0160 0.0160 0.00 6.21 0.44 0.71 0.129 8.090.270.0417

1CDSS 1.0.0.3. 2015-02-09 INLET SPACING - CENTRAL VIADUCT_RT_25 YR.xml

krmonroe
Text Box
*Bypass goes to CB @ 16+06 on Commercial Drive, see Appendix F Calcs.

krmonroe
Text Box
*



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Inlet Spacing - Central Viaduct Way (Carnegie to end) LT curb

49633 09/15/2011 Central Viaduct Way to Ex. CS, 104+44 LT

JCA

Rainfall Area: Total Allow. Spread (ft.) :A 7.00Storm Frequency (yr.) : 2

Project : CUY-90-14.90

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL

LOCAL

DEPRESS.

(ft.)

105+27 Begin

104+44 CB-3A 90.23 0.90 0.14 1.50 1.37 10.00 0.0063 0.0160 0.0160 0.00 3.60 0.32 0.45 0.105 6.560.130.0417

103+90 CB-3A 50.50 0.90 0.07 1.00 0.83 10.00 0.0063 0.0160 0.0160 0.00 3.60 0.27 0.36 0.096 5.990.080.0417

103+84 CB-3A 3.00 0.90 0.02 0.70 0.06 10.00 0.0063 0.0160 0.0160 0.00 3.60 0.15 0.16 0.070 4.390.010.0417

102+60 CB-3 129.08 0.90 0.16 1.80 1.94 10.00 0.0063 0.0160 0.0160 0.00 3.60 0.44 0.52 0.110 6.880.080.0417

101+70 CB-3A 86.00 0.90 0.13 1.00 1.28 10.00 0.0063 0.0160 0.0160 0.00 3.60 0.35 0.50 0.109 6.790.150.0417

101+27 EndI-2-6 37.00 0.90 0.12 1.00 0.54 10.00 0.0063 0.0160 0.0160 0.00 3.60 ****** 0.54 0.112 7.00******0.0417

1CDSS 1.0.0.3. 2015-02-09 INLET SPACING - CENTRAL VIADUCT_LT.xml



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Inlet Spacing - Central Viaduct Way (Carnegie to end) LT curb

49633 09/15/2011 Central Viaduct Way to Ex. CS, 104+44 LT

JCA

Rainfall Area: Total Allow. Spread (ft.) :A 7.00Storm Frequency (yr.) : 25

Project : CUY-90-14.90

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL

LOCAL

DEPRESS.

(ft.)

105+27 Begin

104+44 CB-3A 90.23 0.90 0.14 1.50 1.21 10.00 0.0063 0.0160 0.0160 0.00 6.21 0.47 0.78 0.129 8.050.310.0417

103+90 CB-3A 50.50 0.90 0.07 1.00 0.71 10.00 0.0063 0.0160 0.0160 0.00 6.21 0.44 0.70 0.124 7.720.260.0417

103+84 CB-3A 3.00 0.90 0.02 0.70 0.05 10.00 0.0063 0.0160 0.0160 0.00 6.21 0.29 0.39 0.099 6.170.100.0417

102+60 CB-3 129.08 0.90 0.16 1.80 1.67 10.00 0.0063 0.0160 0.0160 0.00 6.21 0.69 0.97 0.139 8.720.270.0417

101+70 CB-3A 86.00 0.90 0.13 1.00 1.10 10.00 0.0063 0.0160 0.0160 0.00 6.21 0.56 1.00 0.141 8.820.440.0417

101+27 EndI-2-6 37.00 0.90 0.12 1.00 0.46 10.00 0.0063 0.0160 0.0160 0.00 6.21 ****** 1.11 0.147 9.18******0.0417

1CDSS 1.0.0.3. 2015-02-09 INLET SPACING - CENTRAL VIADUCT_LT_25 YR.xml



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Inlet Spacing - Central Viaduct Way - 100+30 RT

49633 01/04/2012 Central Viaduct Way to Ex. CS, 104+44 RT

JCA

Rainfall Area: Total Allow. Spread (ft.) :A 7.00Storm Frequency (yr.) : 2

Project : CUY-90-14.90

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL

LOCAL

DEPRESS.

(ft.)

101+53 Begin

101+32 I-2-6 25.00 0.90 0.00 1.50 1.42 10.00 0.0050 0.0160 0.0160 0.00 3.60 0.00 0.00 0.017 1.070.000.0417

1CDSS 1.0.0.3. 2015-02-09 INLET SPACING - CENTRAL VIADUCT_100+30 RT.xml



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Inlet Spacing - Central Viaduct Way - 100+30 RT

49633 01/04/2012 Central Viaduct Way to Ex. CS, 104+44 RT

JCA

Rainfall Area: Total Allow. Spread (ft.) :A 7.00Storm Frequency (yr.) : 25

Project : CUY-90-14.90

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL

LOCAL

DEPRESS.

(ft.)

101+53 Begin

101+32 I-2-6 25.00 0.90 0.00 1.50 1.25 10.00 0.0050 0.0160 0.0160 0.00 6.21 0.01 0.01 0.021 1.320.000.0417

1CDSS 1.0.0.3. 2015-02-09 INLET SPACING - CENTRAL VIADUCT_100+30 RT_25 YR.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Central Viaduct Way Proposed Storm Sewer to Ex. CS_100+73 (1) LT

49633 02/09/2015 Central Viaduct Way 100+73 (1) LT

Rainfall Area:

Minimum Pipe Size :

A

6.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25

Project : CUY-90-14.90

Tailwater Elevation (ft.): 660.79

Σ
∆JUNCTION

From To

STATION

Σ
RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA∆

D57A WALL 100+15

100+13

5.10 6.18 0.5 0.6 6 22.0 0.0218 663.88

663.40

3.88 0.77 664.21

663.84

666.23

666.10

2.02 1.85 CB 3A

0.015

10.00 0.0131

begin

0.10

0.10

0.09

0.09

1CDSS 1.0.0.3. 2015-02-09 Central Viaduct Way SS to Ex. CS_100+73 (1) LT.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Central Viaduct Way Proposed Storm Sewer to Ex. CS_102+76 LT

49633 10/31/2011 Central Viaduct Way 102+76 LT

AHR

Rainfall Area:

Minimum Pipe Size :

A

12.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25

Project : CUY-90-14.90

Tailwater Elevation (ft.): 658.38

Σ
∆JUNCTION

From To

STATION

Σ
RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA∆

D60 D59 101+21

100+62

5.10 6.16 0.8 0.9 12 58.8 0.0430 665.65

663.12

5.46 6.89 665.90

663.82

667.40

667.00

1.50 0.75 CB 6

0.015

10.00 0.0009

begin

0.16

0.16

0.15

0.15

D61 D59 100+85

100+62

5.10 5.79 2.3 2.7 12 104.1 0.0087 660.71

659.80

4.09 3.11 662.68

661.91

663.71

667.00

1.03 2.00 CB 6

0.015

10.00 0.0074

begin

0.51

0.67

0.46

0.61

D59 18222 100+62

100+73

5.00 5.79 3.0 3.5 12 35.6 0.0084 658.40

658.10

3.86 3.05 661.91

661.45

667.00

666.80

5.09 7.60 MH 3

0.015

10.42 0.01290.00

0.67

0.00

0.61

18222 18244 100+73

102+76

4.97 5.79 7.3 8.5 18 203.3 0.0015 657.68

657.38

4.11 3.76 661.45

659.70

666.80

667.55

5.35 7.62 MH 3

0.015

10.58 0.0086

Warning

0.97

1.64

0.85

1.46

D63B 18244 103+03

102+76

5.10 6.17 0.5 0.6 12 38.6 0.0453 663.05

661.30

4.99 7.07 663.26

661.96

667.56

667.55

4.30 3.51 CB 3A

0.015

10.00 0.0004

begin

0.18

1.82

0.10

1.56

D62 D63 102+50

102+60

5.10 5.94 0.3 0.3 12 28.3 0.0180 662.63

662.12

3.04 4.46 662.86

662.86

667.22

667.23

4.36 3.59 CB 3A

0.015

10.00 0.0001

begin

0.09

1.91

0.06

1.62

D63A D63 101+72

102+60

5.10 5.97 0.6 0.7 12 89.2 0.0017 662.73

662.58

1.60 1.38 663.30

663.25

666.63

667.23

3.33 2.90 CB 3A

0.015

10.00 0.0005

begin

0.13

2.04

0.12

1.73

D63 18244 102+60

102+76

4.90 5.94 1.5 1.9 12 14.9 0.0007 661.86

661.85

1.96 0.86 662.86

662.64

667.23

667.55

4.37 4.37 CB 3

0.015

10.93 0.0036

Warning

0.16

2.20

0.14

1.87

1CDSS 1.0.0.3. 2015-02-09 Central Viaduct Way SS to Ex. CS_102+76 LT.xml

krmonroe
Text Box
*   Based on the approved as-built survey information, the invert elevation of the pipe leaving structure 18222 was 656.68, which would be lower than the downstream invert elevation and the elevation of the pipes leaving structure D18244, and the invert elevation would also be higher than the pipes entering structure 18222. Based on this elevation the slope of the existing pipe run, 18222 to 18244, would be -0.34%. Therefore the elevation was raised by 1 foot in CDSS to allow for analysis of the system. 



STORM SEWER SYSTEM

Σ
∆JUNCTION

From To

STATION

Σ
RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA∆

18244 D65 102+76

103+69

4.80 5.79 9.0 10.8 18 93.0 0.0054 657.38

656.88

5.09 7.18 659.70

658.38

667.55

667.87

7.85 8.67 MH 3

0.015

11.40 0.0142

Warningfinal

0.00

2.20

0.00

1.87

2CDSS 1.0.0.3. 2015-02-09 Central Viaduct Way SS to Ex. CS_102+76 LT.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Catch Basins D-60A and D-60B

49633 02/09/2015 Central Viaduct Way & Commerical Rd

Rainfall Area:

Minimum Pipe Size :

A

12.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25

Project : Cleveland Innerbelt

Tailwater Elevation (ft.): 658.38

Σ
∆JUNCTION

From To

STATION

Σ
RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA∆

D60B D60A 101+27

101+27

5.10 6.11 0.7 0.8 12 19.0 0.0000 663.30

663.30

0.88 0.01 664.30

663.99

666.30

666.40

2.00 2.00 CB 6

0.015

10.00 0.0007

Warningbegin

0.15

0.15

0.14

0.14

D60A CS 101+27

101+25

5.02 6.11 0.7 0.8 12 4.0 0.8875 663.25

659.70

15.53 31.29 663.37

660.39

666.40

666.40

3.03 2.15 CB 6

0.015

10.36 0.0007

final

0.10

0.25

0.00

0.14

1CDSS 1.0.0.3. 2015-02-09 Centrail Viaduct Way SS to ex CS_101+00.xml

krmonroe
Text Box
NOTE: D-60A to the existing combined sewer is a vertical connection.  There is 1' of sloped pipe exiting D-60A then a 90 degree             drop connection to the existing CS.  The 659.70 elevation is the outlet elevation for D-60A which is also the crown of the             combined sewer.



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Central Viaduct Way Proposed Storm Sewer to Ex. CS_103+69 LT

49633 10/31/2011 Central Viaduct Way 103+69 LT

AHR

Rainfall Area:

Minimum Pipe Size :

A

12.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25

Project : CUY-90-14.90

Tailwater Elevation (ft.): 663.24

Σ
∆JUNCTION

From To

STATION

Σ
RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA∆

D68 D67 103+93

103+84

5.10 6.16 0.4 0.5 12 30.0 0.0373 663.53

662.41

4.32 6.41 663.72

663.25

667.90

667.96

4.18 3.37 CB 3A

0.015

10.00 0.0002

begin

0.17

0.17

0.08

0.08

D67A D67 103+91

103+84

5.10 6.16 0.3 0.4 12 6.7 0.0090 662.47

662.41

2.45 3.14 663.25

663.25

667.97

667.96

4.72 4.50 CB 3A

0.015

10.00 0.0002

begin

0.07

0.24

0.06

0.14

D67 D65 103+84

103+69

5.07 6.16 0.8 1.0 12 13.0 0.0131 662.41

662.24

3.65 3.80 663.25

663.24

667.96

667.87

4.71 4.55 CB 3A

0.015

10.12 0.0010

final

0.02

0.26

0.02

0.16

1CDSS 1.0.0.3. 2015-02-09 Central Viaduct Way SS to Ex. CS_103+69 LT.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Central Viaduct Way Proposed Storm Sewer to Ex. CS_104+52 LT

49633 11/10/2011 Central Viaduct Way 104+52 LT

AHR

Rainfall Area:

Minimum Pipe Size :

A

12.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25

Project : CUY-90-14.90

Tailwater Elevation (ft.): 664.00

Σ
∆JUNCTION

From To

STATION

Σ
RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA∆

D69A D897 104+44

104+52

5.10 6.20 0.6 0.8 12 7.2 0.0200 663.14

663.00

3.98 4.70 664.00

664.00

668.14

668.94

4.14 4.00 CB 3A

0.015

10.00 0.0006

begin

0.14

0.14

0.13

0.13

1CDSS 1.0.0.3. 2015-02-09 Central Viaduct Way SS to Ex. CS_104+52 LT.xml

krmonroe
Text Box
*   This is the original design elevation. Invert elevation was not verified from the approved as-built survey information, structure D69A was filled with water to an elevation of 662.94.



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Central Viaduct Way Proposed Storm Sewer to Ex. CS_104+58 RT

49633 11/11/2011 Central Viaduct Way 104+52 LT

AHR

Rainfall Area:

Minimum Pipe Size :

A

12.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25

Project : CUY-90-14.90

Tailwater Elevation (ft.): 664.00

Σ
∆JUNCTION

From To

STATION

Σ
RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA∆

D69 D69B 104+42

104+57

5.10 6.17 0.6 0.7 12 20.6 0.0137 663.66

663.38

3.31 3.89 664.09

664.08

668.20

668.33

4.11 3.54 CB 3A

0.015

10.00 0.0005

begin

0.12

0.12

0.11

0.11

D69B D897 104+57

104+52

5.07 6.17 1.3 1.6 12 32.4 0.1164 662.83

659.06

9.07 11.33 664.08

664.00

668.33

668.91

4.25 4.50 CB 3

0.015

10.10 0.0025

final

0.16

0.28

0.14

0.25

1CDSS 1.0.0.3. 2015-02-09 Central Viaduct Way SS to Ex. CS_104+58 RT.xml



Cleveland Innerbelt Bridge 
Gateway Roadway Package 
 
DRAINAGE DESIGN REPORT 
 
 

 
 

 

 

 

 

APPENDIX F 

  



bhess
Text Box
D-748 Sump Calculation

bhess
Text Box
D-748 CB-3AQ10 = 0.09 cfsHW10 = 0.00 ftHWallowable = 0.50 ft

bhess
Line

bhess
Line

bhess
Text Box
0.00

bhess
Text Box
0.09cfs



bhess
Text Box
D-751 Sump Calculation

bhess
Text Box
D-751 CB-3AQ10 = 0.05cfsHW10 = 0.00ftHWallowable = 0.50ft

bhess
Line

bhess
Line

bhess
Text Box
0.00

bhess
Text Box
0.05cfs



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Commercial Road - Left Side

49633 11/01/2011 Commercial Road

AHR

Rainfall Area: Total Allow. Spread (ft.) :A 10.00Storm Frequency (yr.) : 2

Project : CUY-90-14.90

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF
SLOPE

CONC.
TIME
(min.)

C.B.
COEF

GUTTER
TIME
(min.)

USED
TIME

(min.)

LONG. GUTT.
SLOPE

PAVT.
SLOPE

GUTT.
WIDTHAREA

INTERCPTD
FLOW

BYPASS
FLOW

TOTAL
FLOW

DEPTH
FLOW

PAVT.
SPREAD

GUTTER
LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)
Type

(acres)
FALL

LOCAL
DEPRESS.

(ft.)

101+36 Begin

16+06 CB-3A 393.00 0.80 0.14 1.00 2.52 10.00 0.0721 0.0160 0.0160 0.00 3.60 0.32 0.39 0.063 3.930.080.0417

12+51 CB-3A 355.00 0.77 0.25 1.00 1.99 10.00 0.0652 0.0160 0.0160 0.00 3.60 0.52 0.78 0.083 5.180.260.0417

10+96 CB-3A 155.00 0.77 0.13 1.00 1.15 10.00 0.0367 0.0160 0.0160 0.00 3.60 0.43 0.63 0.085 5.330.200.0417

10+81 CB-3A 15.00 0.66 0.01 1.00 0.15 10.00 0.0316 0.0206 0.0206 0.00 3.60 0.21 0.23 0.066 3.200.010.0417

1CDSS 1.0.0.3. 2011-11-01_CDSS Spread Commercial_Left.xml



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Commercial Road - Left Side

49633 11/01/2011 Commercial Road

AHR

Rainfall Area: Total Allow. Spread (ft.) :A 10.00Storm Frequency (yr.) : 50

Project : CUY-90-14.90

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF
SLOPE

CONC.
TIME
(min.)

C.B.
COEF

GUTTER
TIME
(min.)

USED
TIME

(min.)

LONG. GUTT.
SLOPE

PAVT.
SLOPE

GUTT.
WIDTHAREA

INTERCPTD
FLOW

BYPASS
FLOW

TOTAL
FLOW

DEPTH
FLOW

PAVT.
SPREAD

GUTTER
LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)
Type

(acres)
FALL

LOCAL
DEPRESS.

(ft.)

101+36 Begin

16+06 CB-3A 393.00 0.80 0.14 1.00 2.10 10.00 0.0721 0.0160 0.0160 0.00 6.79 0.51 0.74 0.080 4.990.230.0417

12+51 CB-3A 355.00 0.77 0.25 1.00 1.64 10.00 0.0652 0.0160 0.0160 0.00 6.79 0.85 1.56 0.108 6.730.710.0417

10+96 CB-3A 155.00 0.77 0.13 1.00 0.94 10.00 0.0367 0.0160 0.0160 0.00 6.79 0.76 1.41 0.115 7.210.650.0417

10+81 CB-3A 15.00 0.66 0.01 1.00 0.11 10.00 0.0316 0.0206 0.0206 0.00 6.79 0.52 0.71 0.101 4.900.190.0417

1CDSS 1.0.0.3. 2011-11-01_CDSS Spread Commercial_Left.xml



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Commercial Road - Right Side

49633 12/19/2011 Commercial Road

AHR

Rainfall Area: Total Allow. Spread (ft.) :A 10.00Storm Frequency (yr.) : 2

Project : CUY-90-14.90

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL
LOCAL

DEPRESS.

(ft.)

2+50 Begin

0+43 CB-3A 207.00 0.83 0.24 1.00 1.28 10.00 0.0500 0.0160 0.0160 0.00 3.60 0.48 0.72 0.084 5.280.230.0417

16+06 CB-3A 225.00 0.00 0.00 0.00 0.00 0.00 0.0721 0.0160 0.0160 0.00 0.00 0.48 0.68 0.077 4.840.210.0417

12+52 CB-3A 354.00 0.65 1.48 1.00 1.33 10.00 0.0652 0.0160 0.0160 0.00 3.60 1.53 3.66 0.148 9.252.120.0417

12+37 CB-3A 15.00 0.66 0.08 1.00 0.07 10.00 0.0652 0.0160 0.0160 0.00 3.60 1.11 2.30 0.124 7.781.190.0417

11+11 CB-3A 126.00 0.65 0.73 1.00 0.64 10.00 0.0364 0.0160 0.0160 0.00 3.60 1.23 2.90 0.151 9.471.670.0417

10+96 CB-3A 15.00 0.63 0.12 1.00 0.09 10.00 0.0364 0.0160 0.0160 0.00 3.60 0.94 1.95 0.130 8.151.000.0417

10+80 CB-3 16.00 0.64 0.10 1.00 0.11 10.00 0.0316 0.0160 0.0160 0.00 3.60 0.81 1.24 0.113 7.070.430.0417

1CDSS 1.0.0.3. 2011-12-19 CDSS Spread Commerical Right 2YR.xml

pshedivy
Text Box
*Bypass flow from CVW RT (D-62) added to Inlet spacing flow.

pshedivy
Text Box
*



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Commercial Road - Right Side

49633 12/19/2011 Commercial Road

AHR

Rainfall Area: Total Allow. Spread (ft.) :A 10.00Storm Frequency (yr.) : 25

Project : CUY-90-14.90

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL
LOCAL

DEPRESS.

(ft.)

2+50 Begin

0+43 CB-3A 207.00 0.83 0.24 1.00 1.12 10.00 0.0500 0.0160 0.0160 0.00 6.21 0.71 1.24 0.104 6.480.530.0417

16+06 CB-3A 225.00 0.00 0.00 0.00 0.00 0.00 0.0721 0.0160 0.0160 0.00 0.00 0.82 1.46 0.103 6.430.640.0417

12+52 CB-3A 354.00 0.65 1.48 1.00 1.16 10.00 0.0652 0.0160 0.0160 0.00 6.21 2.39 6.59 0.185 11.544.200.0417

12+37 CB-3A 15.00 0.66 0.08 1.00 0.06 10.00 0.0652 0.0160 0.0160 0.00 6.21 1.79 4.51 0.160 10.012.710.0417

11+11 CB-3A 126.00 0.65 0.73 1.00 0.55 10.00 0.0364 0.0160 0.0160 0.00 6.21 1.99 5.67 0.195 12.173.680.0417

10+96 CB-3A 15.00 0.63 0.12 1.00 0.07 10.00 0.0364 0.0160 0.0160 0.00 6.21 1.57 4.16 0.173 10.842.590.0417

10+80 CB-3 16.00 0.64 0.10 1.00 0.09 10.00 0.0316 0.0160 0.0160 0.00 6.21 1.47 3.00 0.157 9.841.530.0417

1CDSS 1.0.0.3. 2011-12-19 CDSS Spread Commerical Right 25YR.xml

pshedivy
Text Box
*Bypass flow from CVW RT (D-62) added to Inlet spacing flow.

pshedivy
Text Box
*



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Scupper drainage to proposed system to Commercial CS

49633 10/31/2011 Commercial Parking Lot Combined Sewer

BHess

Rainfall Area:

Minimum Pipe Size :

A

15.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25

Project : CUY-90-14.90

Tailwater Elevation (ft.): 639.75


JUNCTION

From To

STATION


RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA

D748 D749 19+40

19+40

5.10 6.18 0.1 0.1 15 16.9 0.0409 660.86

660.17

2.78 12.18 660.95

660.86

664.11

666.01

3.16 2.00 CB 3A

0.015
10.00 0.0000

begin

0.02

0.02

0.02

0.02

D750 D749 19+51

19+40

5.10 6.19 0.6 0.7 15 15.3 0.0222 662.40

662.06

3.84 8.98 662.85

662.84

666.04

666.01

3.19 2.39 CB 6

0.015
10.00 0.0001

begin

0.12

0.14

0.11

0.13

D749 D751 19+41

18+52

5.07 6.04 0.6 0.8 15 138.0 0.0219 660.17

657.15

4.00 8.91 660.43

657.95

666.01

660.41

5.58 4.59 MH 3

0.015
10.10 0.00020.00

0.14

0.00

0.13

D751 D753 18+52

18+17

4.95 6.01 0.7 0.8 15 34.0 0.0679 657.15

654.84

6.02 15.70 657.35

655.64

660.41

659.95

3.06 2.01 CB 3A

0.015
10.68 0.00020.01

0.15

0.01

0.14

D753 D754 18+17

16+83

4.93 5.94 1.6 2.0 15 118.3 0.0536 654.84

648.50

7.22 13.94 655.17

649.41

659.95

651.56

4.78 3.86 CB 3A

0.015
10.77 0.00120.24

0.39

0.20

0.33

D754 D755 16+83

15+76

4.88 5.89 1.6 2.0 15 115.3 0.0650 648.50

641.00

7.71 15.36 648.81

641.90

651.56

645.82

2.75 1.81 MH 3

0.015
11.04 0.00120.00

0.39

0.00

0.33

D755 18020 15+76

15+70

4.83 5.88 1.6 2.0 15 14.9 0.0335 639.00

638.50

6.07 11.02 639.77

639.75

645.82

642.95

6.05 5.57 MH 3

0.015
11.29 0.0012

final

0.00

0.39

0.00

0.33

1CDSS 1.0.0.3. 2011-12-19 Commercial Parking Lot - Storm CDSS.xml

krmonroe
Rectangle

krmonroe
Text Box
SEE BU 1015 - ROADWAY E9TH DRAINAGE REPORT FOR THESE CALCULATIONS



Cleveland Innerbelt Bridge 
Gateway Roadway Package 
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INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Inlet Spacing - I-90 WB TO A4 -  LT

49633 09/29/2011 Ontario Outfall

BH

Rainfall Area: Total Allow. Spread (ft.) :A 6.00Storm Frequency (yr.) : 10

Project : CUY-90-14.90

Allowable Depth (ft.) 0.25

STATION RAINRUNOFF
SLOPE

CONC.
TIME
(min.)

C.B.
COEF

GUTTER
TIME
(min.)

USED
TIME

(min.)

LONG. GUTT.
SLOPE

PAVT.
SLOPE

GUTT.
WIDTHAREA

INTERCPTD
FLOW

BYPASS
FLOW

TOTAL
FLOW

DEPTH
FLOW

PAVT.
SPREAD

GUTTER
LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)
Type

(acres)
FALL

LOCAL
DEPRESS.

(ft.)

159+04 Begin

167+26 I-3D 822.00 0.90 0.10 1.00 16.05 17.05 0.0034 0.0300 0.0400 6.00 3.92 0.34 0.34 0.134 4.450.000.1667

602+08 CB-3A 777.93 0.90 0.25 1.00 3.65 10.00 0.0438 0.0440 0.0440 8.00 5.10 0.99 1.15 0.151 3.430.160.0417

1CDSS 1.0.0.3. 2011-05-18 INLET SPACING - WB TO A4  LT.xml

areede
Text Box
Note: Calculation is also in Appendix H E9th for storm sewer calculation references.  * Proposed sodded flume after CB-3A that flows into 9th Street detention pond.

areede
Text Box
*



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Inlet Spacing - I-90 WB TO A4 -  LT

49633 09/29/2011 Ontario Outfall

BH

Rainfall Area: Total Allow. Spread (ft.) :A 6.00Storm Frequency (yr.) : 2

Project : CUY-90-14.90

Allowable Depth (ft.) 0.25

STATION RAINRUNOFF
SLOPE

CONC.
TIME
(min.)

C.B.
COEF

GUTTER
TIME
(min.)

USED
TIME

(min.)

LONG. GUTT.
SLOPE

PAVT.
SLOPE

GUTT.
WIDTHAREA

INTERCPTD
FLOW

BYPASS
FLOW

TOTAL
FLOW

DEPTH
FLOW

PAVT.
SPREAD

GUTTER
LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)
Type

(acres)
FALL

LOCAL
DEPRESS.

(ft.)

159+04 Begin

167+26 I-3D 822.00 0.90 0.10 1.00 17.79 18.79 0.0034 0.0300 0.0400 6.00 2.60 0.22 0.22 0.114 3.820.000.1667

602+08 CB-3A 777.93 0.90 0.25 1.00 3.99 10.00 0.0438 0.0440 0.0440 8.00 3.60 0.74 0.81 0.132 3.010.070.0417

1CDSS 1.0.0.3. 2011-05-18 INLET SPACING - WB TO A4  LT.xml

areede
Text Box
Note: Calculation is also in Appendix H E9th for storm sewer calculation references.  * Proposed sodded flume after CB-3A that flows into 9th Street detention pond.

areede
Text Box
*



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Inlet Spacing - I-90 WB TO A4 -  LT

49633 09/29/2011 Ontario Outfall

BH

Rainfall Area: Total Allow. Spread (ft.) :A 6.00Storm Frequency (yr.) : 50

Project : CUY-90-14.90

Allowable Depth (ft.) 0.25

STATION RAINRUNOFF
SLOPE

CONC.
TIME
(min.)

C.B.
COEF

GUTTER
TIME
(min.)

USED
TIME

(min.)

LONG. GUTT.
SLOPE

PAVT.
SLOPE

GUTT.
WIDTHAREA

INTERCPTD
FLOW

BYPASS
FLOW

TOTAL
FLOW

DEPTH
FLOW

PAVT.
SPREAD

GUTTER
LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)
Type

(acres)
FALL

LOCAL
DEPRESS.

(ft.)

159+04 Begin

167+26 I-3D 822.00 0.90 0.10 1.00 14.88 15.88 0.0034 0.0300 0.0400 6.00 5.31 0.46 0.46 0.150 4.990.000.1667

602+08 CB-3A 777.93 0.90 0.25 1.00 3.33 10.00 0.0438 0.0440 0.0440 8.00 6.79 1.24 1.53 0.168 3.820.290.0417

1CDSS 1.0.0.3. 2011-05-18 INLET SPACING - WB TO A4  LT.xml

areede
Text Box
Note: Calculation is also in Appendix H E9th for storm sewer calculation references.  * Proposed sodded flume after CB-3A that flows into 9th Street detention pond.

areede
Text Box
*



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Inlet Spacing - I-90 WB Sag near Station 166+84 RT - bidirectional

49633 11/02/2011 Ontario Outfall

AHR

Rainfall Area: Total Allow. Spread (ft.) :A 10.00Storm Frequency (yr.) : 2

Project : CUY-90-14.90

Allowable Depth (ft.) 0.50

STATION RAINRUNOFF
SLOPE

CONC.
TIME
(min.)

C.B.
COEF

GUTTER
TIME
(min.)

USED
TIME

(min.)

LONG. GUTT.
SLOPE

PAVT.
SLOPE

GUTT.
WIDTHAREA

INTERCPTD
FLOW

BYPASS
FLOW

TOTAL
FLOW

DEPTH
FLOW

PAVT.
SPREAD

GUTTER
LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)
Type

(acres)
FALL

LOCAL
DEPRESS.

(ft.)

160+30 Begin

166+63 I-3D 633.00 0.90 1.31 1.00 5.75 10.00 0.0036 0.0400 0.0400 9.25 3.60 3.42 4.24 0.380 9.500.820.1667

166+84 SagI-3D 21.00 0.90 0.05 1.00 0.35 10.00 0.0019 0.0400 0.0400 8.50 3.60 ****** 0.98 0.248 6.19******0.1667

173+67 Begin

167+62 I-3D 605.00 0.90 0.47 1.00 6.13 10.00 0.0054 0.0400 0.0400 5.70 3.60 1.52 1.52 0.240 5.990.000.1667

166+84 EndI-3D 78.00 0.90 0.15 1.00 0.93 10.00 0.0060 0.0400 0.0400 8.50 3.60 ****** 0.49 0.153 3.83******0.1667

Total Flow (cfs) : 1.47

SUMP DATA

Ponded Depth (ft.) : 0.131 Spread on Pavement (ft.) : 2.20

1CDSS 1.0.0.3. 2011-11-02 INLET SPACING - WB SAG (166+84) RT-bidirectional.xml



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Inlet Spacing - I-90 WB Sag near Station 166+84 RT 

49633 11/02/2011 Ontario Outfall

AHR

Rainfall Area: Total Allow. Spread (ft.) :A 18.00Storm Frequency (yr.) : 10

Project : CUY-90-14.90

Allowable Depth (ft.) 0.50

STATION RAINRUNOFF
SLOPE

CONC.
TIME
(min.)

C.B.
COEF

GUTTER
TIME
(min.)

USED
TIME

(min.)

LONG. GUTT.
SLOPE

PAVT.
SLOPE

GUTT.
WIDTHAREA

INTERCPTD
FLOW

BYPASS
FLOW

TOTAL
FLOW

DEPTH
FLOW

PAVT.
SPREAD

GUTTER
LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)
Type

(acres)
FALL

LOCAL
DEPRESS.

(ft.)

160+30 Begin

166+63 I-3D 633.00 0.90 1.31 1.00 5.24 10.00 0.0036 0.0400 0.0400 12.00 5.10 4.33 6.01 0.433 10.821.680.1667

166+84 SagI-3D 21.00 0.90 0.05 1.00 0.30 10.00 0.0019 0.0400 0.0400 12.00 5.10 ****** 1.91 0.318 7.94******0.1667

173+67 Begin

167+62 I-3D 605.00 0.90 0.47 1.00 5.59 10.00 0.0054 0.0400 0.0400 12.00 5.10 2.02 2.16 0.273 6.830.140.1667

166+84 EndI-3D 78.00 0.90 0.15 1.00 0.83 10.00 0.0060 0.0400 0.0400 12.00 5.10 ****** 0.82 0.187 4.67******0.1667

Total Flow (cfs) : 2.73

SUMP DATA

Ponded Depth (ft.) : 0.199 Spread on Pavement (ft.) : 3.69

1CDSS 1.0.0.3. 2011-11-02 INLET SPACING - WB SAG (166+84) RT.xml

bhess
Text Box
12.00



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Inlet Spacing - I-90 WB Sag near Station 166+84 RT 

49633 11/02/2011 Ontario Outfall

AHR

Rainfall Area: Total Allow. Spread (ft.) :A 18.00Storm Frequency (yr.) : 50

Project : CUY-90-14.90

Allowable Depth (ft.) 0.50

STATION RAINRUNOFF
SLOPE

CONC.
TIME
(min.)

C.B.
COEF

GUTTER
TIME
(min.)

USED
TIME

(min.)

LONG. GUTT.
SLOPE

PAVT.
SLOPE

GUTT.
WIDTHAREA

INTERCPTD
FLOW

BYPASS
FLOW

TOTAL
FLOW

DEPTH
FLOW

PAVT.
SPREAD

GUTTER
LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)
Type

(acres)
FALL

LOCAL
DEPRESS.

(ft.)

160+30 Begin

166+63 I-3D 633.00 0.90 1.31 1.00 4.80 10.00 0.0036 0.0400 0.0400 12.00 6.79 5.22 8.01 0.482 12.062.790.1667

166+84 SagI-3D 21.00 0.90 0.05 1.00 0.27 10.00 0.0019 0.0400 0.0400 12.00 6.79 ****** 3.09 0.381 9.51******0.1667

173+67 Begin

167+62 I-3D 605.00 0.90 0.47 1.00 5.12 10.00 0.0054 0.0400 0.0400 12.00 6.79 2.47 2.87 0.304 7.610.400.1667

166+84 EndI-3D 78.00 0.90 0.15 1.00 0.73 10.00 0.0060 0.0400 0.0400 12.00 6.79 ****** 1.32 0.223 5.57******0.1667

Total Flow (cfs) : 4.41

SUMP DATA

Ponded Depth (ft.) : 0.273 Spread on Pavement (ft.) : 5.07

1CDSS 1.0.0.3. 2011-11-02 INLET SPACING - WB SAG (166+84) RT.xml

bhess
Text Box
12.00



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Inlet Spacing - A5, RT to  699+06 (15 ft)

49633 11/02/2011 Ontario Outfall

AHR

Rainfall Area: Total Allow. Spread (ft.) :A 15.00Storm Frequency (yr.) : 2

Project : CUY-90-14.90

Allowable Depth (ft.) 0.50

STATION RAINRUNOFF
SLOPE

CONC.
TIME
(min.)

C.B.
COEF

GUTTER
TIME
(min.)

USED
TIME

(min.)

LONG. GUTT.
SLOPE

PAVT.
SLOPE

GUTT.
WIDTHAREA

INTERCPTD
FLOW

BYPASS
FLOW

TOTAL
FLOW

DEPTH
FLOW

PAVT.
SPREAD

GUTTER
LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)
Type

(acres)
FALL

LOCAL
DEPRESS.

(ft.)

709+87 Begin

699+06 SagCB-3 1064.00 0.90 0.44 1.00 7.07 10.00 0.0216 0.0302 0.0302 13.00 3.60 ****** 1.42 0.162 5.38******0.0417

698+93 Begin

699+06 EndCB-3 13.00 0.90 0.01 1.00 0.23 10.00 0.0216 0.0182 0.0182 15.00 3.60 ****** 0.03 0.032 1.78******0.0417

Total Flow (cfs) : 1.46

SUMP DATA

Ponded Depth (ft.) : 0.123 Spread on Pavement (ft.) : 5.89

1CDSS 1.0.0.3. 2011-11-02 INLET SPACING - A5  RT ONLY.xml



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Inlet Spacing - A5, RT to  699+06 (15 ft)

49633 11/02/2011 Ontario Outfall

AHR

Rainfall Area: Total Allow. Spread (ft.) :A 15.00Storm Frequency (yr.) : 10

Project : CUY-90-14.90

Allowable Depth (ft.) 0.50

STATION RAINRUNOFF
SLOPE

CONC.
TIME
(min.)

C.B.
COEF

GUTTER
TIME
(min.)

USED
TIME

(min.)

LONG. GUTT.
SLOPE

PAVT.
SLOPE

GUTT.
WIDTHAREA

INTERCPTD
FLOW

BYPASS
FLOW

TOTAL
FLOW

DEPTH
FLOW

PAVT.
SPREAD

GUTTER
LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)
Type

(acres)
FALL

LOCAL
DEPRESS.

(ft.)

709+87 Begin

699+06 SagCB-3 1064.00 0.90 0.44 1.00 6.44 10.00 0.0216 0.0302 0.0302 13.00 5.10 ****** 2.02 0.185 6.12******0.0417

698+93 Begin

699+06 EndCB-3 13.00 0.90 0.01 1.00 0.21 10.00 0.0216 0.0182 0.0182 15.00 5.10 ****** 0.05 0.037 2.03******0.0417

Total Flow (cfs) : 2.06

SUMP DATA

Ponded Depth (ft.) : 0.165 Spread on Pavement (ft.) : 8.19

1CDSS 1.0.0.3. 2011-11-02 INLET SPACING - A5  RT ONLY.xml



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Inlet Spacing - A5, RT to  699+06 (15 ft)

49633 11/02/2011 Ontario Outfall

AHR

Rainfall Area: Total Allow. Spread (ft.) :A 15.00Storm Frequency (yr.) : 50

Project : CUY-90-14.90

Allowable Depth (ft.) 0.50

STATION RAINRUNOFF
SLOPE

CONC.
TIME
(min.)

C.B.
COEF

GUTTER
TIME
(min.)

USED
TIME

(min.)

LONG. GUTT.
SLOPE

PAVT.
SLOPE

GUTT.
WIDTHAREA

INTERCPTD
FLOW

BYPASS
FLOW

TOTAL
FLOW

DEPTH
FLOW

PAVT.
SPREAD

GUTTER
LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)
Type

(acres)
FALL

LOCAL
DEPRESS.

(ft.)

709+87 Begin

699+06 SagCB-3 1064.00 0.90 0.44 1.00 5.92 10.00 0.0216 0.0302 0.0302 13.00 6.79 ****** 2.69 0.206 6.82******0.0417

698+93 Begin

699+06 EndCB-3 13.00 0.90 0.01 1.00 0.19 10.00 0.0216 0.0182 0.0182 15.00 6.79 ****** 0.06 0.041 2.27******0.0417

Total Flow (cfs) : 2.75

SUMP DATA

Ponded Depth (ft.) : 0.208 Spread on Pavement (ft.) : 10.52

1CDSS 1.0.0.3. 2011-11-02 INLET SPACING - A5  RT ONLY.xml



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :Ramp A5 (Station 699+86 tp 698+90 LT)

49633 11/17/2011 Ramp A5 / Wall F

ELJ

Rainfall Area :

Seed:

A

0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : CIB

Type B: 6.00

(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:

RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME

COEFF.

GRADEBACK

SLOPEWIDTH

AREA DEPTH

FLOW

SIDE

BEGIN END

LENGTH AREA

SUM

CA RAIN

TYPE

STORM

FREQ.

MANN.

COEFF. FLOW

WIDTH

FLOW

DESIGN

FLOWSLOPE INT.

VEL.

FLOW

SHEAR

(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)

(ft.) (ft.)

(acres)

(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS

(Sum)

699+86 6.000.0096.00 3.00 0.0575 0.07 0.07 0.70 0.05 3.53 5 0.030 15.79 1.97 0.17 0.14 1.260.50698+90 SeedL

3.51 5 0.040 15.98 1.58 0.17 0.16 1.400.56Jute Mat

3.51 5 0.040 15.98 1.58 0.17 0.16 1.400.56Temp. Mat

4.06 10 0.040 15.97 1.70 0.20 0.16 1.450.58Temp. Mat

1CDSS 1.0.0.3. 2011-11-17_Ditch Ramp A5 699+86 to 699+90 LT.xml



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :Wall F Top of Wall ditch 0+87 to outlet near Ontario

49633 10/20/2011 Cleveland, Ohio

AHR

Rainfall Area :
Seed:

A
0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : CUY-90-14.90

Type B: 6.00
(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:
RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME
COEFF.

GRADEBACK
SLOPEWIDTH

AREA DEPTH
FLOW

SIDE
BEGIN END

LENGTH AREA
SUM

CA RAIN
TYPE

STORM
FREQ.

MANN.
COEFF. FLOW

WIDTH
FLOW

DESIGN
FLOWSLOPE INT.

VEL.
FLOW

SHEAR
(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)
(ft.) (ft.)

(acres)
(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS
(Sum)

168+30 2.000.0085.00 2.00 0.0760 0.05 0.05 0.70 0.03 4.20 5 0.030 10.60 2.44 0.14 0.17 0.670.79167+60 SeedR

4.19 5 0.040 10.68 2.02 0.14 0.18 0.730.87Jute Mat

4.19 5 0.040 10.68 2.02 0.14 0.18 0.730.87Temp. Mat

4.94 10 0.040 10.72 2.13 0.16 0.19 0.770.92Temp. Mat

167+60 2.000.0014.00 2.00 0.2800 0.00 0.05 0.70 0.03 4.18 5 0.030 10.74 4.14 0.14 0.13 0.522.25167+36 * SeedR

4.18 5 0.040 10.76 3.04 0.14 0.15 0.602.63Jute Mat

4.18 5 0.040 10.76 3.04 0.14 0.15 0.602.63Temp. Mat

4.18 5 0.040 10.76 3.04 0.14 0.15 0.602.63Perm, Type 1

4.18 5 0.040 10.76 3.04 0.14 0.15 0.602.63Perm, Type 2

4.93 10 0.040 10.79 3.34 0.16 0.16 0.622.72Perm, Type 2

167+36 2.000.0013.00 2.00 0.3800 0.05 0.10 0.70 0.07 4.18 5 0.030 10.80 5.46 0.28 0.16 0.643.82167+36 * Seed

4.17 5 0.040 10.81 4.25 0.28 0.18 0.734.33Jute Mat

4.17 5 0.040 10.81 4.25 0.28 0.18 0.734.33Temp. Mat

1CDSS 1.0.0.3. 2011-10-20_Wall_F_Top_Ditch 0+87 to 0+00.xml



DITCH ANALYSIS
STATION PROTECTRUNOFFIN TIME

COEFF.
GRADEBACK

SLOPEWIDTH
AREA DEPTH

FLOW
SIDE

BEGIN END
LENGTH AREA

SUM
CA RAIN

TYPE
STORM
FREQ.

MANN.
COEFF. FLOW

WIDTH
FLOW

DESIGN
FLOWSLOPE INT.

VEL.
FLOW

SHEAR
(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)
(ft.) (ft.)

(acres)
(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS
(Sum)

4.17 5 0.040 10.81 4.25 0.28 0.18 0.734.33Perm, Type 1

4.17 5 0.040 10.81 4.25 0.28 0.18 0.734.33Perm, Type 2

4.17 5 0.040 10.81 4.25 0.28 0.18 0.734.33Perm, Type 3

4.92 10 0.040 10.84 4.47 0.33 0.19 0.774.58Perm, Type 3

167+36 2.000.00170.00 2.00 0.0024 0.03 0.13 0.50 0.08 3.72 5 0.030 14.14 0.80 0.31 0.44 1.760.06168+62 SeedR

4.22 10 0.040 14.85 0.69 0.35 0.50 2.020.07Seed

2CDSS 1.0.0.3. 2011-10-20_Wall_F_Top_Ditch 0+87 to 0+00.xml



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :Ramp A5 (Station 699+20 tp 698+70 LT)and Wall F (Station 2+80 to 4+25)

49633 10/20/2011 Ramp A5 / Wall F

AHR

Rainfall Area :
Seed:

A
0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : CIB

Type B: 6.00
(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:
RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME
COEFF.

GRADEBACK
SLOPEWIDTH

AREA DEPTH
FLOW

SIDE
BEGIN END

LENGTH AREA
SUM

CA RAIN
TYPE

STORM
FREQ.

MANN.
COEFF. FLOW

WIDTH
FLOW

DESIGN
FLOWSLOPE INT.

VEL.
FLOW

SHEAR
(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)
(ft.) (ft.)

(acres)
(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS
(Sum)

2+53 2.002.0073.00 2.50 0.1750 0.20 0.20 0.70 0.14 3.58 5 0.030 15.37 3.26 0.49 0.07 2.310.763+35 * SeedL

3.57 5 0.040 15.45 2.74 0.49 0.08 2.370.89Jute Mat

3.57 5 0.040 15.45 2.74 0.49 0.08 2.370.89Temp. Mat

4.14 10 0.040 15.42 2.91 0.57 0.09 2.400.97Temp. Mat

3+35 2.002.0072.00 2.50 0.0050 0.00 0.20 0.00 0.14 3.44 5 0.030 16.60 1.02 0.47 0.19 2.860.064+07 SeedL

3.96 10 0.040 16.75 0.88 0.54 0.24 3.090.08Seed

4+07 2.002.0018.00 2.50 0.4640 0.00 0.20 0.00 0.14 3.44 5 0.030 16.67 4.37 0.47 0.05 2.231.484+25 * SeedL

3.44 5 0.040 16.68 3.65 0.47 0.06 2.271.75Jute Mat

3.44 5 0.040 16.68 3.65 0.47 0.06 2.271.75Temp. Mat

3.44 5 0.040 16.68 3.65 0.47 0.06 2.271.75Perm, Type 1

3.95 10 0.040 16.83 3.92 0.54 0.06 2.291.87Perm, Type 1

699+20 2.002.0050.00 2.00 0.0324 0.07 0.27 0.70 0.19 3.40 5 0.030 17.07 2.12 0.64 0.13 2.530.27698+70 SeedL

3.89 10 0.040 17.28 1.85 0.73 0.17 2.680.34Seed

1CDSS 1.0.0.3. 2011-10-20_CDSS Ditch RampA5_WallF.xml



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :Wall DE Top of Wall ditch 2+89 to 3+70

49633 09/21/2011 Cleveland, Ohio

AHR

Rainfall Area :
Seed:

A
0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : CUY-90-14.90

Type B: 6.00
(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:
RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME
COEFF.

GRADEBACK
SLOPEWIDTH

AREA DEPTH
FLOW

SIDE
BEGIN END

LENGTH AREA
SUM

CA RAIN
TYPE

STORM
FREQ.

MANN.
COEFF. FLOW

WIDTH
FLOW

DESIGN
FLOWSLOPE INT.

VEL.
FLOW

SHEAR
(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)
(ft.) (ft.)

(acres)
(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS
(Sum)

2+89 2.000.007.00 2.00 0.0187 0.05 0.05 0.70 0.03 4.29 5 0.030 10.08 1.42 0.14 0.23 0.900.262+96 SeedR

5.07 10 0.040 10.10 1.18 0.17 0.27 1.070.31Seed

2+96 2.000.0026.00 2.00 0.2623 0.00 0.05 0.70 0.04 4.27 5 0.030 10.19 3.83 0.15 0.14 0.562.293+22 * SeedL

4.27 5 0.040 10.21 3.30 0.15 0.15 0.602.46Jute Mat

4.27 5 0.040 10.21 3.30 0.15 0.15 0.602.46Temp. Mat

4.27 5 0.040 10.21 3.30 0.15 0.15 0.602.46Perm, Type 1

4.27 5 0.040 10.21 3.30 0.15 0.15 0.602.46Perm, Type 2

5.05 10 0.040 10.23 3.40 0.18 0.16 0.642.64Perm, Type 2

3+22 2.000.0048.00 2.00 0.0370 0.00 0.05 0.70 0.04 4.20 5 0.030 10.63 1.91 0.16 0.20 0.820.473+70 SeedL

4.19 5 0.040 10.72 1.56 0.16 0.23 0.900.52Jute Mat

4.19 5 0.040 10.72 1.56 0.16 0.23 0.900.52Temp. Mat

4.94 10 0.040 10.72 1.67 0.19 0.24 0.950.55Temp. Mat

1CDSS 1.0.0.3. 2011-09-21_Wall_DE_Top_Ditch 2+89 to 3+70.xml



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :Ditch from Wall DE POB to sheet flow

49633 09/30/2011 Wall DE POB

AHR

Rainfall Area :
Seed:

A
0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : CUY-90-14.90

Type B: 6.00
(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:
RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME
COEFF.

GRADEBACK
SLOPEWIDTH

AREA DEPTH
FLOW

SIDE
BEGIN END

LENGTH AREA
SUM

CA RAIN
TYPE

STORM
FREQ.

MANN.
COEFF. FLOW

WIDTH
FLOW

DESIGN
FLOWSLOPE INT.

VEL.
FLOW

SHEAR
(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)
(ft.) (ft.)

(acres)
(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS
(Sum)

669+26 2.000.0035.00 2.00 0.4514 0.02 0.02 0.70 0.01 3.60 5 0.030 15.17 3.41 0.05 0.09 0.342.42669+61 * SeedR

3.60 5 0.040 15.17 3.41 0.05 0.09 0.342.42Jute Mat

3.60 5 0.040 15.17 3.41 0.05 0.09 0.342.42Temp. Mat

3.60 5 0.040 15.17 3.41 0.05 0.09 0.342.42Perm, Type 1

3.60 5 0.040 15.17 3.41 0.05 0.09 0.342.42Perm, Type 2

4.17 10 0.040 15.19 3.12 0.06 0.10 0.392.72Perm, Type 2

669+61 2.000.0016.00 2.00 0.0533 0.02 0.04 0.70 0.03 3.58 5 0.030 15.31 1.93 0.10 0.16 0.640.54669+77 SeedR

3.58 5 0.040 15.33 1.70 0.10 0.17 0.690.57Jute Mat

3.58 5 0.040 15.33 1.70 0.10 0.17 0.690.57Temp. Mat

4.15 10 0.040 15.36 1.55 0.12 0.19 0.770.64Temp. Mat

1CDSS 1.0.0.3. 2011-10-01 Wall DE POB Ditch.xml











STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Side Ditch Inlet to Ex. CB draining Ex. Pier 7B scupper - 26+90 LT (DITCH INLET)

11/02/2011 ONTARIO- LOCATED BEHIND SIDEWALK 

AHR

Rainfall Area:

Minimum Pipe Size :

A

12.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25

Project : CUY-90-14.90

Tailwater Elevation (ft.): 668.61


JUNCTION

From To

STATION


RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA

D98 EX39 26+91

26+75

4.20 5.09 0.3 0.4 12 33.0 0.0100 667.96

667.63

2.56 3.32 668.62

668.61

671.38

671.37

2.76 2.42 CB 2-2B

0.015
15.00 0.0002

begin

0.13

0.13

0.08

0.08

1CDSS 1.0.0.3. 2011-11-17 SS D-98 to EX CB-ONTARIO_LT.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Side Ditch Inlet to Ex. CB draining Ex. Pier 7B scupper - 26+90 LT (DITCH INLET)

11/02/2011 ONTARIO- LOCATED BEHIND SIDEWALK 

AHR

Rainfall Area:

Minimum Pipe Size :

A

12.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 50

Project : CUY-90-14.90

Tailwater Elevation (ft.): 668.61


JUNCTION

From To

STATION


RAINFALL

(10 yrs.) (50 yrs.)

DISCHARGE

(10 yrs.)(50 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA

D98 EX39 26+91

26+75

4.20 5.44 0.3 0.4 12 33.0 0.0100 667.96

667.63

2.56 3.32 668.62

668.61

671.38

671.37

2.76 2.42 CB 2-2B

0.015
15.00 0.0002

begin

0.13

0.13

0.08

0.08

1CDSS 1.0.0.3. 2011-11-17 SS D-98 to EX CB-ONTARIO_LT.xml



pshedivy
Callout
2Q10=2(0.35)=0.70 CFS

pshedivy
Callout
HW=0.15 FT <1.0 FT; 1.0 FT FREEBOARD AVAILABLE

areede
Text Box
D-98 Sump Calculation



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Storm Sewer Design - Ontario Outfall

49633 11/17/2011 Ontario Outfall

AHR

Rainfall Area:

Minimum Pipe Size :

A

15.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25

Project : CUY-90-14.90

Tailwater Elevation (ft.): 662.93

Σ
∆JUNCTION

From To

STATION

Σ
RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA∆

D125 D126 166+63

166+84

5.10 6.05 6.0 7.1 15 20.0 0.0100 686.12

685.92

4.90 6.02 688.35

688.03

690.87

690.85

2.52 3.50 I 3D

0.015

10.00 0.0162

begin

1.31

1.31

1.18

1.18

D126 D122 166+84

167+62

5.08 6.05 6.9 8.2 15 77.2 0.0136 685.92

684.87

6.01 7.02 688.03

686.36

690.85

691.07

2.82 3.68 I 3D

0.015

10.07 0.02160.20

1.51

0.18

1.36

D122 D190 167+62

167+45

5.03 6.05 9.0 10.8 18 72.7 0.0095 684.62

683.93

5.72 9.54 686.36

685.34

691.07

693.44

4.71 4.95 I 3D

0.015

10.28 0.01400.47

1.98

0.42

1.78

D190 D171 167+45

167+26

4.99 6.05 9.3 11.3 18 44.6 0.0150 683.93

683.26

7.06 11.99 685.34

684.65

693.44

694.91

8.10 8.01 MH 3

0.015

10.49 0.01550.10

2.08

0.09

1.87

D171 D132 167+26

699+38

4.97 6.02 9.7 11.8 18 142.3 0.1105 682.66

666.93

15.26 32.56 683.31

668.33

694.91

671.93

11.60 10.75 I 3D

0.015

10.60 0.01680.10

2.18

0.09

1.96

D132 D179 699+38

698+99

4.93 5.08 9.7 10.0 18 39.4 0.0642 665.48

662.95

12.49 24.82 666.30

665.83

671.93

668.55

5.63 4.95 MH 3

0.015

10.75 0.01200.00

2.18

0.00

1.96

D178 D179 699+05

698+99

5.10 5.08 2.1 2.1 15 75.4 0.0119 663.74

662.84

4.50 6.58 665.93

665.83

668.14

668.55

2.21 3.15 CB 3

0.015

10.00 0.0013

begin

0.45

2.63

0.41

2.37

D179 D50 698+99

699+00

4.20 5.08 11.0 13.3 18 12.2 0.0000 662.45

662.45

6.22 0.03 665.83

665.57

668.55

671.54

2.72 4.60 CB 8A

0.015

15.00 0.0213

Warning

0.36

2.99

0.25

2.62

1CDSS 1.0.0.3. 2015-02-09 STORM SEWER - ONTARIO OUTFALL_HGL 25 years.xml

krmonroe
Text Box
*

krmonroe
Line

krmonroe
Line

krmonroe
Text Box
*  D179 to D50. Based on the approved as-built survey information, the invert elevation at structure D179 is 662.45 and structure D50 is 662.66, which results in a negative slope of -1.72% for the pipe run of D179 to D50.  



STORM SEWER SYSTEM

Σ
∆JUNCTION

From To

STATION

Σ
RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA∆

D50 D51 699+03

698+95

4.19 5.08 11.0 13.3 72 54.0 0.0018 662.19

662.09

3.53 194.45 665.57

665.57

671.59

675.44

6.02 3.40 MH 3

0.013

15.03 0.00000.00

2.99

0.00

2.62

D51 D53 698+95

698+98

4.16 5.05 10.9 13.2 72 36.0 0.0018 662.09

662.02

3.54 195.93 665.50

665.50

675.44

674.14

9.94 7.35 MH 3

0.013

15.29 0.00000.00

2.99

0.00

2.62

D53 8025 698+98

698+53

4.13 5.03 10.8 13.2 15 46.0 0.0013 662.02

661.96

8.82 2.51 665.28

663.37

674.14

668.83

8.86 10.87 MH 3

0.013

15.46 0.0416

Warning

0.00

2.99

0.00

2.62

8025 END 698+53

698+45

4.12 5.03 10.8 13.2 15 8.0 0.0038 661.71

661.68

8.80 3.69 663.37

662.93

668.83

667.92

5.46 5.87 MH 3

0.015

15.54 0.0553

Warningfinal

0.00

2.99

0.00

2.62

2CDSS 1.0.0.3. 2015-02-09 STORM SEWER - ONTARIO OUTFALL_HGL 25 years.xml

krmonroe
Text Box
*See 2011-11-02 STORM SEWER - ONTARIO OUTFALL Outfall D52.xml for model run using actual 10-yr Pond Pack flow of 3.6cfs which removes the warning message.



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Storm Sewer Design - Ontario Outfall

49633 11/17/2011 Ontario Outfall

AHR

Rainfall Area:

Minimum Pipe Size :

A

15.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 50

Project : CUY-90-14.90

Tailwater Elevation (ft.): 662.93

Σ
∆JUNCTION

From To

STATION

Σ
RAINFALL

(10 yrs.) (50 yrs.)

DISCHARGE

(10 yrs.)(50 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA∆

D125 D126 166+63

166+84

5.10 6.60 6.0 7.8 15 20.0 0.0100 686.12

685.92

4.90 6.02 689.07

688.68

690.87

690.85

1.80 3.50 I 3D

0.015

10.00 0.0193

begin

1.31

1.31

1.18

1.18

D126 D122 166+84

167+62

5.08 6.60 6.9 9.0 15 77.2 0.0136 685.92

684.87

6.01 7.02 688.68

686.71

690.85

691.07

2.17 3.68 I 3D

0.015

10.07 0.02560.20

1.51

0.18

1.36

D122 D190 167+62

167+45

5.03 6.60 9.0 11.8 18 72.7 0.0095 684.62

683.93

5.72 9.54 686.71

685.50

691.07

693.44

4.36 4.95 I 3D

0.015

10.28 0.01670.47

1.98

0.42

1.78

D190 D171 167+45

167+26

4.99 6.60 9.3 12.4 18 44.6 0.0150 683.93

683.26

7.06 11.99 685.50

684.68

693.44

694.91

7.94 8.01 MH 3

0.015

10.49 0.01840.10

2.08

0.09

1.87

D171 D132 167+26

699+38

4.97 6.55 9.7 12.9 18 142.3 0.1105 682.66

666.93

15.26 32.56 683.34

668.35

694.91

671.93

11.57 10.75 I 3D

0.015

10.60 0.01990.10

2.18

0.09

1.96

D132 D179 699+38

698+99

4.93 5.38 9.7 10.5 18 39.4 0.0642 665.48

662.95

12.49 24.82 666.44

665.91

671.93

668.55

5.49 4.95 MH 3

0.015

10.75 0.01340.00

2.18

0.00

1.96

D178 D179 699+05

698+99

5.10 5.38 2.1 2.2 15 75.4 0.0119 663.74

662.84

4.50 6.58 666.02

665.91

668.14

668.55

2.12 3.15 CB 3

0.015

10.00 0.0015

begin

0.45

2.63

0.41

2.37

D179 D50 698+99

699+00

4.20 5.38 11.0 14.1 18 12.2 0.0000 662.45

662.45

6.22 0.03 665.91

665.62

668.55

671.54

2.64 4.60 CB 8A

0.015

15.00 0.0239

Warning

0.36

2.99

0.25

2.62

1CDSS 1.0.0.3. 2015-02-09 STORM SEWER - ONTARIO OUTFALL_HGL 50 years.xml

krmonroe
Text Box
*

krmonroe
Line

krmonroe
Line

krmonroe
Text Box
*  D179 to D50. Based on the approved as-built survey information, the invert elevation at structure D179 is 662.45 and structure D50 is 662.66, which results in a negative slope of -1.72% for the pipe run of D179 to D50.  



STORM SEWER SYSTEM

Σ
∆JUNCTION

From To

STATION

Σ
RAINFALL

(10 yrs.) (50 yrs.)

DISCHARGE

(10 yrs.)(50 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA∆

D50 D51 699+03

698+95

4.19 5.38 11.0 14.1 72 54.0 0.0018 662.19

662.09

3.53 194.45 665.62

665.62

671.59

675.44

5.97 3.40 MH 3

0.013

15.03 0.00000.00

2.99

0.00

2.62

D51 D53 698+95

698+98

4.16 5.38 10.9 14.1 72 36.0 0.0018 662.09

662.02

3.54 195.93 665.62

665.62

675.44

674.14

9.82 7.35 MH 3

0.013

15.29 0.00000.00

2.99

0.00

2.62

D53 8025 698+98

698+53

4.13 5.38 10.8 14.1 15 46.0 0.0013 662.02

661.96

8.82 2.51 665.62

663.44

674.14

668.83

8.52 10.87 MH 3

0.013

15.46 0.0474

Warning

0.00

2.99

0.00

2.62

8025 END 698+53

698+45

4.12 5.38 10.8 14.1 15 8.0 0.0038 661.71

661.68

8.80 3.69 663.44

662.93

668.83

667.92

5.39 5.87 MH 3

0.015

15.54 0.0632

Warningfinal

0.00

2.99

0.00

2.62

2CDSS 1.0.0.3. 2015-02-09 STORM SEWER - ONTARIO OUTFALL_HGL 50 years.xml

krmonroe
Text Box
*See 2011-11-02 STORM SEWER - ONTARIO OUTFALL Outfall D52.xml for model run using actual 10-yr Pond Pack flow of 3.6cfs which removes the warning message.



pshedivy
Callout
Q=0.36 ac. * 0.78 * 5.1 in/hr = 1.3 cfs 2Q10=2(1.3)=2.6CFS

pshedivy
Callout
HW=0.20 FT <1.50 FT; 1.30 FT FREEBOARD

areede
Text Box
D-179 Sump Calculation



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Storm Sewer Design - Ontario Outfall

49633 11/17/2011 Ontario Outfall

AHR

Rainfall Area:

Minimum Pipe Size :

A

15.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25

Project : CUY-90-14.90

Tailwater Elevation (ft.): 666.96

Σ
∆JUNCTION

From To

STATION

Σ
RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA∆

D125 D126 166+63

166+84

5.10 6.14 6.0 7.2 15 20.0 0.0100 686.72

686.52

4.90 6.02 688.51

688.17

690.87

690.85

2.36 2.90 I 3D

0.015

10.00 0.0167

begin

1.31

1.31

1.18

1.18

D126 D122 166+84

167+62

5.08 6.14 6.9 8.3 15 77.2 0.0162 686.52

685.27

6.61 7.66 688.17

686.46

690.85

691.07

2.68 3.08 I 3D

0.015

10.07 0.02220.20

1.51

0.18

1.36

D122 D190 167+62

167+45

5.04 6.07 9.0 10.8 18 72.7 0.0150 685.02

683.93

7.01 11.99 686.37

685.35

691.07

693.44

4.70 4.55 I 3D

0.015

10.26 0.01410.47

1.98

0.42

1.78

D190 D171 167+45

167+26

5.00 6.07 9.4 11.4 18 44.6 0.0150 683.93

683.26

7.07 11.99 685.35

684.65

693.44

694.91

8.09 8.01 MH 3

0.015

10.44 0.01560.10

2.08

0.09

1.87

D171 D132 167+26

699+38

4.98 6.03 9.8 11.8 18 142.3 0.1105 682.66

666.93

15.25 32.56 683.31

668.33

694.91

671.93

11.60 10.75 I 3D

0.015

10.54 0.01690.10

2.18

0.09

1.96

D132 D179 699+38

698+99

4.95 5.12 9.7 10.1 18 39.4 0.0642 665.48

662.95

12.49 24.82 667.70

667.22

671.93

668.55

4.23 4.95 MH 3

0.015

10.70 0.01220.00

2.18

0.00

1.96

D178 D179 699+05

698+99

5.10 5.12 2.1 2.1 15 75.4 0.0119 663.74

662.84

4.50 6.58 667.33

667.22

668.14

668.55

0.81 3.15 CB 3

0.015

10.00 0.0014

begin

0.45

2.63

0.41

2.37

D179 END 698+99

699+00

4.20 5.12 11.0 13.4 18 12.2 0.0238 662.95

662.66

8.81 15.12 667.22

666.96

668.55

671.54

1.33 4.10 CB 8A

0.015

15.00 0.0217

final

0.36

2.99

0.25

2.62

1CDSS 1.0.0.3. 2015-02-09 STORM SEWER - ONTARIO OUTFALL D-179 W-TW 25 yr.xml

krmonroe
Text Box
*

krmonroe
Text Box
* Tailwater Elevation is from Pondpack 25 Year WSE**  25 year surcharging stays with in gutter and flows to catch basins along Carnegie.

krmonroe
Text Box
** 



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Storm Sewer Design - Ontario Outfall

49633 11/17/2011 Ontario Outfall

PNS

Rainfall Area:

Minimum Pipe Size :

A

15.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 50

Project : CUY-90-14.90

Tailwater Elevation (ft.): 667.78

Σ
∆JUNCTION

From To

STATION

Σ
RAINFALL

(10 yrs.) (50 yrs.)

DISCHARGE

(10 yrs.)(50 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA∆

D125 D126 166+63

166+84

5.10 6.62 6.0 7.8 15 20.0 0.0100 686.72

686.52

4.90 6.02 689.10

688.71

690.87

690.85

1.77 2.90 I 3D

0.015

10.00 0.0194

begin

1.31

1.31

1.18

1.18

D126 D122 166+84

167+62

5.08 6.62 6.9 9.0 15 77.2 0.0162 686.52

685.27

6.61 7.66 688.71

686.72

690.85

691.07

2.14 3.08 I 3D

0.015

10.07 0.02580.20

1.51

0.18

1.36

D122 D190 167+62

167+45

5.04 6.62 9.0 11.8 18 72.7 0.0150 685.02

683.93

7.01 11.99 686.72

685.50

691.07

693.44

4.35 4.55 I 3D

0.015

10.26 0.01680.47

1.98

0.42

1.78

D190 D171 167+45

167+26

5.00 6.62 9.4 12.4 18 44.6 0.0150 683.93

683.26

7.07 11.99 685.50

684.68

693.44

694.91

7.94 8.01 MH 3

0.015

10.44 0.01850.10

2.08

0.09

1.87

D171 D132 167+26

699+38

4.98 5.48 9.8 10.8 18 142.3 0.1105 682.66

666.93

15.25 32.56 683.28

668.63

694.91

671.93

11.63 10.75 I 3D

0.015

10.54 0.01390.10

2.18

0.09

1.96

D132 D179 699+38

698+99

4.95 5.48 9.7 10.8 18 39.4 0.0642 665.48

662.95

12.49 24.82 668.63

668.08

671.93

668.55

3.30 4.95 MH 3

0.015

10.70 0.01390.00

2.18

0.00

1.96

D178 D179 699+05

698+99

5.10 5.48 2.1 2.2 15 75.4 0.0119 663.74

662.84

4.50 6.58 668.20

668.08

668.14

668.55

-0.06 3.15 CB 3

0.015

10.00 0.0016

begin

0.45

2.63

0.41

2.37

D179 END 698+99

699+00

4.20 5.48 11.0 14.4 18 12.2 0.0238 662.95

662.66

8.81 15.12 668.08

667.78

668.55

671.54

0.47 4.10 CB 8A

0.015

15.00 0.0248

final

0.36

2.99

0.25

2.62

1CDSS 1.0.0.3. 2015-02-09 STORM SEWER - ONTARIO OUTFALL D-179 W-TW 50 yr.xml

krmonroe
Text Box
* Tailwater Elevation is from Pondpack 50 Year WSE**  50 year surcharging stays with in gutter and flows to catch basins along Carnegie.

krmonroe
Text Box
**

krmonroe
Text Box
* 



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Storm Sewer Design - Ontario Outfall

49633 11/02/2011 Ontario Outfall

AHR

Rainfall Area:

Minimum Pipe Size :

A

15.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25

Project : CUY-90-14.90

Tailwater Elevation (ft.): 662.93

Σ
∆JUNCTION

From To

STATION

Σ
RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA∆

D53 8025 698+98

698+53

1.38 1.66 3.6 4.4 15 46.0 0.0013 662.02

661.96

2.94 2.18 663.29

663.01

674.14

668.83

10.85 10.87 MH 3

0.015

80.00 0.0060

Warningbegin

2.99

2.99

2.62

2.62

8025 END 698+53

698+45

1.37 1.66 3.6 4.4 15 8.0 0.0038 661.71

661.68

3.17 3.69 662.98

662.93

668.83

667.92

5.85 5.87 MH 3

0.015

80.26 0.0060

final

0.00

2.99

0.00

2.62

1CDSS 1.0.0.3. 2015-02-09 STORM SEWER - ONTARIO OUTFALL Outfall D52.xml

krmonroe
Text Box
*Calculation provided to show outlet pipe from storm sewer system network flowing with 3.6 cfs as a result of the 10-year Pond Pack discharge flow eliminating the warning message in the previous calculation.



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Storm Sewer Design - Ontario Outfall

49633 11/02/2011 Ontario Outfall

AHR

Rainfall Area:

Minimum Pipe Size :

A

15.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 50

Project : CUY-90-14.90

Tailwater Elevation (ft.): 662.93

Σ
∆JUNCTION

From To

STATION

Σ
RAINFALL

(10 yrs.) (50 yrs.)

DISCHARGE

(10 yrs.)(50 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA∆

D53 8025 698+98

698+53

1.38 1.86 3.6 4.9 15 46.0 0.0013 662.02

661.96

2.94 2.18 663.38

663.03

674.14

668.83

10.76 10.87 MH 3

0.015

80.00 0.0076

Warningbegin

2.99

2.99

2.62

2.62

8025 END 698+53

698+45

1.37 1.86 3.6 4.9 15 8.0 0.0038 661.71

661.68

3.17 3.69 662.99

662.93

668.83

667.92

5.84 5.87 MH 3

0.015

80.26 0.0076

final

0.00

2.99

0.00

2.62

1CDSS 1.0.0.3. 2015-02-09 STORM SEWER - ONTARIO OUTFALL Outfall D52_50 yr.xml

krmonroe
Text Box
*Calculation provided to show outlet pipe from storm sewer system network flowing with 3.6 cfs as a result of the 10-year Pond Pack discharge flow eliminating the warning message in the previous calculation.



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :D-55 to D-1018

49633 11/02/2011 Tri-C Parking Lot

AHR

Rainfall Area:

Minimum Pipe Size :

A

12.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25

Project : CUY-90-14.90

Tailwater Elevation (ft.): 657.41

Σ
∆JUNCTION

From To

STATION

Σ
RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA∆

D55 1018 23+18

22+22

5.10 5.74 3.8 4.2 12 96.0 0.0150 656.96

655.52

5.48 4.07 659.24

657.44

661.00

665.17

1.76 3.04 CB 6

0.015

10.00 0.0188

begin

0.82

0.82

0.74

0.74

D56 1018 20+23

22+22

5.10 5.99 1.5 1.7 12 199.0 0.0100 663.06

661.07

3.88 3.32 663.60

661.85

667.10

665.17

3.50 3.04 CB 6

0.015

10.00 0.0032

begin

0.39

1.21

0.29

1.03

1018 8060 22+22

20+42

4.91 5.74 5.1 5.9 36 280.2 0.0066 654.66

652.80

4.34 50.66 657.44

657.41

665.18

669.52

7.74 7.52 MH 3

0.015

10.85 0.0001

final

0.00

1.21

0.00

1.03

1CDSS 1.0.0.3. 2015-02-09 TRI-C - D-55 & D-56.xml

krmonroe
Text Box
* D1018 TO D8060 is a 39" x 31" brick sewer for most of pipe run.  A junction exists 30' before D8060 and pipe size      changes to a 48".  36" diameter shown is a smaller area than what a 39" x 31" provides, but the smaller area    provides a more conservative design.  A 38" (which is the equivalent diameter) is not a normal pipe diameter.



bhess
Text Box
D-55 and D-56 Sump Calculation

bhess
Text Box
D-55 CB-6Q5 = ciA = 0.90*4.3*0.82 =3.17 CheckHW = 0.31ftHWallowable = 0.50ft

bhess
Line

bhess
Line

bhess
Text Box
0.31

bhess
Text Box
3.17cfs

bhess
Text Box
D-56 CB-6Q5 = ciA = 0.74*4.3*0.39 =1.25 CheckHW = 0.17ftHWallowable = 0.50ft

erjohnson
Text Box
D-55

erjohnson
Line

erjohnson
Line

erjohnson
Text Box
1.25 cfs

erjohnson
Text Box
0.17D-56

erjohnson
Text Box
CALC BY: ERJOHNSON 12/7/11CHECKED BY: AKL 12/7/11



Ontario Outfall Analysis

Project Summary

Ontario Outfall
Cleveland
Innerbelt

Title

PNShedivyEngineer

HNTBCompany

5/15/2012Date

Notes

Page 1 of 7727 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

5/15/2012

Bentley PondPack V8i
[08.11.01.51]

Bentley Systems, Inc.  Haestad Methods Solution
CenterOntario Outfall Cleveland Innerbelt.ppc



75Pond Inflow Summary

74Pond Inflow Summary

73Pond Inflow Summary

72Pond Inflow Summary

71
Level Pool Pond Routing
Summary

70Detention Time

69
Level Pool Pond Routing
Summary

68Detention Time

67
Level Pool Pond Routing
Summary

66Detention Time

65
Level Pool Pond Routing
Summary

64Detention Time

Type II 24 hour
Underground Detention
(IN)

61Outlet Input Data

58Outlet Input Data

55Outlet Input Data

52Outlet Input Data

Type II 24 hour 6 month
Composite Outlet
Structure - 1

49Time vs. Volume

46Time vs. Volume

43Time vs. Volume

40Time vs. Volume

Type II 24 hourUnderground Detention

37Time vs. Elevation

34Time vs. Elevation

31Time vs. Elevation

28Time vs. Elevation

Type II 24 hour
Underground Detention
(OUT)

26
Unit Hydrograph
Summary

24
Unit Hydrograph
Summary

22
Unit Hydrograph
Summary

20
Unit Hydrograph
Summary

Type II 24 hour
Proposed Storm Sewer
DA

18
Unit Hydrograph
Summary

16
Unit Hydrograph
Summary

14
Unit Hydrograph
Summary

12
Unit Hydrograph
Summary

Type II 24 hourExisting DA

10Time-Depth Curve

8Time-Depth Curve

6Time-Depth Curve

4Time-Depth Curve

Type II 24 hourODOT TR-55

2Master Network Summary

Table of Contents



Table of Contents

75Pond Inflow Summary

74Pond Inflow Summary

73Pond Inflow Summary

72Pond Inflow Summary

71
Level Pool Pond Routing
Summary

70Detention Time

69
Level Pool Pond Routing
Summary

68Detention Time

67
Level Pool Pond Routing
Summary

66Detention Time

65
Level Pool Pond Routing
Summary

64Detention Time

Type II 24 hour
Underground Detention
(IN)

61Outlet Input Data

58Outlet Input Data

55Outlet Input Data

52Outlet Input Data

Type II 24 hour 6 month
Composite Outlet
Structure - 1

49Time vs. Volume

46Time vs. Volume

43Time vs. Volume

40Time vs. Volume

Type II 24 hourUnderground Detention

37Time vs. Elevation

34Time vs. Elevation

31Time vs. Elevation

28Time vs. Elevation

Type II 24 hour
Underground Detention
(OUT)

26
Unit Hydrograph
Summary

24
Unit Hydrograph
Summary

22
Unit Hydrograph
Summary

20
Unit Hydrograph
Summary

Type II 24 hour
Proposed Storm Sewer
DA

18
Unit Hydrograph
Summary

16
Unit Hydrograph
Summary

14
Unit Hydrograph
Summary

12
Unit Hydrograph
Summary

Type II 24 hourExisting DA

10Time-Depth Curve

8Time-Depth Curve

6Time-Depth Curve

4Time-Depth Curve

Type II 24 hourODOT TR-55

2Master Network Summary



Ontario Outfall Analysis

Subsection:  Master Network Summary

Catchments Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph
Volume
(ac-ft)

Return
Event

(years)

ScenarioLabel

9.7011.9500.61555 year
Proposed Storm Sewer
DA

11.4511.9500.7331010 year
Proposed Storm Sewer
DA

13.9411.9500.9032525 year
Proposed Storm Sewer
DA

15.9911.9501.0445050 year
Proposed Storm Sewer
DA

3.3312.0000.20755 yearExisting DA

4.1412.0000.2581010 yearExisting DA

5.3112.0000.3352525 yearExisting DA

6.2812.0000.3995050 yearExisting DA

Node Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph
Volume
(ac-ft)

Return
Event

(years)

ScenarioLabel

3.2312.1500.58155 yearAnalysis Point Pro

3.5712.1500.6991010 yearAnalysis Point Pro

4.0612.1500.8682525 yearAnalysis Point Pro

6.8612.1501.0095050 yearAnalysis Point Pro

3.3312.0000.20755 year
Analysis Point
Pre(same as Pro)

4.1412.0000.2581010 year
Analysis Point
Pre(same as Pro)

5.3112.0000.3352525 year
Analysis Point
Pre(same as Pro)

6.2812.0000.3995050 year
Analysis Point
Pre(same as Pro)

Pond Summary

Maximum
Pond Storage

(ac-ft)

Maximum
Water

Surface
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph
Volume
(ac-ft)

Return
Event

(years)

ScenarioLabel

(N/A)(N/A)9.7011.9500.61555 year
Underground
Detention
(IN)

0.206665.523.2312.1500.58155 year
Underground
Detention
(OUT)
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Ontario Outfall Analysis

Subsection:  Master Network Summary

Pond Summary

Maximum
Pond Storage

(ac-ft)

Maximum
Water

Surface
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph
Volume
(ac-ft)

Return
Event

(years)

ScenarioLabel

(N/A)(N/A)11.4511.9500.7331010 year
Underground
Detention
(IN)

0.245666.073.5712.1500.6991010 year
Underground
Detention
(OUT)

(N/A)(N/A)13.9411.9500.9032525 year
Underground
Detention
(IN)

0.303666.964.0612.1500.8682525 year
Underground
Detention
(OUT)

(N/A)(N/A)15.9911.9501.0445050 year
Underground
Detention
(IN)

0.336667.666.8612.1501.0095050 year
Underground
Detention
(OUT)
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  ODOT TR-55

Return Event:  5 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  Type II 24 hour

Type II 24 hourLabel

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years5Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.00.00.00.00.00.000

0.00.00.00.00.00.500

0.00.00.00.00.01.000

0.10.10.10.10.01.500

0.10.10.10.10.12.000

0.10.10.10.10.12.500

0.10.10.10.10.13.000

0.10.10.10.10.13.500

0.20.20.10.10.14.000

0.20.20.20.20.24.500

0.20.20.20.20.25.000

0.20.20.20.20.25.500

0.30.20.20.20.26.000

0.30.30.30.30.36.500

0.30.30.30.30.37.000

0.30.30.30.30.37.500

0.40.40.40.40.48.000

0.40.40.40.40.48.500

0.50.50.40.40.49.000

0.50.50.50.50.59.500

0.60.60.60.50.510.000

0.70.60.60.60.610.500

0.80.80.70.70.711.000

1.71.31.00.90.811.500

2.12.12.02.01.912.000

2.22.22.22.22.112.500

2.32.32.32.32.313.000

2.42.42.42.32.313.500

2.42.42.42.42.414.000

2.52.52.52.52.414.500

2.52.52.52.52.515.000

2.62.62.52.52.515.500

2.62.62.62.62.616.000

2.62.62.62.62.616.500
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  ODOT TR-55

Return Event:  5 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

2.72.72.62.62.617.000

2.72.72.72.72.717.500

2.72.72.72.72.718.000

2.72.72.72.72.718.500

2.82.82.72.72.719.000

2.82.82.82.82.819.500

2.82.82.82.82.820.000

2.82.82.82.82.820.500

2.82.82.82.82.821.000

2.82.82.82.82.821.500

2.92.92.92.92.922.000

2.92.92.92.92.922.500

2.92.92.92.92.923.000

2.92.92.92.92.923.500

(N/A)(N/A)(N/A)(N/A)2.924.000
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  ODOT TR-55

Return Event:  10 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  Type II 24 hour

Type II 24 hourLabel

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years10Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.00.00.00.00.00.000

0.00.00.00.00.00.500

0.10.00.00.00.01.000

0.10.10.10.10.11.500

0.10.10.10.10.12.000

0.10.10.10.10.12.500

0.10.10.10.10.13.000

0.20.20.10.10.13.500

0.20.20.20.20.24.000

0.20.20.20.20.24.500

0.20.20.20.20.25.000

0.30.30.30.20.25.500

0.30.30.30.30.36.000

0.30.30.30.30.36.500

0.40.40.40.30.37.000

0.40.40.40.40.47.500

0.40.40.40.40.48.000

0.50.50.50.50.48.500

0.50.50.50.50.59.000

0.60.60.60.60.69.500

0.70.70.60.60.610.000

0.80.80.70.70.710.500

0.90.90.90.80.811.000

1.91.51.21.01.011.500

2.52.42.42.32.312.000

2.62.62.62.52.512.500

2.72.72.72.62.613.000

2.82.82.72.72.713.500

2.82.82.82.82.814.000

2.92.92.92.92.814.500

2.92.92.92.92.915.000

3.03.03.03.02.915.500

3.03.03.03.03.016.000

3.13.13.03.03.016.500
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  ODOT TR-55

Return Event:  10 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

3.13.13.13.13.117.000

3.13.13.13.13.117.500

3.23.13.13.13.118.000

3.23.23.23.23.218.500

3.23.23.23.23.219.000

3.23.23.23.23.219.500

3.33.23.23.23.220.000

3.33.33.33.33.320.500

3.33.33.33.33.321.000

3.33.33.33.33.321.500

3.33.33.33.33.322.000

3.43.43.33.33.322.500

3.43.43.43.43.423.000

3.43.43.43.43.423.500

(N/A)(N/A)(N/A)(N/A)3.424.000
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  ODOT TR-55

Return Event:  25 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  Type II 24 hour

Type II 24 hourLabel

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years25Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.00.00.00.00.00.000

0.00.00.00.00.00.500

0.10.10.10.00.01.000

0.10.10.10.10.11.500

0.10.10.10.10.12.000

0.10.10.10.10.12.500

0.20.20.20.10.13.000

0.20.20.20.20.23.500

0.20.20.20.20.24.000

0.30.20.20.20.24.500

0.30.30.30.30.35.000

0.30.30.30.30.35.500

0.40.30.30.30.36.000

0.40.40.40.40.46.500

0.40.40.40.40.47.000

0.50.50.50.50.47.500

0.50.50.50.50.58.000

0.60.60.60.60.58.500

0.70.60.60.60.69.000

0.70.70.70.70.79.500

0.80.80.80.80.710.000

0.90.90.90.90.810.500

1.11.11.01.01.011.000

2.31.81.41.31.211.500

3.02.92.92.82.712.000

3.13.13.13.03.012.500

3.23.23.23.23.213.000

3.33.33.33.33.313.500

3.43.43.43.43.414.000

3.53.53.53.43.414.500

3.53.53.53.53.515.000

3.63.63.63.63.515.500

3.63.63.63.63.616.000

3.73.73.73.73.616.500
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  ODOT TR-55

Return Event:  25 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

3.73.73.73.73.717.000

3.83.83.73.73.717.500

3.83.83.83.83.818.000

3.83.83.83.83.818.500

3.93.93.83.83.819.000

3.93.93.93.93.919.500

3.93.93.93.93.920.000

3.93.93.93.93.920.500

4.04.04.04.03.921.000

4.04.04.04.04.021.500

4.04.04.04.04.022.000

4.04.04.04.04.022.500

4.14.14.14.04.023.000

4.14.14.14.14.123.500

(N/A)(N/A)(N/A)(N/A)4.124.000

Page 9 of 7727 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

5/15/2012

Bentley PondPack V8i
[08.11.01.51]

Bentley Systems, Inc.  Haestad Methods Solution
CenterOntario Outfall Cleveland Innerbelt.ppc



Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  ODOT TR-55

Return Event:  50 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  Type II 24 hour

Type II 24 hourLabel

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years50Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.00.00.00.00.00.000

0.00.00.00.00.00.500

0.10.10.10.10.01.000

0.10.10.10.10.11.500

0.10.10.10.10.12.000

0.20.10.10.10.12.500

0.20.20.20.20.23.000

0.20.20.20.20.23.500

0.30.20.20.20.24.000

0.30.30.30.30.34.500

0.30.30.30.30.35.000

0.40.40.30.30.35.500

0.40.40.40.40.46.000

0.50.40.40.40.46.500

0.50.50.50.50.57.000

0.50.50.50.50.57.500

0.60.60.60.60.68.000

0.70.70.60.60.68.500

0.70.70.70.70.79.000

0.80.80.80.80.89.500

0.90.90.90.90.810.000

1.11.01.01.01.010.500

1.31.21.21.11.111.000

2.62.01.71.41.311.500

3.43.33.33.23.112.000

3.63.53.53.53.412.500

3.73.73.73.63.613.000

3.83.83.83.73.713.500

3.93.93.93.83.814.000

4.03.93.93.93.914.500

4.04.04.04.04.015.000

4.14.14.14.14.015.500

4.14.14.14.14.116.000

4.24.24.24.24.216.500
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  ODOT TR-55

Return Event:  50 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

4.24.24.24.24.217.000

4.34.34.34.34.217.500

4.34.34.34.34.318.000

4.44.44.34.34.318.500

4.44.44.44.44.419.000

4.44.44.44.44.419.500

4.54.54.44.44.420.000

4.54.54.54.54.520.500

4.54.54.54.54.521.000

4.54.54.54.54.521.500

4.64.64.64.64.622.000

4.64.64.64.64.622.500

4.64.64.64.64.623.000

4.74.64.64.64.623.500

(N/A)(N/A)(N/A)(N/A)4.724.000
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Existing DA

Return Event:  5 yearsSubsection:  Unit Hydrograph Summary

Type II 24 hourStorm Event

years5Return Event

hours24.000Duration

in2.9Depth

hours0.180
Time of Concentration
(Composite)

acres1.450Area (User Defined)

hours0.024
Computational Time
Increment

hours12.000Time to Peak (Computed)

ft³/s3.33Flow (Peak, Computed)

hours0.050Output Increment

hours12.000
Time to Flow (Peak
Interpolated Output)

ft³/s3.33
Flow (Peak Interpolated
Output)

Drainage Area

87.572SCS CN (Composite)

acres1.450Area (User Defined)

in1.4
Maximum Retention
(Pervious)

in0.3
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in1.7
Cumulative Runoff Depth
(Pervious)

ac-ft0.207Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.207Volume

SCS Unit Hydrograph Parameters

hours0.180
Time of Concentration
(Composite)

hours0.024
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Existing DA

Return Event:  5 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s9.13Unit peak, qp

hours0.120Unit peak time, Tp

hours0.480Unit receding limb, Tr

hours0.600Total unit time, Tb
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Existing DA

Return Event:  10 yearsSubsection:  Unit Hydrograph Summary

Type II 24 hourStorm Event

years10Return Event

hours24.000Duration

in2.9Depth

hours0.180
Time of Concentration
(Composite)

acres1.450Area (User Defined)

hours0.024
Computational Time
Increment

hours12.000Time to Peak (Computed)

ft³/s4.14Flow (Peak, Computed)

hours0.050Output Increment

hours12.000
Time to Flow (Peak
Interpolated Output)

ft³/s4.14
Flow (Peak Interpolated
Output)

Drainage Area

87.572SCS CN (Composite)

acres1.450Area (User Defined)

in1.4
Maximum Retention
(Pervious)

in0.3
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in2.1
Cumulative Runoff Depth
(Pervious)

ac-ft0.259Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.258Volume

SCS Unit Hydrograph Parameters

hours0.180
Time of Concentration
(Composite)

hours0.024
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Existing DA

Return Event:  10 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s9.13Unit peak, qp

hours0.120Unit peak time, Tp

hours0.480Unit receding limb, Tr

hours0.600Total unit time, Tb
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Existing DA

Return Event:  25 yearsSubsection:  Unit Hydrograph Summary

Type II 24 hourStorm Event

years25Return Event

hours24.000Duration

in2.9Depth

hours0.180
Time of Concentration
(Composite)

acres1.450Area (User Defined)

hours0.024
Computational Time
Increment

hours12.000Time to Peak (Computed)

ft³/s5.31Flow (Peak, Computed)

hours0.050Output Increment

hours12.000
Time to Flow (Peak
Interpolated Output)

ft³/s5.31
Flow (Peak Interpolated
Output)

Drainage Area

87.572SCS CN (Composite)

acres1.450Area (User Defined)

in1.4
Maximum Retention
(Pervious)

in0.3
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in2.8
Cumulative Runoff Depth
(Pervious)

ac-ft0.335Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.335Volume

SCS Unit Hydrograph Parameters

hours0.180
Time of Concentration
(Composite)

hours0.024
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Existing DA

Return Event:  25 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s9.13Unit peak, qp

hours0.120Unit peak time, Tp

hours0.480Unit receding limb, Tr

hours0.600Total unit time, Tb
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Existing DA

Return Event:  50 yearsSubsection:  Unit Hydrograph Summary

Type II 24 hourStorm Event

years50Return Event

hours24.000Duration

in2.9Depth

hours0.180
Time of Concentration
(Composite)

acres1.450Area (User Defined)

hours0.024
Computational Time
Increment

hours12.000Time to Peak (Computed)

ft³/s6.28Flow (Peak, Computed)

hours0.050Output Increment

hours12.000
Time to Flow (Peak
Interpolated Output)

ft³/s6.28
Flow (Peak Interpolated
Output)

Drainage Area

87.572SCS CN (Composite)

acres1.450Area (User Defined)

in1.4
Maximum Retention
(Pervious)

in0.3
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in3.3
Cumulative Runoff Depth
(Pervious)

ac-ft0.399Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.399Volume

SCS Unit Hydrograph Parameters

hours0.180
Time of Concentration
(Composite)

hours0.024
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Existing DA

Return Event:  50 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s9.13Unit peak, qp

hours0.120Unit peak time, Tp

hours0.480Unit receding limb, Tr

hours0.600Total unit time, Tb
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Proposed Storm Sewer DA

Return Event:  5 yearsSubsection:  Unit Hydrograph Summary

Type II 24 hourStorm Event

years5Return Event

hours24.000Duration

in2.9Depth

hours0.144
Time of Concentration
(Composite)

acres2.990Area (User Defined)

hours0.019
Computational Time
Increment

hours11.953Time to Peak (Computed)

ft³/s9.73Flow (Peak, Computed)

hours0.050Output Increment

hours11.950
Time to Flow (Peak
Interpolated Output)

ft³/s9.70
Flow (Peak Interpolated
Output)

Drainage Area

96.000SCS CN (Composite)

acres2.990Area (User Defined)

in0.4
Maximum Retention
(Pervious)

in0.1
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in2.5
Cumulative Runoff Depth
(Pervious)

ac-ft0.616Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.615Volume

SCS Unit Hydrograph Parameters

hours0.144
Time of Concentration
(Composite)

hours0.019
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Proposed Storm Sewer DA

Return Event:  5 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s23.47Unit peak, qp

hours0.096Unit peak time, Tp

hours0.385Unit receding limb, Tr

hours0.481Total unit time, Tb
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Proposed Storm Sewer DA

Return Event:  10 yearsSubsection:  Unit Hydrograph Summary

Type II 24 hourStorm Event

years10Return Event

hours24.000Duration

in2.9Depth

hours0.144
Time of Concentration
(Composite)

acres2.990Area (User Defined)

hours0.019
Computational Time
Increment

hours11.953Time to Peak (Computed)

ft³/s11.48Flow (Peak, Computed)

hours0.050Output Increment

hours11.950
Time to Flow (Peak
Interpolated Output)

ft³/s11.45
Flow (Peak Interpolated
Output)

Drainage Area

96.000SCS CN (Composite)

acres2.990Area (User Defined)

in0.4
Maximum Retention
(Pervious)

in0.1
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in2.9
Cumulative Runoff Depth
(Pervious)

ac-ft0.734Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.733Volume

SCS Unit Hydrograph Parameters

hours0.144
Time of Concentration
(Composite)

hours0.019
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Proposed Storm Sewer DA

Return Event:  10 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s23.47Unit peak, qp

hours0.096Unit peak time, Tp

hours0.385Unit receding limb, Tr

hours0.481Total unit time, Tb
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Proposed Storm Sewer DA

Return Event:  25 yearsSubsection:  Unit Hydrograph Summary

Type II 24 hourStorm Event

years25Return Event

hours24.000Duration

in2.9Depth

hours0.144
Time of Concentration
(Composite)

acres2.990Area (User Defined)

hours0.019
Computational Time
Increment

hours11.953Time to Peak (Computed)

ft³/s13.98Flow (Peak, Computed)

hours0.050Output Increment

hours11.950
Time to Flow (Peak
Interpolated Output)

ft³/s13.94
Flow (Peak Interpolated
Output)

Drainage Area

96.000SCS CN (Composite)

acres2.990Area (User Defined)

in0.4
Maximum Retention
(Pervious)

in0.1
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in3.6
Cumulative Runoff Depth
(Pervious)

ac-ft0.904Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.903Volume

SCS Unit Hydrograph Parameters

hours0.144
Time of Concentration
(Composite)

hours0.019
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Proposed Storm Sewer DA

Return Event:  25 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s23.47Unit peak, qp

hours0.096Unit peak time, Tp

hours0.385Unit receding limb, Tr

hours0.481Total unit time, Tb
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Proposed Storm Sewer DA

Return Event:  50 yearsSubsection:  Unit Hydrograph Summary

Type II 24 hourStorm Event

years50Return Event

hours24.000Duration

in2.9Depth

hours0.144
Time of Concentration
(Composite)

acres2.990Area (User Defined)

hours0.019
Computational Time
Increment

hours11.953Time to Peak (Computed)

ft³/s16.03Flow (Peak, Computed)

hours0.050Output Increment

hours11.950
Time to Flow (Peak
Interpolated Output)

ft³/s15.99
Flow (Peak Interpolated
Output)

Drainage Area

96.000SCS CN (Composite)

acres2.990Area (User Defined)

in0.4
Maximum Retention
(Pervious)

in0.1
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in4.2
Cumulative Runoff Depth
(Pervious)

ac-ft1.045Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft1.044Volume

SCS Unit Hydrograph Parameters

hours0.144
Time of Concentration
(Composite)

hours0.019
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Proposed Storm Sewer DA

Return Event:  50 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s23.47Unit peak, qp

hours0.096Unit peak time, Tp

hours0.385Unit receding limb, Tr

hours0.481Total unit time, Tb
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Underground Detention (OUT)

Return Event:  5 yearsSubsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

662.00662.00662.00662.00662.000.000

662.00662.00662.00662.00662.000.250

662.00662.00662.00662.00662.000.500

662.00662.00662.00662.00662.000.750

662.00662.00662.00662.00662.001.000

662.00662.00662.00662.00662.001.250

662.00662.00662.00662.00662.001.500

662.00662.00662.00662.00662.001.750

662.00662.00662.00662.00662.002.000

662.00662.00662.00662.00662.002.250

662.00662.00662.00662.00662.002.500

662.00662.00662.00662.00662.002.750

662.01662.01662.01662.01662.013.000

662.03662.02662.02662.02662.013.250

662.04662.04662.04662.03662.033.500

662.07662.06662.06662.05662.053.750

662.09662.09662.08662.08662.074.000

662.13662.12662.11662.11662.104.250

662.16662.16662.15662.14662.134.500

662.21662.20662.19662.18662.174.750

662.26662.25662.24662.23662.225.000

662.31662.30662.29662.28662.275.250

662.37662.36662.35662.33662.325.500

662.44662.42662.41662.40662.385.750

662.50662.49662.48662.47662.456.000

662.54662.53662.53662.52662.516.250

662.58662.57662.56662.55662.556.500

662.62662.61662.60662.59662.596.750

662.66662.65662.64662.64662.637.000

662.71662.70662.69662.68662.677.250

662.76662.75662.74662.73662.727.500

662.81662.80662.79662.78662.777.750

662.86662.85662.84662.83662.828.000

662.92662.91662.90662.89662.888.250

662.99662.98662.97662.95662.948.500

663.03663.03663.02663.02663.018.750

663.04663.04663.04663.04663.039.000

663.05663.05663.04663.04663.049.250

663.05663.05663.05663.05663.059.500

663.05663.05663.05663.05663.059.750

663.06663.06663.06663.06663.0510.000
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Underground Detention (OUT)

Return Event:  5 yearsSubsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

663.07663.07663.07663.06663.0610.250

663.08663.08663.08663.07663.0710.500

663.10663.09663.09663.09663.0810.750

663.12663.11663.11663.11663.1011.000

663.16663.15663.14663.14663.1311.250

663.35663.26663.21663.19663.1711.500

664.58664.20663.88663.65663.4811.750

665.49665.52665.47665.28664.9612.000

665.04665.14665.24665.34665.4212.250

664.53664.63664.73664.84664.9412.500

664.06664.14664.23664.33664.4312.750

663.66663.73663.80663.89663.9713.000

663.36663.41663.47663.53663.5913.250

663.18663.21663.24663.27663.3113.500

663.11663.12663.13663.14663.1613.750

663.08663.09663.09663.09663.1014.000

663.07663.07663.08663.08663.0814.250

663.07663.07663.07663.07663.0714.500

663.06663.07663.07663.07663.0714.750

663.06663.06663.06663.06663.0615.000

663.06663.06663.06663.06663.0615.250

663.05663.05663.06663.06663.0615.500

663.05663.05663.05663.05663.0515.750

663.05663.05663.05663.05663.0516.000

663.05663.05663.05663.05663.0516.250

663.04663.04663.04663.04663.0416.500

663.04663.04663.04663.04663.0416.750

663.04663.04663.04663.04663.0417.000

663.04663.04663.04663.04663.0417.250

663.04663.04663.04663.04663.0417.500

663.04663.04663.04663.04663.0417.750

663.04663.04663.04663.04663.0418.000

663.04663.04663.04663.04663.0418.250

663.03663.03663.03663.03663.0318.500

663.03663.03663.03663.03663.0318.750

663.03663.03663.03663.03663.0319.000

663.03663.03663.03663.03663.0319.250

663.03663.03663.03663.03663.0319.500

663.03663.03663.03663.03663.0319.750

663.03663.03663.03663.03663.0320.000

663.03663.03663.03663.03663.0320.250
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Underground Detention (OUT)

Return Event:  5 yearsSubsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

663.03663.03663.03663.03663.0320.500

663.03663.03663.03663.03663.0320.750

663.03663.03663.03663.03663.0321.000

663.02663.02663.02663.02663.0321.250

663.02663.02663.02663.02663.0221.500

663.02663.02663.02663.02663.0221.750

663.02663.02663.02663.02663.0222.000

663.02663.02663.02663.02663.0222.250

663.02663.02663.02663.02663.0222.500

663.02663.02663.02663.02663.0222.750

663.02663.02663.02663.02663.0223.000

663.02663.02663.02663.02663.0223.250

663.02663.02663.02663.02663.0223.500

663.02663.02663.02663.02663.0223.750

(N/A)(N/A)(N/A)(N/A)663.0224.000
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Underground Detention (OUT)

Return Event:  10 yearsSubsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

662.00662.00662.00662.00662.000.000

662.00662.00662.00662.00662.000.250

662.00662.00662.00662.00662.000.500

662.00662.00662.00662.00662.000.750

662.00662.00662.00662.00662.001.000

662.00662.00662.00662.00662.001.250

662.00662.00662.00662.00662.001.500

662.00662.00662.00662.00662.001.750

662.00662.00662.00662.00662.002.000

662.00662.00662.00662.00662.002.250

662.01662.01662.00662.00662.002.500

662.02662.02662.01662.01662.012.750

662.04662.03662.03662.03662.023.000

662.06662.06662.05662.05662.043.250

662.09662.09662.08662.07662.073.500

662.13662.12662.11662.11662.103.750

662.17662.16662.15662.15662.144.000

662.22662.21662.20662.19662.184.250

662.27662.26662.25662.24662.234.500

662.34662.32662.31662.30662.294.750

662.40662.39662.38662.36662.355.000

662.48662.46662.45662.43662.425.250

662.53662.52662.51662.51662.505.500

662.57662.56662.55662.54662.545.750

662.61662.60662.59662.59662.586.000

662.66662.65662.64662.63662.626.250

662.71662.70662.69662.68662.676.500

662.76662.75662.74662.73662.726.750

662.82662.81662.79662.78662.777.000

662.88662.86662.85662.84662.837.250

662.94662.93662.91662.90662.897.500

663.00662.99662.98662.96662.957.750

663.03663.03663.02663.02663.018.000

663.04663.04663.04663.03663.038.250

663.04663.04663.04663.04663.048.500

663.05663.05663.05663.05663.058.750

663.05663.05663.05663.05663.059.000

663.06663.06663.06663.06663.069.250

663.06663.06663.06663.06663.069.500

663.07663.06663.06663.06663.069.750

663.07663.07663.07663.07663.0710.000
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Underground Detention (OUT)

Return Event:  10 yearsSubsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

663.09663.08663.08663.08663.0810.250

663.10663.10663.09663.09663.0910.500

663.12663.12663.11663.11663.1010.750

663.15663.14663.14663.13663.1311.000

663.20663.19663.18663.17663.1611.250

663.44663.33663.26663.23663.2111.500

664.90664.44664.07663.79663.5911.750

666.05666.07665.99665.74665.3612.000

665.56665.67665.78665.88665.9712.250

664.98665.09665.21665.33665.4412.500

664.45664.55664.66664.76664.8712.750

663.99664.08664.17664.26664.3513.000

663.62663.68663.75663.83663.9113.250

663.34663.38663.44663.50663.5513.500

663.17663.20663.22663.26663.2913.750

663.11663.12663.13663.14663.1614.000

663.09663.09663.09663.10663.1014.250

663.08663.08663.08663.08663.0914.500

663.08663.08663.08663.08663.0814.750

663.07663.07663.07663.07663.0715.000

663.07663.07663.07663.07663.0715.250

663.06663.06663.06663.07663.0715.500

663.06663.06663.06663.06663.0615.750

663.06663.06663.06663.06663.0616.000

663.05663.05663.05663.05663.0516.250

663.05663.05663.05663.05663.0516.500

663.05663.05663.05663.05663.0516.750

663.05663.05663.05663.05663.0517.000

663.05663.05663.05663.05663.0517.250

663.05663.05663.05663.05663.0517.500

663.04663.04663.04663.04663.0517.750

663.04663.04663.04663.04663.0418.000

663.04663.04663.04663.04663.0418.250

663.04663.04663.04663.04663.0418.500

663.04663.04663.04663.04663.0418.750

663.04663.04663.04663.04663.0419.000

663.04663.04663.04663.04663.0419.250

663.03663.03663.03663.03663.0319.500

663.03663.03663.03663.03663.0319.750

663.03663.03663.03663.03663.0320.000

663.03663.03663.03663.03663.0320.250
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Underground Detention (OUT)

Return Event:  10 yearsSubsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

663.03663.03663.03663.03663.0320.500

663.03663.03663.03663.03663.0320.750

663.03663.03663.03663.03663.0321.000

663.03663.03663.03663.03663.0321.250

663.03663.03663.03663.03663.0321.500

663.03663.03663.03663.03663.0321.750

663.03663.03663.03663.03663.0322.000

663.03663.03663.03663.03663.0322.250

663.03663.03663.03663.03663.0322.500

663.03663.03663.03663.03663.0322.750

663.03663.03663.03663.03663.0323.000

663.03663.03663.03663.03663.0323.250

663.03663.03663.03663.03663.0323.500

663.03663.03663.03663.03663.0323.750

(N/A)(N/A)(N/A)(N/A)663.0324.000
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Underground Detention (OUT)

Return Event:  25 yearsSubsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

662.00662.00662.00662.00662.000.000

662.00662.00662.00662.00662.000.250

662.00662.00662.00662.00662.000.500

662.00662.00662.00662.00662.000.750

662.00662.00662.00662.00662.001.000

662.00662.00662.00662.00662.001.250

662.00662.00662.00662.00662.001.500

662.00662.00662.00662.00662.001.750

662.00662.00662.00662.00662.002.000

662.02662.01662.01662.01662.012.250

662.04662.03662.03662.02662.022.500

662.06662.06662.05662.05662.042.750

662.10662.09662.08662.08662.073.000

662.14662.13662.12662.12662.113.250

662.19662.18662.17662.16662.153.500

662.25662.24662.23662.22662.203.750

662.32662.30662.29662.28662.264.000

662.39662.37662.36662.34662.334.250

662.47662.45662.44662.42662.414.500

662.53662.52662.51662.50662.494.750

662.57662.56662.55662.54662.545.000

662.62662.61662.60662.59662.585.250

662.67662.66662.65662.64662.635.500

662.73662.72662.70662.69662.685.750

662.79662.77662.76662.75662.746.000

662.85662.84662.82662.81662.806.250

662.92662.90662.89662.88662.866.500

662.99662.97662.96662.95662.936.750

663.03663.02663.02663.01663.007.000

663.04663.04663.04663.03663.037.250

663.04663.04663.04663.04663.047.500

663.04663.04663.04663.04663.047.750

663.05663.05663.05663.04663.048.000

663.05663.05663.05663.05663.058.250

663.06663.06663.06663.05663.058.500

663.06663.06663.06663.06663.068.750

663.07663.07663.07663.07663.079.000

663.07663.07663.07663.07663.079.250

663.08663.08663.07663.07663.079.500

663.08663.08663.08663.08663.089.750

663.09663.09663.09663.09663.0910.000
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Underground Detention (OUT)

Return Event:  25 yearsSubsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

663.11663.11663.10663.10663.1010.250

663.13663.12663.12663.12663.1110.500

663.16663.15663.14663.14663.1310.750

663.19663.18663.18663.17663.1611.000

663.26663.24663.23663.22663.2011.250

663.56663.43663.35663.30663.2811.500

665.36664.80664.34664.01663.7511.750

666.94666.96666.82666.46665.9512.000

666.34666.48666.61666.74666.8612.250

665.67665.80665.93666.07666.2112.500

665.05665.17665.29665.41665.5312.750

664.51664.61664.72664.83664.9413.000

664.05664.13664.22664.31664.4113.250

663.66663.73663.80663.88663.9613.500

663.38663.43663.48663.54663.6013.750

663.20663.23663.26663.29663.3314.000

663.13663.14663.15663.16663.1814.250

663.10663.11663.11663.12663.1214.500

663.09663.09663.10663.10663.1014.750

663.09663.09663.09663.09663.0915.000

663.08663.08663.08663.08663.0915.250

663.08663.08663.08663.08663.0815.500

663.07663.07663.07663.07663.0815.750

663.07663.07663.07663.07663.0716.000

663.06663.06663.06663.07663.0716.250

663.06663.06663.06663.06663.0616.500

663.06663.06663.06663.06663.0616.750

663.06663.06663.06663.06663.0617.000

663.06663.06663.06663.06663.0617.250

663.05663.06663.06663.06663.0617.500

663.05663.05663.05663.05663.0517.750

663.05663.05663.05663.05663.0518.000

663.05663.05663.05663.05663.0518.250

663.05663.05663.05663.05663.0518.500

663.05663.05663.05663.05663.0518.750

663.04663.04663.04663.05663.0519.000

663.04663.04663.04663.04663.0419.250

663.04663.04663.04663.04663.0419.500

663.04663.04663.04663.04663.0419.750

663.04663.04663.04663.04663.0420.000

663.04663.04663.04663.04663.0420.250
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Underground Detention (OUT)

Return Event:  25 yearsSubsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

663.04663.04663.04663.04663.0420.500

663.04663.04663.04663.04663.0420.750

663.04663.04663.04663.04663.0421.000

663.04663.04663.04663.04663.0421.250

663.03663.03663.03663.03663.0321.500

663.03663.03663.03663.03663.0321.750

663.03663.03663.03663.03663.0322.000

663.03663.03663.03663.03663.0322.250

663.03663.03663.03663.03663.0322.500

663.03663.03663.03663.03663.0322.750

663.03663.03663.03663.03663.0323.000

663.03663.03663.03663.03663.0323.250

663.03663.03663.03663.03663.0323.500

663.03663.03663.03663.03663.0323.750

(N/A)(N/A)(N/A)(N/A)663.0324.000
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Underground Detention (OUT)

Return Event:  50 yearsSubsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

662.00662.00662.00662.00662.000.000

662.00662.00662.00662.00662.000.250

662.00662.00662.00662.00662.000.500

662.00662.00662.00662.00662.000.750

662.00662.00662.00662.00662.001.000

662.00662.00662.00662.00662.001.250

662.00662.00662.00662.00662.001.500

662.00662.00662.00662.00662.001.750

662.02662.01662.01662.01662.012.000

662.04662.03662.03662.02662.022.250

662.07662.07662.06662.05662.052.500

662.11662.11662.10662.09662.082.750

662.17662.16662.14662.13662.123.000

662.23662.21662.20662.19662.183.250

662.30662.28662.27662.25662.243.500

662.37662.36662.34662.33662.313.750

662.46662.44662.43662.41662.394.000

662.53662.52662.51662.50662.484.250

662.57662.56662.55662.54662.534.500

662.62662.61662.60662.59662.584.750

662.68662.67662.66662.65662.635.000

662.74662.73662.72662.70662.695.250

662.80662.79662.78662.77662.755.500

662.87662.86662.85662.83662.825.750

662.95662.93662.92662.90662.896.000

663.02663.01662.99662.98662.966.250

663.04663.03663.03663.03663.026.500

663.04663.04663.04663.04663.046.750

663.05663.05663.05663.04663.047.000

663.05663.05663.05663.05663.057.250

663.05663.05663.05663.05663.057.500

663.05663.05663.05663.05663.057.750

663.06663.06663.05663.05663.058.000

663.06663.06663.06663.06663.068.250

663.07663.07663.07663.06663.068.500

663.08663.07663.07663.07663.078.750

663.08663.08663.08663.08663.089.000

663.09663.09663.09663.09663.089.250

663.09663.09663.09663.09663.099.500

663.10663.10663.09663.09663.099.750

663.11663.11663.11663.10663.1010.000
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Underground Detention (OUT)

Return Event:  50 yearsSubsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

663.13663.13663.12663.12663.1110.250

663.15663.15663.14663.14663.1310.500

663.19663.18663.17663.17663.1610.750

663.23663.22663.21663.20663.1911.000

663.32663.30663.28663.26663.2511.250

663.67663.52663.42663.37663.3411.500

665.76665.10664.57664.18663.8911.750

667.49667.66667.64667.17666.4712.000

666.79666.94667.10667.25667.3812.250

666.05666.19666.34666.48666.6412.500

665.39665.52665.64665.77665.9112.750

664.82664.93665.04665.15665.2713.000

664.32664.41664.51664.61664.7113.250

663.89663.98664.06664.14664.2313.500

663.56663.62663.68663.75663.8213.750

663.31663.35663.40663.45663.5014.000

663.18663.20663.22663.24663.2714.250

663.13663.14663.14663.15663.1614.500

663.11663.11663.12663.12663.1214.750

663.10663.10663.10663.11663.1115.000

663.09663.09663.10663.10663.1015.250

663.09663.09663.09663.09663.0915.500

663.08663.08663.08663.08663.0915.750

663.08663.08663.08663.08663.0816.000

663.07663.07663.07663.07663.0816.250

663.07663.07663.07663.07663.0716.500

663.07663.07663.07663.07663.0716.750

663.07663.07663.07663.07663.0717.000

663.06663.07663.07663.07663.0717.250

663.06663.06663.06663.06663.0617.500

663.06663.06663.06663.06663.0617.750

663.06663.06663.06663.06663.0618.000

663.06663.06663.06663.06663.0618.250

663.05663.05663.06663.06663.0618.500

663.05663.05663.05663.05663.0518.750

663.05663.05663.05663.05663.0519.000

663.05663.05663.05663.05663.0519.250

663.05663.05663.05663.05663.0519.500

663.04663.04663.05663.05663.0519.750

663.04663.04663.04663.04663.0420.000

663.04663.04663.04663.04663.0420.250
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Underground Detention (OUT)

Return Event:  50 yearsSubsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

663.04663.04663.04663.04663.0420.500

663.04663.04663.04663.04663.0420.750

663.04663.04663.04663.04663.0421.000

663.04663.04663.04663.04663.0421.250

663.04663.04663.04663.04663.0421.500

663.04663.04663.04663.04663.0421.750

663.04663.04663.04663.04663.0422.000

663.04663.04663.04663.04663.0422.250

663.04663.04663.04663.04663.0422.500

663.04663.04663.04663.04663.0422.750

663.04663.04663.04663.04663.0423.000

663.04663.04663.04663.04663.0423.250

663.04663.04663.04663.04663.0423.500

663.04663.04663.04663.04663.0423.750

(N/A)(N/A)(N/A)(N/A)663.0424.000

Page 39 of 7727 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

5/15/2012

Bentley PondPack V8i
[08.11.01.51]

Bentley Systems, Inc.  Haestad Methods Solution
CenterOntario Outfall Cleveland Innerbelt.ppc



Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Underground Detention

Return Event:  5 yearsSubsection:  Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0000.0000.0000.0000.0000.000

0.0000.0000.0000.0000.0000.250

0.0000.0000.0000.0000.0000.500

0.0000.0000.0000.0000.0000.750

0.0000.0000.0000.0000.0001.000

0.0000.0000.0000.0000.0001.250

0.0000.0000.0000.0000.0001.500

0.0000.0000.0000.0000.0001.750

0.0000.0000.0000.0000.0002.000

0.0000.0000.0000.0000.0002.250

0.0000.0000.0000.0000.0002.500

0.0000.0000.0000.0000.0002.750

0.0000.0000.0000.0000.0003.000

0.0010.0000.0000.0000.0003.250

0.0010.0010.0010.0010.0013.500

0.0010.0010.0010.0010.0013.750

0.0020.0020.0020.0020.0014.000

0.0030.0020.0020.0020.0024.250

0.0030.0030.0030.0030.0034.500

0.0040.0040.0040.0040.0044.750

0.0050.0050.0050.0050.0045.000

0.0060.0060.0060.0060.0055.250

0.0080.0070.0070.0070.0075.500

0.0090.0090.0080.0080.0085.750

0.0100.0100.0100.0100.0096.000

0.0120.0120.0110.0110.0116.250

0.0140.0130.0130.0130.0126.500

0.0160.0150.0150.0150.0146.750

0.0180.0170.0170.0160.0167.000

0.0200.0190.0190.0180.0187.250

0.0220.0220.0210.0210.0207.500

0.0240.0240.0230.0230.0227.750

0.0270.0260.0260.0250.0258.000

0.0300.0290.0290.0280.0278.250

0.0330.0320.0320.0310.0308.500

0.0350.0350.0340.0340.0348.750

0.0360.0360.0350.0350.0359.000

0.0360.0360.0360.0360.0369.250

0.0360.0360.0360.0360.0369.500

0.0360.0360.0360.0360.0369.750

0.0370.0370.0370.0360.03610.000
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Underground Detention

Return Event:  5 yearsSubsection:  Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0370.0370.0370.0370.03710.250

0.0380.0380.0380.0370.03710.500

0.0390.0390.0380.0380.03810.750

0.0400.0400.0400.0390.03911.000

0.0430.0420.0420.0410.04111.250

0.0540.0490.0460.0440.04311.500

0.1370.1090.0880.0720.06111.750

0.2040.2060.2020.1880.16512.000

0.1710.1780.1860.1930.19912.250

0.1330.1400.1480.1550.16312.500

0.0990.1050.1120.1190.12612.750

0.0730.0770.0820.0880.09313.000

0.0540.0570.0610.0640.06813.250

0.0440.0450.0470.0490.05113.500

0.0400.0400.0410.0410.04213.750

0.0380.0380.0380.0390.03914.000

0.0370.0370.0380.0380.03814.250

0.0370.0370.0370.0370.03714.500

0.0370.0370.0370.0370.03714.750

0.0370.0370.0370.0370.03715.000

0.0360.0370.0370.0370.03715.250

0.0360.0360.0360.0360.03615.500

0.0360.0360.0360.0360.03615.750

0.0360.0360.0360.0360.03616.000

0.0360.0360.0360.0360.03616.250

0.0360.0360.0360.0360.03616.500

0.0360.0360.0360.0360.03616.750

0.0360.0360.0360.0360.03617.000

0.0350.0350.0360.0360.03617.250

0.0350.0350.0350.0350.03517.500

0.0350.0350.0350.0350.03517.750

0.0350.0350.0350.0350.03518.000

0.0350.0350.0350.0350.03518.250

0.0350.0350.0350.0350.03518.500

0.0350.0350.0350.0350.03518.750

0.0350.0350.0350.0350.03519.000

0.0350.0350.0350.0350.03519.250

0.0350.0350.0350.0350.03519.500

0.0350.0350.0350.0350.03519.750

0.0350.0350.0350.0350.03520.000

0.0350.0350.0350.0350.03520.250
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Underground Detention

Return Event:  5 yearsSubsection:  Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0350.0350.0350.0350.03520.500

0.0350.0350.0350.0350.03520.750

0.0350.0350.0350.0350.03521.000

0.0350.0350.0350.0350.03521.250

0.0350.0350.0350.0350.03521.500

0.0350.0350.0350.0350.03521.750

0.0350.0350.0350.0350.03522.000

0.0350.0350.0350.0350.03522.250

0.0350.0350.0350.0350.03522.500

0.0350.0350.0350.0350.03522.750

0.0350.0350.0350.0350.03523.000

0.0340.0340.0340.0340.03423.250

0.0340.0340.0340.0340.03423.500

0.0340.0340.0340.0340.03423.750

(N/A)(N/A)(N/A)(N/A)0.03424.000
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Underground Detention

Return Event:  10 yearsSubsection:  Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0000.0000.0000.0000.0000.000

0.0000.0000.0000.0000.0000.250

0.0000.0000.0000.0000.0000.500

0.0000.0000.0000.0000.0000.750

0.0000.0000.0000.0000.0001.000

0.0000.0000.0000.0000.0001.250

0.0000.0000.0000.0000.0001.500

0.0000.0000.0000.0000.0001.750

0.0000.0000.0000.0000.0002.000

0.0000.0000.0000.0000.0002.250

0.0000.0000.0000.0000.0002.500

0.0000.0000.0000.0000.0002.750

0.0010.0010.0010.0010.0003.000

0.0010.0010.0010.0010.0013.250

0.0020.0020.0020.0020.0013.500

0.0030.0030.0020.0020.0023.750

0.0040.0030.0030.0030.0034.000

0.0040.0040.0040.0040.0044.250

0.0060.0050.0050.0050.0054.500

0.0070.0070.0060.0060.0064.750

0.0080.0080.0080.0070.0075.000

0.0100.0100.0090.0090.0095.250

0.0120.0110.0110.0100.0105.500

0.0130.0130.0130.0120.0125.750

0.0150.0150.0150.0140.0146.000

0.0170.0170.0170.0160.0166.250

0.0200.0190.0190.0180.0186.500

0.0220.0220.0210.0210.0206.750

0.0250.0240.0240.0230.0237.000

0.0270.0270.0260.0260.0257.250

0.0300.0300.0290.0290.0287.500

0.0330.0330.0320.0320.0317.750

0.0350.0350.0340.0340.0348.000

0.0350.0350.0350.0350.0358.250

0.0360.0360.0360.0360.0358.500

0.0360.0360.0360.0360.0368.750

0.0360.0360.0360.0360.0369.000

0.0360.0360.0360.0360.0369.250

0.0370.0370.0370.0370.0379.500

0.0370.0370.0370.0370.0379.750

0.0370.0370.0370.0370.03710.000
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Underground Detention

Return Event:  10 yearsSubsection:  Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0380.0380.0380.0380.03810.250

0.0390.0390.0390.0380.03810.500

0.0400.0400.0400.0390.03910.750

0.0420.0410.0410.0410.04011.000

0.0450.0440.0440.0430.04211.250

0.0590.0520.0490.0470.04611.500

0.1600.1270.1000.0820.06811.750

0.2440.2450.2400.2220.19412.000

0.2090.2170.2250.2320.23912.250

0.1660.1750.1830.1920.20012.500

0.1270.1350.1420.1500.15812.750

0.0950.1010.1070.1140.12013.000

0.0700.0740.0790.0840.08913.250

0.0530.0550.0590.0620.06613.500

0.0430.0450.0460.0480.05013.750

0.0400.0400.0410.0410.04214.000

0.0380.0380.0390.0390.03914.250

0.0380.0380.0380.0380.03814.500

0.0380.0380.0380.0380.03814.750

0.0370.0370.0370.0370.03715.000

0.0370.0370.0370.0370.03715.250

0.0370.0370.0370.0370.03715.500

0.0370.0370.0370.0370.03715.750

0.0360.0360.0360.0360.03716.000

0.0360.0360.0360.0360.03616.250

0.0360.0360.0360.0360.03616.500

0.0360.0360.0360.0360.03616.750

0.0360.0360.0360.0360.03617.000

0.0360.0360.0360.0360.03617.250

0.0360.0360.0360.0360.03617.500

0.0360.0360.0360.0360.03617.750

0.0360.0360.0360.0360.03618.000

0.0360.0360.0360.0360.03618.250

0.0350.0350.0350.0360.03618.500

0.0350.0350.0350.0350.03518.750

0.0350.0350.0350.0350.03519.000

0.0350.0350.0350.0350.03519.250

0.0350.0350.0350.0350.03519.500

0.0350.0350.0350.0350.03519.750

0.0350.0350.0350.0350.03520.000

0.0350.0350.0350.0350.03520.250
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Underground Detention

Return Event:  10 yearsSubsection:  Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0350.0350.0350.0350.03520.500

0.0350.0350.0350.0350.03520.750

0.0350.0350.0350.0350.03521.000

0.0350.0350.0350.0350.03521.250

0.0350.0350.0350.0350.03521.500

0.0350.0350.0350.0350.03521.750

0.0350.0350.0350.0350.03522.000

0.0350.0350.0350.0350.03522.250

0.0350.0350.0350.0350.03522.500

0.0350.0350.0350.0350.03522.750

0.0350.0350.0350.0350.03523.000

0.0350.0350.0350.0350.03523.250

0.0350.0350.0350.0350.03523.500

0.0350.0350.0350.0350.03523.750

(N/A)(N/A)(N/A)(N/A)0.03524.000
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Underground Detention

Return Event:  25 yearsSubsection:  Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0000.0000.0000.0000.0000.000

0.0000.0000.0000.0000.0000.250

0.0000.0000.0000.0000.0000.500

0.0000.0000.0000.0000.0000.750

0.0000.0000.0000.0000.0001.000

0.0000.0000.0000.0000.0001.250

0.0000.0000.0000.0000.0001.500

0.0000.0000.0000.0000.0001.750

0.0000.0000.0000.0000.0002.000

0.0000.0000.0000.0000.0002.250

0.0010.0010.0010.0000.0002.500

0.0010.0010.0010.0010.0012.750

0.0020.0020.0020.0020.0013.000

0.0030.0030.0030.0020.0023.250

0.0040.0040.0040.0030.0033.500

0.0050.0050.0050.0040.0043.750

0.0060.0060.0060.0060.0054.000

0.0080.0080.0070.0070.0074.250

0.0100.0090.0090.0090.0084.500

0.0120.0110.0110.0100.0104.750

0.0140.0130.0130.0120.0125.000

0.0160.0150.0150.0140.0145.250

0.0180.0180.0170.0170.0165.500

0.0210.0200.0200.0190.0195.750

0.0230.0230.0220.0220.0216.000

0.0260.0260.0250.0250.0246.250

0.0290.0290.0280.0280.0276.500

0.0330.0320.0310.0310.0306.750

0.0350.0350.0340.0340.0337.000

0.0350.0350.0350.0350.0357.250

0.0360.0360.0360.0350.0357.500

0.0360.0360.0360.0360.0367.750

0.0360.0360.0360.0360.0368.000

0.0360.0360.0360.0360.0368.250

0.0370.0360.0360.0360.0368.500

0.0370.0370.0370.0370.0378.750

0.0370.0370.0370.0370.0379.000

0.0370.0370.0370.0370.0379.250

0.0380.0380.0370.0370.0379.500

0.0380.0380.0380.0380.0389.750

0.0390.0380.0380.0380.03810.000
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Underground Detention

Return Event:  25 yearsSubsection:  Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0400.0390.0390.0390.03910.250

0.0410.0400.0400.0400.04010.500

0.0420.0420.0420.0410.04110.750

0.0440.0440.0430.0430.04311.000

0.0480.0470.0470.0460.04511.250

0.0660.0580.0530.0510.04911.500

0.1940.1530.1200.0960.07911.750

0.3020.3030.2950.2720.23712.000

0.2640.2730.2820.2900.29712.250

0.2160.2260.2360.2450.25512.500

0.1710.1800.1890.1980.20712.750

0.1320.1390.1470.1550.16313.000

0.0990.1050.1110.1180.12413.250

0.0730.0780.0820.0880.09313.500

0.0550.0580.0610.0650.06913.750

0.0450.0460.0480.0500.05214.000

0.0410.0410.0420.0430.04414.250

0.0390.0390.0400.0400.04014.500

0.0390.0390.0390.0390.03914.750

0.0380.0380.0380.0380.03815.000

0.0380.0380.0380.0380.03815.250

0.0380.0380.0380.0380.03815.500

0.0370.0370.0370.0370.03815.750

0.0370.0370.0370.0370.03716.000

0.0370.0370.0370.0370.03716.250

0.0370.0370.0370.0370.03716.500

0.0370.0370.0370.0370.03716.750

0.0370.0370.0370.0370.03717.000

0.0360.0360.0360.0370.03717.250

0.0360.0360.0360.0360.03617.500

0.0360.0360.0360.0360.03617.750

0.0360.0360.0360.0360.03618.000

0.0360.0360.0360.0360.03618.250

0.0360.0360.0360.0360.03618.500

0.0360.0360.0360.0360.03618.750

0.0360.0360.0360.0360.03619.000

0.0360.0360.0360.0360.03619.250

0.0360.0360.0360.0360.03619.500

0.0350.0350.0350.0350.03519.750

0.0350.0350.0350.0350.03520.000

0.0350.0350.0350.0350.03520.250
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Underground Detention

Return Event:  25 yearsSubsection:  Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0350.0350.0350.0350.03520.500

0.0350.0350.0350.0350.03520.750

0.0350.0350.0350.0350.03521.000

0.0350.0350.0350.0350.03521.250

0.0350.0350.0350.0350.03521.500

0.0350.0350.0350.0350.03521.750

0.0350.0350.0350.0350.03522.000

0.0350.0350.0350.0350.03522.250

0.0350.0350.0350.0350.03522.500

0.0350.0350.0350.0350.03522.750

0.0350.0350.0350.0350.03523.000

0.0350.0350.0350.0350.03523.250

0.0350.0350.0350.0350.03523.500

0.0350.0350.0350.0350.03523.750

(N/A)(N/A)(N/A)(N/A)0.03524.000
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Underground Detention

Return Event:  50 yearsSubsection:  Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0000.0000.0000.0000.0000.000

0.0000.0000.0000.0000.0000.250

0.0000.0000.0000.0000.0000.500

0.0000.0000.0000.0000.0000.750

0.0000.0000.0000.0000.0001.000

0.0000.0000.0000.0000.0001.250

0.0000.0000.0000.0000.0001.500

0.0000.0000.0000.0000.0001.750

0.0000.0000.0000.0000.0002.000

0.0010.0010.0010.0010.0002.250

0.0010.0010.0010.0010.0012.500

0.0020.0020.0020.0020.0022.750

0.0030.0030.0030.0030.0033.000

0.0050.0040.0040.0040.0043.250

0.0060.0060.0050.0050.0053.500

0.0080.0070.0070.0070.0063.750

0.0090.0090.0090.0080.0084.000

0.0110.0110.0110.0100.0104.250

0.0140.0130.0130.0120.0124.500

0.0160.0150.0150.0140.0144.750

0.0180.0180.0170.0170.0165.000

0.0210.0210.0200.0200.0195.250

0.0240.0240.0230.0220.0225.500

0.0270.0270.0260.0250.0255.750

0.0310.0300.0290.0290.0286.000

0.0340.0340.0330.0320.0316.250

0.0350.0350.0350.0350.0346.500

0.0360.0360.0360.0350.0356.750

0.0360.0360.0360.0360.0367.000

0.0360.0360.0360.0360.0367.250

0.0360.0360.0360.0360.0367.500

0.0360.0360.0360.0360.0367.750

0.0360.0360.0360.0360.0368.000

0.0370.0370.0370.0370.0368.250

0.0370.0370.0370.0370.0378.500

0.0380.0370.0370.0370.0378.750

0.0380.0380.0380.0380.0389.000

0.0380.0380.0380.0380.0389.250

0.0380.0380.0380.0380.0389.500

0.0390.0390.0390.0390.0389.750

0.0400.0390.0390.0390.03910.000
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Underground Detention

Return Event:  50 yearsSubsection:  Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0410.0410.0400.0400.04010.250

0.0420.0420.0420.0410.04110.500

0.0440.0440.0430.0430.04210.750

0.0470.0460.0450.0450.04411.000

0.0520.0500.0490.0480.04711.250

0.0730.0640.0580.0550.05311.500

0.2230.1750.1360.1080.08811.750

0.3310.3360.3360.3140.27312.000

0.2930.3020.3110.3180.32512.250

0.2440.2540.2640.2740.28312.500

0.1970.2060.2150.2240.23412.750

0.1540.1620.1700.1790.18813.000

0.1180.1250.1320.1390.14613.250

0.0880.0940.0990.1050.11113.500

0.0660.0700.0740.0790.08313.750

0.0510.0540.0560.0590.06314.000

0.0440.0450.0460.0470.04914.250

0.0410.0410.0410.0420.04314.500

0.0400.0400.0400.0400.04014.750

0.0390.0390.0390.0390.03915.000

0.0390.0390.0390.0390.03915.250

0.0380.0380.0380.0380.03815.500

0.0380.0380.0380.0380.03815.750

0.0380.0380.0380.0380.03816.000

0.0370.0370.0370.0370.03816.250

0.0370.0370.0370.0370.03716.500

0.0370.0370.0370.0370.03716.750

0.0370.0370.0370.0370.03717.000

0.0370.0370.0370.0370.03717.250

0.0370.0370.0370.0370.03717.500

0.0370.0370.0370.0370.03717.750

0.0370.0370.0370.0370.03718.000

0.0360.0360.0370.0370.03718.250

0.0360.0360.0360.0360.03618.500

0.0360.0360.0360.0360.03618.750

0.0360.0360.0360.0360.03619.000

0.0360.0360.0360.0360.03619.250

0.0360.0360.0360.0360.03619.500

0.0360.0360.0360.0360.03619.750

0.0360.0360.0360.0360.03620.000

0.0360.0360.0360.0360.03620.250
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Underground Detention

Return Event:  50 yearsSubsection:  Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0360.0360.0360.0360.03620.500

0.0360.0360.0360.0360.03620.750

0.0350.0360.0360.0360.03621.000

0.0350.0350.0350.0350.03521.250

0.0350.0350.0350.0350.03521.500

0.0350.0350.0350.0350.03521.750

0.0350.0350.0350.0350.03522.000

0.0350.0350.0350.0350.03522.250

0.0350.0350.0350.0350.03522.500

0.0350.0350.0350.0350.03522.750

0.0350.0350.0350.0350.03523.000

0.0350.0350.0350.0350.03523.250

0.0350.0350.0350.0350.03523.500

0.0350.0350.0350.0350.03523.750

(N/A)(N/A)(N/A)(N/A)0.03524.000
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Ontario Outfall Analysis

Storm Event:  Type II 24 hour 6 monthLabel:  Composite Outlet Structure - 1

Return Event:  5 yearsSubsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft662.00Minimum (Headwater)

ft0.10Increment (Headwater)

ft668.19Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

668.19662.00Culvert - 1ForwardOrifice - 1Orifice-Area

668.19667.42Culvert - 1ForwardWeir - 1Rectangular Weir

668.19662.00TW
Forward +
Reverse

Culvert - 1Culvert-Circular

(N/A)(N/A)TailwaterTailwater Settings
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Ontario Outfall Analysis

Storm Event:  Type II 24 hour 6 monthLabel:  Composite Outlet Structure - 1

Return Event:  5 yearsSubsection:  Outlet Input Data

Structure ID:  Orifice - 1
Structure Type:  Orifice-Area

1Number of Openings

ft662.00Elevation

ft²0.4Orifice Area

ft662.65Top Elevation

ft662.00Datum Elevation

0.660Orifice Coefficient

Structure ID:  Weir - 1
Structure Type:  Rectangular Weir

1Number of Openings

ft667.42Elevation

ft8.00Weir Length

(ft^0.5)/s3.00Weir Coefficient

Structure ID:  Culvert - 1
Structure Type:  Culvert-Circular

1Number of Barrels

in15.0Diameter

ft42.60Length

ft42.60Length (Computed Barrel)

ft/ft0.005Slope (Computed)

Outlet Control Data

0.013Manning's n

0.200Ke

0.023Kb

0.000Kr

ft0.00Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0045K

2.0000M

0.0317C

0.6900Y

0.000T1 ratio (HW/D)

1.195T2 ratio (HW/D)

-0.500Slope Correction Factor
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Ontario Outfall Analysis

Storm Event:  Type II 24 hour 6 monthLabel:  Composite Outlet Structure - 1

Return Event:  5 yearsSubsection:  Outlet Input Data

Use unsubmerged inlet control 0 equation below T1
elevation.
Use submerged inlet control 0 equation above T2
elevation

In transition zone between unsubmerged and submerged
inlet control,
interpolate between flows at T1 & T2...

ft662.00T1 Elevation ft³/s4.80T1 Flow

ft663.49T2 Elevation ft³/s5.49T2 Flow
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Ontario Outfall Analysis

Storm Event:  Type II 24 hour 6 monthLabel:  Composite Outlet Structure - 1

Return Event:  10 yearsSubsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft662.00Minimum (Headwater)

ft0.10Increment (Headwater)

ft668.19Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

668.19662.00Culvert - 1ForwardOrifice - 1Orifice-Area

668.19667.42Culvert - 1ForwardWeir - 1Rectangular Weir

668.19662.00TW
Forward +
Reverse

Culvert - 1Culvert-Circular

(N/A)(N/A)TailwaterTailwater Settings
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Ontario Outfall Analysis

Storm Event:  Type II 24 hour 6 monthLabel:  Composite Outlet Structure - 1

Return Event:  10 yearsSubsection:  Outlet Input Data

Structure ID:  Orifice - 1
Structure Type:  Orifice-Area

1Number of Openings

ft662.00Elevation

ft²0.4Orifice Area

ft662.65Top Elevation

ft662.00Datum Elevation

0.660Orifice Coefficient

Structure ID:  Weir - 1
Structure Type:  Rectangular Weir

1Number of Openings

ft667.42Elevation

ft8.00Weir Length

(ft^0.5)/s3.00Weir Coefficient

Structure ID:  Culvert - 1
Structure Type:  Culvert-Circular

1Number of Barrels

in15.0Diameter

ft42.60Length

ft42.60Length (Computed Barrel)

ft/ft0.005Slope (Computed)

Outlet Control Data

0.013Manning's n

0.200Ke

0.023Kb

0.000Kr

ft0.00Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0045K

2.0000M

0.0317C

0.6900Y

0.000T1 ratio (HW/D)

1.195T2 ratio (HW/D)

-0.500Slope Correction Factor

Page 56 of 7727 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

5/15/2012

Bentley PondPack V8i
[08.11.01.51]

Bentley Systems, Inc.  Haestad Methods Solution
CenterOntario Outfall Cleveland Innerbelt.ppc



Ontario Outfall Analysis

Storm Event:  Type II 24 hour 6 monthLabel:  Composite Outlet Structure - 1

Return Event:  10 yearsSubsection:  Outlet Input Data

Use unsubmerged inlet control 0 equation below T1
elevation.
Use submerged inlet control 0 equation above T2
elevation

In transition zone between unsubmerged and submerged
inlet control,
interpolate between flows at T1 & T2...

ft662.00T1 Elevation ft³/s4.80T1 Flow

ft663.49T2 Elevation ft³/s5.49T2 Flow
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Ontario Outfall Analysis

Storm Event:  Type II 24 hour 6 monthLabel:  Composite Outlet Structure - 1

Return Event:  25 yearsSubsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft662.00Minimum (Headwater)

ft0.10Increment (Headwater)

ft668.19Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

668.19662.00Culvert - 1ForwardOrifice - 1Orifice-Area

668.19667.42Culvert - 1ForwardWeir - 1Rectangular Weir

668.19662.00TW
Forward +
Reverse

Culvert - 1Culvert-Circular

(N/A)(N/A)TailwaterTailwater Settings
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Ontario Outfall Analysis

Storm Event:  Type II 24 hour 6 monthLabel:  Composite Outlet Structure - 1

Return Event:  25 yearsSubsection:  Outlet Input Data

Structure ID:  Orifice - 1
Structure Type:  Orifice-Area

1Number of Openings

ft662.00Elevation

ft²0.4Orifice Area

ft662.65Top Elevation

ft662.00Datum Elevation

0.660Orifice Coefficient

Structure ID:  Weir - 1
Structure Type:  Rectangular Weir

1Number of Openings

ft667.42Elevation

ft8.00Weir Length

(ft^0.5)/s3.00Weir Coefficient

Structure ID:  Culvert - 1
Structure Type:  Culvert-Circular

1Number of Barrels

in15.0Diameter

ft42.60Length

ft42.60Length (Computed Barrel)

ft/ft0.005Slope (Computed)

Outlet Control Data

0.013Manning's n

0.200Ke

0.023Kb

0.000Kr

ft0.00Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0045K

2.0000M

0.0317C

0.6900Y

0.000T1 ratio (HW/D)

1.195T2 ratio (HW/D)

-0.500Slope Correction Factor
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Ontario Outfall Analysis

Storm Event:  Type II 24 hour 6 monthLabel:  Composite Outlet Structure - 1

Return Event:  25 yearsSubsection:  Outlet Input Data

Use unsubmerged inlet control 0 equation below T1
elevation.
Use submerged inlet control 0 equation above T2
elevation

In transition zone between unsubmerged and submerged
inlet control,
interpolate between flows at T1 & T2...

ft662.00T1 Elevation ft³/s4.80T1 Flow

ft663.49T2 Elevation ft³/s5.49T2 Flow
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Ontario Outfall Analysis

Storm Event:  Type II 24 hour 6 monthLabel:  Composite Outlet Structure - 1

Return Event:  50 yearsSubsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft662.00Minimum (Headwater)

ft0.10Increment (Headwater)

ft668.19Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

668.19662.00Culvert - 1ForwardOrifice - 1Orifice-Area

668.19667.42Culvert - 1ForwardWeir - 1Rectangular Weir

668.19662.00TW
Forward +
Reverse

Culvert - 1Culvert-Circular

(N/A)(N/A)TailwaterTailwater Settings
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Ontario Outfall Analysis

Storm Event:  Type II 24 hour 6 monthLabel:  Composite Outlet Structure - 1

Return Event:  50 yearsSubsection:  Outlet Input Data

Structure ID:  Orifice - 1
Structure Type:  Orifice-Area

1Number of Openings

ft662.00Elevation

ft²0.4Orifice Area

ft662.65Top Elevation

ft662.00Datum Elevation

0.660Orifice Coefficient

Structure ID:  Weir - 1
Structure Type:  Rectangular Weir

1Number of Openings

ft667.42Elevation

ft8.00Weir Length

(ft^0.5)/s3.00Weir Coefficient

Structure ID:  Culvert - 1
Structure Type:  Culvert-Circular

1Number of Barrels

in15.0Diameter

ft42.60Length

ft42.60Length (Computed Barrel)

ft/ft0.005Slope (Computed)

Outlet Control Data

0.013Manning's n

0.200Ke

0.023Kb

0.000Kr

ft0.00Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0045K

2.0000M

0.0317C

0.6900Y

0.000T1 ratio (HW/D)

1.195T2 ratio (HW/D)

-0.500Slope Correction Factor
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Ontario Outfall Analysis

Storm Event:  Type II 24 hour 6 monthLabel:  Composite Outlet Structure - 1

Return Event:  50 yearsSubsection:  Outlet Input Data

Use unsubmerged inlet control 0 equation below T1
elevation.
Use submerged inlet control 0 equation above T2
elevation

In transition zone between unsubmerged and submerged
inlet control,
interpolate between flows at T1 & T2...

ft662.00T1 Elevation ft³/s4.80T1 Flow

ft663.49T2 Elevation ft³/s5.49T2 Flow
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Underground Detention (IN)

Return Event:  5 yearsSubsection:  Detention Time

Infiltration

No Infiltration
Infiltration Method
(Computed)

Approximate Detention Times

hours12.150
Time to Peak (Outflow +
Infiltration, Peak to Peak
Detention Time)

hours11.950
Time to Peak (Inflow, Peak
to Peak Detention Time)

hours0.200
Detention Time (Peak to
Peak)
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Underground Detention (IN)

Return Event:  5 yearsSubsection:  Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method
(Computed)

Initial Conditions

ft662.00
Elevation (Water Surface,
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

hours0.050Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s9.70Flow (Peak In) hours11.950Time to Peak (Flow, In)

ft³/s3.23Flow (Peak Outlet) hours12.150Time to Peak (Flow, Outlet)

ft665.52
Elevation (Water Surface,
Peak)

ac-ft0.206Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft0.615Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft0.581
Volume (Total Outlet
Outflow)

ac-ft0.034Volume (Retained)

ac-ft0.000Volume (Unrouted)

%0.1Error (Mass Balance)
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Underground Detention (IN)

Return Event:  10 yearsSubsection:  Detention Time

Infiltration

No Infiltration
Infiltration Method
(Computed)

Approximate Detention Times

hours12.150
Time to Peak (Outflow +
Infiltration, Peak to Peak
Detention Time)

hours11.950
Time to Peak (Inflow, Peak
to Peak Detention Time)

hours0.200
Detention Time (Peak to
Peak)
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Underground Detention (IN)

Return Event:  10 yearsSubsection:  Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method
(Computed)

Initial Conditions

ft662.00
Elevation (Water Surface,
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

hours0.050Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s11.45Flow (Peak In) hours11.950Time to Peak (Flow, In)

ft³/s3.57Flow (Peak Outlet) hours12.150Time to Peak (Flow, Outlet)

ft666.07
Elevation (Water Surface,
Peak)

ac-ft0.245Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft0.733Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft0.699
Volume (Total Outlet
Outflow)

ac-ft0.034Volume (Retained)

ac-ft0.000Volume (Unrouted)

%0.1Error (Mass Balance)
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Underground Detention (IN)

Return Event:  25 yearsSubsection:  Detention Time

Infiltration

No Infiltration
Infiltration Method
(Computed)

Approximate Detention Times

hours12.150
Time to Peak (Outflow +
Infiltration, Peak to Peak
Detention Time)

hours11.950
Time to Peak (Inflow, Peak
to Peak Detention Time)

hours0.200
Detention Time (Peak to
Peak)
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Underground Detention (IN)

Return Event:  25 yearsSubsection:  Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method
(Computed)

Initial Conditions

ft662.00
Elevation (Water Surface,
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

hours0.050Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s13.94Flow (Peak In) hours11.950Time to Peak (Flow, In)

ft³/s4.06Flow (Peak Outlet) hours12.150Time to Peak (Flow, Outlet)

ft666.96
Elevation (Water Surface,
Peak)

ac-ft0.303Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft0.903Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft0.868
Volume (Total Outlet
Outflow)

ac-ft0.035Volume (Retained)

ac-ft0.000Volume (Unrouted)

%0.1Error (Mass Balance)
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Underground Detention (IN)

Return Event:  50 yearsSubsection:  Detention Time

Infiltration

No Infiltration
Infiltration Method
(Computed)

Approximate Detention Times

hours12.150
Time to Peak (Outflow +
Infiltration, Peak to Peak
Detention Time)

hours11.950
Time to Peak (Inflow, Peak
to Peak Detention Time)

hours0.200
Detention Time (Peak to
Peak)
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Underground Detention (IN)

Return Event:  50 yearsSubsection:  Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method
(Computed)

Initial Conditions

ft662.00
Elevation (Water Surface,
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

hours0.050Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s15.99Flow (Peak In) hours11.950Time to Peak (Flow, In)

ft³/s6.86Flow (Peak Outlet) hours12.150Time to Peak (Flow, Outlet)

ft667.66
Elevation (Water Surface,
Peak)

ac-ft0.336Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft1.044Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft1.009
Volume (Total Outlet
Outflow)

ac-ft0.035Volume (Retained)

ac-ft-0.001Volume (Unrouted)

%0.1Error (Mass Balance)
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Underground Detention (IN)

Return Event:  5 yearsSubsection:  Pond Inflow Summary

Summary for Hydrograph Addition at 'Underground
Detention'

Upstream NodeUpstream Link

Proposed Storm Sewer DA<Catchment to Outflow Node>

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

9.7011.9500.615
Proposed
Storm Sewer
DA

Flow (From)

9.7011.9500.615
Underground
Detention

Flow (In)
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Underground Detention (IN)

Return Event:  10 yearsSubsection:  Pond Inflow Summary

Summary for Hydrograph Addition at 'Underground
Detention'

Upstream NodeUpstream Link

Proposed Storm Sewer DA<Catchment to Outflow Node>

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

11.4511.9500.733
Proposed
Storm Sewer
DA

Flow (From)

11.4511.9500.733
Underground
Detention

Flow (In)
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Underground Detention (IN)

Return Event:  25 yearsSubsection:  Pond Inflow Summary

Summary for Hydrograph Addition at 'Underground
Detention'

Upstream NodeUpstream Link

Proposed Storm Sewer DA<Catchment to Outflow Node>

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

13.9411.9500.903
Proposed
Storm Sewer
DA

Flow (From)

13.9411.9500.903
Underground
Detention

Flow (In)
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Ontario Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Underground Detention (IN)

Return Event:  50 yearsSubsection:  Pond Inflow Summary

Summary for Hydrograph Addition at 'Underground
Detention'

Upstream NodeUpstream Link

Proposed Storm Sewer DA<Catchment to Outflow Node>

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

15.9911.9501.044
Proposed
Storm Sewer
DA

Flow (From)

15.9911.9501.044
Underground
Detention

Flow (In)
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Ontario Outfall Analysis
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INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Inlet Spacing - I-90 WB TO A4 -  LT

49633 09/29/2011 Ontario Outfall

BH

Rainfall Area: Total Allow. Spread (ft.) :A 6.00Storm Frequency (yr.) : 10

Project : CUY-90-14.90

Allowable Depth (ft.) 0.25

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL
LOCAL

DEPRESS.

(ft.)

159+04 Begin

167+26 I-3D 822.00 0.90 0.10 1.00 16.05 17.05 0.0034 0.0300 0.0400 6.00 3.92 0.34 0.34 0.134 4.450.000.1667

602+08 CB-3A 777.93 0.90 0.25 1.00 3.65 10.00 0.0438 0.0440 0.0440 8.00 5.10 0.99 1.15 0.151 3.430.160.0417

1CDSS 1.0.0.3. 2011-05-18 INLET SPACING - WB TO A4  LT.xml



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :I-90 WB Temp

49633 11/17/2011 I-90 WB Temp

JCA

Rainfall Area :

Seed:

A

0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : CIB

Type B: 6.00

(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:

RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME

COEFF.

GRADEBACK

SLOPEWIDTH

AREA DEPTH

FLOW

SIDE

BEGIN END

LENGTH AREA

SUM

CA RAIN

TYPE

STORM

FREQ.

MANN.

COEFF. FLOW

WIDTH

FLOW

DESIGN

FLOWSLOPE INT.

VEL.

FLOW

SHEAR

(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)

(ft.) (ft.)

(acres)

(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS

(Sum)

506+50 8.000.0085.00 8.00 0.0030 0.06 0.06 0.90 0.05 3.36 5 0.030 17.42 0.57 0.18 0.20 3.180.04507+35 SeedL

3.83 10 0.040 17.79 0.48 0.21 0.23 3.700.04Seed

507+35 6.000.0060.00 7.00 0.0080 0.00 0.06 0.80 0.05 3.25 5 0.030 18.59 0.87 0.18 0.18 2.300.09507+95 SeedL

3.68 10 0.040 19.15 0.74 0.20 0.20 2.650.10Seed

507+95 5.000.0025.00 6.00 0.0185 0.22 0.28 0.80 0.23 3.23 5 0.030 18.83 1.77 0.74 0.28 3.040.32508+20 SeedL

3.65 10 0.040 19.43 1.47 0.84 0.32 3.540.37Seed

508+20 5.000.0096.00 6.00 0.0219 0.13 0.41 0.80 0.33 3.16 5 0.030 19.60 2.07 1.06 0.30 3.350.42509+16 SeedL

3.14 5 0.040 19.78 1.67 1.05 0.34 3.720.46Jute Mat

3.14 5 0.040 19.78 1.67 1.05 0.34 3.720.46Temp. Mat

3.55 10 0.040 20.36 1.72 1.19 0.35 3.900.48Temp. Mat

509+16 5.000.0037.00 6.00 0.0173 0.14 0.55 0.80 0.45 3.11 5 0.030 20.09 2.03 1.39 0.35 3.880.38509+53 SeedL

3.51 10 0.040 20.72 1.69 1.57 0.41 4.520.44Seed

509+53 5.000.0063.00 6.00 0.0126 0.00 0.55 0.80 0.45 3.06 5 0.030 20.67 1.79 1.37 0.37 4.110.29510+16 SeedL

1CDSS 1.0.0.3. 2011-11-17_CDSS Ditch I-90WB_Temp.xml



DITCH ANALYSIS

STATION PROTECTRUNOFFIN TIME

COEFF.

GRADEBACK

SLOPEWIDTH

AREA DEPTH

FLOW

SIDE

BEGIN END

LENGTH AREA

SUM

CA RAIN

TYPE

STORM

FREQ.

MANN.

COEFF. FLOW

WIDTH

FLOW

DESIGN

FLOWSLOPE INT.

VEL.

FLOW

SHEAR

(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)

(ft.) (ft.)

(acres)

(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS

(Sum)

3.44 10 0.040 21.43 1.49 1.54 0.43 4.770.34Seed

510+16 0.11 0.90 0.55 10.00Concent

510+16 5.000.0029.00 6.00 0.0098 0.00 0.66 0.90 0.55 3.04 5 0.030 20.95 1.71 1.66 0.42 4.620.26510+45 SeedL

3.41 10 0.040 21.77 1.42 1.87 0.49 5.380.30Seed

2CDSS 1.0.0.3. 2011-11-17_CDSS Ditch I-90WB_Temp.xml



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :I-90 WB Temp - 2

49633 11/17/2011 I-90 WB Temp

AKL

Rainfall Area :

Seed:

A

0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : CIB

Type B: 6.00

(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:

RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME

COEFF.

GRADEBACK

SLOPEWIDTH

AREA DEPTH

FLOW

SIDE

BEGIN END

LENGTH AREA

SUM

CA RAIN

TYPE

STORM

FREQ.

MANN.

COEFF. FLOW

WIDTH

FLOW

DESIGN

FLOWSLOPE INT.

VEL.

FLOW

SHEAR

(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)

(ft.) (ft.)

(acres)

(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS

(Sum)

510+86 5.000.0021.00 6.00 0.1434 0.07 0.07 0.90 0.06 3.61 5 0.030 15.12 2.83 0.23 0.12 1.331.08510+65 * SeedL

3.60 5 0.040 15.15 2.29 0.23 0.13 1.481.20Jute Mat

3.60 5 0.040 15.15 2.29 0.23 0.13 1.481.20Temp. Mat

3.60 5 0.040 15.15 2.29 0.23 0.13 1.481.20Perm, Type 1

4.18 10 0.040 15.15 2.36 0.26 0.14 1.571.27Perm, Type 1

510+65 5.000.0010.00 6.00 0.0108 0.00 0.07 0.90 0.06 3.58 5 0.030 15.30 1.10 0.23 0.19 2.130.13510+55 SeedL

4.15 10 0.040 15.33 0.89 0.26 0.23 2.540.16Seed

510+55 5.000.0010.00 6.00 0.1250 0.00 0.07 0.90 0.06 3.58 5 0.030 15.37 2.69 0.23 0.12 1.360.96510+45 * SeedL

3.58 5 0.040 15.38 2.19 0.23 0.14 1.511.07Jute Mat

3.58 5 0.040 15.38 2.19 0.23 0.14 1.511.07Temp. Mat

3.58 5 0.040 15.38 2.19 0.23 0.14 1.511.07Perm, Type 1

4.14 10 0.040 15.41 2.26 0.26 0.15 1.601.13Perm, Type 1

1CDSS 1.0.0.3. 2011-11-17_CDSS Ditch I-90WB_Temp_2.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :E. 9TH STREET to detention basin - Temp Connection

49633 11/16/2011 E. 9TH ST to detention basin

BH

Rainfall Area:

Minimum Pipe Size :

A

15.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 50

Project : CUY-90-14.90

Tailwater Elevation (ft.): 669.50

Σ
∆JUNCTION

From To

STATION

Σ
RAINFALL

(10 yrs.) (50 yrs.)

DISCHARGE

(10 yrs.)(50 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA∆

D162 D157 174+92

173+09

4.20 5.35 2.5 3.2 15 182.0 0.0098 688.76

686.97

4.42 5.97 689.44

687.96

692.03

695.40

2.59 2.02 CB 5

0.015

15.00 0.0033

begin

0.73

0.73

0.60

0.60

EXA5 D157 173+20

173+09

5.10 6.78 5.2 6.9 15 15.3 0.0098 678.99

678.84

5.14 5.96 680.24

679.99

695.00

695.40

14.76 14.76 MH 3

0.015

10.00 0.0151

begin

1.13

1.86

1.02

1.62

D157 D158 173+09

173+07

4.10 5.20 6.6 8.4 18 75.0 0.0095 670.32

669.61

5.50 9.53 671.82

671.18

695.40

680.99

23.58 23.58 MH 3

0.015

15.69 0.00850.00

1.86

0.00

1.62

D158 D44 173+07

174+46

4.07 5.20 6.6 8.4 18 149.0 0.0099 669.61

668.14

5.58 9.73 671.18

669.91

680.99

673.99

9.81 9.88 MH 3

0.015

15.91 0.00850.00

1.86

0.00

1.62

D44 DET9 174+46

174+63

4.01 5.20 7.4 9.5 18 37.0 0.0038 668.14

668.00

4.17 6.02 669.91

669.50

673.99

669.28

4.08 4.35 CB 3A

0.015

16.36 0.0110

Warningfinal

0.24

2.10

0.22

1.84

1CDSS 1.0.0.3. 2011-11-16 STORM SEWER - 9TH Outfall - Temp Connection.xml

krmonroe
Text Box
*    D44 to pond is slightly surcharged for this temporary condition and has a 0.27 ft pressure head.

krmonroe
Text Box
*



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :E. 9TH STREET to detention basin - CCG1

49633 11/16/2011 E. 9TH ST to detention basin

BH

Rainfall Area:

Minimum Pipe Size :

A

15.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 50

Project : CUY-90-14.90

Tailwater Elevation (ft.): 669.50

Σ
∆JUNCTION

From To

STATION

Σ
RAINFALL

(10 yrs.) (50 yrs.)

DISCHARGE

(10 yrs.)(50 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA∆

D162 D157 174+92

173+09

4.20 5.35 2.5 3.2 15 182.0 0.0098 688.76

686.97

4.42 5.97 689.44

687.96

692.03

695.40

2.59 2.02 CB 5

0.015

15.00 0.0033

begin

0.73

0.73

0.60

0.60

D157 D158 173+09

173+07

4.10 5.30 2.5 3.2 18 75.0 0.0095 670.32

669.61

4.29 9.53 670.94

670.70

695.40

680.99

24.46 23.58 MH 3

0.015

15.69 0.00120.00

0.73

0.00

0.60

D158 D44 173+07

174+46

4.06 5.16 2.4 3.1 18 149.0 0.0099 669.61

668.14

4.34 9.73 670.22

669.58

680.99

673.99

10.77 9.88 MH 3

0.015

15.98 0.00120.00

0.73

0.00

0.60

D44 DET9 174+46

174+63

3.99 5.16 3.3 4.2 18 37.0 0.0038 668.14

668.00

3.29 6.02 669.58

669.50

673.99

669.28

4.41 4.35 CB 3A

0.015

16.55 0.0022

final

0.24

0.97

0.22

0.82

1CDSS 1.0.0.3. 2015-02-09 STORM SEWER - 9TH Outfall - CCG1.xml



ALorincz
Line

ALorincz
Line

ALorincz
Text Box
D-162 Sump Calculation Q10= 2.5cfs2*Q10= 5 cfs Head = 0.2 ft Available freeboard= =694-692.03 1.97>0.20 ft 

ALorincz
Text Box
 2.5 cfs



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :2011-08-02 BL8 - D32 Inlet Spread.xml

49633 08/02/2011 Cleveland, Ohio

BAHess

Rainfall Area: Total Allow. Spread (ft.) :A 9.50Storm Frequency (yr.) : 10

Project : CUY-90-14.90

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL
LOCAL

DEPRESS.

(ft.)

178+94 Begin

175+02 CB-3 290.00 0.90 0.48 1.00 1.77 10.00 0.0169 0.0300 0.0300 9.50 5.10 1.54 2.18 0.199 6.630.640.0417

1CDSS 1.0.0.3. 2011-08-02 BL8 - D32 Inlet Spread.xml



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :Ramp A4_2

49633 09/29/2011 Ramp A4_2

AHR

Rainfall Area :

Seed:

A

0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : CIB

Type B: 6.00

(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:

RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME

COEFF.

GRADEBACK

SLOPEWIDTH

AREA DEPTH

FLOW

SIDE

BEGIN END

LENGTH AREA

SUM

CA RAIN

TYPE

STORM

FREQ.

MANN.

COEFF. FLOW

WIDTH

FLOW

DESIGN

FLOWSLOPE INT.

VEL.

FLOW

SHEAR

(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)

(ft.) (ft.)

(acres)

(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS

(Sum)

602+12 10.000.0076.00 2.60 0.0670 0.50 0.50 0.90 0.45 3.58 5 0.030 15.37 3.37 1.61 0.28 3.471.15601+49 SeedL

3.57 5 0.040 15.46 2.72 1.61 0.31 3.861.28Jute Mat

3.57 5 0.040 15.46 2.72 1.61 0.31 3.861.28Temp. Mat

3.57 5 0.040 15.46 2.72 1.61 0.31 3.861.28Perm, Type 1

4.14 10 0.040 15.45 2.82 1.86 0.32 4.081.35Perm, Type 1

1CDSS 1.0.0.3. 2011-09-29_CDSS Ditch LT Ramp A4_2.xml



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :Ramp A4_1

49633 09/29/2011 Ramp A4_1

AHR

Rainfall Area :

Seed:

A

0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : CIB

Type B: 6.00

(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:

RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME

COEFF.

GRADEBACK

SLOPEWIDTH

AREA DEPTH

FLOW

SIDE

BEGIN END

LENGTH AREA

SUM

CA RAIN

TYPE

STORM

FREQ.

MANN.

COEFF. FLOW

WIDTH

FLOW

DESIGN

FLOWSLOPE INT.

VEL.

FLOW

SHEAR

(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)

(ft.) (ft.)

(acres)

(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS

(Sum)

600+93 10.000.0073.00 5.00 0.0130 0.24 0.24 0.78 0.19 3.52 5 0.030 15.86 1.41 0.66 0.25 3.750.20601+49 SeedL

4.05 10 0.040 16.03 1.18 0.76 0.29 4.390.24Seed

1CDSS 1.0.0.3. 2011-09-29_ CDSS Ditch LT Ramp A4_1.xml







STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :2011-08-02 BL8 - D32 Pipe

49633 10/13/2011 Bridge 8 inlet

PNS

Rainfall Area:

Minimum Pipe Size :

A

15.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25

Project : Cleveland Innerbelt

Tailwater Elevation (ft.): 677.25

Σ
∆JUNCTION

From To

STATION

Σ
RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA∆

D32 HW 175+02

175+27

5.10 6.20 2.2 2.7 15 10.0 0.0100 676.10

676.00

4.28 6.02 677.27

677.25

690.65

677.25

13.38 13.30 CB 3

0.015

10.00 0.0023

begin

0.48

0.48

0.43

0.43

1CDSS 1.0.0.3. 2015-02-09 BL8 - D32 Pipe Calc.xml

krmonroe
Text Box
NOTE:This is a broken back pipe consisting of three sections:- first section is 5' @ 1.00%;- middle section is 26' @ 35.97% and- the final section is 10' @ 1.00%.



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :E 9TH STREET detention basin to BL-7 SCUPPERS, A4 LT SHDR DRAINING

49633 10/13/2011 OUTLET TO 9TH COMBINED SEWER NEAR STA. 39+00 LT 

AHR

Rainfall Area:

Minimum Pipe Size :

A

12.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25

Project : CUY-90-14.90

Tailwater Elevation (ft.): 663.92

Σ
∆JUNCTION

From To

STATION

Σ
RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA∆

D120 D119 601+07

601+09

1.45 1.75 1.8 2.2 12 16.0 0.0063 664.64

664.54

3.40 2.63 665.43

665.35

669.25

670.15

3.82 3.61 CB 2-2A

0.015

75.00 0.0049

begin

1.76

1.76

1.23

1.23

D119 D165 601+09

38+90

1.45 1.74 1.8 2.1 12 96.0 0.0059 664.54

663.97

3.33 2.56 665.28

664.78

670.15

672.40

4.87 4.61 MH 3

0.015

75.08 0.00480.00

1.76

0.00

1.23

D166 D163 37+75

35+73

5.10 6.19 1.0 1.3 12 16.1 0.0150 665.47

665.23

4.12 4.06 666.00

665.97

668.50

671.28

2.50 2.03 CB 2-2B

0.015

10.00 0.0017

begin

0.24

2.00

0.21

1.44

D163 D165 37+73

38+95

5.08 6.02 1.0 1.2 12 132.3 0.0088 665.18

664.02

3.38 3.11 665.64

664.75

671.28

672.07

5.64 5.10 MH 3

0.015

10.07 0.00160.00

2.00

0.00

1.44

D164 D165 601+52

38+95

4.06 4.91 2.5 3.0 12 55.0 0.0031 665.29

665.12

3.15 1.85 666.51

665.99

670.50

672.07

3.99 4.21 CB 2-2B

0.015

16.00 0.0094

Warningbegin

0.74

2.74

0.61

2.05

D165 B68 38+95

38+91

1.44 1.74 2.9 3.6 12 5.0 0.0740 663.37

663.00

9.75 9.04 663.99

663.92

672.07

676.80

8.08 7.70 MH 3

0.015

75.56 0.0134

final

0.00

2.74

0.00

2.05

1CDSS 1.0.0.3. 2015-02-09 STORM SEWER -9TH (39+00) LT - D166.xml

krmonroe
Text Box
* - WQB Structure used** - TC manipulated to get PondPack flow results

krmonroe
Text Box
***



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :E. 9TH STREET at Carnegie/Ramp A4_40+81 LT

49633 05/18/2011 E. 9TH ST at Carnegie/Ramp A4_40+81 LT

BSB

Rainfall Area:

Minimum Pipe Size :

A

15.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25

Project : CUY-90-14.90

Tailwater Elevation (ft.): 668.19

Σ
∆JUNCTION

From To

STATION

Σ
RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA∆

D12 EXCS 40+81

40+83

5.10 6.19 0.6 0.7 15 2.6 0.0000 666.94

666.94

0.49 0.04 668.19

668.19

670.32

670.34

2.13 2.13 CB 3A

0.015

10.00 0.0002

Warningbegin

0.13

0.13

0.12

0.12

1CDSS 1.0.0.3. 2015-02-09 E 9TH CB TO CS_40+81_LT.xml



9th Street Outfall Analysis
Project Summary

9th Street Outfall 
Cleveland 
Innerbelt

Title

Brett HessEngineer

HNTBCompany

10/25/2011Date

Notes

Page 1 of 3427 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

10/25/2011

Bentley PondPack V8i
[08.11.01.51]

Bentley Systems, Inc.  Haestad Methods Solution 
Center

9th Street Outfall Cleveland Innerbelt-Temp 
Connection.ppc

pshedivy
Text Box
Temporary Condition during MOT phase
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9th Street Outfall Analysis
Subsection:  Master Network Summary

Catchments Summary
Peak Flow

(ft³/s)
Time to Peak

(hours)
Hydrograph 

Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

27.3911.9001.5095.005 yearExisting Orange - 14th 
33.8311.9001.87010.0010 yearExisting Orange - 14th 
43.1511.9002.40125.0025 yearExisting Orange - 14th 
50.8611.9002.84750.0050 yearExisting Orange - 14th 
1.5611.9500.0865.005 yearExisting 9th
2.0011.9000.11110.0010 yearExisting 9th
2.6811.9000.14825.0025 yearExisting 9th
3.2511.9000.17950.0050 yearExisting 9th
8.7411.9500.5025.005 yearProposed 9th

10.5311.9500.61110.0010 yearProposed 9th
13.0911.9500.77125.0025 yearProposed 9th
15.1911.9500.90450.0050 yearProposed 9th

21.9611.9001.2085.005 yearProposed Orange - 
14th

27.4011.9001.51010.0010 yearProposed Orange - 
14th

35.3111.9001.95425.0025 yearProposed Orange - 
14th

41.8711.9002.32950.0050 yearProposed Orange - 
14th

Node Summary
Peak Flow

(ft³/s)
Time to Peak

(hours)
Hydrograph 

Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

27.3911.9001.5095.005 yearJ-01
33.8311.9001.87010.0010 yearJ-01
43.1511.9002.40125.0025 yearJ-01
50.8611.9002.84750.0050 yearJ-01
31.9212.0503.4815.005 yearComposite Outfall
32.4912.0504.31210.0010 yearComposite Outfall
33.3712.0005.48725.0025 yearComposite Outfall
34.5412.1006.47350.0050 yearComposite Outfall
16.2012.0001.6975.005 yearEX_OUT
16.6712.0002.09110.0010 yearEX_OUT
17.4411.9502.64925.0025 yearEX_OUT
17.9711.9503.14650.0050 yearEX_OUT
14.7611.9001.6155.005 yearJ-02
14.7611.8501.98510.0010 yearJ-02
14.7611.8002.50725.0025 yearJ-02
14.7611.8002.97350.0050 yearJ-02
14.8011.9501.6135.005 yearJ-03
14.8711.9001.98310.0010 yearJ-03

Page 2 of 3427 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

10/25/2011

Bentley PondPack V8i
[08.11.01.51]

Bentley Systems, Inc.  Haestad Methods Solution 
Center

9th Street Outfall Cleveland Innerbelt-Temp 
Connection.ppc



9th Street Outfall Analysis
Subsection:  Master Network Summary

Node Summary
Peak Flow

(ft³/s)
Time to Peak

(hours)
Hydrograph 

Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

14.8911.8502.50425.0025 yearJ-03
14.8711.8002.97150.0050 yearJ-03
14.7812.0001.6125.005 yearJ-04
14.8111.9501.98210.0010 yearJ-04
14.8211.9002.50425.0025 yearJ-04
14.8111.8502.97050.0050 yearJ-04
1.5611.9500.0865.005 yearJ-06
2.0011.9000.11110.0010 yearJ-06
2.6811.9000.14825.0025 yearJ-06
3.2511.9000.17950.0050 yearJ-06

21.9611.9001.2085.005 yearJ-11
27.4011.9001.51010.0010 yearJ-11
35.3111.9001.95425.0025 yearJ-11
41.8711.9002.32950.0050 yearJ-11
14.7611.9501.2875.005 yearJ-12
14.7611.9001.61610.0010 yearJ-12
14.7611.8502.07525.0025 yearJ-12
14.7611.8002.43250.0050 yearJ-12
14.9811.9501.2865.005 yearJ-13
14.8011.9501.61410.0010 yearJ-13
14.8311.9002.07325.0025 yearJ-13
14.9211.8502.42950.0050 yearJ-13
14.8512.0001.2855.005 yearJ-14
14.7812.0001.61310.0010 yearJ-14
14.7911.9502.07225.0025 yearJ-14
14.8311.9002.42950.0050 yearJ-14
16.0512.2001.7855.005 yearPR_OUT
16.1412.3502.22310.0010 yearPR_OUT
17.0512.2002.84025.0025 yearPR_OUT
18.8512.1503.32950.0050 yearPR_OUT
1.2912.2500.5015.005 yearJ-16
1.3812.3000.61110.0010 yearJ-16
2.2912.2000.77025.0025 yearJ-16
4.1112.1000.90450.0050 yearJ-16

Pond Summary
Maximum 

Pond Storage
(ac-ft)

Maximum 
Water 

Surface 
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

(N/A)(N/A)8.7411.9500.5025.005 yearPO-2 (IN)
0.177668.811.2912.2500.5015.005 yearPO-2 (OUT)

Page 3 of 3427 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

10/25/2011

Bentley PondPack V8i
[08.11.01.51]

Bentley Systems, Inc.  Haestad Methods Solution 
Center

9th Street Outfall Cleveland Innerbelt-Temp 
Connection.ppc



9th Street Outfall Analysis
Subsection:  Master Network Summary

Pond Summary
Maximum 

Pond Storage
(ac-ft)

Maximum 
Water 

Surface 
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

(N/A)(N/A)10.5311.9500.61110.0010 yearPO-2 (IN)
0.227669.041.3812.3000.61110.0010 yearPO-2 (OUT)
(N/A)(N/A)13.0911.9500.77125.0025 yearPO-2 (IN)
0.289669.332.2912.2000.77025.0025 yearPO-2 (OUT)
(N/A)(N/A)15.1911.9500.90450.0050 yearPO-2 (IN)
0.328669.514.1112.1000.90450.0050 yearPO-2 (OUT)

Page 4 of 3427 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

10/25/2011

Bentley PondPack V8i
[08.11.01.51]

Bentley Systems, Inc.  Haestad Methods Solution 
Center

9th Street Outfall Cleveland Innerbelt-Temp 
Connection.ppc



9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  ODOT TR-55
Return Event:  5.00 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  Type II 24 hour                                                                                                                          

Type II 24 hour                                                                                                      Label

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years5.00Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.010.010.010.000.000.000
0.030.020.020.020.010.500
0.040.040.040.030.031.000
0.060.060.050.050.051.500
0.080.070.070.070.062.000
0.100.090.090.090.082.500
0.120.110.110.100.103.000
0.140.130.130.120.123.500
0.160.150.150.140.144.000
0.180.170.170.170.164.500
0.200.200.190.190.185.000
0.230.220.220.210.215.500
0.260.250.240.240.236.000
0.280.280.270.270.266.500
0.310.310.300.290.297.000
0.340.340.330.330.327.500
0.380.370.360.360.358.000
0.420.410.400.390.398.500
0.470.460.450.440.439.000
0.520.510.500.490.489.500
0.580.570.550.540.5310.000
0.670.650.630.610.6010.500
0.790.760.730.710.6911.000
1.661.261.030.900.8311.500
2.122.082.041.991.9412.000
2.242.222.192.172.1512.500
2.322.302.292.272.2513.000
2.382.372.362.352.3313.500
2.442.432.422.412.3914.000
2.482.472.472.462.4514.500
2.532.522.512.502.4915.000
2.562.562.552.542.5315.500
2.602.592.582.582.5716.000
2.632.622.612.612.6016.500

Page 5 of 3427 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

10/25/2011

Bentley PondPack V8i
[08.11.01.51]

Bentley Systems, Inc.  Haestad Methods Solution 
Center

9th Street Outfall Cleveland Innerbelt-Temp 
Connection.ppc



9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  ODOT TR-55
Return Event:  5.00 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

2.662.652.642.642.6317.000
2.682.682.672.672.6617.500
2.712.702.702.692.6918.000
2.732.732.722.722.7118.500
2.762.752.752.742.7419.000
2.782.772.772.762.7619.500
2.792.792.792.782.7820.000
2.812.812.812.802.8020.500
2.832.832.822.822.8221.000
2.852.852.842.842.8421.500
2.872.862.862.862.8522.000
2.882.882.882.872.8722.500
2.902.902.892.892.8923.000
2.922.912.912.912.9023.500

(N/A)(N/A)(N/A)(N/A)2.9224.000

Page 6 of 3427 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

10/25/2011

Bentley PondPack V8i
[08.11.01.51]

Bentley Systems, Inc.  Haestad Methods Solution 
Center

9th Street Outfall Cleveland Innerbelt-Temp 
Connection.ppc



9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  ODOT TR-55
Return Event:  10.00 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  Type II 24 hour                                                                                                                          

Type II 24 hour                                                                                                      Label

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years10.00Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.010.010.010.000.000.000
0.030.030.020.020.020.500
0.050.050.040.040.041.000
0.070.070.060.060.051.500
0.090.090.080.080.072.000
0.110.110.100.100.102.500
0.140.130.130.120.123.000
0.160.150.150.140.143.500
0.180.180.170.170.164.000
0.210.200.200.190.194.500
0.240.230.230.220.215.000
0.270.260.250.250.245.500
0.300.290.280.280.276.000
0.330.320.320.310.306.500
0.360.360.350.340.347.000
0.400.390.390.380.377.500
0.440.430.420.420.418.000
0.490.480.470.460.458.500
0.540.530.520.510.509.000
0.600.590.580.570.559.500
0.680.660.640.630.6210.000
0.780.750.730.710.6910.500
0.920.890.850.830.8011.000
1.931.461.201.040.9611.500
2.472.422.382.322.2512.000
2.602.582.552.532.5012.500
2.702.682.662.652.6213.000
2.782.762.752.732.7213.500
2.842.822.812.802.7914.000
2.892.882.872.862.8514.500
2.942.932.922.912.9015.000
2.982.982.972.962.9515.500
3.023.023.013.002.9916.000
3.063.053.043.043.0316.500

Page 7 of 3427 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

10/25/2011

Bentley PondPack V8i
[08.11.01.51]

Bentley Systems, Inc.  Haestad Methods Solution 
Center

9th Street Outfall Cleveland Innerbelt-Temp 
Connection.ppc



9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  ODOT TR-55
Return Event:  10.00 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

3.093.093.083.073.0717.000
3.133.123.113.113.1017.500
3.163.153.143.143.1318.000
3.183.183.173.173.1618.500
3.213.203.203.193.1919.000
3.233.233.223.223.2119.500
3.253.253.253.243.2420.000
3.283.273.273.263.2620.500
3.303.293.293.283.2821.000
3.323.313.313.313.3021.500
3.343.333.333.333.3222.000
3.363.353.353.353.3422.500
3.383.373.373.373.3623.000
3.403.393.393.383.3823.500

(N/A)(N/A)(N/A)(N/A)3.4024.000
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  ODOT TR-55
Return Event:  25.00 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  Type II 24 hour                                                                                                                          

Type II 24 hour                                                                                                      Label

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years25.00Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.020.010.010.000.000.000
0.040.030.030.030.020.500
0.060.060.050.050.041.000
0.090.080.080.070.071.500
0.110.100.100.090.092.000
0.140.130.130.120.122.500
0.160.160.150.150.143.000
0.190.180.180.170.173.500
0.220.210.210.200.204.000
0.250.240.240.230.234.500
0.280.280.270.260.265.000
0.320.310.310.300.295.500
0.360.350.340.330.336.000
0.400.390.380.370.376.500
0.440.430.420.410.407.000
0.480.470.460.460.457.500
0.530.520.510.500.498.000
0.590.580.560.550.548.500
0.650.640.630.610.609.000
0.720.710.690.680.679.500
0.810.790.770.760.7410.000
0.930.910.880.860.8310.500
1.111.071.030.990.9611.000
2.321.761.451.251.1611.500
2.972.922.862.792.7112.000
3.133.103.073.043.0112.500
3.253.233.213.183.1613.000
3.343.323.303.293.2713.500
3.413.403.383.373.3514.000
3.483.473.453.443.4314.500
3.543.533.513.503.4915.000
3.593.583.573.563.5515.500
3.643.633.623.613.6016.000
3.683.673.663.653.6416.500
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  ODOT TR-55
Return Event:  25.00 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

3.723.713.703.703.6917.000
3.763.753.743.743.7317.500
3.803.793.783.773.7718.000
3.833.823.823.813.8018.500
3.863.853.853.843.8419.000
3.893.883.883.873.8719.500
3.913.913.903.903.8920.000
3.943.943.933.933.9220.500
3.973.963.963.953.9521.000
3.993.993.983.983.9721.500
4.024.014.014.004.0022.000
4.044.034.034.034.0222.500
4.064.064.054.054.0423.000
4.094.084.084.074.0723.500

(N/A)(N/A)(N/A)(N/A)4.0924.000
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  ODOT TR-55
Return Event:  50.00 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  Type II 24 hour                                                                                                                          

Type II 24 hour                                                                                                      Label

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years50.00Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.020.010.010.000.000.000
0.040.040.030.030.020.500
0.070.060.060.050.051.000
0.100.090.090.080.081.500
0.130.120.110.110.102.000
0.150.150.140.140.132.500
0.190.180.170.170.163.000
0.220.210.200.200.193.500
0.250.240.240.230.224.000
0.290.280.270.260.264.500
0.320.320.310.300.295.000
0.360.360.350.340.335.500
0.410.400.390.380.376.000
0.450.440.430.420.426.500
0.500.490.480.470.467.000
0.550.540.530.520.517.500
0.600.590.580.570.568.000
0.670.660.640.630.628.500
0.740.730.710.700.699.000
0.830.810.790.770.769.500
0.930.900.880.860.8410.000
1.061.031.000.980.9510.500
1.271.221.171.131.1011.000
2.652.011.651.431.3211.500
3.383.323.263.183.0912.000
3.573.543.503.463.4312.500
3.703.683.653.633.6013.000
3.803.783.773.743.7213.500
3.893.873.863.843.8214.000
3.963.953.933.923.9014.500
4.034.024.003.993.9815.000
4.094.084.074.064.0415.500
4.144.134.124.114.1016.000
4.194.184.174.164.1516.500
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  ODOT TR-55
Return Event:  50.00 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

4.244.234.224.214.2017.000
4.284.274.274.264.2517.500
4.324.324.314.304.2918.000
4.364.364.354.344.3318.500
4.404.394.384.384.3719.000
4.434.424.424.414.4019.500
4.464.454.454.444.4420.000
4.494.484.484.474.4720.500
4.524.514.514.504.5021.000
4.554.544.544.534.5221.500
4.584.574.564.564.5522.000
4.604.604.594.594.5822.500
4.634.624.624.614.6123.000
4.654.654.644.644.6323.500

(N/A)(N/A)(N/A)(N/A)4.6624.000
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Existing 9th
Return Event:  5.00 yearsSubsection:  Runoff CN-Area

Runoff Curve Number Data
Adjusted CNUC

(%)
C

(%)
Area

(acres)
CNSoil/Surface Description

98.0000.0100.00.280098.000
Impervious Areas - Paved parking lots, 
roofs, driveways, Streets and roads - Soil 
C

74.0000.00.00.390074.000Open space (Lawns,parks etc.) - Good 
condition; grass cover > 75% - Soil C

79.0000.00.00.080079.000
Open space (Lawns,parks etc.) - Fair 
condition; grass cover 50% to 75% - Soil 
C

83.493(N/A)(N/A)0.7500(N/A)COMPOSITE AREA & WEIGHTED CN --->
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Proposed 9th
Return Event:  5.00 yearsSubsection:  Runoff CN-Area

Runoff Curve Number Data
Adjusted CNUC

(%)
C

(%)
Area

(acres)
CNSoil/Surface Description

98.0000.0100.00.990098.000
Impervious Areas - Paved parking lots, 
roofs, driveways, Streets and roads - Soil 
C

74.0000.00.00.500074.000Open space (Lawns,parks etc.) - Good 
condition; grass cover > 75% - Soil B

79.0000.00.00.270079.000CN Description
98.0000.0100.01.130098.000Temp Connection
92.073(N/A)(N/A)2.8900(N/A)COMPOSITE AREA & WEIGHTED CN --->
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Existing 9th
Return Event:  5.00 yearsSubsection:  Unit Hydrograph Summary

Type II 24 hourStorm Event

years5.00Return Event

hours24.000Duration

in2.92Depth

hours0.083Time of Concentration 
(Composite)

acres0.7500Area (User Defined)

hours0.011Computational Time 
Increment

hours11.922Time to Peak (Computed)

ft³/s1.63Flow (Peak, Computed)

hours0.050Output Increment

hours11.950Time to Flow (Peak 
Interpolated Output)

ft³/s1.56Flow (Peak Interpolated 
Output)

Drainage Area

83.000SCS CN (Composite)

acres0.7500Area (User Defined)

in2.05Maximum Retention 
(Pervious)

in0.41Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in1.38Cumulative Runoff Depth 
(Pervious)

ac-ft0.086Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.086Volume

SCS Unit Hydrograph Parameters

hours0.083Time of Concentration 
(Composite)

hours0.011Computational Time 
Increment

483.432Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Existing 9th
Return Event:  5.00 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s10.20Unit peak, qp

hours0.056Unit peak time, Tp

hours0.222Unit receding limb, Tr

hours0.278Total unit time, Tb
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Existing Orange - 14th
Return Event:  5.00 yearsSubsection:  Unit Hydrograph Summary

Type II 24 hourStorm Event

years5.00Return Event

hours24.000Duration

in2.92Depth

hours0.083Time of Concentration 
(Composite)

acres9.9300Area (User Defined)

hours0.011Computational Time 
Increment

hours11.922Time to Peak (Computed)

ft³/s28.40Flow (Peak, Computed)

hours0.050Output Increment

hours11.900Time to Flow (Peak 
Interpolated Output)

ft³/s27.39Flow (Peak Interpolated 
Output)

Drainage Area

88.969SCS CN (Composite)

acres9.9300Area (User Defined)

in1.24Maximum Retention 
(Pervious)

in0.25Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in1.83Cumulative Runoff Depth 
(Pervious)

ac-ft1.510Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft1.509Volume

SCS Unit Hydrograph Parameters

hours0.083Time of Concentration 
(Composite)

hours0.011Computational Time 
Increment

483.432Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Existing Orange - 14th
Return Event:  5.00 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s135.01Unit peak, qp

hours0.056Unit peak time, Tp

hours0.222Unit receding limb, Tr

hours0.278Total unit time, Tb
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Proposed 9th
Return Event:  5.00 yearsSubsection:  Unit Hydrograph Summary

Type II 24 hourStorm Event

years5.00Return Event

hours24.000Duration

in2.92Depth

hours0.098Time of Concentration 
(Composite)

acres2.8900Area (User Defined)

hours0.013Computational Time 
Increment

hours11.930Time to Peak (Computed)

ft³/s9.01Flow (Peak, Computed)

hours0.050Output Increment

hours11.950Time to Flow (Peak 
Interpolated Output)

ft³/s8.74Flow (Peak Interpolated 
Output)

Drainage Area

92.000SCS CN (Composite)

acres2.8900Area (User Defined)

in0.87Maximum Retention 
(Pervious)

in0.17Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in2.09Cumulative Runoff Depth 
(Pervious)

ac-ft0.502Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.502Volume

SCS Unit Hydrograph Parameters

hours0.098Time of Concentration 
(Composite)

hours0.013Computational Time 
Increment

483.432Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Proposed 9th
Return Event:  5.00 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s33.41Unit peak, qp

hours0.065Unit peak time, Tp

hours0.261Unit receding limb, Tr

hours0.327Total unit time, Tb
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Proposed Orange - 14th
Return Event:  5.00 yearsSubsection:  Unit Hydrograph Summary

Type II 24 hourStorm Event

years5.00Return Event

hours24.000Duration

in2.92Depth

hours0.083Time of Concentration 
(Composite)

acres8.4600Area (User Defined)

hours0.011Computational Time 
Increment

hours11.922Time to Peak (Computed)

ft³/s22.85Flow (Peak, Computed)

hours0.050Output Increment

hours11.900Time to Flow (Peak 
Interpolated Output)

ft³/s21.96Flow (Peak Interpolated 
Output)

Drainage Area

87.602SCS CN (Composite)

acres8.4600Area (User Defined)

in1.42Maximum Retention 
(Pervious)

in0.28Maximum Retention 
(Pervious, 20 percent)

Cumulative Runoff

in1.72Cumulative Runoff Depth 
(Pervious)

ac-ft1.210Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft1.208Volume

SCS Unit Hydrograph Parameters

hours0.083Time of Concentration 
(Composite)

hours0.011Computational Time 
Increment

483.432Unit Hydrograph Shape 
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Proposed Orange - 14th
Return Event:  5.00 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s115.03Unit peak, qp

hours0.056Unit peak time, Tp

hours0.222Unit receding limb, Tr

hours0.278Total unit time, Tb
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  PO-2
Return Event:  5.00 yearsSubsection:  Elevation-Area Volume Curve

Volume (Total)
(ac-ft)

Volume
(ac-ft)

A1+A2+sqr
(A1*A2)
(acres)

Area
(acres)

Planimeter
(ft²)

Elevation
(ft)

0.0000.0000.00000.00060.000667.00
0.0050.0050.01930.01560.000667.75
0.0250.0200.24350.17560.000668.00
0.2170.1920.57630.20910.000669.00
0.3840.1670.66780.23640.000669.75
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  PO-2
Return Event:  5.00 yearsSubsection:  Volume Equations

Pond Volume Equations
* Incremental volume computed by the Conic Method for Reservoir Volumes.

Volume = (1/3) * (EL2 - El1) * (Area1 + Area2 + sqr(Area1 * Area2))

Lower and upper elevations of the incrementwhere: EL1, EL2
Areas computed for EL1, EL2, respectivelyArea1, Area2
Incremental volume between EL1 and EL2Volume
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  PO-2
Return Event:  5.00 yearsSubsection:  Elevation-Volume-Flow Table (Pond)

Infiltration

No InfiltrationInfiltration Method 
(Computed)

Initial Conditions

ft667.00Elevation (Water Surface, 
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

hours0.050Time Increment

2S/t + O
(ft³/s)

Flow (Total)
(ft³/s)

Infiltration
(ft³/s)

Area
(acres)

Storage
(ac-ft)

Outflow
(ft³/s)

Elevation
(ft)

0.000.000.000.00060.0000.00667.00
1.580.680.000.00840.0020.68667.50

13.120.960.000.17560.0250.96668.00
57.801.180.000.19200.1171.18668.50

106.491.360.000.20910.2171.36669.00
132.421.440.000.21800.2711.44669.25
161.863.960.000.22710.3263.96669.50
194.438.490.000.23640.3848.49669.75
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  PO-2 (IN)
Return Event:  5.00 yearsSubsection:  Level Pool Pond Routing Summary

Infiltration

No InfiltrationInfiltration Method 
(Computed)

Initial Conditions

ft667.00Elevation (Water Surface, 
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

hours0.050Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s8.74Flow (Peak In) hours11.950Time to Peak (Flow, In)
ft³/s1.29Flow (Peak Outlet) hours12.250Time to Peak (Flow, Outlet)

ft668.81Elevation (Water Surface, 
Peak)

ac-ft0.177Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft0.502Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft0.501Volume (Total Outlet 
Outflow)

ac-ft0.000Volume (Retained)

ac-ft0.000Volume (Unrouted)

%0.0Error (Mass Balance)
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  PO-2 (IN)
Return Event:  10.00 yearsSubsection:  Level Pool Pond Routing Summary

Infiltration

No InfiltrationInfiltration Method 
(Computed)

Initial Conditions

ft667.00Elevation (Water Surface, 
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

hours0.050Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s10.53Flow (Peak In) hours11.950Time to Peak (Flow, In)
ft³/s1.38Flow (Peak Outlet) hours12.300Time to Peak (Flow, Outlet)

ft669.04Elevation (Water Surface, 
Peak)

ac-ft0.227Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft0.611Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft0.611Volume (Total Outlet 
Outflow)

ac-ft0.000Volume (Retained)

ac-ft0.000Volume (Unrouted)

%0.0Error (Mass Balance)
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  PO-2 (IN)
Return Event:  25.00 yearsSubsection:  Level Pool Pond Routing Summary

Infiltration

No InfiltrationInfiltration Method 
(Computed)

Initial Conditions

ft667.00Elevation (Water Surface, 
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

hours0.050Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s13.09Flow (Peak In) hours11.950Time to Peak (Flow, In)
ft³/s2.29Flow (Peak Outlet) hours12.200Time to Peak (Flow, Outlet)

ft669.33Elevation (Water Surface, 
Peak)

ac-ft0.289Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft0.771Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft0.770Volume (Total Outlet 
Outflow)

ac-ft0.000Volume (Retained)

ac-ft0.000Volume (Unrouted)

%0.0Error (Mass Balance)
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  PO-2 (IN)
Return Event:  50.00 yearsSubsection:  Level Pool Pond Routing Summary

Infiltration

No InfiltrationInfiltration Method 
(Computed)

Initial Conditions

ft667.00Elevation (Water Surface, 
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

hours0.050Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s15.19Flow (Peak In) hours11.950Time to Peak (Flow, In)
ft³/s4.11Flow (Peak Outlet) hours12.100Time to Peak (Flow, Outlet)

ft669.51Elevation (Water Surface, 
Peak)

ac-ft0.328Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft0.904Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft0.904Volume (Total Outlet 
Outflow)

ac-ft0.000Volume (Retained)

ac-ft0.000Volume (Unrouted)

%0.0Error (Mass Balance)
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  PO-2 (IN)
Return Event:  5.00 yearsSubsection:  Pond Inflow Summary

Summary for Hydrograph Addition at 'PO-2'

Upstream NodeUpstream Link
Proposed 9th<Catchment to Outflow Node>

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

8.7411.9500.502Proposed 9thFlow (From)
8.7411.9500.502PO-2Flow (In)

Page 30 of 3427 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

10/25/2011

Bentley PondPack V8i
[08.11.01.51]

Bentley Systems, Inc.  Haestad Methods Solution 
Center

9th Street Outfall Cleveland Innerbelt-Temp 
Connection.ppc



9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  PO-2 (IN)
Return Event:  10.00 yearsSubsection:  Pond Inflow Summary

Summary for Hydrograph Addition at 'PO-2'

Upstream NodeUpstream Link
Proposed 9th<Catchment to Outflow Node>

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

10.5311.9500.611Proposed 9thFlow (From)
10.5311.9500.611PO-2Flow (In)
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  PO-2 (IN)
Return Event:  25.00 yearsSubsection:  Pond Inflow Summary

Summary for Hydrograph Addition at 'PO-2'

Upstream NodeUpstream Link
Proposed 9th<Catchment to Outflow Node>

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

13.0911.9500.771Proposed 9thFlow (From)
13.0911.9500.771PO-2Flow (In)
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  PO-2 (IN)
Return Event:  50.00 yearsSubsection:  Pond Inflow Summary

Summary for Hydrograph Addition at 'PO-2'

Upstream NodeUpstream Link
Proposed 9th<Catchment to Outflow Node>

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

15.1911.9500.904Proposed 9thFlow (From)
15.1911.9500.904PO-2Flow (In)
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9th Street Outfall Analysis
Index

Proposed Orange - 14th (Unit Hydrograph Summary, 5.00 years)...21, 22
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9th Street Outfall Analysis

Project Summary

9th Street Outfall
Cleveland
Innerbelt

Title

Brett HessEngineer

HNTBCompany

10/25/2011Date

Notes
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9th Street Outfall Analysis

Subsection:  Master Network Summary

Catchments Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph
Volume
(ac-ft)

Return
Event

(years)

ScenarioLabel

27.3911.9001.5095.005 yearExisting Orange - 14th

33.8311.9001.87010.0010 yearExisting Orange - 14th

43.1511.9002.40125.0025 yearExisting Orange - 14th

50.8611.9002.84750.0050 yearExisting Orange - 14th

1.5611.9500.0865.005 yearExisting 9th

2.0011.9000.11110.0010 yearExisting 9th

2.6811.9000.14825.0025 yearExisting 9th

3.2511.9000.17950.0050 yearExisting 9th

4.5811.9500.2565.005 yearProposed 9th

5.6711.9500.31910.0010 yearProposed 9th

7.2311.9500.41225.0025 yearProposed 9th

8.5311.9500.49050.0050 yearProposed 9th

21.9611.9001.2085.005 year
Proposed Orange -
14th

27.4011.9001.51010.0010 year
Proposed Orange -
14th

35.3111.9001.95425.0025 year
Proposed Orange -
14th

41.8711.9002.32950.0050 year
Proposed Orange -
14th

Node Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph
Volume
(ac-ft)

Return
Event

(years)

ScenarioLabel

27.3911.9001.5095.005 yearJ-01

33.8311.9001.87010.0010 yearJ-01

43.1511.9002.40125.0025 yearJ-01

50.8611.9002.84750.0050 yearJ-01

31.7512.0503.2355.005 yearComposite Outfall

32.2912.0504.02010.0010 yearComposite Outfall

33.1712.0005.12925.0025 yearComposite Outfall

33.7812.0006.06050.0050 yearComposite Outfall

16.2012.0001.6975.005 yearEX_OUT

16.6712.0002.09110.0010 yearEX_OUT

17.4411.9502.64925.0025 yearEX_OUT

17.9711.9503.14650.0050 yearEX_OUT

14.7611.9001.6155.005 yearJ-02

14.7611.8501.98510.0010 yearJ-02

14.7611.8002.50725.0025 yearJ-02

14.7611.8002.97350.0050 yearJ-02

14.8011.9501.6135.005 yearJ-03

14.8711.9001.98310.0010 yearJ-03
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9th Street Outfall Analysis

Subsection:  Master Network Summary

Node Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph
Volume
(ac-ft)

Return
Event

(years)

ScenarioLabel

14.8911.8502.50425.0025 yearJ-03

14.8711.8002.97150.0050 yearJ-03

14.7812.0001.6125.005 yearJ-04

14.8111.9501.98210.0010 yearJ-04

14.8211.9002.50425.0025 yearJ-04

14.8111.8502.97050.0050 yearJ-04

1.5611.9500.0865.005 yearJ-06

2.0011.9000.11110.0010 yearJ-06

2.6811.9000.14825.0025 yearJ-06

3.2511.9000.17950.0050 yearJ-06

21.9611.9001.2085.005 yearJ-11

27.4011.9001.51010.0010 yearJ-11

35.3111.9001.95425.0025 yearJ-11

41.8711.9002.32950.0050 yearJ-11

14.7611.9501.2875.005 yearJ-12

14.7611.9001.61610.0010 yearJ-12

14.7611.8502.07525.0025 yearJ-12

14.7611.8002.43250.0050 yearJ-12

14.9811.9501.2865.005 yearJ-13

14.8011.9501.61410.0010 yearJ-13

14.8311.9002.07325.0025 yearJ-13

14.9211.8502.42950.0050 yearJ-13

14.8512.0001.2855.005 yearJ-14

14.7812.0001.61310.0010 yearJ-14

14.7911.9502.07225.0025 yearJ-14

14.8311.9002.42950.0050 yearJ-14

15.8512.0501.5405.005 yearPR_OUT

15.9012.2001.93010.0010 yearPR_OUT

15.9812.2502.48225.0025 yearPR_OUT

16.0412.2502.91650.0050 yearPR_OUT

1.0812.1500.2565.005 yearJ-16

1.1412.1500.31910.0010 yearJ-16

1.2212.2000.41225.0025 yearJ-16

1.2812.2500.49050.0050 yearJ-16

Pond Summary

Maximum
Pond Storage

(ac-ft)

Maximum
Water

Surface
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph
Volume
(ac-ft)

Return
Event

(years)

ScenarioLabel

(N/A)(N/A)4.5811.9500.2565.005 yearPO-2 (IN)

0.073668.271.0812.1500.2565.005 yearPO-2 (OUT)
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9th Street Outfall Analysis

Subsection:  Master Network Summary

Pond Summary

Maximum
Pond Storage

(ac-ft)

Maximum
Water

Surface
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph
Volume
(ac-ft)

Return
Event

(years)

ScenarioLabel

(N/A)(N/A)5.6711.9500.31910.0010 yearPO-2 (IN)

0.100668.411.1412.1500.31910.0010 yearPO-2 (OUT)

(N/A)(N/A)7.2311.9500.41225.0025 yearPO-2 (IN)

0.139668.611.2212.2000.41225.0025 yearPO-2 (OUT)

(N/A)(N/A)8.5311.9500.49050.0050 yearPO-2 (IN)

0.172668.781.2812.2500.49050.0050 yearPO-2 (OUT)
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  ODOT TR-55

Return Event:  5.00 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  Type II 24 hour

Type II 24 hourLabel

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years5.00Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.010.010.010.000.000.000

0.030.020.020.020.010.500

0.040.040.040.030.031.000

0.060.060.050.050.051.500

0.080.070.070.070.062.000

0.100.090.090.090.082.500

0.120.110.110.100.103.000

0.140.130.130.120.123.500

0.160.150.150.140.144.000

0.180.170.170.170.164.500

0.200.200.190.190.185.000

0.230.220.220.210.215.500

0.260.250.240.240.236.000

0.280.280.270.270.266.500

0.310.310.300.290.297.000

0.340.340.330.330.327.500

0.380.370.360.360.358.000

0.420.410.400.390.398.500

0.470.460.450.440.439.000

0.520.510.500.490.489.500

0.580.570.550.540.5310.000

0.670.650.630.610.6010.500

0.790.760.730.710.6911.000

1.661.261.030.900.8311.500

2.122.082.041.991.9412.000

2.242.222.192.172.1512.500

2.322.302.292.272.2513.000

2.382.372.362.352.3313.500

2.442.432.422.412.3914.000

2.482.472.472.462.4514.500

2.532.522.512.502.4915.000

2.562.562.552.542.5315.500

2.602.592.582.582.5716.000

2.632.622.612.612.6016.500
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  ODOT TR-55

Return Event:  5.00 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

2.662.652.642.642.6317.000

2.682.682.672.672.6617.500

2.712.702.702.692.6918.000

2.732.732.722.722.7118.500

2.762.752.752.742.7419.000

2.782.772.772.762.7619.500

2.792.792.792.782.7820.000

2.812.812.812.802.8020.500

2.832.832.822.822.8221.000

2.852.852.842.842.8421.500

2.872.862.862.862.8522.000

2.882.882.882.872.8722.500

2.902.902.892.892.8923.000

2.922.912.912.912.9023.500

(N/A)(N/A)(N/A)(N/A)2.9224.000
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  ODOT TR-55

Return Event:  10.00 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  Type II 24 hour

Type II 24 hourLabel

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years10.00Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.010.010.010.000.000.000

0.030.030.020.020.020.500

0.050.050.040.040.041.000

0.070.070.060.060.051.500

0.090.090.080.080.072.000

0.110.110.100.100.102.500

0.140.130.130.120.123.000

0.160.150.150.140.143.500

0.180.180.170.170.164.000

0.210.200.200.190.194.500

0.240.230.230.220.215.000

0.270.260.250.250.245.500

0.300.290.280.280.276.000

0.330.320.320.310.306.500

0.360.360.350.340.347.000

0.400.390.390.380.377.500

0.440.430.420.420.418.000

0.490.480.470.460.458.500

0.540.530.520.510.509.000

0.600.590.580.570.559.500

0.680.660.640.630.6210.000

0.780.750.730.710.6910.500

0.920.890.850.830.8011.000

1.931.461.201.040.9611.500

2.472.422.382.322.2512.000

2.602.582.552.532.5012.500

2.702.682.662.652.6213.000

2.782.762.752.732.7213.500

2.842.822.812.802.7914.000

2.892.882.872.862.8514.500

2.942.932.922.912.9015.000

2.982.982.972.962.9515.500

3.023.023.013.002.9916.000

3.063.053.043.043.0316.500
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  ODOT TR-55

Return Event:  10.00 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

3.093.093.083.073.0717.000

3.133.123.113.113.1017.500

3.163.153.143.143.1318.000

3.183.183.173.173.1618.500

3.213.203.203.193.1919.000

3.233.233.223.223.2119.500

3.253.253.253.243.2420.000

3.283.273.273.263.2620.500

3.303.293.293.283.2821.000

3.323.313.313.313.3021.500

3.343.333.333.333.3222.000

3.363.353.353.353.3422.500

3.383.373.373.373.3623.000

3.403.393.393.383.3823.500

(N/A)(N/A)(N/A)(N/A)3.4024.000
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  ODOT TR-55

Return Event:  25.00 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  Type II 24 hour

Type II 24 hourLabel

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years25.00Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.020.010.010.000.000.000

0.040.030.030.030.020.500

0.060.060.050.050.041.000

0.090.080.080.070.071.500

0.110.100.100.090.092.000

0.140.130.130.120.122.500

0.160.160.150.150.143.000

0.190.180.180.170.173.500

0.220.210.210.200.204.000

0.250.240.240.230.234.500

0.280.280.270.260.265.000

0.320.310.310.300.295.500

0.360.350.340.330.336.000

0.400.390.380.370.376.500

0.440.430.420.410.407.000

0.480.470.460.460.457.500

0.530.520.510.500.498.000

0.590.580.560.550.548.500

0.650.640.630.610.609.000

0.720.710.690.680.679.500

0.810.790.770.760.7410.000

0.930.910.880.860.8310.500

1.111.071.030.990.9611.000

2.321.761.451.251.1611.500

2.972.922.862.792.7112.000

3.133.103.073.043.0112.500

3.253.233.213.183.1613.000

3.343.323.303.293.2713.500

3.413.403.383.373.3514.000

3.483.473.453.443.4314.500

3.543.533.513.503.4915.000

3.593.583.573.563.5515.500

3.643.633.623.613.6016.000

3.683.673.663.653.6416.500
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  ODOT TR-55

Return Event:  25.00 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

3.723.713.703.703.6917.000

3.763.753.743.743.7317.500

3.803.793.783.773.7718.000

3.833.823.823.813.8018.500

3.863.853.853.843.8419.000

3.893.883.883.873.8719.500

3.913.913.903.903.8920.000

3.943.943.933.933.9220.500

3.973.963.963.953.9521.000

3.993.993.983.983.9721.500

4.024.014.014.004.0022.000

4.044.034.034.034.0222.500

4.064.064.054.054.0423.000

4.094.084.084.074.0723.500

(N/A)(N/A)(N/A)(N/A)4.0924.000
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  ODOT TR-55

Return Event:  50.00 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  Type II 24 hour

Type II 24 hourLabel

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years50.00Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.020.010.010.000.000.000

0.040.040.030.030.020.500

0.070.060.060.050.051.000

0.100.090.090.080.081.500

0.130.120.110.110.102.000

0.150.150.140.140.132.500

0.190.180.170.170.163.000

0.220.210.200.200.193.500

0.250.240.240.230.224.000

0.290.280.270.260.264.500

0.320.320.310.300.295.000

0.360.360.350.340.335.500

0.410.400.390.380.376.000

0.450.440.430.420.426.500

0.500.490.480.470.467.000

0.550.540.530.520.517.500

0.600.590.580.570.568.000

0.670.660.640.630.628.500

0.740.730.710.700.699.000

0.830.810.790.770.769.500

0.930.900.880.860.8410.000

1.061.031.000.980.9510.500

1.271.221.171.131.1011.000

2.652.011.651.431.3211.500

3.383.323.263.183.0912.000

3.573.543.503.463.4312.500

3.703.683.653.633.6013.000

3.803.783.773.743.7213.500

3.893.873.863.843.8214.000

3.963.953.933.923.9014.500

4.034.024.003.993.9815.000

4.094.084.074.064.0415.500

4.144.134.124.114.1016.000

4.194.184.174.164.1516.500

Page 11 of 4027 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

10/25/2011

Bentley PondPack V8i
[08.11.01.51]

Bentley Systems, Inc.  Haestad Methods Solution
Center9th Street Outfall Cleveland Innerbelt-CCG1.ppc



9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  ODOT TR-55

Return Event:  50.00 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

4.244.234.224.214.2017.000

4.284.274.274.264.2517.500

4.324.324.314.304.2918.000

4.364.364.354.344.3318.500

4.404.394.384.384.3719.000

4.434.424.424.414.4019.500

4.464.454.454.444.4420.000

4.494.484.484.474.4720.500

4.524.514.514.504.5021.000

4.554.544.544.534.5221.500

4.584.574.564.564.5522.000

4.604.604.594.594.5822.500

4.634.624.624.614.6123.000

4.654.654.644.644.6323.500

(N/A)(N/A)(N/A)(N/A)4.6624.000
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Existing 9th

Return Event:  5.00 yearsSubsection:  Runoff CN-Area

Runoff Curve Number Data

Adjusted CNUC
(%)

C
(%)

Area
(acres)

CNSoil/Surface Description

98.0000.0100.00.280098.000
Impervious Areas - Paved parking lots,
roofs, driveways, Streets and roads - Soil
C

74.0000.00.00.390074.000
Open space (Lawns,parks etc.) - Good
condition; grass cover > 75% - Soil C

79.0000.00.00.080079.000
Open space (Lawns,parks etc.) - Fair
condition; grass cover 50% to 75% - Soil
C

83.493(N/A)(N/A)0.7500(N/A)COMPOSITE AREA & WEIGHTED CN --->

Page 13 of 4027 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

10/25/2011

Bentley PondPack V8i
[08.11.01.51]

Bentley Systems, Inc.  Haestad Methods Solution
Center9th Street Outfall Cleveland Innerbelt-CCG1.ppc



9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Proposed 9th

Return Event:  5.00 yearsSubsection:  Runoff CN-Area

Runoff Curve Number Data

Adjusted CNUC
(%)

C
(%)

Area
(acres)

CNSoil/Surface Description

98.0000.0100.00.990098.000
Impervious Areas - Paved parking lots,
roofs, driveways, Streets and roads - Soil
C

74.0000.00.00.500074.000
Open space (Lawns,parks etc.) - Good
condition; grass cover > 75% - Soil B

79.0000.00.00.270079.000CN Description

88.267(N/A)(N/A)1.7600(N/A)COMPOSITE AREA & WEIGHTED CN --->
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Existing 9th

Return Event:  5.00 yearsSubsection:  Unit Hydrograph Summary

Type II 24 hourStorm Event

years5.00Return Event

hours24.000Duration

in2.92Depth

hours0.083
Time of Concentration
(Composite)

acres0.7500Area (User Defined)

hours0.011
Computational Time
Increment

hours11.922Time to Peak (Computed)

ft³/s1.63Flow (Peak, Computed)

hours0.050Output Increment

hours11.950
Time to Flow (Peak
Interpolated Output)

ft³/s1.56
Flow (Peak Interpolated
Output)

Drainage Area

83.000SCS CN (Composite)

acres0.7500Area (User Defined)

in2.05
Maximum Retention
(Pervious)

in0.41
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in1.38
Cumulative Runoff Depth
(Pervious)

ac-ft0.086Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.086Volume

SCS Unit Hydrograph Parameters

hours0.083
Time of Concentration
(Composite)

hours0.011
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Existing 9th

Return Event:  5.00 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s10.20Unit peak, qp

hours0.056Unit peak time, Tp

hours0.222Unit receding limb, Tr

hours0.278Total unit time, Tb

Page 16 of 4027 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

10/25/2011

Bentley PondPack V8i
[08.11.01.51]

Bentley Systems, Inc.  Haestad Methods Solution
Center9th Street Outfall Cleveland Innerbelt-CCG1.ppc



9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Existing Orange - 14th

Return Event:  5.00 yearsSubsection:  Unit Hydrograph Summary

Type II 24 hourStorm Event

years5.00Return Event

hours24.000Duration

in2.92Depth

hours0.083
Time of Concentration
(Composite)

acres9.9300Area (User Defined)

hours0.011
Computational Time
Increment

hours11.922Time to Peak (Computed)

ft³/s28.40Flow (Peak, Computed)

hours0.050Output Increment

hours11.900
Time to Flow (Peak
Interpolated Output)

ft³/s27.39
Flow (Peak Interpolated
Output)

Drainage Area

88.969SCS CN (Composite)

acres9.9300Area (User Defined)

in1.24
Maximum Retention
(Pervious)

in0.25
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in1.83
Cumulative Runoff Depth
(Pervious)

ac-ft1.510Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft1.509Volume

SCS Unit Hydrograph Parameters

hours0.083
Time of Concentration
(Composite)

hours0.011
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Existing Orange - 14th

Return Event:  5.00 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s135.01Unit peak, qp

hours0.056Unit peak time, Tp

hours0.222Unit receding limb, Tr

hours0.278Total unit time, Tb
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Proposed 9th

Return Event:  5.00 yearsSubsection:  Unit Hydrograph Summary

Type II 24 hourStorm Event

years5.00Return Event

hours24.000Duration

in2.92Depth

hours0.098
Time of Concentration
(Composite)

acres1.7600Area (User Defined)

hours0.013
Computational Time
Increment

hours11.930Time to Peak (Computed)

ft³/s4.69Flow (Peak, Computed)

hours0.050Output Increment

hours11.950
Time to Flow (Peak
Interpolated Output)

ft³/s4.58
Flow (Peak Interpolated
Output)

Drainage Area

88.000SCS CN (Composite)

acres1.7600Area (User Defined)

in1.36
Maximum Retention
(Pervious)

in0.27
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in1.75
Cumulative Runoff Depth
(Pervious)

ac-ft0.256Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.256Volume

SCS Unit Hydrograph Parameters

hours0.098
Time of Concentration
(Composite)

hours0.013
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Proposed 9th

Return Event:  5.00 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s20.35Unit peak, qp

hours0.065Unit peak time, Tp

hours0.261Unit receding limb, Tr

hours0.327Total unit time, Tb
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Proposed Orange - 14th

Return Event:  5.00 yearsSubsection:  Unit Hydrograph Summary

Type II 24 hourStorm Event

years5.00Return Event

hours24.000Duration

in2.92Depth

hours0.083
Time of Concentration
(Composite)

acres8.4600Area (User Defined)

hours0.011
Computational Time
Increment

hours11.922Time to Peak (Computed)

ft³/s22.85Flow (Peak, Computed)

hours0.050Output Increment

hours11.900
Time to Flow (Peak
Interpolated Output)

ft³/s21.96
Flow (Peak Interpolated
Output)

Drainage Area

87.602SCS CN (Composite)

acres8.4600Area (User Defined)

in1.42
Maximum Retention
(Pervious)

in0.28
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in1.72
Cumulative Runoff Depth
(Pervious)

ac-ft1.210Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft1.208Volume

SCS Unit Hydrograph Parameters

hours0.083
Time of Concentration
(Composite)

hours0.011
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Proposed Orange - 14th

Return Event:  5.00 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s115.03Unit peak, qp

hours0.056Unit peak time, Tp

hours0.222Unit receding limb, Tr

hours0.278Total unit time, Tb
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  PO-2

Return Event:  5.00 yearsSubsection:  Elevation-Area Volume Curve

Volume (Total)
(ac-ft)

Volume
(ac-ft)

A1+A2+sqr(A1*A
2)

(acres)

Area
(acres)

Planimeter
(ft²)

Elevation
(ft)

0.0000.0000.00000.00060.000667.00

0.0050.0050.01930.01560.000667.75

0.0250.0200.24350.17560.000668.00

0.2170.1920.57630.20910.000669.00

0.3840.1670.66780.23640.000669.75
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  PO-2

Return Event:  5.00 yearsSubsection:  Volume Equations

Pond Volume Equations
* Incremental volume computed by the Conic Method for Reservoir Volumes.

Volume = (1/3) * (EL2 - El1) * (Area1 + Area2 + sqr(Area1 * Area2))

Lower and upper elevations of the incrementwhere: EL1, EL2

Areas computed for EL1, EL2, respectivelyArea1, Area2

Incremental volume between EL1 and EL2Volume
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Composite Outlet Structure - 1

Return Event:  5.00 yearsSubsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft667.00Minimum (Headwater)

ft0.50Increment (Headwater)

ft670.00Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

669.75669.25TWForwardRiser - 1Inlet Box

669.75667.00TWForwardOrifice - 1Orifice-Area

(N/A)(N/A)TailwaterTailwater Settings
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Composite Outlet Structure - 1

Return Event:  5.00 yearsSubsection:  Outlet Input Data

Structure ID:  Orifice - 1
Structure Type:  Orifice-Area

1Number of Openings

ft667.00Elevation

ft²0.200Orifice Area

ft0.00Top Elevation

ft0.00Datum Elevation

0.600Orifice Coefficient

Structure ID:  Riser - 1
Structure Type:  Inlet Box

1Number of Openings

ft669.25Elevation

ft²2.560Orifice Area

0.600Orifice Coefficient

ft6.50Weir Length

(ft^0.5)/s3.00Weir Coefficient

1.000K Reverse

0.000Manning's n

0.000Kev, Charged Riser

FalseWeir Submergence

TrueOrifice H to crest

Structure ID:  TW
Structure Type:  TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.01
Tailwater Tolerance
(Minimum)

ft0.50
Tailwater Tolerance
(Maximum)

ft0.01
Headwater Tolerance
(Minimum)

ft0.50
Headwater Tolerance
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Composite Outlet Structure - 1

Return Event:  5.00 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Orifice - 1  (Orifice-Area)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Tailwater (Pond Outfall)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface
Elevation

(ft)

0.00(N/A)0.00667.00

0.00(N/A)0.68667.50

0.00(N/A)0.96668.00

0.00(N/A)1.18668.50

0.00(N/A)1.36669.00

0.00(N/A)1.44669.25

0.00(N/A)1.52669.50

0.00(N/A)1.60669.75

Computation Messages

H =.00

H =.50

H =1.00

H =1.50

H =2.00

H =2.25

H =2.50

H =2.75
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Composite Outlet Structure - 1

Return Event:  5.00 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Riser - 1  (Inlet Box)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Tailwater (Pond Outfall)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface
Elevation

(ft)

0.00(N/A)0.00667.00

0.00(N/A)0.00667.50

0.00(N/A)0.00668.00

0.00(N/A)0.00668.50

0.00(N/A)0.00669.00

0.00(N/A)0.00669.25

0.00(N/A)2.44669.50

0.00(N/A)6.89669.75

Computation Messages

HW & TW < Inv.El.=669.250

HW & TW < Inv.El.=669.250

HW & TW < Inv.El.=669.250

HW & TW < Inv.El.=669.250

HW & TW < Inv.El.=669.250

Weir: H =0ft

Weir: H =0.25ft

Weir: H =0.5ft
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Composite Outlet Structure - 1

Return Event:  5.00 yearsSubsection:  Composite Rating Curve

Composite Outflow Summary

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface
Elevation

(ft)

0.00(N/A)0.00667.00

0.00(N/A)0.68667.50

0.00(N/A)0.96668.00

0.00(N/A)1.18668.50

0.00(N/A)1.36669.00

0.00(N/A)1.44669.25

0.00(N/A)3.96669.50

0.00(N/A)8.49669.75

Contributing Structures

Orifice - 1

Orifice - 1

Orifice - 1

Orifice - 1

Orifice - 1

Riser - 1 + Orifice - 1

Riser - 1 + Orifice - 1

Riser - 1 + Orifice - 1
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  PO-2 (IN)

Return Event:  5.00 yearsSubsection:  Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method
(Computed)

Initial Conditions

ft667.00
Elevation (Water Surface,
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

hours0.050Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s4.58Flow (Peak In) hours11.950Time to Peak (Flow, In)

ft³/s1.08Flow (Peak Outlet) hours12.150Time to Peak (Flow, Outlet)

ft668.27
Elevation (Water Surface,
Peak)

ac-ft0.073Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft0.256Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft0.256
Volume (Total Outlet
Outflow)

ac-ft0.000Volume (Retained)

ac-ft0.000Volume (Unrouted)

%0.1Error (Mass Balance)
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  PO-2 (IN)

Return Event:  10.00 yearsSubsection:  Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method
(Computed)

Initial Conditions

ft667.00
Elevation (Water Surface,
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

hours0.050Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s5.67Flow (Peak In) hours11.950Time to Peak (Flow, In)

ft³/s1.14Flow (Peak Outlet) hours12.150Time to Peak (Flow, Outlet)

ft668.41
Elevation (Water Surface,
Peak)

ac-ft0.100Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft0.319Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft0.319
Volume (Total Outlet
Outflow)

ac-ft0.000Volume (Retained)

ac-ft0.000Volume (Unrouted)

%0.1Error (Mass Balance)
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  PO-2 (IN)

Return Event:  25.00 yearsSubsection:  Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method
(Computed)

Initial Conditions

ft667.00
Elevation (Water Surface,
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

hours0.050Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s7.23Flow (Peak In) hours11.950Time to Peak (Flow, In)

ft³/s1.22Flow (Peak Outlet) hours12.200Time to Peak (Flow, Outlet)

ft668.61
Elevation (Water Surface,
Peak)

ac-ft0.139Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft0.412Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft0.412
Volume (Total Outlet
Outflow)

ac-ft0.000Volume (Retained)

ac-ft0.000Volume (Unrouted)

%0.0Error (Mass Balance)
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  PO-2 (IN)

Return Event:  50.00 yearsSubsection:  Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method
(Computed)

Initial Conditions

ft667.00
Elevation (Water Surface,
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

hours0.050Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s8.53Flow (Peak In) hours11.950Time to Peak (Flow, In)

ft³/s1.28Flow (Peak Outlet) hours12.250Time to Peak (Flow, Outlet)

ft668.78
Elevation (Water Surface,
Peak)

ac-ft0.172Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft0.490Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft0.490
Volume (Total Outlet
Outflow)

ac-ft0.000Volume (Retained)

ac-ft0.000Volume (Unrouted)

%0.0Error (Mass Balance)
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  PO-2 (OUT)

Return Event:  10.00 yearsSubsection:  Pond Routed Hydrograph (total out)

ft³/s1.14Peak Discharge

hours12.150Time to Peak

ac-ft0.319Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.000.000.000.000.006.200

0.010.000.000.000.006.450

0.010.010.010.010.016.700

0.010.010.010.010.016.950

0.010.010.010.010.017.200

0.020.020.020.020.017.450

0.020.020.020.020.027.700

0.020.020.020.020.027.950

0.030.030.030.030.028.200

0.040.030.030.030.038.450

0.040.040.040.040.048.700

0.050.050.050.050.058.950

0.060.060.050.050.059.200

0.060.060.060.060.069.450

0.080.070.070.070.069.700

0.090.090.080.080.089.950

0.110.110.100.100.0910.200

0.140.130.130.120.1210.450

0.170.170.160.150.1410.700

0.220.210.200.190.1810.950

0.320.300.280.260.2411.200

0.690.580.420.360.3411.450

1.000.970.850.770.7211.700

1.141.141.121.091.0511.950

1.131.131.131.141.1412.200

1.101.101.111.111.1212.450

1.061.071.081.081.0912.700

1.031.041.041.051.0612.950

0.991.001.011.011.0213.200

0.940.970.970.980.9913.450

0.780.810.840.880.9113.700

0.260.640.700.730.7613.950

0.190.190.190.190.2014.200

0.180.180.180.180.1814.450

0.170.170.170.170.1714.700

0.160.160.160.160.1714.950

0.150.150.150.150.1615.200
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  PO-2 (OUT)

Return Event:  10.00 yearsSubsection:  Pond Routed Hydrograph (total out)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.140.140.140.150.1515.450

0.130.130.130.140.1415.700

0.120.120.130.130.1315.950

0.120.120.120.120.1216.200

0.120.120.120.120.1216.450

0.110.110.110.120.1216.700

0.110.110.110.110.1116.950

0.110.110.110.110.1117.200

0.100.100.100.110.1117.450

0.100.100.100.100.1017.700

0.100.100.100.100.1017.950

0.090.090.090.100.1018.200

0.090.090.090.090.0918.450

0.090.090.090.090.0918.700

0.080.080.080.090.0918.950

0.080.080.080.080.0819.200

0.080.080.080.080.0819.450

0.070.070.070.080.0819.700

0.070.070.070.070.0719.950

0.070.070.070.070.0720.200

0.070.070.070.070.0720.450

0.070.070.070.070.0720.700

0.070.070.070.070.0720.950

0.070.070.070.070.0721.200

0.070.070.070.070.0721.450

0.070.070.070.070.0721.700

0.070.070.070.070.0721.950

0.060.060.070.070.0722.200

0.060.060.060.060.0622.450

0.060.060.060.060.0622.700

0.060.060.060.060.0622.950

0.060.060.060.060.0623.200

0.060.060.060.060.0623.450

0.060.060.060.060.0623.700

(N/A)(N/A)(N/A)0.060.0623.950
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  PO-2 (OUT)

Return Event:  50.00 yearsSubsection:  Pond Routed Hydrograph (total out)

ft³/s1.28Peak Discharge

hours12.250Time to Peak

ac-ft0.490Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.000.000.000.000.004.850

0.010.010.010.000.005.100

0.010.010.010.010.015.350

0.010.010.010.010.015.600

0.020.020.020.020.025.850

0.020.020.020.020.026.100

0.030.030.030.020.026.350

0.030.030.030.030.036.600

0.040.040.030.030.036.850

0.040.040.040.040.047.100

0.050.050.040.040.047.350

0.050.050.050.050.057.600

0.060.060.050.050.057.850

0.070.060.060.060.068.100

0.080.080.070.070.078.350

0.090.090.090.080.088.600

0.100.100.100.100.098.850

0.110.110.110.110.119.100

0.120.120.120.120.119.350

0.140.130.130.130.129.600

0.160.160.150.150.149.850

0.190.190.180.170.1710.100

0.230.220.210.210.2010.350

0.280.270.260.250.2410.600

0.350.330.320.310.3010.850

0.470.440.420.390.3711.100

0.680.600.570.540.5011.350

0.980.910.800.740.7011.600

1.251.211.151.081.0211.850

1.281.281.281.281.2712.100

1.271.271.271.281.2812.350

1.241.251.251.261.2612.600

1.221.221.231.231.2412.850

1.191.191.201.211.2113.100

1.151.161.171.181.1813.350

1.111.121.131.141.1413.600

1.081.081.091.101.1113.850
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  PO-2 (OUT)

Return Event:  50.00 yearsSubsection:  Pond Routed Hydrograph (total out)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

1.041.051.051.061.0714.100

1.001.011.021.021.0314.350

0.970.970.980.990.9914.600

0.810.840.870.910.9414.850

0.680.710.730.760.7815.100

0.210.210.210.230.3215.350

0.190.200.200.200.2015.600

0.180.180.190.190.1915.850

0.170.170.180.180.1816.100

0.170.170.170.170.1716.350

0.160.170.170.170.1716.600

0.160.160.160.160.1616.850

0.150.160.160.160.1617.100

0.150.150.150.150.1517.350

0.150.150.150.150.1517.600

0.140.140.140.140.1417.850

0.140.140.140.140.1418.100

0.130.130.130.130.1318.350

0.130.130.130.130.1318.600

0.120.120.120.120.1318.850

0.120.120.120.120.1219.100

0.110.110.110.110.1219.350

0.110.110.110.110.1119.600

0.100.100.100.110.1119.850

0.100.100.100.100.1020.100

0.100.100.100.100.1020.350

0.100.100.100.100.1020.600

0.100.100.100.100.1020.850

0.100.100.100.100.1021.100

0.100.100.100.100.1021.350

0.090.090.100.100.1021.600

0.090.090.090.090.0921.850

0.090.090.090.090.0922.100

0.090.090.090.090.0922.350

0.090.090.090.090.0922.600

0.090.090.090.090.0922.850

0.090.090.090.090.0923.100

0.090.090.090.090.0923.350

0.090.090.090.090.0923.600

(N/A)0.090.090.090.0923.850
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  PO-2 (IN)

Return Event:  10.00 yearsSubsection:  Pond Inflow Summary

Summary for Hydrograph Addition at 'PO-2'

Upstream NodeUpstream Link

Proposed 9th<Catchment to Outflow Node>

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

5.6711.9500.319Proposed 9thFlow (From)

5.6711.9500.319PO-2Flow (In)
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  PO-2 (IN)

Return Event:  50.00 yearsSubsection:  Pond Inflow Summary

Summary for Hydrograph Addition at 'PO-2'

Upstream NodeUpstream Link

Proposed 9th<Catchment to Outflow Node>

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

8.5311.9500.490Proposed 9thFlow (From)

8.5311.9500.490PO-2Flow (In)
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9th Street Outfall Analysis
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9th Street Outfall Analysis

Project Summary

9th Street Outfall
Cleveland
Innerbelt

Title

Brett HessEngineer

HNTBCompany

10/25/2011Date

Notes
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9th Street Outfall Analysis

Subsection:  Master Network Summary

Catchments Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph
Volume
(ac-ft)

Return
Event

(years)

ScenarioLabel

27.3911.9001.5095.005 yearExisting Orange - 14th

33.8311.9001.87010.0010 yearExisting Orange - 14th

43.1511.9002.40125.0025 yearExisting Orange - 14th

50.8611.9002.84750.0050 yearExisting Orange - 14th

1.5611.9500.0865.005 yearExisting 9th

2.0011.9000.11110.0010 yearExisting 9th

2.6811.9000.14825.0025 yearExisting 9th

3.2511.9000.17950.0050 yearExisting 9th

5.1411.9500.2925.005 yearProposed 9th

6.2311.9500.35810.0010 yearProposed 9th

7.8011.9500.45525.0025 yearProposed 9th

9.0811.9500.53550.0050 yearProposed 9th

21.9611.9001.2085.005 year
Proposed Orange -
14th

27.4011.9001.51010.0010 year
Proposed Orange -
14th

35.3111.9001.95425.0025 year
Proposed Orange -
14th

41.8711.9002.32950.0050 year
Proposed Orange -
14th

Node Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph
Volume
(ac-ft)

Return
Event

(years)

ScenarioLabel

27.3911.9001.5095.005 yearJ-01

33.8311.9001.87010.0010 yearJ-01

43.1511.9002.40125.0025 yearJ-01

50.8611.9002.84750.0050 yearJ-01

31.7812.0503.2725.005 yearComposite Outfall

32.3212.0504.06010.0010 yearComposite Outfall

33.2012.0005.17125.0025 yearComposite Outfall

33.8112.0006.10550.0050 yearComposite Outfall

16.2012.0001.6975.005 yearEX_OUT

16.6712.0002.09110.0010 yearEX_OUT

17.4411.9502.64925.0025 yearEX_OUT

17.9711.9503.14650.0050 yearEX_OUT

14.7611.9001.6155.005 yearJ-02

14.7611.8501.98510.0010 yearJ-02

14.7611.8002.50725.0025 yearJ-02

14.7611.8002.97350.0050 yearJ-02

14.8011.9501.6135.005 yearJ-03

14.8711.9001.98310.0010 yearJ-03
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9th Street Outfall Analysis

Subsection:  Master Network Summary

Node Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph
Volume
(ac-ft)

Return
Event

(years)

ScenarioLabel

14.8911.8502.50425.0025 yearJ-03

14.8711.8002.97150.0050 yearJ-03

14.7812.0001.6125.005 yearJ-04

14.8111.9501.98210.0010 yearJ-04

14.8211.9002.50425.0025 yearJ-04

14.8111.8502.97050.0050 yearJ-04

1.5611.9500.0865.005 yearJ-06

2.0011.9000.11110.0010 yearJ-06

2.6811.9000.14825.0025 yearJ-06

3.2511.9000.17950.0050 yearJ-06

21.9611.9001.2085.005 yearJ-11

27.4011.9001.51010.0010 yearJ-11

35.3111.9001.95425.0025 yearJ-11

41.8711.9002.32950.0050 yearJ-11

14.7611.9501.2875.005 yearJ-12

14.7611.9001.61610.0010 yearJ-12

14.7611.8502.07525.0025 yearJ-12

14.7611.8002.43250.0050 yearJ-12

14.9811.9501.2865.005 yearJ-13

14.8011.9501.61410.0010 yearJ-13

14.8311.9002.07325.0025 yearJ-13

14.9211.8502.42950.0050 yearJ-13

14.8512.0001.2855.005 yearJ-14

14.7812.0001.61310.0010 yearJ-14

14.7911.9502.07225.0025 yearJ-14

14.8311.9002.42950.0050 yearJ-14

15.8812.0501.5765.005 yearPR_OUT

15.9412.2001.97010.0010 yearPR_OUT

16.0112.2502.52425.0025 yearPR_OUT

16.0712.2502.96150.0050 yearPR_OUT

1.1112.1500.2925.005 yearJ-16

1.1812.1500.35810.0010 yearJ-16

1.2512.2000.45425.0025 yearJ-16

1.3112.2500.53550.0050 yearJ-16

Pond Summary

Maximum
Pond Storage

(ac-ft)

Maximum
Water

Surface
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph
Volume
(ac-ft)

Return
Event

(years)

ScenarioLabel

(N/A)(N/A)5.1411.9500.2925.005 yearPO-2 (IN)

0.088668.351.1112.1500.2925.005 yearPO-2 (OUT)
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9th Street Outfall Analysis

Subsection:  Master Network Summary

Pond Summary

Maximum
Pond Storage

(ac-ft)

Maximum
Water

Surface
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph
Volume
(ac-ft)

Return
Event

(years)

ScenarioLabel

(N/A)(N/A)6.2311.9500.35810.0010 yearPO-2 (IN)

0.116668.491.1812.1500.35810.0010 yearPO-2 (OUT)

(N/A)(N/A)7.8011.9500.45525.0025 yearPO-2 (IN)

0.155668.691.2512.2000.45425.0025 yearPO-2 (OUT)

(N/A)(N/A)9.0811.9500.53550.0050 yearPO-2 (IN)

0.189668.861.3112.2500.53550.0050 yearPO-2 (OUT)
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  ODOT TR-55

Return Event:  5.00 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  Type II 24 hour

Type II 24 hourLabel

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years5.00Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.010.010.010.000.000.000

0.030.020.020.020.010.500

0.040.040.040.030.031.000

0.060.060.050.050.051.500

0.080.070.070.070.062.000

0.100.090.090.090.082.500

0.120.110.110.100.103.000

0.140.130.130.120.123.500

0.160.150.150.140.144.000

0.180.170.170.170.164.500

0.200.200.190.190.185.000

0.230.220.220.210.215.500

0.260.250.240.240.236.000

0.280.280.270.270.266.500

0.310.310.300.290.297.000

0.340.340.330.330.327.500

0.380.370.360.360.358.000

0.420.410.400.390.398.500

0.470.460.450.440.439.000

0.520.510.500.490.489.500

0.580.570.550.540.5310.000

0.670.650.630.610.6010.500

0.790.760.730.710.6911.000

1.661.261.030.900.8311.500

2.122.082.041.991.9412.000

2.242.222.192.172.1512.500

2.322.302.292.272.2513.000

2.382.372.362.352.3313.500

2.442.432.422.412.3914.000

2.482.472.472.462.4514.500

2.532.522.512.502.4915.000

2.562.562.552.542.5315.500

2.602.592.582.582.5716.000

2.632.622.612.612.6016.500
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  ODOT TR-55

Return Event:  5.00 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

2.662.652.642.642.6317.000

2.682.682.672.672.6617.500

2.712.702.702.692.6918.000

2.732.732.722.722.7118.500

2.762.752.752.742.7419.000

2.782.772.772.762.7619.500

2.792.792.792.782.7820.000

2.812.812.812.802.8020.500

2.832.832.822.822.8221.000

2.852.852.842.842.8421.500

2.872.862.862.862.8522.000

2.882.882.882.872.8722.500

2.902.902.892.892.8923.000

2.922.912.912.912.9023.500

(N/A)(N/A)(N/A)(N/A)2.9224.000
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  ODOT TR-55

Return Event:  10.00 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  Type II 24 hour

Type II 24 hourLabel

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years10.00Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.010.010.010.000.000.000

0.030.030.020.020.020.500

0.050.050.040.040.041.000

0.070.070.060.060.051.500

0.090.090.080.080.072.000

0.110.110.100.100.102.500

0.140.130.130.120.123.000

0.160.150.150.140.143.500

0.180.180.170.170.164.000

0.210.200.200.190.194.500

0.240.230.230.220.215.000

0.270.260.250.250.245.500

0.300.290.280.280.276.000

0.330.320.320.310.306.500

0.360.360.350.340.347.000

0.400.390.390.380.377.500

0.440.430.420.420.418.000

0.490.480.470.460.458.500

0.540.530.520.510.509.000

0.600.590.580.570.559.500

0.680.660.640.630.6210.000

0.780.750.730.710.6910.500

0.920.890.850.830.8011.000

1.931.461.201.040.9611.500

2.472.422.382.322.2512.000

2.602.582.552.532.5012.500

2.702.682.662.652.6213.000

2.782.762.752.732.7213.500

2.842.822.812.802.7914.000

2.892.882.872.862.8514.500

2.942.932.922.912.9015.000

2.982.982.972.962.9515.500

3.023.023.013.002.9916.000

3.063.053.043.043.0316.500
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  ODOT TR-55

Return Event:  10.00 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

3.093.093.083.073.0717.000

3.133.123.113.113.1017.500

3.163.153.143.143.1318.000

3.183.183.173.173.1618.500

3.213.203.203.193.1919.000

3.233.233.223.223.2119.500

3.253.253.253.243.2420.000

3.283.273.273.263.2620.500

3.303.293.293.283.2821.000

3.323.313.313.313.3021.500

3.343.333.333.333.3222.000

3.363.353.353.353.3422.500

3.383.373.373.373.3623.000

3.403.393.393.383.3823.500

(N/A)(N/A)(N/A)(N/A)3.4024.000

Page 8 of 3927 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

10/26/2011

Bentley PondPack V8i
[08.11.01.51]

Bentley Systems, Inc.  Haestad Methods Solution
Center9th Street Outfall Cleveland Innerbelt-CCG3.ppc



9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  ODOT TR-55

Return Event:  25.00 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  Type II 24 hour

Type II 24 hourLabel

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years25.00Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.020.010.010.000.000.000

0.040.030.030.030.020.500

0.060.060.050.050.041.000

0.090.080.080.070.071.500

0.110.100.100.090.092.000

0.140.130.130.120.122.500

0.160.160.150.150.143.000

0.190.180.180.170.173.500

0.220.210.210.200.204.000

0.250.240.240.230.234.500

0.280.280.270.260.265.000

0.320.310.310.300.295.500

0.360.350.340.330.336.000

0.400.390.380.370.376.500

0.440.430.420.410.407.000

0.480.470.460.460.457.500

0.530.520.510.500.498.000

0.590.580.560.550.548.500

0.650.640.630.610.609.000

0.720.710.690.680.679.500

0.810.790.770.760.7410.000

0.930.910.880.860.8310.500

1.111.071.030.990.9611.000

2.321.761.451.251.1611.500

2.972.922.862.792.7112.000

3.133.103.073.043.0112.500

3.253.233.213.183.1613.000

3.343.323.303.293.2713.500

3.413.403.383.373.3514.000

3.483.473.453.443.4314.500

3.543.533.513.503.4915.000

3.593.583.573.563.5515.500

3.643.633.623.613.6016.000

3.683.673.663.653.6416.500
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  ODOT TR-55

Return Event:  25.00 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

3.723.713.703.703.6917.000

3.763.753.743.743.7317.500

3.803.793.783.773.7718.000

3.833.823.823.813.8018.500

3.863.853.853.843.8419.000

3.893.883.883.873.8719.500

3.913.913.903.903.8920.000

3.943.943.933.933.9220.500

3.973.963.963.953.9521.000

3.993.993.983.983.9721.500

4.024.014.014.004.0022.000

4.044.034.034.034.0222.500

4.064.064.054.054.0423.000

4.094.084.084.074.0723.500

(N/A)(N/A)(N/A)(N/A)4.0924.000
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  ODOT TR-55

Return Event:  50.00 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  Type II 24 hour

Type II 24 hourLabel

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years50.00Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.020.010.010.000.000.000

0.040.040.030.030.020.500

0.070.060.060.050.051.000

0.100.090.090.080.081.500

0.130.120.110.110.102.000

0.150.150.140.140.132.500

0.190.180.170.170.163.000

0.220.210.200.200.193.500

0.250.240.240.230.224.000

0.290.280.270.260.264.500

0.320.320.310.300.295.000

0.360.360.350.340.335.500

0.410.400.390.380.376.000

0.450.440.430.420.426.500

0.500.490.480.470.467.000

0.550.540.530.520.517.500

0.600.590.580.570.568.000

0.670.660.640.630.628.500

0.740.730.710.700.699.000

0.830.810.790.770.769.500

0.930.900.880.860.8410.000

1.061.031.000.980.9510.500

1.271.221.171.131.1011.000

2.652.011.651.431.3211.500

3.383.323.263.183.0912.000

3.573.543.503.463.4312.500

3.703.683.653.633.6013.000

3.803.783.773.743.7213.500

3.893.873.863.843.8214.000

3.963.953.933.923.9014.500

4.034.024.003.993.9815.000

4.094.084.074.064.0415.500

4.144.134.124.114.1016.000

4.194.184.174.164.1516.500
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  ODOT TR-55

Return Event:  50.00 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

4.244.234.224.214.2017.000

4.284.274.274.264.2517.500

4.324.324.314.304.2918.000

4.364.364.354.344.3318.500

4.404.394.384.384.3719.000

4.434.424.424.414.4019.500

4.464.454.454.444.4420.000

4.494.484.484.474.4720.500

4.524.514.514.504.5021.000

4.554.544.544.534.5221.500

4.584.574.564.564.5522.000

4.604.604.594.594.5822.500

4.634.624.624.614.6123.000

4.654.654.644.644.6323.500

(N/A)(N/A)(N/A)(N/A)4.6624.000
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Existing 9th

Return Event:  5.00 yearsSubsection:  Runoff CN-Area

Runoff Curve Number Data

Adjusted CNUC
(%)

C
(%)

Area
(acres)

CNSoil/Surface Description

98.0000.0100.00.280098.000
Impervious Areas - Paved parking lots,
roofs, driveways, Streets and roads - Soil
C

74.0000.00.00.390074.000
Open space (Lawns,parks etc.) - Good
condition; grass cover > 75% - Soil C

79.0000.00.00.080079.000
Open space (Lawns,parks etc.) - Fair
condition; grass cover 50% to 75% - Soil
C

83.493(N/A)(N/A)0.7500(N/A)COMPOSITE AREA & WEIGHTED CN --->
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Proposed 9th

Return Event:  5.00 yearsSubsection:  Runoff CN-Area

Runoff Curve Number Data

Adjusted CNUC
(%)

C
(%)

Area
(acres)

CNSoil/Surface Description

98.0000.0100.01.260098.000
Impervious Areas - Paved parking lots,
roofs, driveways, Streets and roads - Soil
C

74.0000.00.00.500074.000
Open space (Lawns,parks etc.) - Good
condition; grass cover > 75% - Soil B

91.182(N/A)(N/A)1.7600(N/A)COMPOSITE AREA & WEIGHTED CN --->
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Existing 9th

Return Event:  5.00 yearsSubsection:  Unit Hydrograph Summary

Type II 24 hourStorm Event

years5.00Return Event

hours24.000Duration

in2.92Depth

hours0.083
Time of Concentration
(Composite)

acres0.7500Area (User Defined)

hours0.011
Computational Time
Increment

hours11.922Time to Peak (Computed)

ft³/s1.63Flow (Peak, Computed)

hours0.050Output Increment

hours11.950
Time to Flow (Peak
Interpolated Output)

ft³/s1.56
Flow (Peak Interpolated
Output)

Drainage Area

83.000SCS CN (Composite)

acres0.7500Area (User Defined)

in2.05
Maximum Retention
(Pervious)

in0.41
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in1.38
Cumulative Runoff Depth
(Pervious)

ac-ft0.086Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.086Volume

SCS Unit Hydrograph Parameters

hours0.083
Time of Concentration
(Composite)

hours0.011
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Existing 9th

Return Event:  5.00 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s10.20Unit peak, qp

hours0.056Unit peak time, Tp

hours0.222Unit receding limb, Tr

hours0.278Total unit time, Tb
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Existing Orange - 14th

Return Event:  5.00 yearsSubsection:  Unit Hydrograph Summary

Type II 24 hourStorm Event

years5.00Return Event

hours24.000Duration

in2.92Depth

hours0.083
Time of Concentration
(Composite)

acres9.9300Area (User Defined)

hours0.011
Computational Time
Increment

hours11.922Time to Peak (Computed)

ft³/s28.40Flow (Peak, Computed)

hours0.050Output Increment

hours11.900
Time to Flow (Peak
Interpolated Output)

ft³/s27.39
Flow (Peak Interpolated
Output)

Drainage Area

88.969SCS CN (Composite)

acres9.9300Area (User Defined)

in1.24
Maximum Retention
(Pervious)

in0.25
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in1.83
Cumulative Runoff Depth
(Pervious)

ac-ft1.510Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft1.509Volume

SCS Unit Hydrograph Parameters

hours0.083
Time of Concentration
(Composite)

hours0.011
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Existing Orange - 14th

Return Event:  5.00 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s135.01Unit peak, qp

hours0.056Unit peak time, Tp

hours0.222Unit receding limb, Tr

hours0.278Total unit time, Tb
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Proposed 9th

Return Event:  5.00 yearsSubsection:  Unit Hydrograph Summary

Type II 24 hourStorm Event

years5.00Return Event

hours24.000Duration

in2.92Depth

hours0.098
Time of Concentration
(Composite)

acres1.7600Area (User Defined)

hours0.013
Computational Time
Increment

hours11.930Time to Peak (Computed)

ft³/s5.29Flow (Peak, Computed)

hours0.050Output Increment

hours11.950
Time to Flow (Peak
Interpolated Output)

ft³/s5.14
Flow (Peak Interpolated
Output)

Drainage Area

91.000SCS CN (Composite)

acres1.7600Area (User Defined)

in0.99
Maximum Retention
(Pervious)

in0.20
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in2.00
Cumulative Runoff Depth
(Pervious)

ac-ft0.293Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.292Volume

SCS Unit Hydrograph Parameters

hours0.098
Time of Concentration
(Composite)

hours0.013
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Proposed 9th

Return Event:  5.00 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s20.35Unit peak, qp

hours0.065Unit peak time, Tp

hours0.261Unit receding limb, Tr

hours0.327Total unit time, Tb
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Proposed Orange - 14th

Return Event:  5.00 yearsSubsection:  Unit Hydrograph Summary

Type II 24 hourStorm Event

years5.00Return Event

hours24.000Duration

in2.92Depth

hours0.083
Time of Concentration
(Composite)

acres8.4600Area (User Defined)

hours0.011
Computational Time
Increment

hours11.922Time to Peak (Computed)

ft³/s22.85Flow (Peak, Computed)

hours0.050Output Increment

hours11.900
Time to Flow (Peak
Interpolated Output)

ft³/s21.96
Flow (Peak Interpolated
Output)

Drainage Area

87.602SCS CN (Composite)

acres8.4600Area (User Defined)

in1.42
Maximum Retention
(Pervious)

in0.28
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in1.72
Cumulative Runoff Depth
(Pervious)

ac-ft1.210Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft1.208Volume

SCS Unit Hydrograph Parameters

hours0.083
Time of Concentration
(Composite)

hours0.011
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Proposed Orange - 14th

Return Event:  5.00 yearsSubsection:  Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s115.03Unit peak, qp

hours0.056Unit peak time, Tp

hours0.222Unit receding limb, Tr

hours0.278Total unit time, Tb
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  PO-2

Return Event:  5.00 yearsSubsection:  Elevation-Area Volume Curve

Volume (Total)
(ac-ft)

Volume
(ac-ft)

A1+A2+sqr(A1*A
2)

(acres)

Area
(acres)

Planimeter
(ft²)

Elevation
(ft)

0.0000.0000.00000.00060.000667.00

0.0050.0050.01930.01560.000667.75

0.0250.0200.24350.17560.000668.00

0.2170.1920.57630.20910.000669.00

0.3840.1670.66780.23640.000669.75
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  PO-2

Return Event:  5.00 yearsSubsection:  Volume Equations

Pond Volume Equations
* Incremental volume computed by the Conic Method for Reservoir Volumes.

Volume = (1/3) * (EL2 - El1) * (Area1 + Area2 + sqr(Area1 * Area2))

Lower and upper elevations of the incrementwhere: EL1, EL2

Areas computed for EL1, EL2, respectivelyArea1, Area2

Incremental volume between EL1 and EL2Volume
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Composite Outlet Structure - 1

Return Event:  5.00 yearsSubsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft667.00Minimum (Headwater)

ft0.50Increment (Headwater)

ft670.00Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

669.75669.25TWForwardRiser - 1Inlet Box

669.75667.00TWForwardOrifice - 1Orifice-Area

(N/A)(N/A)TailwaterTailwater Settings
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Composite Outlet Structure - 1

Return Event:  5.00 yearsSubsection:  Outlet Input Data

Structure ID:  Orifice - 1
Structure Type:  Orifice-Area

1Number of Openings

ft667.00Elevation

ft²0.200Orifice Area

ft0.00Top Elevation

ft0.00Datum Elevation

0.600Orifice Coefficient

Structure ID:  Riser - 1
Structure Type:  Inlet Box

1Number of Openings

ft669.25Elevation

ft²2.560Orifice Area

0.600Orifice Coefficient

ft6.50Weir Length

(ft^0.5)/s3.00Weir Coefficient

1.000K Reverse

0.000Manning's n

0.000Kev, Charged Riser

FalseWeir Submergence

TrueOrifice H to crest

Structure ID:  TW
Structure Type:  TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.01
Tailwater Tolerance
(Minimum)

ft0.50
Tailwater Tolerance
(Maximum)

ft0.01
Headwater Tolerance
(Minimum)

ft0.50
Headwater Tolerance
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Composite Outlet Structure - 1

Return Event:  5.00 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Orifice - 1  (Orifice-Area)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Tailwater (Pond Outfall)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface
Elevation

(ft)

0.00(N/A)0.00667.00

0.00(N/A)0.68667.50

0.00(N/A)0.96668.00

0.00(N/A)1.18668.50

0.00(N/A)1.36669.00

0.00(N/A)1.44669.25

0.00(N/A)1.52669.50

0.00(N/A)1.60669.75

Computation Messages

H =.00

H =.50

H =1.00

H =1.50

H =2.00

H =2.25

H =2.50

H =2.75
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Composite Outlet Structure - 1

Return Event:  5.00 yearsSubsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Riser - 1  (Inlet Box)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Tailwater (Pond Outfall)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface
Elevation

(ft)

0.00(N/A)0.00667.00

0.00(N/A)0.00667.50

0.00(N/A)0.00668.00

0.00(N/A)0.00668.50

0.00(N/A)0.00669.00

0.00(N/A)0.00669.25

0.00(N/A)2.44669.50

0.00(N/A)6.89669.75

Computation Messages

HW & TW < Inv.El.=669.250

HW & TW < Inv.El.=669.250

HW & TW < Inv.El.=669.250

HW & TW < Inv.El.=669.250

HW & TW < Inv.El.=669.250

Weir: H =0ft

Weir: H =0.25ft

Weir: H =0.5ft
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  Composite Outlet Structure - 1

Return Event:  5.00 yearsSubsection:  Composite Rating Curve

Composite Outflow Summary

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface
Elevation

(ft)

0.00(N/A)0.00667.00

0.00(N/A)0.68667.50

0.00(N/A)0.96668.00

0.00(N/A)1.18668.50

0.00(N/A)1.36669.00

0.00(N/A)1.44669.25

0.00(N/A)3.96669.50

0.00(N/A)8.49669.75

Contributing Structures

Orifice - 1

Orifice - 1

Orifice - 1

Orifice - 1

Orifice - 1

Riser - 1 + Orifice - 1

Riser - 1 + Orifice - 1

Riser - 1 + Orifice - 1
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  PO-2

Return Event:  5.00 yearsSubsection:  Elevation-Volume-Flow Table (Pond)

Infiltration

No Infiltration
Infiltration Method
(Computed)

Initial Conditions

ft667.00
Elevation (Water Surface,
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

hours0.050Time Increment

2S/t + O
(ft³/s)

Flow (Total)
(ft³/s)

Infiltration
(ft³/s)

Area
(acres)

Storage
(ac-ft)

Outflow
(ft³/s)

Elevation
(ft)

0.000.000.000.00060.0000.00667.00

1.580.680.000.00840.0020.68667.50

13.120.960.000.17560.0250.96668.00

57.801.180.000.19200.1171.18668.50

106.491.360.000.20910.2171.36669.00

132.421.440.000.21800.2711.44669.25

161.863.960.000.22710.3263.96669.50

194.438.490.000.23640.3848.49669.75
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  PO-2 (IN)

Return Event:  5.00 yearsSubsection:  Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method
(Computed)

Initial Conditions

ft667.00
Elevation (Water Surface,
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

hours0.050Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s5.14Flow (Peak In) hours11.950Time to Peak (Flow, In)

ft³/s1.11Flow (Peak Outlet) hours12.150Time to Peak (Flow, Outlet)

ft668.35
Elevation (Water Surface,
Peak)

ac-ft0.088Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft0.292Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft0.292
Volume (Total Outlet
Outflow)

ac-ft0.000Volume (Retained)

ac-ft0.000Volume (Unrouted)

%0.0Error (Mass Balance)
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  PO-2 (IN)

Return Event:  10.00 yearsSubsection:  Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method
(Computed)

Initial Conditions

ft667.00
Elevation (Water Surface,
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

hours0.050Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s6.23Flow (Peak In) hours11.950Time to Peak (Flow, In)

ft³/s1.18Flow (Peak Outlet) hours12.150Time to Peak (Flow, Outlet)

ft668.49
Elevation (Water Surface,
Peak)

ac-ft0.116Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft0.358Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft0.358
Volume (Total Outlet
Outflow)

ac-ft0.000Volume (Retained)

ac-ft0.000Volume (Unrouted)

%0.0Error (Mass Balance)
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  PO-2 (IN)

Return Event:  25.00 yearsSubsection:  Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method
(Computed)

Initial Conditions

ft667.00
Elevation (Water Surface,
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

hours0.050Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s7.80Flow (Peak In) hours11.950Time to Peak (Flow, In)

ft³/s1.25Flow (Peak Outlet) hours12.200Time to Peak (Flow, Outlet)

ft668.69
Elevation (Water Surface,
Peak)

ac-ft0.155Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft0.455Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft0.454
Volume (Total Outlet
Outflow)

ac-ft0.000Volume (Retained)

ac-ft0.000Volume (Unrouted)

%0.0Error (Mass Balance)
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  PO-2 (IN)

Return Event:  50.00 yearsSubsection:  Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method
(Computed)

Initial Conditions

ft667.00
Elevation (Water Surface,
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

hours0.050Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s9.08Flow (Peak In) hours11.950Time to Peak (Flow, In)

ft³/s1.31Flow (Peak Outlet) hours12.250Time to Peak (Flow, Outlet)

ft668.86
Elevation (Water Surface,
Peak)

ac-ft0.189Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft0.535Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft0.535
Volume (Total Outlet
Outflow)

ac-ft0.000Volume (Retained)

ac-ft0.000Volume (Unrouted)

%0.0Error (Mass Balance)
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  PO-2 (IN)

Return Event:  5.00 yearsSubsection:  Pond Inflow Summary

Summary for Hydrograph Addition at 'PO-2'

Upstream NodeUpstream Link

Proposed 9th<Catchment to Outflow Node>

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

5.1411.9500.292Proposed 9thFlow (From)

5.1411.9500.292PO-2Flow (In)
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  PO-2 (IN)

Return Event:  10.00 yearsSubsection:  Pond Inflow Summary

Summary for Hydrograph Addition at 'PO-2'

Upstream NodeUpstream Link

Proposed 9th<Catchment to Outflow Node>

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

6.2311.9500.358Proposed 9thFlow (From)

6.2311.9500.358PO-2Flow (In)
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  PO-2 (IN)

Return Event:  25.00 yearsSubsection:  Pond Inflow Summary

Summary for Hydrograph Addition at 'PO-2'

Upstream NodeUpstream Link

Proposed 9th<Catchment to Outflow Node>

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

7.8011.9500.455Proposed 9thFlow (From)

7.8011.9500.455PO-2Flow (In)
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9th Street Outfall Analysis

Storm Event:  Type II 24 hourLabel:  PO-2 (IN)

Return Event:  50.00 yearsSubsection:  Pond Inflow Summary

Summary for Hydrograph Addition at 'PO-2'

Upstream NodeUpstream Link

Proposed 9th<Catchment to Outflow Node>

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

9.0811.9500.535Proposed 9thFlow (From)

9.0811.9500.535PO-2Flow (In)
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9th Street Outfall Analysis

Index

Proposed Orange - 14th (Unit Hydrograph Summary, 5.00 years)...21, 22

Proposed 9th  (Unit Hydrograph Summary, 5.00 years)...19, 20

Proposed 9th  (Runoff CN-Area, 5.00 years)...14

PO-2 (Volume Equations, 5.00 years)...24

PO-2 (IN) (Pond Inflow Summary, 50.00 years)...38

PO-2 (IN) (Pond Inflow Summary, 5.00 years)...35
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PO-2 (IN) (Level Pool Pond Routing Summary, 10.00 years)...32

PO-2 (Elevation-Volume-Flow Table (Pond), 5.00 years)...30

PO-2 (Elevation-Area Volume Curve, 5.00 years)...23

P

ODOT TR-55 (Time-Depth Curve, 50.00 years)...11, 12

ODOT TR-55 (Time-Depth Curve, 5.00 years)...5, 6

ODOT TR-55 (Time-Depth Curve, 25.00 years)...9, 10

ODOT TR-55 (Time-Depth Curve, 10.00 years)...7, 8

O

Master Network Summary...2, 3, 4

M

Existing Orange - 14th  (Unit Hydrograph Summary, 5.00 years)...17, 18

Existing 9th (Unit Hydrograph Summary, 5.00 years)...15, 16

Existing 9th (Runoff CN-Area, 5.00 years)...13

E

Composite Outlet Structure - 1 (Outlet Input Data, 5.00 years)...25, 26

Composite Outlet Structure - 1 (Individual Outlet Curves, 5.00 years)...27, 28

Composite Outlet Structure - 1 (Composite Rating Curve, 5.00 years)...29

C
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Made By: ELJ Date: 11/18/2011
Checked By: AKL Date: 11/18/2011

Anti-Seep Collar From ODOT L&D 2 1117.4.1.2 
Y- Depth of water at 
spillway crest, 668.41 ft
Z-slope of upstream 
face of 
embankment 4
S-slope of outfall 
pipe 0.0063

Length of Saturation 
Graphically 26.0 ft
Seepage length 
increase 3.9 ft
W-Width of Collar 5
D - Diameter of 
Conduit 1
P - Projection of 
Collar (P=W-D) 4
# of collars 2

spaced 14 feet apart

STA. 25+12, 69.20 RT
STA. 25+14, 82.70 RT

Minimum 2 collars at minimum spacing 10'.

E. 9TH Water Quantity Basin Anti-Seep Collar Calculations

*Stationing from Carnegie 
Avenue



Cleveland Innerbelt Bridge 
Gateway Roadway Package 
 
DRAINAGE DESIGN REPORT 
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INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Inlet Spacing - Carnegie (9th to Ontario) LT (Allowable spread = 12 ft + 7 ft)

49633 07/18/2011 Carnegie 

AKL

Rainfall Area: Total Allow. Spread (ft.) :A 19.00Storm Frequency (yr.) : 5

Project : CUY-90-14.90

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL
LOCAL

DEPRESS.

(ft.)

26+69 Begin

25+00 CB-3A 169.00 0.76 0.22 1.00 3.29 10.00 0.0027 0.0160 0.0160 12.00 4.30 0.45 0.72 0.146 9.140.270.0417

23+05 CB-3A 195.00 0.66 0.48 1.00 2.82 10.00 0.0030 0.0200 0.0160 12.00 4.30 0.86 1.63 0.212 10.600.770.0417

21+00 CB-3A 205.00 0.83 0.35 1.00 2.85 10.00 0.0030 0.0200 0.0160 12.00 4.30 0.99 2.02 0.230 11.481.030.0417

18+92 SagCB-3 208.00 0.85 0.39 1.00 2.87 10.00 0.0030 0.0200 0.0160 12.00 4.30 ****** 2.46 0.247 12.44******0.0417

18+25 Begin

18+92 EndCB-3 67.00 0.90 0.13 1.00 1.26 10.00 0.0030 0.0200 0.0160 12.00 4.30 ****** 0.50 0.136 6.82******0.0417

Total Flow (cfs) : 2.96

SUMP DATA

Ponded Depth (ft.) : 0.220 Spread on Pavement (ft.) : 10.31

1CDSS 1.0.0.3. 2011-07-18 INLET SPACING - CARNEGIE (9TH TO ONTARIO) LT.xml



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Inlet Spacing - Carnegie (9th to Ontario) LT (Allowable spread = 12 ft + 7 ft)

49633 07/18/2011 Carnegie 

AKL

Rainfall Area: Total Allow. Spread (ft.) :A 19.00Storm Frequency (yr.) : 50

Project : CUY-90-14.90

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL
LOCAL

DEPRESS.

(ft.)

26+69 Begin

25+00 CB-3A 169.00 0.76 0.22 1.00 2.82 10.00 0.0027 0.0160 0.0160 12.00 6.79 0.61 1.14 0.174 10.850.530.0417

23+05 CB-3A 195.00 0.66 0.48 1.00 2.64 10.00 0.0030 0.0200 0.0160 12.00 6.79 1.19 2.68 0.255 12.951.490.0417

21+00 CB-3A 205.00 0.83 0.35 1.00 2.61 10.00 0.0030 0.0200 0.0160 12.00 6.79 1.40 3.46 0.281 14.552.060.0417

18+92 SagCB-3 208.00 0.85 0.39 1.00 2.52 10.00 0.0030 0.0200 0.0160 12.00 6.79 ****** 4.31 0.305 16.04******0.0417

18+25 Begin

18+92 EndCB-3 67.00 0.90 0.13 1.00 1.07 10.00 0.0030 0.0200 0.0160 12.00 6.79 ****** 0.79 0.162 8.09******0.0417

Total Flow (cfs) : 5.11

SUMP DATA

Ponded Depth (ft.) : 0.331 Spread on Pavement (ft.) : 16.82

1CDSS 1.0.0.3. 2011-07-18 INLET SPACING - CARNEGIE (9TH TO ONTARIO) LT.xml



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :INLET SPACING - CARNEGIE (WEST OF ONTARIO) LT

49633 05/17/2012 CARNEGIE

AKL

Rainfall Area: Total Allow. Spread (ft.) :A 12.00Storm Frequency (yr.) : 5

Project : CUY-90-14.90

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL
LOCAL

DEPRESS.

(ft.)

10+90 Begin

15+25 SagCB-3 435.00 0.89 0.49 1.00 5.41 10.00 0.0050 0.0160 0.0160 0.00 4.30 ****** 1.88 0.187 11.66******0.0417

16+73 Begin

15+25 EndCB-3 148.00 0.83 0.26 1.00 1.84 10.00 0.0072 0.0160 0.0160 0.00 4.30 ****** 0.93 0.134 8.36******0.0417

Total Flow (cfs) : 2.80

SUMP DATA

Ponded Depth (ft.) : 0.211 Spread on Pavement (ft.) : 11.96

1CDSS 1.0.0.3. 2012-05-17 INLET SPACING - CARNEGIE (WEST OF ONTARIO) LT.xml



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :INLET SPACING - CARNEGIE (WEST OF ONTARIO) LT

49633 05/17/2012 CARNEGIE

AKL

Rainfall Area: Total Allow. Spread (ft.) :A 12.00Storm Frequency (yr.) : 50

Project : CUY-90-14.90

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL
LOCAL

DEPRESS.

(ft.)

10+90 Begin

15+25 SagCB-3 435.00 0.89 0.49 1.00 4.70 10.00 0.0050 0.0160 0.0160 0.00 6.79 ****** 2.96 0.221 13.84******0.0417

16+73 Begin

15+25 EndCB-3 148.00 0.83 0.26 1.00 1.56 10.00 0.0072 0.0160 0.0160 0.00 6.79 ****** 1.47 0.159 9.93******0.0417

Total Flow (cfs) : 4.43

SUMP DATA

Ponded Depth (ft.) : 0.298 Spread on Pavement (ft.) : 17.42

1CDSS 1.0.0.3. 2012-05-17 INLET SPACING - CARNEGIE (WEST OF ONTARIO) LT.xml



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Inlet Spacing - RT to Sag on Carnegie (Sta. 15+23) RT (Carnegie=8'+1'=9')

49633 05/17/2012 Ontario Outfall

ELJ

Rainfall Area: Total Allow. Spread (ft.) :A 9.00Storm Frequency (yr.) : 5

Project : CUY-90-14.90

Allowable Depth (ft.) 0.50

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL
LOCAL

DEPRESS.

(ft.)

698+93 Begin

15+23 SagCB-3 80.00 0.90 0.30 1.00 0.93 10.00 0.0072 0.0160 0.0160 14.00 4.30 ****** 1.16 0.146 9.10******0.0417

14+10 Begin

15+23 EndCB-3 113.00 0.90 0.12 1.00 1.91 10.00 0.0050 0.0160 0.0160 14.00 4.30 ****** 0.46 0.111 6.91******0.0417

Total Flow (cfs) : 1.63

SUMP DATA

Ponded Depth (ft.) : 0.136 Spread on Pavement (ft.) : 7.27

1CDSS 1.0.0.3. 2012-05-17 INLET SPACING -  CARNEGIE RT-15+23.xml



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Inlet Spacing - RT to Sag on Carnegie (Sta. 15+23) RT (Carnegie=8'+1'=9')

49633 05/17/2012 Ontario Outfall

ELJ

Rainfall Area: Total Allow. Spread (ft.) :A 9.00Storm Frequency (yr.) : 50

Project : CUY-90-14.90

Allowable Depth (ft.) 0.50

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL
LOCAL

DEPRESS.

(ft.)

698+93 Begin

15+23 SagCB-3 80.00 0.90 0.30 1.00 0.78 10.00 0.0072 0.0160 0.0160 14.00 6.79 ****** 1.83 0.173 10.80******0.0417

14+10 Begin

15+23 EndCB-3 113.00 0.90 0.12 1.00 1.62 10.00 0.0050 0.0160 0.0160 14.00 6.79 ****** 0.73 0.131 8.20******0.0417

Total Flow (cfs) : 2.57

SUMP DATA

Ponded Depth (ft.) : 0.197 Spread on Pavement (ft.) : 11.09

1CDSS 1.0.0.3. 2012-05-17 INLET SPACING -  CARNEGIE RT-15+23.xml



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Inlet Spacing - Carnegie (9th to Ont) RT to Ont RT (Ont Spread 13' + 8')

49633 09/12/2011 Ontario 

AKL

Rainfall Area: Total Allow. Spread (ft.) :A 8.00Storm Frequency (yr.) : 5

Project : CUY-90-14.90

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL
LOCAL

DEPRESS.

(ft.)

26+69 Begin

25+25 CB-3 144.00 0.90 0.12 1.00 2.94 10.00 0.0027 0.0200 0.0160 12.00 4.30 0.44 0.46 0.135 6.750.020.0417

23+25 CB-3 200.00 0.90 0.24 1.00 3.44 10.00 0.0027 0.0200 0.0160 12.00 4.30 0.77 0.95 0.177 8.830.180.0417

22+20 CB-3 105.00 0.90 0.12 1.00 1.91 10.00 0.0030 0.0200 0.0160 12.00 4.30 0.57 0.64 0.150 7.480.070.0417

20+70 CB-3 150.00 0.83 0.19 1.00 2.60 10.00 0.0030 0.0200 0.0160 12.00 4.30 0.65 0.76 0.159 7.970.110.0417

19+35 CB-3A 135.00 0.79 0.21 1.00 2.30 10.00 0.0030 0.0200 0.0160 21.00 4.30 0.54 0.82 0.164 8.180.280.0417

29+49 CB-3A 98.00 0.82 0.44 1.00 1.22 10.00 0.0046 0.0160 0.0160 21.00 4.30 0.83 1.83 0.188 11.741.000.0417

29+30 SagCB-3 19.00 0.70 0.04 1.00 0.28 10.00 0.0046 0.0160 0.0160 21.00 4.30 ****** 1.12 0.156 9.76******0.0417

35+00 Begin

29+00 CB-3A 600.00 0.87 0.31 1.00 8.62 10.00 0.0051 0.0160 0.0160 21.00 4.30 0.62 1.16 0.155 9.700.540.0417

29+30 EndCB-3 30.00 0.70 0.07 1.00 0.47 10.00 0.0051 0.0160 0.0160 21.00 4.30 ****** 0.75 0.132 8.26******0.0417

Total Flow (cfs) : 1.88

SUMP DATA

Ponded Depth (ft.) : 0.153 Spread on Pavement (ft.) : 8.35

1CDSS 1.0.0.3. 2011-09-12 INLET SPACING - CARNEGIE (9TH TO ONTARIO) RT.xml

alorincz
Text Box
* Dimension denotes allowable spread for Ontario - 13 ft for RT only lane + 8 ft allowable spread in through lane = 21 ft.



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Inlet Spacing - Carnegie (9th to Ont) RT to Ont RT (Ont Spread 13' + 8')

49633 09/12/2011 Ontario 

AKL

Rainfall Area: Total Allow. Spread (ft.) :A 8.00Storm Frequency (yr.) : 50

Project : CUY-90-14.90

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL
LOCAL

DEPRESS.

(ft.)

26+69 Begin

25+25 CB-3 144.00 0.90 0.12 1.00 2.52 10.00 0.0027 0.0200 0.0160 12.00 6.79 0.63 0.73 0.160 8.010.100.0417

23+25 CB-3 200.00 0.90 0.24 1.00 2.93 10.00 0.0027 0.0200 0.0160 12.00 6.79 1.11 1.57 0.213 10.640.460.0417

22+20 CB-3 105.00 0.90 0.12 1.00 1.59 10.00 0.0030 0.0200 0.0160 12.00 6.79 0.91 1.19 0.188 9.420.290.0417

20+70 CB-3 150.00 0.83 0.19 1.00 2.18 10.00 0.0030 0.0200 0.0160 12.00 6.79 1.00 1.38 0.199 9.950.380.0417

19+35 CB-3A 135.00 0.79 0.21 1.00 1.92 10.00 0.0030 0.0200 0.0160 21.00 6.79 0.81 1.49 0.205 10.240.680.0417

29+49 CB-3A 98.00 0.82 0.44 1.00 1.02 10.00 0.0046 0.0160 0.0160 21.00 6.79 1.18 3.13 0.230 14.361.950.0417

29+30 SagCB-3 19.00 0.70 0.04 1.00 0.24 10.00 0.0046 0.0160 0.0160 21.00 6.79 ****** 2.14 0.199 12.46******0.0417

35+00 Begin

29+00 CB-3A 600.00 0.87 0.31 1.00 7.58 10.00 0.0051 0.0160 0.0160 21.00 6.79 0.83 1.83 0.184 11.521.000.0417

29+30 EndCB-3 30.00 0.70 0.07 1.00 0.40 10.00 0.0051 0.0160 0.0160 21.00 6.79 ****** 1.33 0.164 10.22******0.0417

Total Flow (cfs) : 3.48

SUMP DATA

Ponded Depth (ft.) : 0.248 Spread on Pavement (ft.) : 14.32

1CDSS 1.0.0.3. 2011-09-12 INLET SPACING - CARNEGIE (9TH TO ONTARIO) RT.xml

alorincz
Text Box
* Dimension denotes allowable spread for Ontario - 13 ft for RT only lane + 8 ft allowable spread in through lane = 21 ft.



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Inlet Spacing - Ontario (Carnegie to north) LT

49633 09/12/2011 Ontario 

AKL

Rainfall Area: Total Allow. Spread (ft.) :A 8.00Storm Frequency (yr.) : 5

Project : CUY-90-14.90

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL
LOCAL

DEPRESS.

(ft.)

31+90 Begin

33+20 CB-3 130.00 0.90 0.25 1.00 1.75 10.00 0.0056 0.0160 0.0160 13.30 4.30 0.70 0.97 0.143 8.910.270.0417

33+50 CB-3 30.00 0.85 0.11 1.00 0.47 10.00 0.0051 0.0160 0.0160 8.00 4.30 0.53 0.66 0.126 7.850.130.0417

34+05 CB-3 55.00 0.67 0.18 1.00 0.85 10.00 0.0051 0.0160 0.0160 8.00 4.30 0.53 0.65 0.125 7.830.130.0417

34+70 CB-3 65.00 0.66 0.20 1.00 0.99 10.00 0.0051 0.0160 0.0160 8.00 4.30 0.55 0.69 0.128 7.980.140.0417

35+40 CB-3 70.00 0.69 0.19 1.00 1.07 10.00 0.0051 0.0160 0.0160 8.00 4.30 0.55 0.69 0.128 7.980.140.0417

36+10 CB-3 70.00 0.72 0.18 1.00 1.07 10.00 0.0051 0.0160 0.0160 8.00 4.30 0.55 0.69 0.128 7.980.140.0417

36+70 CB-3 60.00 0.76 0.14 1.00 0.95 10.00 0.0051 0.0160 0.0160 8.00 4.30 0.49 0.60 0.121 7.570.100.0417

37+45 SagCB-3 75.00 0.90 0.11 1.00 1.23 10.00 0.0050 0.0160 0.0160 8.00 4.30 ****** 0.55 0.118 7.35******0.0417

38+50 Begin

37+75 CB-3A 75.00 0.90 0.04 1.00 1.97 10.00 0.0030 0.0160 0.0160 8.00 4.30 0.16 0.17 0.084 5.250.010.0417

37+45 EndCB-3 30.00 0.90 0.02 1.00 0.90 10.00 0.0030 0.0160 0.0160 8.00 4.30 ****** 0.10 0.069 4.28******0.0417

Total Flow (cfs) : 0.65

SUMP DATA

Ponded Depth (ft.) : 0.055 Spread on Pavement (ft.) : 2.24

1CDSS 1.0.0.3. 2011-09-12 INLET SPACING - ONTARIO (CARNEGIE TO NORTH) LT.xml

alorincz
Text Box
*

alorincz
Text Box
* Due to varying outside lane width, this dimension is the allowable spread width at each CB.



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Inlet Spacing - Ontario (Carnegie to north) LT

49633 09/12/2011 Ontario 

AKL

Rainfall Area: Total Allow. Spread (ft.) :A 8.00Storm Frequency (yr.) : 50

Project : CUY-90-14.90

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL
LOCAL

DEPRESS.

(ft.)

31+90 Begin

33+20 CB-3 130.00 0.90 0.25 1.00 1.49 10.00 0.0056 0.0160 0.0160 13.30 6.79 0.96 1.53 0.169 10.570.570.0417

33+50 CB-3 30.00 0.85 0.11 1.00 0.39 10.00 0.0051 0.0160 0.0160 8.00 6.79 0.81 1.19 0.157 9.790.380.0417

34+05 CB-3 55.00 0.67 0.18 1.00 0.70 10.00 0.0051 0.0160 0.0160 8.00 6.79 0.82 1.21 0.158 9.860.390.0417

34+70 CB-3 65.00 0.66 0.20 1.00 0.82 10.00 0.0051 0.0160 0.0160 8.00 6.79 0.85 1.28 0.161 10.070.430.0417

35+40 CB-3 70.00 0.69 0.19 1.00 0.88 10.00 0.0051 0.0160 0.0160 8.00 6.79 0.86 1.30 0.162 10.120.440.0417

36+10 CB-3 70.00 0.72 0.18 1.00 0.88 10.00 0.0051 0.0160 0.0160 8.00 6.79 0.86 1.30 0.162 10.140.440.0417

36+70 CB-3 60.00 0.76 0.14 1.00 0.78 10.00 0.0051 0.0160 0.0160 8.00 6.79 0.80 1.17 0.156 9.720.370.0417

37+45 SagCB-3 75.00 0.90 0.11 1.00 1.01 10.00 0.0050 0.0160 0.0160 8.00 6.79 ****** 1.07 0.151 9.44******0.0417

38+50 Begin

37+75 CB-3A 75.00 0.90 0.04 1.00 1.67 10.00 0.0030 0.0160 0.0160 8.00 6.79 0.23 0.27 0.100 6.240.050.0417

37+45 EndCB-3 30.00 0.90 0.02 1.00 0.74 10.00 0.0030 0.0160 0.0160 8.00 6.79 ****** 0.18 0.086 5.38******0.0417

Total Flow (cfs) : 1.25

SUMP DATA

Ponded Depth (ft.) : 0.108 Spread on Pavement (ft.) : 5.55

1CDSS 1.0.0.3. 2011-09-12 INLET SPACING - ONTARIO (CARNEGIE TO NORTH) LT.xml

alorincz
Text Box
* Due to varying outside lane width, this dimension is the allowable spread width at each CB.

alorincz
Text Box
*



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :INLET SPACING - ONTARIO (SOUTH OF CARNEGIE) LT

49633 09/12/2011 ONTARIO

AKL

Rainfall Area: Total Allow. Spread (ft.) :A 9.00Storm Frequency (yr.) : 5

Project : CUY-90-14.90

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL
LOCAL

DEPRESS.

(ft.)

31+60 Begin

30+70 CB-3A 115.00 0.69 0.39 1.00 1.28 10.00 0.0082 0.0160 0.0160 9.00 4.30 0.62 1.16 0.142 8.870.540.0417

30+33 SagCB-3 37.00 0.73 0.09 1.00 0.47 10.00 0.0082 0.0160 0.0160 9.00 4.30 ****** 0.82 0.125 7.80******0.0417

25+00 Begin

27+10 I-2-8 210.00 0.67 0.45 1.00 2.08 10.00 0.0106 0.0160 0.0160 9.00 4.30 0.89 1.30 0.141 8.820.410.1667

29+80 CB-3A 270.00 0.84 0.07 1.00 4.36 10.00 0.0052 0.0160 0.0160 9.00 4.30 0.42 0.66 0.125 7.830.240.0417

30+33 EndCB-3 53.00 0.71 0.11 1.00 0.85 10.00 0.0052 0.0160 0.0160 9.00 4.30 ****** 0.58 0.119 7.44******0.0417

Total Flow (cfs) : 1.40

SUMP DATA

Ponded Depth (ft.) : 0.119 Spread on Pavement (ft.) : 6.23

1CDSS 1.0.0.3. 2011-09-12 INLET SPACING - ONTARIO (CARNEGIE TO SOUTH) LT.xml



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :INLET SPACING - ONTARIO (SOUTH OF CARNEGIE) LT

49633 09/12/2011 ONTARIO

AKL

Rainfall Area: Total Allow. Spread (ft.) :A 9.00Storm Frequency (yr.) : 50

Project : CUY-90-14.90

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL
LOCAL

DEPRESS.

(ft.)

31+60 Begin

30+70 CB-3A 115.00 0.69 0.39 1.00 1.08 10.00 0.0082 0.0160 0.0160 9.00 6.79 0.84 1.83 0.168 10.530.990.0417

30+33 SagCB-3 37.00 0.73 0.09 1.00 0.40 10.00 0.0082 0.0160 0.0160 9.00 6.79 ****** 1.44 0.154 9.62******0.0417

25+00 Begin

27+10 I-2-8 210.00 0.67 0.45 1.00 1.77 10.00 0.0106 0.0160 0.0160 9.00 6.79 1.14 2.05 0.168 10.470.910.1667

29+80 CB-3A 270.00 0.84 0.07 1.00 3.65 10.00 0.0052 0.0160 0.0160 9.00 6.79 0.67 1.31 0.162 10.110.640.0417

30+33 EndCB-3 53.00 0.71 0.11 1.00 0.70 10.00 0.0052 0.0160 0.0160 9.00 6.79 ****** 1.17 0.155 9.70******0.0417

Total Flow (cfs) : 2.61

SUMP DATA

Ponded Depth (ft.) : 0.199 Spread on Pavement (ft.) : 11.23

1CDSS 1.0.0.3. 2011-09-12 INLET SPACING - ONTARIO (CARNEGIE TO SOUTH) LT.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :CARNEGIE - CONNECT TO EXISTING 12" STORM SEWER AT 25+23 RT

49633 09/15/2011 CARNEGIE

AKL

Rainfall Area:

Minimum Pipe Size :

A

12.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25

Project : CUY-90-14.90

Tailwater Elevation (ft.): 665.69

Σ
∆JUNCTION

From To

STATION

Σ
RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA∆

D12A EX12 25+24

25+18

5.10 6.20 0.6 0.7 12 9.3 0.0549 665.20

664.69

5.44 7.79 665.69

665.69

669.26

670.32

3.57 3.06 CB 3

0.015

10.00 0.0005

begin

0.12

0.12

0.11

0.11

1CDSS 1.0.0.3. 2015-02-09 CARNEGIE 25+23 RT.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Storm Sewer Design Carnegie Left 1

49633 07/19/2011 CARNEGIE 

MTR

Rainfall Area:

Minimum Pipe Size :

A

12.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25

Project : CUY-90-14.90

Tailwater Elevation (ft.): 664.66

Σ
∆JUNCTION

From To

STATION

Σ
RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA∆

D70 2304 23+05

23+05

5.10 6.20 1.6 2.0 12 6.0 0.0050 663.69

663.66

3.04 2.35 664.68

664.66

669.06

669.55

4.38 4.37 CB 3A

0.015

10.00 0.0040

begin

0.48

0.48

0.32

0.32

1CDSS 1.0.0.3. 2015-02-09 SS-Carnegie Left 1.xml

krmonroe
Typewritten Text
*

krmonroe
Text Box
*   This is the original design elevation. Invert elevation could not be verified from the approved as-built survey information, structure D70 was filled with water to an elevation of 664.81.



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Storm Sewer Design Carnegie Left 1A

49633 10/26/2011 CARNEGIE 

JCA

Rainfall Area:

Minimum Pipe Size :

A

12.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25

Project : CUY-90-14.90

Tailwater Elevation (ft.): 663.96

Σ
∆JUNCTION

From To

STATION

Σ
RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA∆

D73 7828 21+00

21+00

5.10 6.18 1.5 1.8 12 23.0 0.0100 663.40

663.17

3.90 3.32 664.04

663.96

668.65

671.18

4.61 4.25 CB 3A

0.015

10.00 0.0034

begin

0.35

0.35

0.29

0.29

1CDSS 1.0.0.3. 2015-02-09  SS-Carnegie Left 1A.xml

krmonroe
Text Box
NOTE: CDSS calculation shows full length of existing pipe. 6 feet of pipe to be reconstructed at 1% slope within limits of new sidewalk construction.  Invert at end of 6 foot proposed pipe  = 663.34' 

krmonroe
Text Box
*   This is the original design elevation. Invert elevation could not be verified from the approved as-built survey information, structure D73 was filled with water to an elevation of 664.53.

krmonroe
Typewritten Text
*



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Storm Sewer Design Carnegie Left 1B

49633 07/19/2011 CARNEGIE 

MTR

Rainfall Area:

Minimum Pipe Size :

A

12.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25

Project : CUY-90-14.90

Tailwater Elevation (ft.): 664.75

Σ
∆JUNCTION

From To

STATION

Σ
RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA∆

D76 7899 18+92

18+33

5.10 6.18 2.3 2.8 12 57.0 0.0432 664.03

661.57

7.49 6.90 665.21

664.75

668.07

668.32

2.86 3.04 CB 3

0.015

10.00 0.0080

begin

0.52

0.52

0.45

0.45

1CDSS 1.0.0.3. 2015-02-09 SS-Carnegie Left 1B.xml

krmonroe
Text Box
*   This is the original design elevation. Invert elevation could not be verified from the approved as-built survey information, structure D76 was filled with water to an elevation of 664.77.

krmonroe
Typewritten Text
*



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Storm Sewer Design Carnegie-Ontario 5

49633 05/17/2012 CARNEGIE 

MTR

Rainfall Area:

Minimum Pipe Size :

A

12.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25

Project : CUY-90-14.90

Tailwater Elevation (ft.): 662.89

Σ
∆JUNCTION

From To

STATION

Σ
RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA∆

D93 8726 15+25

15+14

5.10 6.18 3.3 4.0 15 19.1 0.0000 661.75

661.75

2.71 0.01 663.00

662.89

667.19

667.69

4.19 4.19 CB 3

0.015

10.00 0.0052

Warningbegin

0.75

0.75

0.65

0.65

1CDSS 1.0.0.3. 2015-02-09 SS-CARNEGIE LEFT 5.xml

krmonroe
Text Box
*  D93 to D8726. Based on the approved as-built survey information, the invert elevation at structure D8726 would be 662.17, which would result in a negative slope of -2.20% for the pipe run of D93 to D8726.

krmonroe
Text Box
*

krmonroe
Line

krmonroe
Line



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Storm Sewer Design Carnegie-Ontario 2-3

49633 07/19/2011 CARNEGIE

MTR

Rainfall Area:

Minimum Pipe Size :

A

12.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25

Project : CUY-90-14.90

Tailwater Elevation (ft.): 659.35

Σ
∆JUNCTION

From To

STATION

Σ
RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA∆

D72 D72A 22+20

21+75

5.10 6.14 0.6 0.7 12 42.9 0.0093 666.15

665.75

2.91 3.21 666.47

666.42

669.00

668.90

2.53 1.85 CB 3

0.015

10.00 0.0005

begin

0.12

0.12

0.11

0.11

D72A CS 21+75

21+76

5.04 6.12 1.0 1.2 12 47.7 0.1753 665.20

656.84

9.72 13.91 665.41

659.35

668.90

669.53

3.49 2.70 CB 3

0.015

10.25 0.0015

final

0.10

0.22

0.09

0.20

1CDSS 1.0.0.3. 2015-02-09 SS-Carnegie Right 2-3.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Storm Sewer Design Carnegie-Ontario 2-3B

49633 10/21/2011 CARNEGIE 

JCA

Rainfall Area:

Minimum Pipe Size :

A

12.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25

Project : CUY-90-14.90

Tailwater Elevation (ft.): 658.61

Σ
∆JUNCTION

From To

STATION

Σ
RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA∆

D77 D77B 19+35

19+45

5.10 6.18 0.8 1.0 12 17.0 0.0076 664.10

663.97

3.05 2.90 664.70

664.68

668.22

668.36

3.52 3.12 CB 3A

0.015

10.00 0.0011

begin

0.21

0.21

0.17

0.17

D77B D77A 19+45

20+00

5.07 6.13 0.8 1.0 12 55.0 0.0276 663.95

662.43

4.81 5.52 664.25

663.14

668.36

669.10

4.11 3.41 MH 3

0.015

10.09 0.00110.00

0.21

0.00

0.17

D74 D77A 20+64

20+00

5.10 6.15 0.8 1.0 12 64.3 0.0264 664.55

662.85

4.68 5.40 664.85

663.56

668.57

669.10

3.72 3.02 CB 3

0.015

10.00 0.0010

begin

0.19

0.40

0.16

0.32

D77A D780 20+00

19+91

5.03 6.06 1.6 2.0 12 38.6 0.0000 657.01

657.01

2.07 0.01 658.77

658.61

669.24

669.10

10.47 11.23 MH 3

0.015

10.28 0.0040

Warningfinal

0.00

0.40

0.00

0.32

1CDSS 1.0.0.3. 2015-02-09 SS-Carnegie Right 2-3B.xml

krmonroe
Text Box
*

krmonroe
Line

krmonroe
Line

krmonroe
Text Box
*  D77A to D7809 (Shown as D780 in CDSS). The invert elevation of structure D7809, from D77A, could not be verified from the approved as-built survey information. The original design called for the pipe to have an invert elevation of 657.61 at D7809, however this would result in a negative slope of -1.55%.



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Storm Sewer Design Carnegie-Ontario 2-3D

49633 09/26/2011 ONTARIO 

AKL

Rainfall Area:

Minimum Pipe Size :

A

12.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25

Project : CUY-90-14.90

Tailwater Elevation (ft.): 664.21

Σ
∆JUNCTION

From To

STATION

Σ
RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA∆

D79 D80 29+00

29+30

5.10 6.15 1.4 1.7 12 30.0 0.0063 663.71

663.52

3.22 2.64 664.53

664.44

667.95

667.60

3.42 3.24 CB 3A

0.015

10.00 0.0029

begin

0.31

0.31

0.27

0.27

D80 D81 29+30

29+49

5.06 6.15 1.8 2.1 12 19.4 0.0175 663.58

663.24

5.00 4.40 664.44

664.35

667.60

667.62

3.16 3.02 CB 3

0.015

10.16 0.00480.11

0.42

0.08

0.35

D81 7710 29+49

29+50

5.05 6.15 3.6 4.3 12 7.0 0.0586 663.24

662.83

9.40 8.04 664.35

664.21

667.62

668.43

3.27 3.38 CB 3A

0.015

10.22 0.0198

final

0.44

0.86

0.36

0.71

1CDSS 1.0.0.3. 2015-02-09 SS-Carnegie Right 2-3D.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :STORM SEWER - CARNEGIE - SAG @ 15+23 RT

49633 05/17/2012 CARNEGIE

AKL

Rainfall Area:

Minimum Pipe Size :

A

12.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25

Project : CUY-90-14.90

Tailwater Elevation (ft.): 663.63

Σ
∆JUNCTION

From To

STATION

Σ
RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA∆

D136 8734 15+25

15+01

5.10 6.19 3.1 3.8 15 29.7 0.0269 662.72

661.92

6.76 9.88 663.77

663.63

666.92

667.60

3.15 2.95 CB 3

0.015

10.00 0.0046

begin

0.68

0.68

0.61

0.61

1CDSS 1.0.0.3. 2015-02-09 SS-Carnegie Right 7.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :BL14  Catch Basin  D-136A

49633 12/07/2011 BL - 14 Carnegie

ELJ

Rainfall Area:

Minimum Pipe Size :

A

12.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25

Project : Cleveland Innerbelt

Tailwater Elevation (ft.): 660.83

Σ
∆JUNCTION

From To

STATION

Σ
RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA∆

136A 8734 15+35

15+26

5.10 6.20 1.2 1.5 12 16.4 0.0976 661.56

659.96

8.36 10.37 661.82

660.83

667.41

667.69

5.59 4.85 CB 2-2B

0.015

10.00 0.0022

begin

0.26

0.26

0.23

0.23

1CDSS 1.0.0.3. 2015-02-09 SS - D136A.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Storm Sewer Design Carnegie-Ontario 4

49633 09/15/2011 ONTARIO 

MTR

Rainfall Area:

Minimum Pipe Size :

A

12.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25

Project : CUY-90-14.90

Tailwater Elevation (ft.): 662.29

Σ
∆JUNCTION

From To

STATION

Σ
RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA∆

D95 D96 33+20

33+50

5.10 6.17 1.1 1.4 12 30.0 0.0060 662.84

662.66

3.02 2.57 663.47

663.41

666.92

666.82

3.45 3.08 CB 3

0.015

10.00 0.0020

begin

0.25

0.25

0.23

0.23

D96 D86A 33+50

33+75

5.06 6.13 1.6 2.0 12 26.0 0.0060 662.66

662.50

3.27 2.57 663.41

663.30

666.82

667.50

3.41 3.16 CB 3

0.015

10.17 0.00400.11

0.36

0.09

0.32

D85 D86 34+70

34+05

5.10 5.94 0.9 1.1 12 65.0 0.0070 662.40

661.95

3.01 2.78 663.02

662.94

666.40

666.61

3.38 3.00 CB 3

0.015

10.00 0.0012

begin

0.20

0.56

0.18

0.50

D86 D86A 34+05

33+75

5.02 5.94 1.7 2.0 12 31.0 0.0050 661.95

661.79

3.07 2.35 662.94

662.81

666.61

667.50

3.67 3.66 CB 3

0.015

10.36 0.00410.18

0.74

0.15

0.65

D86A D86B 33+75

34+61

4.98 5.94 3.3 3.9 15 109.0 0.0040 661.54

661.10

3.29 3.83 662.81

662.29

667.50

670.50

4.69 4.71 MH 3

0.015

10.53 0.0048

final

0.00

0.74

0.00

0.65

1CDSS 1.0.0.3. 2015-02-09 SS-ONTARIO LEFT 4.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Storm Sewer Design Carnegie-Ontario 4B

49633 05/19/2011 ONTARIO 

MTR

Rainfall Area:

Minimum Pipe Size :

A

12.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25

Project : CUY-90-14.90

Tailwater Elevation (ft.): 662.38


JUNCTION

From To

STATION


RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA

D88 D87 35+40

36+10

5.10 6.08 0.7 0.8 12 70.0 0.0090 662.12

661.49

3.02 3.15 662.48

662.43

666.12

665.90

3.64 3.00 CB 3

0.015
10.00 0.0007

begin

0.19

0.19

0.13

0.13

D87 8277 36+10

35+96

5.01 6.08 1.3 1.6 12 19.0 0.0060 661.49

661.38

3.12 2.57 662.43

662.38

665.90

666.22

3.47 3.41 CB 3

0.015
10.39 0.0026

final

0.18

0.37

0.13

0.26

1CDSS 1.0.0.3. SS-ONTARIO LEFT 4B.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Storm Sewer Design Carnegie-Ontario 4C

49633 11/17/2011 ONTARIO

AKL

Rainfall Area:

Minimum Pipe Size :

A

12.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25

Project : CUY-90-14.90

Tailwater Elevation (ft.): 661.75


JUNCTION

From To

STATION


RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA

D89 8470 36+70

36+82

5.10 6.18 0.5 0.7 12 23.0 0.0110 661.00

660.75

3.07 3.48 661.76

661.75

665.89

666.88

4.13 3.89 CB 3

0.015
10.00 0.0005

begin

0.14

0.14

0.11

0.11

1CDSS 1.0.0.3. SS-ONTARIO LEFT 4C.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Storm Sewer Design Carnegie-Ontario 4D

49633 05/19/2011 ONTARIO 

MTR

Rainfall Area:

Minimum Pipe Size :

A

12.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25

Project : CUY-90-14.90

Tailwater Elevation (ft.): 661.81


JUNCTION

From To

STATION


RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA

D91 D90 37+75

37+45

5.10 6.15 0.2 0.2 12 30.0 0.0250 661.66

660.91

3.00 5.25 661.82

661.82

665.66

665.49

3.84 3.00 CB 3A

0.015
10.00 0.0001

begin

0.04

0.04

0.04

0.04

D90 8472 37+45

37+50

5.06 6.15 0.8 0.9 12 10.0 0.0100 660.91

660.81

3.28 3.32 661.82

661.81

665.49

666.34

3.67 3.58 CB 3

0.015
10.17 0.0009

final

0.13

0.17

0.12

0.15

1CDSS 1.0.0.3. SS-ONTARIO LEFT 4D.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Storm Sewer Design Carnegie-Ontario 6A

49633 09/15/2011 CARNEGIE

MTR

Rainfall Area:

Minimum Pipe Size :

A

12.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25

Project : CUY-90-14.90

Tailwater Elevation (ft.): 664.22

Σ
∆JUNCTION

From To

STATION

Σ
RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA∆

D82 D83 29+80

30+33

5.10 6.11 0.3 0.4 12 51.2 0.0152 663.69

662.91

2.87 4.10 664.41

664.41

667.89

667.71

3.48 3.20 CB 3A

0.015

10.00 0.0001

begin

0.07

0.07

0.06

0.06

D84 D83 30+70

30+33

5.10 6.11 1.4 1.7 12 35.6 0.0132 663.93

663.46

4.25 3.82 664.51

664.41

667.93

667.71

3.42 3.00 CB 3A

0.015

10.00 0.0029

begin

0.39

0.46

0.27

0.33

D83 8025 30+33

30+52

5.03 6.11 2.4 2.9 12 20.9 0.0134 662.71

662.43

4.88 3.84 664.41

664.22

667.71

668.83

3.30 4.00 CB 3

0.015

10.30 0.0089

final

0.20

0.66

0.14

0.48

1CDSS 1.0.0.3. 2015-02-09 SS-ONTARIO LEFT 6A.xml
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Gateway Roadway Package 
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Bridge Deck Drainage Calculations Summary 

For Bridge CUY‐90‐1566 ‐ (Main Span Unit 1-2‐3 & Ramp A5) 

Unit 1 

Unit 1 is the new I‐90 WB Bridge from approximately Sta. 122 + 93 to Sta. 127 + 02 and spans 409 ft.  For the 

Interim condition, Unit 1 has a 0.81% longitudinal slope, 2% cross slope from crown to right, 4% cross slope left of 

the crown, 5‐12 ft lanes, 12 ft right shoulder, and 8 ft left shoulder. The high point of the bridge or drainage divide 

is located approximately at Station 136+34 ft. 

During the Bidirectional condition the bridge has 4‐11 ft west bound lanes, and 2‐12 ft east bound lanes with a PCB 

dividing the two allowing drainage to pass from west to east bound lanes. The east bond right shoulder is 6 ft and 

the west bound left shoulder is variable. 

Four 5 ft wide scuppers are proposed on the right shoulder with locations shown on the attached calculations and 

drainage map from the high point to the beginning of Unit 1.  Two scuppers are located on Unit 1 next to pier 2.  

The other scuppers will downspout at piers 3 & 4 and are offset from the pier approx. 62ft and will flow down the 

delta frame to the pier. These scuppers are necessary per the below spread criteria. 

Spread was analyzed for the interim/ future condition, along with the bi‐directional condition.  Per the scope 

requirements the interim/future condition spread was not to exceed the shoulder during a 10‐year event.  For the 

bi‐directional condition, it is required that the 2‐year event spread not exceed the shoulder plus 1/3 of the 

adjacent travel lane.  For the proposed four scupper configuration described above, 10‐yr spread criteria are met, 

meeting ODOT requirements. During the bi‐directional condition the spread exceeded the 2‐year criteria by 0.16 ft 

and 0.15 ft at 129+43 and 122+28, respectively, which has been approved by ODOT for final design.  

Unit 2 

Unit 2 is the new I‐90 WB Bridge from approximately Sta. 127 + 02 to Sta. 157 + 94.5 and spans 3092.5 ft.  For the 

Interim condition, Unit 2 has a 0.81% longitudinal slope, 2% cross slope from crown to right, 4% cross slope left of 

the crown going up to the high point at Sta. 136+34.  From Sta. 136+34, the longitudinal slope transitions to 0.50% 

longitudinal slope, 2%‐4% cross slope from the crown to right, and 4% cross slope left of crown has 5‐12 ft lanes, 

12 ft right shoulder, and 4‐8 ft left shoulder.  At approx. Sta. 141+00 the left lane transitions into Ramp A5 and a 

drainage barrier starting at Sta. 149+85 will be in place so that Ramp A5 doesn’t flow across the mainline. 

During the Bidirectional condition the bridge has 4‐11 ft west bound lanes, and 2‐12 ft east bound lanes with a PCB 

dividing the two allowing drainage to pass from west to east bound lanes. The east bond right shoulder is 6 ft and 

the west bound left shoulder is variable.  Ramp A5 converges with the mainline at Sta. 145+00. 

19 total scuppers are located on Unit 2.  Four 5 ft wide scuppers are proposed on the right shoulder with locations 

shown on the attached calculations and drainage map from the high point to the beginning of Unit 1.  Two 

scuppers are located on Unit 1 next to pier 2, and the other two scuppers will downspout at piers 3 & 4, 

respectively on Unit 2 and are offset from the pier approx. 62ft and will flow down the delta frame to the pier.  

Seventeen 5 ft wide scuppers are proposed from the high point to the end on Unit 2.  Nine are located along the 

right shoulder, five on the left shoulder, and three along the barrier between Ramp A5 and the mainline. The 

scupper located at Sta. 157+92 along the Ramp A5 barrier acts as a backup to the scupper at Sta. 158+00 which is 

used for the calculations.  The 5 ft wide scupper at Sta. 148+90 & 155+94 has a 6 ft shoulder but rounding occurs at 

4ft.  Due to maintenance of this scupper, it will be 5 ft and depressed through the rounding and have a maximum 

5% slope transition from the rounding to the top of scupper.  The high side shoulder has a low point on Ramp A5 at 

718+18.91 and high point at 716+52.78.  A scupper is located at the low point and flanking scuppers at 718+30 and 

718+05.  A sump calculation shows 0.0063ft of depth, and 0.16ft of spread at the low point.  The edge of shoulder 

ALorincz
Text Box
FOR INFORMATION ONLY - UPDATED MAIN SPAN UNITS 1-2-3 / RAMP A SCUPPER CALCULATIONS.  OFFICIAL CALCULATIONS WILL BE SUBMITTED WITH THE UNIT 2 SUPERSTRUCTURE PLANS.



side of the scupper will be depressed 1” at the sag, and will need to be hand finished 10ft on either side of the 

scupper. 

Spread was analyzed for the interim/ future condition, along with the bi‐directional condition.  Per the 

scope requirements the interim/future condition spread was not to exceed the shoulder during a 10‐yr 

event.  For the bi‐directional condition, it is required that the 2‐yr event spread not exceed the shoulder plus 1/3 of 

the adjacent travel lane.  For the proposed 14 scupper configuration described above, 10‐yr & 2‐yr spread criteria 

are met, meeting ODOT requirements on Unit 2.  

Unit 3 

Unit 3 is the new I‐90 WB Bridge from approximately Sta. 157 + 94.5 to Sta. 166 + 37.14 and spans 839.5 ft.  For the 

Interim condition, Unit 3 has a 0.5% longitudinal slope, 4% cross slope from crown to right, 4% cross slope left.  5‐

12 ft lanes, 12 ft right shoulder, and 6 ft left shoulder.  At approx. Sta. 159+00 the left lane transitions into Ramp 

A4 and a gore section divides traffic.  No drainage barrier is needed to separate Ramp A4 and the mainline. 

During the Bidirectional condition the bridge has 3‐11 ft west bound lanes, and 2‐12 ft east bound lanes with a PCB 

dividing the two allowing drainage to pass from west to east bound lanes. The east bond right shoulder is 6 ft and 

the west bound left shoulder is variable.  Ramp A4 converges with the mainline at Sta. 158+00. 

One 5 ft wide scupper is proposed on the right shoulder at pier 12 with location shown on the attached 

calculations and drainage map.  The remaining drainage will flow off the bridge and to the inlets in the approach 

slab.  An inlet is also on the left shoulder after the approach slab to pick up drainage from the left shoulder. 

Spread was analyzed for the interim/ future condition, along with the bi‐directional condition.  Per the scope 

requirements the interim/future condition spread was not to exceed the shoulder during a 10‐yr event.  For the bi‐

directional condition, it is required that the 2‐yr event spread not exceed the shoulder plus 1/3 of the adjacent 

travel lane.  For the proposed one scupper configuration described above, 10‐yr & 2‐yr spread criteria are met, 

meeting ODOT requirements on Unit 3.  

Ramp A5 

Ramp A5 is the new I‐90 WB Bridge/On Ramp for Ontario Ave. from approximately Sta. 707+32.5 to Sta. 699+75.55 

and spans 763.44 ft.  For the Interim/Bi‐directional condition, Ramp A5 has a 0.42‐4.99% longitudinal slope, and 

variable cross slopes do to the super change of the ramp.  The Ramp has 2‐12 ft lanes, 6 ft right shoulder, and 4 ft 

left shoulder that tapers down to 2ft.  

Two 4 ft wide scuppers are proposed on the left shoulder at piers 2 & 3 and are shown on the attached 

calculations and drainage map.  The remaining drainage on the right shoulder will flow to inlets off the bridge and 

are included in Gateway Submittal.  Scupper flows will be discharged to the combined sewers along Central 

Viaduct and a new system draining the parking lot north of Commercial Rd. 

Spread was analyzed for the interim/ future condition, along with the bi‐directional condition (same as Interim).  

Per the scope requirements the interim/future condition spread was not to exceed the shoulder during a 10‐year 

event.  For the proposed two scupper configuration described above, 10‐yr spread criteria were met, meeting 

ODOT requirements.  



Date: Use spread equation from 1986 FHWA Bridge Deck Drainage Guidelines.
Date: Use E=1-(1-w/t)^2.67*Q per HEC 12 for determining inlet intercept flow.

      where w = scupper width (ft), and t = design spread (ft).
n = 0.015 Allowable Spread is spread that is less than the shoulder width

GUTTER ANALYSIS
Station offset Area (A) Runoff Total T I Q L-Sl. X-Sl. By- Total Y Shoulder Spread (t) Inlet   Flow Velocity Length Splash Over Splash Inlet By- By-

(feet) Side (acres) Coeff CA CA (min.) (in/hr) (cfs) (ft/ft) (ft/ft) Pass Q (ft) Width (ft) Width (w) Area (ft/s) (flow dir.) Vel for L Reduction Intercept Pass Pass
( C ) (cfs) (cfs) (ft) (ft) (sq ft) (ft) (ft/s) Factor Flow (E) (cfs) (cfs) %

I-90 WB/Ramp A6

Made by:   AHR 8/8/2011
Checked by: BH 8/8/2011

Job Number: 49633

MAIN VIADUCT UNIT 1 & 2 TO HIGH POINT DECK DRAINAGE CALCULATIONS (ODOT 10 YR RAINFALL CHECK FOR INTERIM CONDITION)

LOCATION INLET ANALYSIS

( C ) (cfs) (cfs) (ft) (ft) (sq ft) (ft) (ft/s) Factor Flow (E) (cfs) (cfs) %

133+08.56 35.00 RT 0.55 0.9 0.495 0.495 10 5.1 2.523 0.0081 0.0200 0.000 2.523 0.208 12.00 10.38 5.00 1.08 2.34 1.33 3.95  1.0 2.087 0.436 17%
I-90 WB Spread is less than allowable OK

129+43 35.00 RT 0.67 0.9 0.603 0.603 10 5.1 3.076 0.0081 0.0200 0.436 3.512 0.235 12.00 11.74 5.00 1.38 2.55 1.33 3.95 0.980 2.659 0.853 24%
I-90 WB Spread is less than allowable OK

136+34 - High Point

126+96 35.00 RT 0.47 0.9 0.423 0.423 10 5.1 2.157 0.0081 0.0200 0.853 3.010 0.222 12.00 11.09 5.00 1.23 2.45 1.33 3.95  1.0 2.403 0.607 20%
I-90 WB Spread is less than allowable OK

126+86 35.00 RT 0.02 0.9 0.02 0.02 10 5.1 0.101 0.0081 0.0200 0.607 0.708 0.129 12.00 6.45 5.00 0.42 1.70 1.33 3.95  1.0 0.694 0.013 2%
I-90 WB Spread is less than allowable OK

122+28 35.00 RT 0.95 0.9 0.855 0.855 10 5.1 4.361 0.0085 0.0230 0.013 4.374 0.266 12.00 11.58 0.00 1.54 2.84 0.00 0.00 0 0.000 4.374 100%
I-90 WB Spread is less than allowable OKI 90 WB Spread is less than allowable OK

End of Bridge Drainage inlets and design will be in Tremont Roadway Package

808+13 6.00 RT 0.33 0.9 0.297 0.297 10 5.1 1.515 0.0200 0.0400 0.000 1.515 0.188 8.00 4.69 0.00 0.44 3.44 0.00 0.00 0 0.000 1.515 100%
122+56 105.00 LT Spread is less than allowable OK

Ramp A6/ Drainage inlets and design will be in Tremont Roadway Package
I-90WB

Left Should Mainline/Ramp A6



Date: Use spread equation from 1986 FHWA Bridge Deck Drainage Guidelines.
Date: Use E=1-(1-w/t)^2.67*Q per HEC 12 for determining inlet intercept flow.

      where w = scupper width (ft), and t = design spread (ft).
n = 0.015 Allowable Spread is spread that is less than the shoulder width plus 1/3 travel lane

GUTTER ANALYSIS
Station offset Area (A) Runoff Total T I Q L-Sl. X-Sl. By- Total Y Allowable Spread (t) Inlet   Flow Velocity Length Splash Over Splash Inlet By- By-

(feet) Side (acres) Coeff CA CA (min.) (in/hr) (cfs) (ft/ft) (ft/ft) Pass Q (ft) Spread (ft) Width (w) Area (ft/s) (flow dir.) Vel for L Reduction Intercept Pass Pass
( C ) (cfs) (cfs) (ft) (ft) (sq ft) (ft) (ft/s) Factor Flow (E) (cfs) (cfs) %

MAIN VIADUCT UNIT 1 & 2 TO HIGH POINT DECK DRAINAGE CALCULATIONS (ODOT 2 YR RAINFALL CHECK FOR BI-DIRECTIONAL CONDITION)

LOCATION INLET ANALYSIS

I-90 WB/Ramp A6

Made by:   AHR 8/8/2011
Checked by: BH 8/8/2011

Job Number: 49633

133+08.56 35.00 RT 0.55 0.9 0.495 0.495 10 3.6 1.78103 0.0081 0.0200 0.000 1.781 0.182 10.00 9.11 5.00 0.83 2.15 1.33 3.95  1.0 1.569 0.212 12%
I-90 WB Spread is less than allowable OK

129+43 35.00 RT 0.67 0.9 0.603 0.603 10 3.6 2.17112 0.0081 0.0200 0.212 2.384 0.203 10.00 10.16 5.00 1.03 2.31 1.33 3.95 0.980 1.953 0.430 18%
I-90 WB Spread is greater than allowable NO GOOD

126+96 35.00 RT 0.47 0.9 0.423 0.423 10 3.6 1.5228 0.0081 0.0200 0.430 1.953 0.189 10.00 9.43 5.00 0.89 2.20 1.33 3.95  1.0 1.693 0.260 13%

136+34 - High Point

ODOT approval for this location to exceed by 0.16 ft

I-90 WB Spread is less than allowable OK

126+86 35.00 RT 0.02 0.9 0.02 0.02 10 3.6 0.07096 0.0081 0.0200 0.260 0.331 0.097 10.00 4.85 5.00 0.23 1.41 1.33 3.95  1.0 0.331 0.000 0%
I-90 WB Spread is less than allowable OK

122+28 35.00 RT 0.95 0.9 0.855 0.855 10 3.6 3.078 0.0085 0.0230 0.000 3.078 0.233 10.00 10.15 0.00 1.18 2.60 0.00 0.00 0 0.000 3.078 100%
I-90 WB Spread is greater than allowable NO GOOD

End of Bridge Drainage inlets and design will be in Tremont Roadway PackageODOT approval for this location to exceed by 0.15 ft

808+13 6.00 RT 0.33 0.9 0.297 0.297 10 3.6 1.0692 0.0200 0.0400 0.000 1.069 0.165 8.00 4.12 0.00 0.34 3.15 0.00 0.00 0 0.000 1.069 100%
122+56 105.00 LT Spread is less than allowable OK

Ramp A6/ Drainage inlets and design will be in Tremont Roadway Package
I-90WB

Left Should Mainline/Ramp A6



Date: Use spread equation from 1986 FHWA Bridge Deck Drainage Guidelines.
Date: Use E=1-(1-w/t)^2.67*Q per HEC 12 for determining inlet intercept flow.

      where w = scupper width (ft), and t = design spread (ft).
n = 0.015 Allowable Spread is spread that is less than the shoulder width

GUTTER ANALYSIS
Station offset Area (A) Runoff Total T I Q L-Sl. X-Sl. By- Total Y Shoulder Spread (t) Inlet   Flow Velocity Length Splash Over Splash Inlet By- By-

(feet) Side (acres) Coeff CA CA (min.) (in/hr) (cfs) (ft/ft) (ft/ft) Pass Q (ft) Width (ft) Width (w) Area (ft/s) (flow dir.) Vel for L Reduction Intercept Pass Pass
( C ) (cfs) (cfs) (ft) (ft) (sq ft) (ft) (ft/s) Factor Flow (E) (cfs) (cfs) %

138+11.48 35.00 RT 0.29 0.9 0.265 0.265 10 5.1 1.353 0.0050 0.0200 0.000 1.353 0.180 12.00 8.99 5.00 0.81 1.67 1.33 3.95  1.0 1.198 0.155 11%
I-90 WB Spread is less than allowable OK

East Bank
Basin A

I-90 WB Mainline

Made by:   AHR 8/8/2011
Checked by:  BH 8/8/2011

Job Number: 49633

MAIN VIADUCT UNIT 2, 3, RAMP A5 FROM HIGH POINT DECK DRAINAGE CALCULATIONS (ODOT 10 YR RAINFALL CHECK FOR INTERIM CONDITION)

LOCATION INLET ANALYSIS

136+34 - High Point

140+68.75 35.00 RT 0.45 0.9 0.407 0.407 10 5.1 2.078 0.0050 0.0200 0.155 2.233 0.217 12.00 10.85 5.00 1.18 1.90 1.33 3.95 0.980 1.768 0.465 21%
I-90 WB Spread is less than allowable OK

East Bank
Basin B

141+91.26 35.00 RT 0.22 0.9 0.198 0.198 10 5.1 1.009 0.0050 0.0200 0.465 1.474 0.186 12.00 9.29 5.00 0.86 1.71 1.33 3.95  1.0 1.287 0.187 13%
I-90 WB Spread is less than allowable OK

East Bank
Basin B

144+18.75 35.00 RT 0.43 0.9 0.386 0.386 10 5.1 1.97 0.0050 0.0200 0.187 2.157 0.214 12.00 10.71 5.00 1.15 1.88 1.33 3.95  1.0 1.755 0.402 19%
I-90 WB Spread is less than allowable OK

East Bank
Basin B

145+41.42 35.00 RT 0.23 0.9 0.211 0.211 10 5.1 1.078 0.0050 0.0200 0.402 1.480 0.186 12.00 9.30 5.00 0.87 1.71 1.33 3.95  1.0 1.291 0.189 13%
I-90 WB Spread is less than allowable OK

East Bank
Basin B

147+68.56 35.00 RT 0.48 0.9 0.428 0.428 10 5.1 2.183 0.0050 0.0240 0.189 2.371 0.238 12.00 9.90 5.00 1.18 2.02 1.33 3.95  1.0 2.009 0.363 15%
I-90 WB Spread is less than allowable OK

East Bank
Basin B

148+91.78 35.00 RT 0.26 0.9 0.238 0.238 10 5.1 1.214 0.0050 0.0370 0.363 1.576 0.240 12.00 6.48 5.00 0.78 2.03 1.33 3.95  1.0 1.546 0.031 2%
I-90 WB Spread is less than allowable OK

East Bank
Basin B

155+48 35.00 RT 1.16 0.9 1.046 1.046 10 5.1 5.336 0.0050 0.0400 0.031 5.367 0.391 12.00 9.77 5.00 1.91 2.81 1.33 3.95  1.0 4.576 0.791 15%
I-90 WB Spread is less than allowable OK

157+73 35.00 RT 0.42 0.9 0.374 0.374 10 5.1 1.909 0.0050 0.0400 0.791 2.700 0.302 12.00 7.55 5.00 1.14 2.37 1.33 3.95  1.0 2.551 0.149 6%
I-90 WB Spread is less than allowable OKp

160+30 35.00 RT 0.52 0.9 0.464 0.464 10 5.1 2.366 0.0050 0.0400 0.149 2.515 0.294 12.00 7.35 5.00 1.08 2.33 1.33 3.95  1.0 2.395 0.120 5%
I-90 WB Spread is less than allowable OK

166+60 35.00 RT 1.30 0.9 1.174 1.174 10 5.1 5.985 0.0050 0.0400 0.120 6.105 0.410 12.00 10.25 0.00 2.10 2.91 0.00 0.00 0 0.000 6.105 100%
I-90 WB Spread is less than allowable OK

Drainage inlets and design will be in Gateway Roadway Package

145+39.77 57.03 LT 0.15 0.9 0.133 0.133 10 5.1 0.679 0.0046 0.0400 0.000 0.679 0.183 6.00 4.57 5.00 0.42 1.62 1.33 3.95  1.0 0.679 0.000 0%
720+40.93 6.00 RT Spread is less than allowable OK
I-90WB/ 

Left Mainline Shoulder
High Point ML -136+34

Ramp A5
0.03 0.9 0.031 0.031 10 5.1 0.157 0.0044 0.0384 0.000 0.157 0.105 6.00 2.74 5.00 0.14 1.09 1.33 3.95  1.0 0.157 0.000 0%

718+30 6.00 RT Spread is less than allowable OK
Ramp A5

0.002 0.9 0.002 0.002 10 5.1 0.008 0.0044 0.0384 0.000 0.008 0.034 6.00 0.89 5.00 0.02 0.52 1.33 3.95  1.0 0.008 0.000 0%
718+18.91 6.00 RT Spread is less than allowable OK
Ramp A5

0.002 0.9 0.002 0.002 10 5.1 0.01 0.0054 0.0384 0.000 0.010 0.036 6.00 0.93 5.00 0.02 0.59 1.33 3.95  1.0 0.010 0.000 0%
718+18.91 6.00 RT Spread is less than allowable OK
Ramp A5

0.02 0.9 0.015 0.015 10 5.1 0.075 0.0054 0.0384 0.000 0.075 0.077 6.00 1.99 5.00 0.08 0.98 1.33 3.95  1.0 0.075 0.000 0%
718+05 6 00 RT Spread is less than allowable OK

Low Point Ramp A5-718+18.91

718+05 6.00 RT Spread is less than allowable OK
Ramp A5

155+94 87.00 LT 0.06 0.9 0.05 0.05 10 5.1 0.257 0.0040 0.0296 0.000 0.257 0.117 4.00 3.94 5.00 0.23 1.12 1.33 3.95  1.0 0.257 0.000 0%
709+70 5.00 RT Spread is less than allowable OK

I-90WB/ 
Ramp A5

699+23 6.00 RT 0.41 0.9 0.367 0.367 10 5.1 1.872 0.0260 0.0450 0.000 1.872 0.202 6.00 4.49 0.00 0.45 4.12 0.00 0.00 0 0.000 1.872 100%
End of Spread is less than allowable OK

Ramp A5 Drainage inlets and design will be in Gateway Roadway Package

709+87 36.00 LT 0.51 0.9 0.461 0.461 10 5.1 2.352 0.0044 0.0400 0.000 2.352 0.294 12.00 7.35 5.00 1.08 2.18 1.33 3.95  1.0 2.241 0.112 5%
155+78 46.00 RT Spread is less than allowable OK

Ramp A5/ 

Ramp A5/Mainline Diveded Right Shoulder

High Point Ramp A5-716+52.78

Ramp A5/ 
I-90WB

707+61 36.00 LT 0.21 0.9 0.189 0.189 10 5.1 0.964 0.0044 0.0400 0.112 1.076 0.219 12.00 5.48 5.00 0.60 1.79 1.33 3.95  1.0 1.074 0.002 0%
158+00 50.00 RT Spread is less than allowable OK

Ramp A5/ 
I-90WB

28.00 LT 0.16 0.9 0.148 0.148 10 5.1 0.752 0.0292 0.0400 0.002 0.754 0.135 4.00 3.37 4.00 0.23 3.33 1.33 3.95  1.0 0.754 0.000 0%
705+27 Spread is less than allowable OK

Ramp A5

28.00 LT 0.12 0.9 0.11 0.11 10 5.1 0.56 0.0445 0.0400 0.000 0.560 0.111 4.00 2.78 4.00 0.15 3.62 1.33 3.95 0.950 0.532 0.028 5%
703+48 Spread is less than allowable OK

Ramp A5

30.00 LT 0.05 0.9 0.047 0.047 10 5.1 0.239 0.0366 0.0467 0.028 0.267 0.093 2.00 1.99 0.00 0.09 2.90 0.00 0.00 0.000 0.000 0.267 100%
699+53 Spread is less than allowable OK699 53 Spread is less than allowable OK
End of Drainage inlets and design will be in Gateway Roadway Package

Ramp A5

609+86 13.00 RT 0.08 0.9 0.071 0.071 10 5.1 0.364 0.0034 0.0338 0.000 0.364 0.144 6.00 4.26 0.00 0.31 1.19 0.00 0.00 0.000 0.000 0.364 100%
166+83 76.00 LT Spread is less than allowable OK

Ramp A4/ Drainage inlets and design will be in Gateway Roadway Package
I-90WB

Left Mainline Shoulder after Ramp A5



Date: Use spread equation from 1986 FHWA Bridge Deck Drainage Guidelines.
Date: Use E=1-(1-w/t)^2.67*Q per HEC 12 for determining inlet intercept flow.

      where w = scupper width (ft), and t = design spread (ft).
n = 0.015 Allowable Spread is spread that is less than the shoulder width + 1/3 adjacent travel lane

GUTTER ANALYSIS
Station offset Area (A) Runoff Total T I Q L-Sl. X-Sl. By- Total Y Allowable Spread (t) Inlet   Flow Velocity Length Splash Over Splash Inlet By- By-

(feet) Side (acres) Coeff CA CA (min.) (in/hr) (cfs) (ft/ft) (ft/ft) Pass Q (ft) Spread (ft) Width (w) Area (ft/s) (flow dir.) Vel for L Reduction Intercept Pass Pass
( C ) (cfs) (cfs) (ft) (ft) (sq ft) (ft) (ft/s) Factor Flow (E) (cfs) (cfs) %

138+11.48 35.00 RT 0.29 0.9 0.262 0.262 10 3.6 0.943 0.0050 0.0200 0.000 0.943 0.157 10.00 7.86 5.00 0.62 1.53 1.33 3.95  1.0 0.880 0.063 7%
I-90 WB Spread is less than allowable OK

MAIN VIADUCT UNIT 2, 3, RAMP A5 FROM HIGH POINT DECK DRAINAGE CALCULATIONS (ODOT 2 YR RAINFALL CHECK FOR  BI-DIRECTIONAL CONDITION)

LOCATION INLET ANALYSIS

136+34 - High Point

I-90 WB Mainline

Made by:   AHR 8/8/2011
Checked by: BH 8/8/2011

Job Number: 49633

140+68.75 35.00 RT 0.46 0.9 0.412 0.412 10 3.6 1.485 0.0050 0.0200 0.063 1.548 0.189 10.00 9.46 5.00 0.89 1.73 1.33 3.95 0.980 1.314 0.235 15%
I-90 WB Spread is less than allowable OK

141+91.26 35.00 RT 0.22 0.9 0.196 0.196 10 3.6 0.706 0.0050 0.0200 0.235 0.940 0.157 10.00 7.85 5.00 0.62 1.53 1.33 3.95  1.0 0.878 0.063 7%
I-90 WB Spread is less than allowable OK

144+18.75 35.00 RT 0.43 0.9 0.386 0.386 10 3.6 1.39 0.0050 0.0200 0.063 1.452 0.185 10.00 9.24 5.00 0.85 1.70 1.33 3.95  1.0 1.271 0.181 12%
I-90 WB Spread is less than allowable OK

145+41.24 35.00 RT 0.24 0.9 0.212 0.212 10 3.6 0.761 0.0050 0.0200 0.181 0.943 0.157 10.00 7.85 5.00 0.62 1.53 1.33 3.95  1.0 0.879 0.063 7%
I-90 WB Spread is less than allowable OK

147+68.56 35.00 RT 0.48 0.9 0.428 0.428 10 3.6 1.541 0.0050 0.0240 0.063 1.604 0.205 10.00 8.55 5.00 0.88 1.83 1.33 3.95  1.0 1.450 0.154 10%
I-90 WB Spread is less than allowable OK

148+91.78 35.00 RT 0.26 0.9 0.235 0.235 10 3.6 0.846 0.0050 0.0370 0.154 1.000 0.202 10.00 5.46 5.00 0.55 1.81 1.33 3.95  1.0 0.998 0.001 0%
I-90 WB Spread is less than allowable OK

155+48 35.00 RT 1.16 0.9 1.046 1.046 10 3.6 3.767 0.0050 0.0400 0.001 3.768 0.342 10.00 8.56 5.00 1.46 2.57 1.33 3.95  1.0 3.407 0.361 10%
I-90 WB Spread is less than allowable OK

157+73 35.00 RT 0.42 0.9 0.374 0.374 10 3.6 1.348 0.0050 0.0400 0.361 1.709 0.255 10.00 6.36 5.00 0.81 2.11 1.33 3.95  1.0 1.681 0.028 2%
I-90 WB Spread is less than allowable OKp

160+30 35.00 RT 0.52 0.9 0.464 0.464 10 3.6 1.67 0.0050 0.0400 0.028 1.698 0.254 10.00 6.35 5.00 0.81 2.11 1.33 3.95  1.0 1.671 0.027 2%
I-90 WB Spread is less than allowable OK

166+60 35.00 RT 1.30 0.9 1.174 1.174 10 3.6 4.225 0.0050 0.0400 0.027 4.252 0.358 10.00 8.95 0.00 1.60 2.65 0.00 0.00 0 0.000 4.252 100%
I-90 WB Spread is less than allowable OK

Drainage inlets and design will be in Gateway Roadway Package

145+39.77 57.03 LT 0.15 0.9 0.133 0.133 10 3.6 0.48 0.0046 0.0400 0.000 0.480 0.161 6.00 4.02 5.00 0.32 1.49 1.33 3.95  1.0 0.480 0.000 0%
720+40.93 6.00 RT Spread is less than allowable OK
I-90WB/ 

Left Mainline Shoulder
High Point ML -136+34

Ramp A5
0.03 0.9 0.031 0.031 10 3.6 0.111 0.0044 0.0384 0.000 0.111 0.092 6.00 2.40 5.00 0.11 1.00 1.33 3.95  1.0 0.111 0.000 0%

718+30 6.00 RT Spread is less than allowable OK
Ramp A5

0.002 0.9 0.002 0.002 10 3.6 0.006 0.0044 0.0384 0.000 0.006 0.030 6.00 0.78 5.00 0.01 0.47 1.33 3.95  1.0 0.006 0.000 0%
718+18.91 6.00 RT Spread is less than allowable OK
Ramp A5

0.002 0.9 0.002 0.002 10 3.6 0.007 0.0054 0.0384 0.000 0.007 0.031 6.00 0.81 5.00 0.01 0.54 1.33 3.95  1.0 0.007 0.000 0%
718+18.91 6.00 RT Spread is less than allowable OK
Ramp A5

0.02 0.9 0.015 0.015 10 3.6 0.053 0.0054 0.0384 0.000 0.053 0.067 6.00 1.75 5.00 0.06 0.90 1.33 3.95  1.0 0.053 0.000 0%
718+05 6 00 RT Spread is less than allowable OK

Low Point Ramp A5-718+18.91

718+05 6.00 RT Spread is less than allowable OK
Ramp A5

155+94 87.00 LT 0.06 0.9 0.05 0.05 10 3.6 0.181 0.0040 0.0296 0.000 0.181 0.102 4.00 3.46 5.00 0.18 1.03 1.33 3.95  1.0 0.181 0.000 0%
709+70 5.00 RT Spread is less than allowable OK

I-90WB/ 
Ramp A5

699+23 6.00 RT 0.41 0.9 0.367 0.367 10 3.6 1.321 0.0260 0.0450 0.000 1.321 0.177 6.00 3.94 0.00 0.35 3.78 0.00 0.00 0 0.000 1.321 100%
End of Spread is less than allowable OK

Ramp A5 Drainage inlets and design will be in Gateway Roadway Package

709+87 36.00 LT 0.51 0.9 0.461 0.461 10 3.6 1.661 0.0044 0.0400 0.000 1.661 0.258 12.00 6.45 5.00 0.83 2.00 1.33 3.95  1.0 1.630 0.031 2%
155+78 46.00 RT Spread is less than allowable OK

Ramp A5/ 

Ramp A5/Mainline Diveded Right Shoulder

High Point Ramp A5-716+52.78

Ramp A5/ 
I-90WB

707+61 36.00 LT 0.21 0.9 0.189 0.189 10 3.6 0.681 0.0044 0.0400 0.031 0.711 0.188 12.00 4.69 5.00 0.44 1.61 1.33 3.95  1.0 0.711 0.000 0%
158+00 50.00 RT Spread is less than allowable OK

Ramp A5/ 
I-90WB

28.00 LT 0.16 0.9 0.148 0.148 10 3.6 0.531 0.0292 0.0400 0.000 0.531 0.118 4.00 2.95 4.00 0.17 3.05 1.33 3.95  1.0 0.531 0.000 0%
705+27 Spread is less than allowable OK

Ramp A5

28.00 LT 0.12 0.9 0.11 0.11 10 3.6 0.395 0.0445 0.0400 0.000 0.395 0.098 4.00 2.44 4.00 0.12 3.31 1.33 3.95 0.950 0.376 0.020 5%
703+48 Spread is less than allowable OK

Ramp A5

30.00 LT 0.05 0.9 0.047 0.047 10 3.6 0.169 0.0366 0.0467 0.020 0.189 0.081 2.00 1.74 0.00 0.07 2.66 0.00 0.00 0.000 0.000 0.189 100%
699+53 Spread is less than allowable OK699 53 Spread is less than allowable OK
End of Drainage inlets and design will be in Gateway Roadway Package

Ramp A5

609+86 13.00 RT 0.08 0.9 0.071 0.071 10 3.6 0.257 0.0034 0.0338 0.000 0.257 0.126 6.00 3.74 0.00 0.24 1.09 0.00 0.00 0.000 0.000 0.257 100%
166+83 76.00 LT Spread is less than allowable OK

Ramp A4/ Drainage inlets and design will be in Gateway Roadway Package
I-90WB

Left Mainline Shoulder after Ramp A5



Chapter 8 : HEC 12
Interception Capacity of Inlets in Sag
Locations

Go to Chapter 9

Inlets in sag locations operate as weirs under low head conditions and as orifices at greater depths. Orifice
flow begins at depths dependent on the grate size, the curb opening height, or the slot width of the inlet,
as the case may be. At depths between those at which weir flow definitely prevails and those at which
orifice flow prevails, flow is in a transition stage. At these depths, control is ill-defined and flow may
fluctuate between weir and orifice control. Design procedures adopted for this Circular are based on a
conservative approach to estimating the capacity of inlets in sump locations.

The efficiency of inlets in passing debris is critical in sag locations because all runoff which enters the sag
must be passed through the inlet. Total or partial clogging of inlets in these locations can result in
hazardous ponded conditions. Grate inlets alone are not recommended for use in sag locations because of
the tendencies of grates to become clogged. Combination inlets or curb-opening inlets are recommended
for use in these locations.

8.1 Grate Inlets
A grate inlet in a sag location operates as a weir to depths dependent on the bar configuration and size of
the grate and as an orifice at greater depths. Grates of larger dimension and grates with more open area,
i.e., with less space occupied by lateral and longitudinal bars, will operate as weirs to greater depths than
smaller grates or grates with less open area.

The capacity of grate inlets operating as weirs is:
Qi = CwPd1.5 (17)

where: P = perimeter of the grate in ft (m) disregarding bars and the side against the curb
            Cw = 3.0 (1.66 for Sl)

The capacity of a grate inlet operating as an orifice is:
Qi = CoA(2gd)0.5 (18)

where: Co = orifice coefficient
                  = 0.67
              A = clear opening area of the grate, ft2 (m2)
              g = 32.16 ft/s2 (9.80 m/s2)

Use of Equation (18) requires the clear area of opening of the grate. Tests of three grates for the Federal
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Roadway Partial Gateway (Resurfacing BL‐7/8‐12) – Drainage Calculations 
 
Drainage calculations can be found in the following buildable units: 
Bridge drainage (including spread calc for D‐21) BU ‐ RFC plans: 

 1240‐Bridges 7 & 8 

 1260‐Bridge 9  

 1270‐Bridge 10/11 
 
Roadway  BU – Interim Plans (include SS calc for D‐21): 

 1500‐Wall I / A3 
 
The drainage calculations for bridges 7, 8, 9, 10, 11, and 12 are located in the aforementioned 
documents and additional calculations are summarized below. A drainage divide is located on 
Bridge 9 at Sta. 67+27 and water travels downstream to Bridge 7 and 8 and downstream to 
Bridges 10, 11, and 12. Bridge 7 and 8 are located at ~Sta. 61+00 and Bridge 10, 11, and 12 are 
located at ~Sta. 70+50. Drainage calculations for Bridges 7‐12 (previously calculated) and a  
drainage area map are provided. In summary, the bridge drainage for this resurfacing/redecking 
portion of Gateway, has no adverse impact to existing spread calculations 
 
Westbound Drainage 
 
Bridge 9 downstream to Bridges 7 
A closed drainage system exists along the median between bridge 9 and 7 west bound lanes. A 
crown exists at the edge of pavement/start of median shoulder. Three curb openings (Sta. 
64+00, 63+02, and 62+28) are exposed along the median and all flow is intercepted by these 
openings since the drainage area is small and the curb opening length required to intercept all 
flow is less than the actual length (see attached hand calc). A reverse vertical curve exists on 
Bridge 7 and five scuppers are proposed to capture flow after this transition along bridge 7 
median (Sta. 60+05, 59+89, 59+30, and 58+98). The traveled lanes all direct flow to the 
shoulder. A CB‐3A is proposed beyond Bridge 9 shoulder (Sta. 64+74) and a sodded flume 
beyond bridge 7 shoulder (Sta. 58+38). The proposed spread exceeds into the traveled way for 
the 10‐yr storm by as much as 0.58 ft on bridge 7. 
 
Bridge 9 downstream to Bridges 10, 11, and 12 
Water travels from the median to the shoulder; no crown exists although curb openings are 
exposed (Sta. 69+53 and 70+57). On Bridge 11, water travels from the median into 4 proposed 
scuppers on its shoulder (Sta. 72+66, 72+71, 72+76, and 72+81). Bypass from these scuppers 
travels onto Bridge 10. Bridge 10 contains a drainage divide and water travels westward and 
eastward. The eastward flow (and Bridge 11 bypass) is captured in two proposed scuppers (Sta. 
73+82 and 73+88). The bypass from these scuppers is conveyed down a flume located some 
distance beyond it. Bridge 9 shoulder drainage is conveyed down a flume (Sta. 68+98). 
Allowable spread is not exceeded using the 10‐yr design criteria. 
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Eastbound Drainage 
 
Bridge 9 downstream to Bridges 7 
A closed drainage system exists along the median between bridge 9 and 7 west bound lanes. No 
crown exists and water travels from the shoulder to the median. Three scuppers are proposed 
on bridge 9 (Sta. 66+22, 65+91, and 65+17). Three inlets (Sta. 64+00, 63+02, and 62+28) are 
exposed along the median downstream of the scuppers and flow is intercepted by each using 
its 10 ft curb opening and assuming the grate is a factor of safety only. The attached CDSS 
calculations begin by taking the flows as calculated from the bridge scupper runoff spreadsheet 
plus the drainage area to inlet at Sta. 64+00. CDSS then calculates the spread at each inlet. For 
the 10‐yr storm, existing/proposed spread is 3.69/3.81, 4.76/4.76, and 5.37/5.37 ft for inlets at 
Sta. 64+00, 63+02, and 62+28, respectively. As shown in the calculations and summarized, the 
existing problem is the spacing of the inlets downstream of the bridge since the resurfacing 
didn’t change the drainage areas and proposed spreads at these inlets are essentially identical; 
from each inlet essentially no bypass is conveyed to the next downstream inlet.  
Additionally, the spread at inlet Sta. 64+00 was provided in the bridge 9 drainage report and the 
two inlets downstream, at Sta. 63+02 and 62+28, convey no bypass to bridge 7 and hence were 
not included in the bridge 7 and 8 drainage report.  
A crown shift occurs on Bridge 8 and bypass from 62+28 travels across bridge 8 and into the 
proposed CB3A inlets (Sta. 58+59 and 58+51). These proposed inlets downstream of Bridge 8 
also capture bi‐directional flow from Bridge 7.   
 
Bridge 9 downstream to Bridges 10, 11, and 12 
A closed drainage system exists along the median between bridge 9 and 7 west bound lanes. No 
crown exists and water travels from the shoulder to the median. Two curb opening inlets (Sta. 
69+53 and 70+57) are exposed along the median downstream of bridge 9 and flow is 
intercepted by each.  Downstream of these inlets on Bridge 12, two scuppers are proposed (Sta. 
70+95 and 71+40). A crown shift occurs on Bridge 12 and bypass from these scuppers travels 
across Bridge 12 into the two proposed inlets (Sta. 74+31 and 74+38). Bridge 9 shoulder 
drainage is conveyed down a flume (Sta. 68+18). Proposed spread exceeds into the traveled 
way for the 10‐yr storm by as much as 0.39 ft for the proposed scupper on bridge 12 at Sta. 
70+95. 
 
Relaxed Drainage Spread Criteria 
 
The design frequency of bridge deck drainage in the Scope of Work (14.2.4) and the L&D states the 10‐
year event for the Interim and Future condition and a 2 year event for the Bi‐Directional Condition be 
used in the design.  For the I‐90 bridges, designated by BL‐7, 8, 9, 10, 11, and 12, the project scope has 
these structures, being redecked, with no change in deck width.  After evaluating the existing shoulder 
widths, there was a concern that they are deficient to today’s standards.  With these shoulder widths, 
the proposed spread criteria for the project will not be able to be met, without introducing numerous 
scuppers on the structures.  Also, when Innerbelt Contract CCG‐3 is constructed these structures and 
adjacent pavement will no longer exist.  After discussions with ODOT and HDR, it was determined that 
drainage criteria on these structures, be evaluated on a case by case basis. We recommended and used 
the 2‐year storm for the design frequency in spread analysis. That requirement is to confine the 2‐year 



design storm to the Bi‐Directional and Interim Condition shoulder width, and use the 10‐yr storm as a 
check to limit the extent to which spread exceeds the shoulder width.  
 
Utilizing this criteria, when the 10‐year spread criteria could be met it was reported, however if it could 
not be met, the extent to which it extended into the traveled way was reported and approved by HDR 
and ODOT. The Bridge drainage documents stated this relaxed criteria and serve as documentation. 
 

 
 



Date: Use spread equation from 1986 FHWA Bridge Deck Drainage Guidelines.
Date: Use E=1-(1-w/t)^2.67*Q per HEC 12 for determining inlet intercept flow.

      where w = scupper width (ft), and t = design spread (ft).
n = 0.015 Allowable Spread is spread that is less than the shoulder width for ultimate condition or shoulder width plus 1/3 traveled lane for Interim, whichever is greater.

GUTTER ANALYSIS INLET ANALYSIS

WB DRAINAGE CALCULATIONS (ODOT 10 YR RAINFALL CHECK FOR INTERIM & FUTURE CONDITION)

Made by:   PNS 8/15/2011
Checked by: BH 8/15/2011

Job Number: 49633

LOCATION GUTTER ANALYSIS INLET ANALYSIS

Station offset Area (A) Runoff Total T I Q L-Sl. X-Sl. By- Total Y Spread
scupper or inlet 

width Flow Velocity Length Splash Over Splash Inlet By- By-

(feet) Side Side Coeff CA CA (min.) (in/hr) (cfs) (ft/ft) (ft/ft) Pass Q (ft) Area (ft/s) (flow dir.) Vel for L Reduction Intercept Pass Pass
( C ) (cfs) (cfs) (ft) (ft) (ft) (sq ft) (ft) (ft/s) Factor low (E) (cfs (cfs) %

LOCATION

Shoulder width
( C ) (cfs) (cfs) (ft) (ft) (ft) (sq ft) (ft) (ft/s) Factor low (E) (cfs (cfs) %

WB/EB 3.00 RT 0.007 0.9 0.006 0.006 10 5.1 0.031 0.0163 0.0200 0.000 0.031 0.035 3.50 1.75 0.00 0.03 1.01 3.00 0.00 0.000 0.031 0.000 0%
existing inlet Spread is less than allowable OK
Sta. 64+00 See hand calc showing Lt less than curb opening length

median
WB/EB 3.00 RT 0.007 0.9 0.006 0.006 10 5.1 0.033 0.0127 0.0200 0.000 0.033 0.037 3.50 1.87 0.00 0.04 0.93 3.00 0.00 0.000 0.033 0.000 0%

existing inlet Spread is less than allowable OK
St 63 02 S h d l h i Lt l th b i l thSta. 63+02 See hand calc showing Lt less than curb opening length

median
WB/EB 3.00 RT 0.005 0.9 0.004 0.004 10 5.1 0.021 0.0127 0.0166 0.000 0.021 0.029 3.50 1.77 0.00 0.03 0.79 3.00 0.00 0.000 0.021 0.000 0%

existing inlet Spread is less than allowable OK
Sta. 62+28 See hand calc showing Lt less than curb opening length

median
 WB 60+05 7.00 LT 0.024 0.9 0.022 0.0216 10 5.1 0.11 0.0132 0.0099 0.000 0.110 0.045 4.00 4.55 1.50 0.10 1.07 0.50 2.00 1.0 0.072 0.038 34% WB 60+05 7.00 LT 0.024 0.9 0.022 0.0216 10 5.1 0.11 0.0132 0.0099 0.000 0.110 0.045 4.00 4.55 1.50 0.10 1.07 0.50 2.00 1.0 0.072 0.038 34%

poposed scupper Spread is greater than allowable NO GOOD
median

 WB 59+89 7.00 LT 0.028 0.9 0.025 0.0252 10 5.1 0.129 0.0132 0.0126 0.038 0.166 0.058 4.00 4.57 1.50 0.13 1.27 0.50 2.00  1.0 0.109 0.057 35%

poposed scupper Spread is greater than allowable NO GOOD

median

WB 59+30 7 00 LT 0 0604 0 9 0 054 0 0544 10 5 1 0 277 0 0134 0 0190 0 057 0 335 0 087 4 00 4 58 1 50 0 20 1 68 0 50 2 00 1 0 0 219 0 116 35% WB 59+30 7.00 LT 0.0604 0.9 0.054 0.0544 10 5.1 0.277 0.0134 0.0190 0.057 0.335 0.087 4.00 4.58 1.50 0.20 1.68 0.50 2.00 1.0 0.219 0.116 35%

poposed scupper Spread is greater than allowable NO GOOD

median
 WB 58+98 7.00 LT 0.076 0.9 0.068 0.0684 10 5.1 0.349 0.0137 0.0230 0.116 0.465 0.105 4.00 4.57 1.50 0.24 1.93 0.50 2.00  1.0 0.304 0.161 35%

poposed scupper Spread is greater than allowable NO GOOD
median

WB proposed 52.00 LT 0.230 0.9 0.207 0.207 10 5.1 1.056 0.0188 0.0300 0.000 1.056 0.096 11.00 4.96 1.41 0.24 3.20 2.42 5.50 1.000 0.623 0.432 41%
CB3A Inlet Spread is less than allowable OK Area past inlet (acres) = 0.02 I (in/hr) = 5.1 Is Q to flume 
Sta. 64+74 Runoff Coeff. (C) = 0.90 CA = 0.018 Q  = 0.092 < 0.75?
shoulder Total Q to flume = 0.524 Y

 WB 58+38 57.00 LT 0.1235 0.9 0.111 0.1112 10 5.1 0.567 0.0137 0.0420 0.000 0.567 0.142 4.00 3.38 0.00 0.24 2.36 0.00 5.00 0.000 0.000 0.567 100%
proposed Spread is less than allowable OK Area past scupper (acres) = 0.00 I (in/hr) = 5.10 Is Q to flume 

d fl R ff C ff (C) 0 90 CA 0 000 Q 0 567 < 0 75?sod flume Runoff Coeff. (C) = 0.90 CA = 0.000 Q  = 0.567 < 0.75?
shoulder Total Q to flume = 0.567 Y

WB/EB 3.00 RT 0 0.9 0 0.000 10 5.1 0 0.0170 0.0428 0.000 0.000 0.090 3.50 0.00 2.50 0.00 2.10 3.00 5.00 0.00 0.000 0.000 #DIV/0!
existing inlet Spread is less than allowable OK
Sta. 69+53

median

Drainage Divide Sta. 67+27

median
WB/EB 3.00 RT 0 0.9 0 0.000 10 5.1 0 0.0170 0.0428 0.000 0.000 0.090 3.50 0.00 2.50 0.00 2.10 3.00 5.00 0.00 0.000 0.000 #DIV/0!

existing inlet Spread is less than allowable OK
Sta. 70+57

median
72+66 22.00 LT 0.23 0.9 0.209 0.2093 10 5.1 1.068 0.0360 0.0160 0.000 1.068 0.105 8.30 6.54 1.50 0.34 3.12 0.50 2.00 0.905 0.484 0.583 55%

proposed Spread is less than allowable OK
scupper
shoulder
72+71 22.00 LT 0.01 0.9 0.007 0.0072 10 5.1 0.037 0.0360 0.0160 0.583 0.620 0.085 8.30 5.33 1.50 0.23 2.72 0.50 2.00 0.925 0.336 0.284 46%

proposed Spread is less than allowable OK
scupper
shoulder
72+76 22.00 LT 0.01 0.9 0.007 0.0072 10 5.1 0.037 0.0360 0.0160 0.284 0.321 0.067 8.30 4.17 1.50 0.14 2.31 0.50 2.00 0.970 0.217 0.104 32%72 76 22.00 LT 0.01 0.9 0.007 0.0072 10 5.1 0.037 0.0360 0.0160 0.284 0.321 0.067 8.30 4.17 1.50 0.14 2.31 0.50 2.00 0.970 0.217 0.104 32%

proposed Spread is less than allowable OK
scupper
shoulder
72+81 22.00 LT 0.01 0.9 0.007 0.0072 10 5.1 0.037 0.0360 0.0160 0.104 0.141 0.049 8.30 3.06 1.50 0.08 1.88 0.50 2.00  1.0 0.117 0.023 17%

proposed Spread is less than allowable OK
scupper
shouldershoulder
73+82 52.00 LT 0.22 0.9 0.194 0.1935 10 5.1 0.987 0.0348 0.0160 0.023 1.010 0.103 9.50 6.45 1.50 0.33 3.04 0.50 2.00 0.903 0.463 0.548 54%

proposed . Spread is less than allowable OK
scupper
shoulder
73+88 52.00 LT 0.02 0.9 0.018 0.018 10 5.1 0.092 0.0348 0.0160 0.548 0.639 0.087 9.50 5.43 1.50 0.24 2.71 0.50 2.00 0.921 0.340 0.299 47%

proposed Spread is less than allowable OK Area past scupper (acres) = 0.09 I (in/hr) = 5.10 Is Q to flume proposed Spread is less than allowable OK Area past scupper (acres) 0.09 I (in/hr) 5.10 Is Q to flume 
scupper Runoff Coeff. (C) = 0.90 CA = 0.081 Q  = 0.413 < 0.75?
shoulder Total Q to flume = 0.712 Y

WB 52.00 LT 0.160 0.9 0.144 0.144 10 5.1 0.734 0.0144 0.0300 0.000 0.734 0.084 11.00 4.55 0.00 0.19 2.80 0.00 5.00 0.000 0.000 0.734 100%
End of Bridge Spread is less than allowable OK Area past bridge (acres) = 0.00 I (in/hr) = 5.1 Is Q to flume 

Sta. 68+98 Runoff Coeff. (C) = 0.90 CA = 0.000 Q  = 0.000 < 0.75?
shoulder Total Q to flume = 0.734 Y



Date: Use spread equation from 1986 FHWA Bridge Deck Drainage Guidelines.
Date: Use E=1-(1-w/t)^2.67*Q per HEC 12 for determining inlet intercept flow.

      where w = scupper width (ft), and t = design spread (ft).
n = 0.015 Allowable Spread is spread that is less than the shoulder width for ultimate condition or shoulder width plus 1/3 traveled lane for Interim, whichever is greater.

GUTTER ANALYSIS INLET ANALYSIS

WB DRAINAGE CALCULATIONS (ODOT 2 YR RAINFALL CHECK FOR INTERIM & FUTURE CONDITION)

LOCATION

Made by:   PNS 8/15/2011
Checked by: BH 8/15/2011

Job Number: 49633

GUTTER ANALYSIS INLET ANALYSIS

Station offset Area (A) Runoff Total T I Q L-Sl. X-Sl. By- Total Y Spread
scupper or inlet 

width Flow Velocity Length Splash Over Splash Inlet By- By-

(feet) Side Side Coeff CA CA (min.) (in/hr) (cfs) (ft/ft) (ft/ft) Pass Q (ft) Area (ft/s) (flow dir.) Vel for L Reduction Intercept Pass Pass
( C ) (cfs) (cfs) (ft) (ft) (ft) (sq ft) (ft) (ft/s) Factor low (E) (cfs (cfs) %

LOCATION

Shoulder width 
+ 1/3 traveled 

way
( C ) (cfs) (cfs) (ft) (ft) (ft) (sq ft) (ft) (ft/s) Factor low (E) (cfs (cfs) %

WB/EB 3.00 RT 0.007 0.9 0.006 0.006 10 3.6 0.022 0.0163 0.0200 0.000 0.022 0.031 15.70 1.53 0.00 0.02 0.92 3.00 0.00 0.000 0.022 0.000 0%
existing inlet Spread is less than allowable OK
Sta. 64+00 See hand calc showing Lt less than curb opening length

median
WB/EB 3.00 RT 0.007 0.9 0.006 0.006 10 3.6 0.023 0.0127 0.0200 0.000 0.023 0.033 15.70 1.64 0.00 0.03 0.85 3.00 0.00 0.000 0.023 0.000 0%

existing inlet Spread is less than allowable OK
St 63 02 S h d l h i Lt l th b i l thSta. 63+02 See hand calc showing Lt less than curb opening length

median
WB/EB 3.00 RT 0.005 0.9 0.004 0.004 10 3.6 0.015 0.0127 0.0166 0.000 0.015 0.026 15.70 1.56 0.00 0.02 0.73 3.00 0.00 0.000 0.015 0.000 0%

existing inlet Spread is less than allowable OK
Sta. 62+28 See hand calc showing Lt less than curb opening length

median
 WB 60+05 7.00 LT 0.024 0.9 0.022 0.0216 10 3.6 0.078 0.0132 0.0099 0.000 0.078 0.040 7.70 3.99 1.50 0.08 0.98 0.50 2.00 1.0 0.056 0.022 28% WB 60+05 7.00 LT 0.024 0.9 0.022 0.0216 10 3.6 0.078 0.0132 0.0099 0.000 0.078 0.040 7.70 3.99 1.50 0.08 0.98 0.50 2.00 1.0 0.056 0.022 28%

poposed scupper Spread is less than allowable OK
median

 WB 59+89 7.00 LT 0.028 0.9 0.025 0.0252 10 3.6 0.091 0.0132 0.0126 0.022 0.113 0.050 7.70 3.95 1.50 0.10 1.15 0.50 2.00  1.0 0.081 0.031 28%

poposed scupper Spread is less than allowable OK

median

WB 59+30 7 00 LT 0 0604 0 9 0 054 0 0544 10 3 6 0 196 0 0134 0 0190 0 031 0 227 0 075 7 70 3 96 1 50 0 15 1 53 0 50 2 00 1 0 0 164 0 064 28% WB 59+30 7.00 LT 0.0604 0.9 0.054 0.0544 10 3.6 0.196 0.0134 0.0190 0.031 0.227 0.075 7.70 3.96 1.50 0.15 1.53 0.50 2.00 1.0 0.164 0.064 28%

poposed scupper Spread is less than allowable OK

median
 WB 58+98 7.00 LT 0.076 0.9 0.068 0.0684 10 3.6 0.246 0.0137 0.0230 0.064 0.310 0.090 7.70 3.93 1.50 0.18 1.75 0.50 2.00  1.0 0.224 0.086 28%

poposed scupper Spread is less than allowable OK
median

WB proposed 52.00 LT 0.230 0.9 0.207 0.207 10 3.6 0.745 0.0188 0.0300 0.000 0.745 0.096 16.70 4.36 1.41 0.21 3.20 2.42 5.50 1.000 0.483 0.262 35%
CB3A Inlet Spread is less than allowable OK Area past inlet (acres) = 0.02 I (in/hr) = 5.1 Is Q to flume 
Sta. 64+74 Runoff Coeff. (C) = 0.90 CA = 0.018 Q  = 0.092 < 0.75?
shoulder Total Q to flume = 0.354 Y

 WB 58+38 57.00 LT 0.1235 0.9 0.111 0.1112 10 3.6 0.400 0.0137 0.0420 0.000 0.400 0.125 4.00 2.97 0.00 0.18 2.17 0.00 5.00 0.000 0.000 0.400 100%
proposed Spread is less than allowable OK Area past scupper (acres) = 0.00 I (in/hr) = 5.10 Is Q to flume 

d fl R ff C ff (C) 0 90 CA 0 000 Q 0 400 < 0 75?sod flume Runoff Coeff. (C) = 0.90 CA = 0.000 Q  = 0.400 < 0.75?
shoulder Total Q to flume = 0.400 Y

WB/EB 3.00 RT 0 0.9 0 0.000 10 3.6 0 0.0170 0.0428 0.000 0.000 0.090 10.70 0.00 2.50 0.00 2.10 3.00 5.00 0.00 0.000 0.000 #DIV/0!
existing inlet Spread is less than allowable OK
Sta. 69+53

median

Drainage Divide Sta. 67+27

median
WB/EB 3.00 RT 0 0.9 0 0.000 10 3.6 0 0.0170 0.0428 0.000 0.000 0.090 9.20 0.00 2.50 0.00 2.10 3.00 5.00 0.00 0.000 0.000 #DIV/0!

existing inlet Spread is less than allowable OK
Sta. 70+57

median
72+66 22.00 LT 0.23 0.9 0.209 0.2093 10 3.6 0.754 0.0360 0.0160 0.000 0.754 0.092 24.70 5.74 1.50 0.26 2.86 0.50 2.00 0.905 0.378 0.375 50%

proposed Spread is less than allowable OK
scupper
shoulder
72+71 22.00 LT 0.01 0.9 0.007 0.0072 10 3.6 0.026 0.0360 0.0160 0.375 0.401 0.073 24.70 4.53 1.50 0.16 2.44 0.50 2.00 0.925 0.244 0.157 39%

proposed Spread is less than allowable OK
scupper
shoulder
72+76 22.00 LT 0.01 0.9 0.007 0.0072 10 3.6 0.026 0.0360 0.0160 0.157 0.183 0.054 24.70 3.38 1.50 0.09 2.01 0.50 2.00 0.970 0.140 0.042 23%72 76 22.00 LT 0.01 0.9 0.007 0.0072 10 3.6 0.026 0.0360 0.0160 0.157 0.183 0.054 24.70 3.38 1.50 0.09 2.01 0.50 2.00 0.970 0.140 0.042 23%

proposed Spread is less than allowable OK
scupper
shoulder
72+81 22.00 LT 0.01 0.9 0.007 0.0072 10 3.6 0.026 0.0360 0.0160 0.042 0.068 0.037 24.70 2.34 1.50 0.04 1.57 0.50 2.00  1.0 0.064 0.004 6%

proposed Spread is less than allowable OK
scupper
shouldershoulder
73+82 52.00 LT 0.22 0.9 0.194 0.1935 10 3.6 0.697 0.0348 0.0160 0.004 0.701 0.090 11.70 5.62 1.50 0.25 2.77 0.50 2.00 0.903 0.357 0.344 49%

proposed . Spread is less than allowable OK
scupper
shoulder
73+88 52.00 LT 0.02 0.9 0.018 0.018 10 3.6 0.065 0.0348 0.0160 0.344 0.409 0.074 11.70 4.59 1.50 0.17 2.42 0.50 2.00 0.921 0.246 0.163 40%

proposed Spread is less than allowable OK Area past scupper (acres) = 0.09 I (in/hr) = 5.10 Is Q to flume proposed Spread is less than allowable OK Area past scupper (acres) 0.09 I (in/hr) 5.10 Is Q to flume 
scupper Runoff Coeff. (C) = 0.90 CA = 0.081 Q  = 0.413 < 0.75?
shoulder Total Q to flume = 0.577 Y

WB 52.00 LT 0.160 0.9 0.144 0.144 10 3.6 0.518 0.0144 0.0300 0.000 0.518 0.084 11.70 4.00 0.00 0.17 2.80 0.00 5.00 0.000 0.000 0.518 100%
End of Bridge Spread is less than allowable OK Area past bridge (acres) = 0.00 I (in/hr) = 5.1 Is Q to flume 

Sta. 68+98 Runoff Coeff. (C) = 0.90 CA = 0.000 Q  = 0.000 < 0.75?
shoulder Total Q to flume = 0.518 Y



Date: Use spread equation from 1986 FHWA Bridge Deck Drainage Guidelines.
Date: Use E=1-(1-w/t)^2.67*Q per HEC 12 for determining inlet intercept flow.

      where w = scupper width (ft), and t = design spread (ft).
n = 0.015 Allowable Spread is spread that is less than the shoulder width for ultimate condition or shoulder width plus 1/3 traveled lane for Interim, whichever is greater.

G S S S S

Made by:   PNS 8/17/2011
Checked by: BH 8/17/2011

Job Number: 49633

EB DRAINAGE CALCULATIONS (ODOT 10 YR RAINFALL CHECK FOR INTERIM & FUTURE CONDITION) using L&D Manual, Vol 2 guidance.  1103.6.2 

OC O GUTTER ANALYSIS INLET ANALYSIS

Station offset Area (A) Runoff Total T I Q L-Sl. X-Sl. By- Total Y Spread
scupper or inlet 

width Flow Velocity Length Splash Over Splash Inlet By- By-

(feet) Side Side Coeff CA CA (min.) (in/hr) (cfs) (ft/ft) (ft/ft) Pass Q (ft) Area (ft/s) (flow dir.) Vel for L Reduction Intercept Pass Pass
( C ) (cfs) (cfs) (ft) (ft) (ft) (sq ft) (ft) (ft/s) Factor low (E) (cfs (cfs) %

LOCATION

Shoulder width
( C ) (cfs) (cfs) (ft) (ft) (ft) (sq ft) (ft) (ft/s) Factor low (E) (cfs (cfs) %

EB 3.00 RT 0.090 0.9 0.081 0.081 10 5.1 0.413 0.0108 0.0300 0.000 0.413 0.116 3.50 3.87 1.83 0.23 1.84 0.50 2.00  1.0 0.338 0.075 18%
poposed scupper Spread is greater than allowable NO GOOD

median
Sta. 66+22
EB Bridge 9 3.00 RT 0.032 0.9 0.028 0.028 10 5.1 0.145 0.0132 0.0300 0.075 0.219 0.088 3.50 2.94 1.83 0.13 1.69 0.50 2.00  1.0 0.203 0.016 7%

poposed scupper Spread is less than allowable OKpoposed scupper Spread is less than allowable OK
median

Sta. 65+91
EB Bridge 9 3.00 RT 0.072 0.9 0.065 0.065 10 5.1 0.33 0.0188 0.0300 0.016 0.347 0.098 3.50 3.27 1.83 0.16 2.16 0.50 2.00 0.960 0.296 0.051 15%

poposed scupper Spread is less than allowable OK
median

Sta. 65+17
WB/EB 3 00 RT 0 098 0 9 0 088 0 088 10 5 1 0 45 0 0163 0 0300 0 051 0 501 0 116 3 50 3 86 2 50 0 22 2 25 3 00 5 00 1 000 0 470 0 031 6%WB/EB 3.00 RT 0.098 0.9 0.088 0.088 10 5.1 0.45 0.0163 0.0300 0.051 0.501 0.116 3.50 3.86 2.50 0.22 2.25 3.00 5.00 1.000 0.470 0.031 6%

existing inlet Spread is greater than allowable NO GOOD
Sta. 64+00

median
WB/EB 3.00 RT 0.101 0.9 0.091 0.091 10 5.1 0.464 0.0127 0.0200 0.031 0.494 0.104 3.50 5.18 2.50 0.27 1.84 3.00 5.00 1.000 0.409 0.085 17%

existing inlet Spread is greater than allowable NO GOOD
Sta. 63+02Sta. 63+02

median
WB/EB 3.00 RT 0.086 0.9 0.077 0.077 10 5.1 0.394 0.0127 0.0160 0.085 0.479 0.094 3.50 5.89 2.50 0.28 1.73 3.00 5.00 1.000 0.370 0.110 23%

existing inlet Spread is greater than allowable NO GOOD
Sta. 62+28

median
EB Bridge 9 51.00 RT 0.049 0.9 0.044 0.044 10 5.1 0.224 0.0188 0.0400 0.000 0.224 0.093 10.00 2.32 0.00 0.11 2.08 0.00 2.00 0 0.000 0.224 100%

spread checkpoint Spread is less than allowable OK Area past checkpoint (acres) = 0.01 I (in/hr) = 5.1 Is Q to flume 
Shoulder Runoff Coeff. (C) = 0.90 CA = 0.009 Q  = 0.046 < 0.75?

Sta. 65+18 Total Q to flume = 0.270 Y
EB 58+97 62.00 RT 0.4098 0.9 0.369 0.3688 10 5.1 1.881 0.0154 0.0300 0.110 1.991 0.196 9.50 6.53 0.00 0.64 3.11 0.00 2.00 0.000 0.000 1.991 100%

spread Spread is less than allowable OK
checkpoint
shouldershoulder

 EB 58+59 63.00 RT 0.054 0.9 0.049 0.049 10 5.1 0.247 0.0110 0.0280 1.991 2.238 0.213 9.50 7.59 1.41 0.81 2.77 2.42 5.50 1.000 0.945 1.293 58%
proposed Spread is less than allowable OK

CB3A Inlet
shoulder

 EB 58+51 63.00 RT 0.012 0.9 0.011 0.011 10 5.1 0.056 0.0110 0.0280 1.293 1.349 0.176 9.50 6.28 1.41 0.55 2.44 2.42 5.50 1.000 0.665 0.684 51%
proposed Spread is less than allowable OK Area past scupper (acres) = 0.01 I (in/hr) = 5.10 Is Q to flume p p p p pp ( ) ( )

CB3A Inlet Runoff Coeff. (C) = 0.90 CA = 0.011 Q  = 0.056 < 0.75?
shoulder Total Q to flume = 0.741 Y

WB/EB 3.00 RT 0.200 0.9 0.18 0.180 10 5.1 0.918 0.0170 0.0428 0.000 0.918 0.137 3.50 3.84 1.50 0.26 3.20 3.00 5.00 1.00 0.673 0.245 27%
existing inlet Spread is greater than allowable NO GOOD
Sta. 69+53

median

Drainage Divide Sta. 67+27

median
WB/EB 3.00 RT 0.075 0.9 0.067 0.067 10 5.1 0.342 0.0170 0.0428 0.245 0.588 0.090 3.50 3.25 1.50 0.15 2.10 3.00 5.00 1.00 0.475 0.113 19%

existing inlet Spread is less than allowable OK
Sta. 70+57

median
EB 70+95 3.00 RT 0.040 0.90 0.036 0.036 10 5.1 0.182 0.0360 0.0170 0.113 0.295 0.066 3.50 3.89 1.50 0.13 2.29 0.50 2.00 0.98 0.210 0.084 29%
proposed Spread is greater than allowable NO GOODproposed Spread is greater than allowable NO GOOD
scupper
median

EB 71+40 3.00 RT 0.031 0.90 0.027 0.027 10 5.1 0.14 0.0360 0.0170 0.084 0.224 0.060 3.50 3.51 1.50 0.10 2.14 0.50 2.00 0.98 0.170 0.054 24%
proposed Spread is greater than allowable NO GOOD
scupper Bypass flow travels across bridge to proposed inlets off right side of bridge. 
median

EB 74 30 85 73 00 RT 0 447 0 90 0 402 0 402 10 5 1 2 052 0 0360 0 0375 0 054 2 106 0 186 15 00 4 95 1 41 0 46 4 58 2 42 5 50 1 000 1 246 0 860 41%EB 74+30.85 73.00 RT 0.447 0.90 0.402 0.402 10 5.1 2.052 0.0360 0.0375 0.054 2.106 0.186 15.00 4.95 1.41 0.46 4.58 2.42 5.50 1.000 1.246 0.860 41%
Proposed Spread is less than allowable OK

CB3A 
Inlet

shoulder
EB 74+37.85 73.00 RT 0.030 0.90 0.027 0.027 10 5.1 0.138 0.0360 0.0375 0.860 0.998 0.140 15.00 3.74 1.41 0.26 3.80 2.42 5.50 1.000 0.716 0.282 28%

Proposed Spread is less than allowable OK Area past scupper (acres) = 0 00 I (in/hr) = 5 10 Is Q to flumeProposed Spread is less than allowable OK Area past scupper (acres) = 0.00 I (in/hr) = 5.10 Is Q to flume 
CB3A Runoff Coeff. (C) = 0.90 CA = 0.000 Q  = 0.282 < 0.75?
Inlet

shoulder Total Q to flume = 0.282 Y
EB Bridge 9 51.00 RT 0.020 0.9 0.018 0.018 10 5.1 0.092 0.0188 0.0400 0.000 0.092 0.060 10.00 1.66 0.00 0.05 1.50 0.00 5.00 0.000 0.000 0.092 100%

End of Bridge Spread is less than allowable OK Area past bridge (acres) = 0.01 I (in/hr) = 5.1 Is Q to flume 
Shoulder Runoff Coeff. (C) = 0.90 CA = 0.009 Q  = 0.046 < 0.75?

Sta. 67+90 Total Q to flume = 0.138 Y
EB Bridge 9 3.00 RT 0.074 0.9 0.066 0.066 10 5.1 0.338 0.0065 0.0300 0.000 0.338 0.044 3.50 3.96 0.00 0.09 1.45 0.00 5.00 0.000 0.000 0.338 100%

End of Bridge Spread is less than allowable OK
Shoulder

Sta. 68+18



Date: Use spread equation from 1986 FHWA Bridge Deck Drainage Guidelines.
Date: Use E=1-(1-w/t)^2.67*Q per HEC 12 for determining inlet intercept flow.

      where w = scupper width (ft), and t = design spread (ft).
n = 0.015 Allowable Spread is spread that is less than the shoulder width for ultimate condition or shoulder width plus 1/3 traveled lane for Interim, whichever is greater.

G S S S S

EB DRAINAGE CALCULATIONS (ODOT 2YR RAINFALL CHECK FOR INTERIM & FUTURE CONDITION)

OC O

Made by:   PNS 8/15/2011
Checked by: BH 8/15/2011

Job Number: 49633

GUTTER ANALYSIS INLET ANALYSIS

Station offset Area (A) Runoff Total T I Q L-Sl. X-Sl. By- Total Y Spread
scupper or inlet 

width Flow Velocity Length Splash Over Splash Inlet By- By-

(feet) Side Side Coeff CA CA (min.) (in/hr) (cfs) (ft/ft) (ft/ft) Pass Q (ft) Area (ft/s) (flow dir.) Vel for L Reduction Intercept Pass Pass
( C ) (cfs) (cfs) (ft) (ft) (ft) (sq ft) (ft) (ft/s) Factor low (E) (cfs (cfs) %

LOCATION

Shoulder width 
+ 1/3 traveled 

way
( C ) (cfs) (cfs) (ft) (ft) (ft) (sq ft) (ft) (ft/s) Factor low (E) (cfs (cfs) %

EB 3.00 RT 0.090 0.9 0.081 0.081 10 3.6 0.292 0.0108 0.0300 0.000 0.292 0.102 6.20 3.40 1.50 0.17 1.68 0.50 2.00  1.0 0.230 0.062 21%
poposed scupper Spread is less than allowable OK

median
Sta. 66+22
EB Bridge 9 3.00 RT 0.032 0.9 0.028 0.028 10 3.6 0.102 0.0132 0.0300 0.062 0.164 0.079 6.20 2.64 1.50 0.10 1.57 0.50 2.00  1.0 0.146 0.017 11%

poposed scupper Spread is less than allowable OKpoposed scupper Spread is less than allowable OK
median

Sta. 65+91
EB Bridge 9 3.00 RT 0.072 0.9 0.065 0.065 10 3.6 0.233 0.0188 0.0300 0.017 0.251 0.087 6.20 2.90 1.50 0.13 1.99 0.50 2.00 0.960 0.206 0.044 18%

poposed scupper Spread is less than allowable OK
median

Sta. 65+17
WB/EB 3 00 RT 0 098 0 9 0 088 0 088 10 3 6 0 318 0 0163 0 0300 0 044 0 362 0 102 6 20 3 41 2 50 0 17 2 07 3 00 5 00 1 000 0 351 0 011 3%WB/EB 3.00 RT 0.098 0.9 0.088 0.088 10 3.6 0.318 0.0163 0.0300 0.044 0.362 0.102 6.20 3.41 2.50 0.17 2.07 3.00 5.00 1.000 0.351 0.011 3%

existing inlet Spread is less than allowable OK
Sta. 64+00

median
WB/EB 3.00 RT 0.101 0.9 0.091 0.091 10 3.6 0.327 0.0127 0.0200 0.011 0.338 0.090 6.20 4.49 2.50 0.20 1.67 3.00 5.00 1.000 0.299 0.039 11%

existing inlet Spread is less than allowable OK
Sta. 63+02Sta. 63+02

median
WB/EB 3.00 RT 0.086 0.9 0.077 0.077 10 3.6 0.278 0.0127 0.0160 0.039 0.317 0.081 6.20 5.04 2.50 0.20 1.56 3.00 5.00 1.000 0.266 0.051 16%

existing inlet Spread is less than allowable OK
Sta. 62+28

median
EB Bridge 9 51.00 RT 0.049 0.9 0.044 0.044 10 3.6 0.158 0.0188 0.0400 0.000 0.158 0.081 25.67 2.04 0.00 0.08 1.91 0.00 2.00  1.0 0.000 0.158 100%

spread checkpoint Spread is less than allowable OK Area past checkpoint (acres) = 0.01 I (in/hr) = 5.1 Is Q to flume 
Shoulder Runoff Coeff. (C) = 0.90 CA = 0.009 Q  = 0.046 < 0.75?

Sta. 65+18 Total Q to flume = 0.204 Y
EB 58+97 62.00 RT 0.4098 0.9 0.369 0.3688 10 3.6 1.328 0.0154 0.0300 0.051 1.379 0.171 43.50 5.69 0.00 0.49 2.84 0.00 2.00 0.000 0.000 1.379 100%

spread Spread is less than allowable OK
checkpoint
shouldershoulder

 EB 58+59 63.00 RT 0.054 0.9 0.049 0.049 10 3.6 0.175 0.0110 0.0280 1.379 1.553 0.185 43.50 6.62 1.41 0.61 2.53 2.42 5.50 1.000 0.734 0.819 53%
proposed Spread is less than allowable OK

CB3A Inlet
shoulder

 EB 58+51 63.00 RT 0.012 0.9 0.011 0.011 10 3.6 0.04 0.0110 0.0280 0.819 0.859 0.149 43.50 5.30 1.41 0.39 2.18 2.42 5.50 1.000 0.483 0.377 44%
proposed Spread is less than allowable OK Area past scupper (acres) = 0.01 I (in/hr) = 5.10 Is Q to flume p p p p pp ( ) ( )

CB3A Inlet Runoff Coeff. (C) = 0.90 CA = 0.011 Q  = 0.056 < 0.75?
shoulder Total Q to flume = 0.433 Y

WB/EB 3.00 RT 0.200 0.9 0.18 0.180 10 3.6 0.648 0.0170 0.0428 0.000 0.648 0.137 7.20 3.37 1.50 0.23 3.20 3.00 5.00 1.00 0.513 0.135 21%
existing inlet Spread is less than allowable OK
Sta. 69+53

median

Drainage Divide Sta. 67+27

median
WB/EB 3.00 RT 0.075 0.9 0.067 0.067 10 3.6 0.242 0.0170 0.0428 0.135 0.377 0.090 7.20 2.75 1.50 0.12 2.10 3.00 5.00 1.00 0.330 0.046 12%

existing inlet Spread is less than allowable OK
Sta. 70+57

median
EB 70+95 3.00 RT 0.040 0.90 0.036 0.036 10 3.6 0.128 0.0360 0.0170 0.046 0.174 0.054 7.20 3.19 1.50 0.09 2.01 0.50 2.00 0.98 0.139 0.035 20%
proposed Spread is less than allowable OKproposed Spread is less than allowable OK
scupper
median

EB 71+40 3.00 RT 0.031 0.90 0.027 0.027 10 3.6 0.099 0.0360 0.0170 0.035 0.134 0.049 7.20 2.89 1.50 0.07 1.88 0.50 2.00 0.98 0.112 0.021 16%
proposed Spread is less than allowable OK
scupper Bypass flow travels across bridge to proposed inlets off right side of bridge. 
median

EB 74 30 85 73 00 RT 0 447 0 90 0 402 0 402 10 3 6 1 448 0 0360 0 0375 0 021 1 470 0 162 9 70 4 33 1 41 0 35 4 19 2 42 5 50 1 000 0 957 0 513 35%EB 74+30.85 73.00 RT 0.447 0.90 0.402 0.402 10 3.6 1.448 0.0360 0.0375 0.021 1.470 0.162 9.70 4.33 1.41 0.35 4.19 2.42 5.50 1.000 0.957 0.513 35%
Proposed Spread is less than allowable OK

CB3A 
Inlet

shoulder
EB 74+37.85 73.00 RT 0.030 0.90 0.027 0.027 10 3.6 0.097 0.0360 0.0375 0.513 0.610 0.117 9.70 3.11 1.41 0.18 3.36 2.42 5.50 1.000 0.488 0.122 20%

Proposed Spread is less than allowable OK Area past scupper (acres) = 0 00 I (in/hr) = 5 10 Is Q to flumeProposed Spread is less than allowable OK Area past scupper (acres) = 0.00 I (in/hr) = 5.10 Is Q to flume 
CB3A Runoff Coeff. (C) = 0.90 CA = 0.000 Q  = 0.122 < 0.75?
Inlet

shoulder Total Q to flume = 0.122 Y
EB Bridge 9 51.00 RT 0.020 0.9 0.018 0.018 10 3.6 0.065 0.0188 0.0400 0.000 0.065 0.060 25.70 1.46 0.00 0.04 1.50 0.00 5.00 0.000 0.000 0.065 100%

End of Bridge Spread is less than allowable OK Area past bridge (acres) = 0.01 I (in/hr) = 5.1 Is Q to flume 
Shoulder Runoff Coeff. (C) = 0.90 CA = 0.009 Q  = 0.046 < 0.75?

Sta. 67+90 Total Q to flume = 0.111 Y
EB Bridge 9 3.00 RT 0.074 0.9 0.066 0.066 10 3.6 0.239 0.0065 0.0300 0.000 0.239 0.044 6.20 3.47 0.00 0.08 1.45 0.00 5.00 0.000 0.000 0.239 100%

End of Bridge Spread is less than allowable OK
Shoulder

Sta. 68+18



Date: Use spread equation from 1986 FHWA Bridge Deck Drainage Guidelines.
Date: Use E=1-(1-w/t)^2.67*Q per HEC 12 for determining inlet intercept flow.

      where w = scupper width (ft), and t = design spread (ft).
n = 0.015 Allowable Spread is spread that is less than the shoulder width for ultimate condition or shoulder width plus 1/3 traveled lane for Interim, whichever is greater.

G S S S S

Made by:   PNS 8/15/2011
Checked by: BH 8/15/2011

Job Number: 49633

EXISTING  EB DRAINAGE CALCULATIONS (ODOT 10 YR RAINFALL CHECK FOR INTERIM & FUTURE CONDITION) using L&D Manual, Vol 2 guidance.  1103.6.2 

OC O GUTTER ANALYSIS INLET ANALYSIS

Station offset Area (A) Runoff Total T I Q L-Sl. X-Sl. By- Total Y Spread
scupper or inlet 

width Flow Velocity Length Splash Over Splash Inlet By- By-

(feet) Side Side Coeff CA CA (min.) (in/hr) (cfs) (ft/ft) (ft/ft) Pass Q (ft) Area (ft/s) (flow dir.) Vel for L Reduction Intercept Pass Pass
( C ) (cfs) (cfs) (ft) (ft) (ft) (sq ft) (ft) (ft/s) Factor low (E) (cfs (cfs) %

LOCATION

Shoulder width
( C ) (cfs) (cfs) (ft) (ft) (ft) (sq ft) (ft) (ft/s) Factor low (E) (cfs (cfs) %

EB 3.00 RT 0.106 0.9 0.095 0.095 10 5.1 0.487 0.0108 0.0300 0.000 0.487 0.124 3.50 4.12 2.50 0.25 1.91 0.50 2.00  1.0 0.446 0.040 8%
existing scupper Spread is greater than allowable NO GOOD

median
Sta. 66+00
EB Bridge 9 3.00 RT 0.069 0.9 0.062 0.062 10 5.1 0.317 0.0132 0.0300 0.040 0.357 0.106 3.50 3.53 2.50 0.19 1.91 0.50 2.00  1.0 0.344 0.013 4%

existing scupper Spread is greater than allowable NO GOODexisting scupper Spread is greater than allowable NO GOOD
median

Sta. 65+30
EB Bridge 9 3.00 RT 0.019 0.9 0.017 0.017 10 5.1 0.087 0.0188 0.0300 0.013 0.101 0.062 3.50 2.06 2.50 0.06 1.58 0.50 2.00 1.0 0.101 0.000 0%

existing scupper 0.194 Spread is less than allowable OK
median

Sta. 65+17
WB/EB 3 00 RT 0 098 0 9 0 088 0 088 10 5 1 0 45 0 0163 0 0300 0 000 0 450 0 111 3 50 3 70 2 50 0 21 2 19 3 00 5 00 1 000 0 427 0 022 5%WB/EB 3.00 RT 0.098 0.9 0.088 0.088 10 5.1 0.45 0.0163 0.0300 0.000 0.450 0.111 3.50 3.70 2.50 0.21 2.19 3.00 5.00 1.000 0.427 0.022 5%

existing inlet Spread is greater than allowable NO GOOD
Sta. 64+00

median
WB/EB 3.00 RT 0.101 0.9 0.091 0.091 10 5.1 0.464 0.0127 0.0200 0.022 0.486 0.103 3.50 5.15 2.50 0.26 1.83 3.00 5.00 1.000 0.404 0.082 17%

existing inlet Spread is greater than allowable NO GOOD
Sta. 63+02Sta. 63+02

median
WB/EB 3.00 RT 0.086 0.9 0.077 0.077 10 5.1 0.394 0.0127 0.0160 0.082 0.477 0.094 3.50 5.88 2.50 0.28 1.73 3.00 5.00 1.000 0.368 0.108 23%

existing inlet Spread is greater than allowable NO GOOD
Sta. 62+28

median
EB Bridge 9 51.00 RT 0.049 0.9 0.044 0.044 10 5.1 0.224 0.0188 0.0400 0.000 0.224 0.093 10.00 2.32 0.00 0.11 2.08 0.00 2.00 0 0.000 0.224 100%

spread checkpoint Spread is less than allowable OK Area past checkpoint (acres) = 0.01 I (in/hr) = 5.1 Is Q to flume 
Shoulder Runoff Coeff. (C) = 0.90 CA = 0.009 Q  = 0.046 < 0.75?

Sta. 65+18 Total Q to flume = 0.270 Y
EB 58+97 62.00 RT 0.4098 0.9 0.369 0.3688 10 5.1 1.881 0.0154 0.0300 0.108 1.989 0.196 9.50 6.53 0.00 0.64 3.11 0.00 2.00 0.000 0.000 1.989 100%

spread Spread is less than allowable OK
checkpoint
shouldershoulder



Date: Use spread equation from 1986 FHWA Bridge Deck Drainage Guidelines.
Date: Use E=1-(1-w/t)^2.67*Q per HEC 12 for determining inlet intercept flow.

      where w = scupper width (ft), and t = design spread (ft).
n = 0.015 Allowable Spread is spread that is less than the shoulder width for ultimate condition or shoulder width plus 1/3 traveled lane for Interim, whichever is greater.

G S S S S

EXISTING  EB DRAINAGE CALCULATIONS (ODOT 2 YR RAINFALL CHECK FOR INTERIM & FUTURE CONDITION) using L&D Manual, Vol 2 guidance.  1103.6.2 

OC O

Made by:   PNS 8/15/2011
Checked by: BH 8/15/2011

Job Number: 49633

GUTTER ANALYSIS INLET ANALYSIS

Station offset Area (A) Runoff Total T I Q L-Sl. X-Sl. By- Total Y Spread
scupper or inlet 

width Flow Velocity Length Splash Over Splash Inlet By- By-

(feet) Side Side Coeff CA CA (min.) (in/hr) (cfs) (ft/ft) (ft/ft) Pass Q (ft) Area (ft/s) (flow dir.) Vel for L Reduction Intercept Pass Pass
( C ) (cfs) (cfs) (ft) (ft) (ft) (sq ft) (ft) (ft/s) Factor low (E) (cfs (cfs) %

LOCATION

Shoulder width
( C ) (cfs) (cfs) (ft) (ft) (ft) (sq ft) (ft) (ft/s) Factor low (E) (cfs (cfs) %

EB 3.00 RT 0.106 0.9 0.095 0.095 10 3.6 0.343 0.0108 0.0300 0.000 0.343 0.108 3.50 3.61 2.50 0.20 1.75 0.50 2.00  1.0 0.329 0.015 4%
existing scupper Spread is greater than allowable NO GOOD

median
Sta. 66+00
EB Bridge 9 3.00 RT 0.069 0.9 0.062 0.062 10 3.6 0.224 0.0132 0.0300 0.015 0.238 0.091 3.50 3.04 2.50 0.14 1.72 0.50 2.00  1.0 0.236 0.002 1%

existing scupper Spread is less than allowable OKexisting scupper Spread is less than allowable OK
median

Sta. 65+30
EB Bridge 9 3.00 RT 0.019 0.9 0.017 0.017 10 3.6 0.062 0.0188 0.0300 0.002 0.064 0.052 3.50 1.74 2.50 0.05 1.41 0.50 2.00 1.0 0.064 0.000 0%

existing scupper 0.194 Spread is less than allowable OK
median

Sta. 65+17
WB/EB 3 00 RT 0 098 0 9 0 088 0 088 10 3 6 0 318 0 0163 0 0300 0 000 0 318 0 098 3 50 3 25 2 50 0 16 2 00 3 00 5 00 1 000 0 311 0 006 2%WB/EB 3.00 RT 0.098 0.9 0.088 0.088 10 3.6 0.318 0.0163 0.0300 0.000 0.318 0.098 3.50 3.25 2.50 0.16 2.00 3.00 5.00 1.000 0.311 0.006 2%

existing inlet Spread is less than allowable OK
Sta. 64+00

median
WB/EB 3.00 RT 0.101 0.9 0.091 0.091 10 3.6 0.327 0.0127 0.0200 0.006 0.334 0.089 3.50 4.47 2.50 0.20 1.67 3.00 5.00 1.000 0.296 0.037 11%

existing inlet Spread is greater than allowable NO GOOD
Sta. 63+02Sta. 63+02

median
WB/EB 3.00 RT 0.086 0.9 0.077 0.077 10 3.6 0.278 0.0127 0.0160 0.037 0.316 0.081 3.50 5.04 2.50 0.20 1.56 3.00 5.00 1.000 0.265 0.051 16%

existing inlet Spread is greater than allowable NO GOOD
Sta. 62+28

median
EB Bridge 9 51.00 RT 0.049 0.9 0.044 0.044 10 3.6 0.158 0.0188 0.0400 0.000 0.158 0.081 10.00 2.04 0.00 0.08 1.91 0.00 2.00  1.0 0.000 0.158 100%

spread checkpoint Spread is less than allowable OK Area past checkpoint (acres) = 0.01 I (in/hr) = 5.1 Is Q to flume 
Shoulder Runoff Coeff. (C) = 0.90 CA = 0.009 Q  = 0.046 < 0.75?

Sta. 65+18 Total Q to flume = 0.204 Y
EB 58+97 62.00 RT 0.4098 0.9 0.369 0.3688 10 3.6 1.328 0.0154 0.0300 0.051 1.378 0.171 9.50 5.69 0.00 0.49 2.84 0.00 2.00 0.000 0.000 1.378 100%

spread Spread is less than allowable OK
checkpoint
shouldershoulder



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :PR  - EB median

49633 08/18/2011 EB I90 Between bridge 9 and 7

PNS

Rainfall Area: Total Allow. Spread (ft.) :A 3.50Storm Frequency (yr.) : 2

Project : Cleveland Innerbelt

Allowable Depth (ft.) 0.00

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL
LOCAL

DEPRESS.

(ft.)

65+17 Begin

64+00 I-3B 117.00 0.00 0.00 0.00 0.00 0.00 0.0163 0.0300 0.0300 3.50 0.00 0.36 0.36 0.102 3.400.000.1670

63+02 I-3B 98.00 0.90 0.09 10.00 1.36 11.36 0.0127 0.0200 0.0200 3.50 3.39 0.28 0.28 0.083 4.160.000.1670

62+28 I-3B 74.00 0.90 0.09 10.00 1.10 11.10 0.0127 0.0160 0.0160 3.50 3.43 0.27 0.27 0.075 4.700.000.1670

1CDSS 1.0.0.3. 2011-08-15-Roadway Partial Resurfacing BL-drainage CDSS PR.pdf.xml



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :EX  - EB median

49633 08/18/2011 EB I90 Between bridge 9 and 7

PNS

Rainfall Area: Total Allow. Spread (ft.) :A 3.50Storm Frequency (yr.) : 2

Project : Cleveland Innerbelt

Allowable Depth (ft.) 0.00

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL
LOCAL

DEPRESS.

(ft.)

65+17 Begin

64+00 I-3B 117.00 0.00 0.00 0.00 0.00 0.00 0.0163 0.0300 0.0300 3.50 0.00 0.32 0.32 0.097 3.240.000.1670

63+02 I-3B 98.00 0.90 0.09 10.00 1.36 11.36 0.0127 0.0200 0.0200 3.50 3.39 0.28 0.28 0.083 4.160.000.1670

62+28 I-3B 74.00 0.90 0.09 10.00 1.10 11.10 0.0127 0.0160 0.0160 3.50 3.43 0.27 0.27 0.075 4.700.000.1670

1CDSS 1.0.0.3. 2011-08-15-Roadway Partial Resurfacing BL-drainage CDSS EX.pdf.xml



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :PR - 10 yr - EB median

49633 08/18/2011 EB I90 Between bridge 9 and 7

PNS

Rainfall Area: Total Allow. Spread (ft.) :A 3.50Storm Frequency (yr.) : 10

Project : Cleveland Innerbelt

Allowable Depth (ft.) 0.00

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL
LOCAL

DEPRESS.

(ft.)

65+17 Begin

64+00 I-3B 117.00 0.00 0.00 0.00 0.00 0.00 0.0163 0.0300 0.0300 3.50 0.00 0.49 0.49 0.114 3.810.000.1670

63+02 I-3B 98.00 0.90 0.09 10.00 1.24 11.24 0.0127 0.0200 0.0200 3.50 4.84 0.40 0.40 0.095 4.760.000.1670

62+28 I-3B 74.00 0.90 0.09 10.00 1.00 11.00 0.0127 0.0160 0.0160 3.50 4.88 0.38 0.38 0.086 5.370.000.1670

1CDSS 1.0.0.3. 2011-08-15-Roadway Partial Resurfacing BL-drainage CDSS PR.pdf.xml



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :EX  - EB median

49633 08/18/2011 EB I90 Between bridge 9 and 7

PNS

Rainfall Area: Total Allow. Spread (ft.) :A 3.50Storm Frequency (yr.) : 10

Project : Cleveland Innerbelt

Allowable Depth (ft.) 0.00

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL
LOCAL

DEPRESS.

(ft.)

65+17 Begin

64+00 I-3B 117.00 0.00 0.00 0.00 0.00 0.00 0.0163 0.0300 0.0300 3.50 0.00 0.45 0.45 0.111 3.690.000.1670

63+02 I-3B 98.00 0.90 0.09 10.00 1.24 11.24 0.0127 0.0200 0.0200 3.50 4.84 0.40 0.40 0.095 4.760.000.1670

62+28 I-3B 74.00 0.90 0.09 10.00 1.00 11.00 0.0127 0.0160 0.0160 3.50 4.88 0.38 0.38 0.086 5.370.000.1670

1CDSS 1.0.0.3. 2011-08-15-Roadway Partial Resurfacing BL-drainage CDSS EX.pdf.xml
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Wall I Drainage Calculations Summary 

Existing & Proposed Drainage Conditions 

Wall I is a new wall that will connect E. 14th Street to a new bridge that spans E. 9th Street.  The 449 ft 

wall starts at E. 9th Street bridge abutment and travels northeast.  The alignment of the existing E. 14th 

Street is shifting north towards the right of way line creating the need for the wall. 

The existing E. 14th Street on‐ramp was constructed from the 1959 Willow Innerbelt Freeway Part 6.  

This project had an existing No. 9 brick combined sewer being removed and rerouted through a 

proposed 66” concrete pipe along Webster Ave (See Willow Innerbelt Freeway Part 6 Plans & Figure 1).  

Figure 1 shows the existing drainage area for inlets that were constructed per the 1959 plans.  The 

existing drainage enters in two manholes (A101 & A102) located along the 66” approximately 416 ft 

northwest of E. 9th Street.  These two inlets have a combined tributary drainage area of 6.31 acres, 

runoff coefficient of 0.78, and a 10‐year discharge rate of 31.4 cfs.  

With the realignment of E. 14th Street on‐ramp, drainage areas are being shifted, and additional 

pavement from Bridges 7 & 8 add additional flow to the 66” sewer.  There are no impacts to CSO 094 

because the additional 0.16 acre of pavement area drained onto E. 9th Street and was tributary to the 

96” interceptor which the 66” drains into.  The increase at A101 will be approve by the City of Cleveland 

to have an increase from 31.4 cfs to 33.3 cfs, since the 66” pipe has capacity.  Downstream of A101, a 

57”slip lining be installed to the 96” (see Wall I 66 Inch Drainage Report). Due to the height of the fill on 

the existing pipes connecting to manholes A101 & A102, a new storm sewer pipe will connect the 

existing/proposed inlets around Bridge 9 to manhole A101.  The total drainage area is 6.47 acre, runoff 

coefficient of 0.82, and discharge rate of 33.3 cfs.  

pshedivy
Text Box
For information only. Calculations have been RFC'dalready.



6/30/2011
6/30/2011

CN, Curve Number 82 69.00 98 98 74 94
C, Rational Coefficient 0.7 0.30 0.9 0.9 0.5 0.8

Terrain Description

Fair ROW 
grass > 4:1 

slopes

Fair ROW 
grass < 10:1 

slopes Pavement Sidewalk
Dense 

Residentual
Industrial/ 

Commercial Area CN C

Pre-Project
A84 - Existing Manhole - 22nd & Scovill-No. 7 (Broadway 14+50, 1350LT) 10.42 40.18 50.600 92.03 0.78
A88 - Existing Manhole - 14th-66" (14th 132+05, 10LT) 5.33 0.40 5.65 11.383 89.48 0.79
A101 - Existing Manhole - Ramp A3/Webster Street - 66" (A3 3004+15, 60RT) 3.32 2.99 6.310 89.58 0.79

Total A84, A88 & A101 Pre-Project Conditions 8.65 10.82 48.82 68.293 91.38 0.78

Existing 1959 - (A88 is same as Pre-Project)
A84 - Existing 1959 Conditions - Estimated 25% Impervious 17.140 51.41 68.550 80.00 0.60

Proposed Conditions
A101 - Wall I/Ramp A3 Proposed Conditions 2.59 3.880 6.470 91.60 0.82

Date:
Checked by: PNShedivy Date:

Job Number: 49633
Cleveland Innerbelt 66 inch Existing 1959, Pre-Project and Proposed Drainage Areas and Runoff Coefficients

Made by:   BAHess



Made by:   BAHess Date: 6/30/2011
Checked by: PNShedivy Date: 6/30/2011

Analysis Condition Existing/Proposed Existing Proposed
Outfall Name A84 - Pre Project A84 - 1959 Conditions A101 A101

Sheetflow Grass Grass Grass Grass
Runoff Coeffiecient 0.300 0.300 0.700 0.700
length, ft (<100) 100.000 100.000 65.000 65.000
dz, ft 0.650 0.650 20.000 20.000
slope 0.007 0.007 0.308 0.308

Tt, min 16.624 16.624 1.852 1.852

Shallow Concentrated Grass Grass
length, ft 215.000 215.000
dz, ft 9.500 9.500
slope 1.838 1.838
Intercept Coefficient, k 0.430 0.430
avg velocity, ft/s 2.753 2.753

Tt, min 1.417 1.417

Shallow Concentrated 
length, ft
dz, ft
slope
Intercept Coefficient, k
avg velocity, ft/s

Tt, min

Pipe Flow
length, ft 3200.000 3200.000 385.000 385.000
dz, ft 9.000 9.000 1.630 1.630
slope 0.003 0.003 0.004 0.004
Avg. Pipe Size 24"-No.8 24"-No.8 12"-15" 12"-15"
avg velocity, ft/s 4.000 4.000 3.500 3.500

Tt, min 13.333 13.333 1.833 1.833

Channel flow
side slope, X:1
side slope, X:1
bank full depth, ft
dz, ft
length, ft
manning's, n
cross-sectional area, ft2

wetted perimeter, ft
hydraulic radius, ft
slope
velocity, ft/s

Cleveland Innerbelt 66inch Pre and Post Drainage Areas and Runoff Coefficients: TC CALCULATION/FLOW

Job Number: 49633

Tt, min

Total Tc, min 29.96 29.96 5.10 5.10
Regulated Total Tc, min 3.00 3.00 3.00 3.00

Area, acres 50.600 68.550 6.310 6.470

C weighted 0.78 0.60 0.79 0.82

Intesities, in/hr

I 5 2.410 2.410 5.500 5.500
I 10 2.760 2.760 6.270 6.270
I 25 3.210 3.210 7.170 7.170

Flows, cfs

Q5 94.684 99.126 27.583 29.178
Q10 108.435 113.522 31.444 33.262
Q25 126.114 132.031 35.958 38.037
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6935 CB
T/G = 671.18
4" SE = 669.08
4" SW = 668.58
12" NW = 666.68

T/C = 672.34
8" S = 659.24

T/C = 672.61

T/C = 672.34

T/C = 670.72
6" SE = 666.77

7213 CB
T/G = 670.46
INLET TO 7212

7465 CB
T/G = 673.39
NO PIPES VIS.

T/G = 672.57
12" NE = 670.00

T/C = 673.67

T/C = 672.38

T/C = 673.07
6" NW = 669.47
6" SE = 668.72

12" W = 664.92

7564 CB

T/C = 673.38
12" E = 663.03

16122 CB
T/G = 668.74

16127 STM MH
T/C = 670.63

16397 CB
T/G = 668.38
6" N = 664.08

16444 CB
T/G = 669.74

16481 STM MH
T/C = 670.49

16498 STM MH
T/C = 668.28

16522 STM MH
T/C = 669.11

16610 CB
T/G = 667.69

16641 CB
T/G = 671.22

16659 STM MH
T/C = 671.45

16660 STM MH
T/C = 672.06

16665 CB
T/G = 670.71

16677 CB
T/G = 671.96

16692 CB
T/G = 671.70

17014 CB
T/G = 671.88

18417 CB
T/G = 671.33

18418 CB
T/G = 671.31

18434 CB
T/G = 673.00
6" N = 669.55

18435 CB
T/G = 672.76

18436 CB
T/G = 670.98

18437 CB
T/G = 671.17
12" W = 664.02

18525 CB
T/G = 672.99

18566 CB
T/G = 674.51
12" W = 670.71
12" E = 669.91

18597 CB
T/G = 674.03
12" E = 668.38

18614 CB
T/G = 673.26
12" W = 668.76

18615 CB
T/G = 673.14
12" E = 668.69

18632 STM MH
T/C = 673.50

12" E = 666.60
15" S = 653.90

18633 CB
T/G = 673.13

18715 CB
T/G = 673.22
12" W = 670.22

18716 CB
T/G = 673.55

18717 STM MH
T/C = 673.80
48" S = 659.90

18728 CB
T/G = 674.37
12" E = 671.72

18796 CB
T/G = 669.35

18866 CB
T/G = 668.71
12" E = 665.91

18929 CB
T/G = 675.37
12" W = 670.97
12" E = 670.47

18930 CB
T/G = 675.51
12" W = 671.31
15" E = 670.51

18957 CB
T/G = 675.11
12" W = 671.71

19043 CB
T/G = 675.28
12" E = 672.73

19127 CB
T/G = 675.85
12" E = 672.05

19200 CB
T/G = 676.20
12" E = 671.20
12" W = 671.00

19201 CB
T/G = 676.11
12" W = 671.86

19202 CB
T/G = 675.89
12" W = 671.24
12" S = 670.69

19207 CB
T/G = 676.53
12" E = 670.23
60" E = 654.53
60" W = 653.43

19305 STM MH
T/C = 676.21
12" S = 673.01
12" W = 671.01

19306 CB
T/G = 675.62

19370 CB
T/G = 676.47

19403 CB
T/G = 675.84

12" S = 664.19

19404 CB
T/G = 674.91

19404 CB
T/G = 675.28
12" S = 668.63

19411 CB
T/G = 675.09

19412 STM MH
T/G = 675.46

9337 STM MH
T/C = 674.55

9338 STM MH
T/C = 674.94

9342 CB
T/G = 674.95
FULL OF DIRT

9343 STM MH
T/C = 675.88

24" E = 662.68

9408 STM MH
T/C = 675.40

9414 STM MH
T/C = 675.46
FULL OF WATER

9424 CB
T/C = 673.90
6" TO DIRT

9425 CB
T/C = 673.79
6" TO DIRT

9652 STM MH
T/C = 677.89
12" E = 672.64
12" SW = 669.24
24" E = 666.49
15" S = 666.39
24" W = 666.19

9656 STM MH
T/C = 677.67
12" W = 673.57

9664 STM MH
T/C = 678.39
24" E = 666.39
24" W = 665.84

9699 CB
T/G = 677.38
12" N = 673.83

9759 STM MH
T/C = 676.12
12" E = 671.17
15" N = 671.12 

9769 CB
T/G = 676.24
6" N = 673.14
8" W = 673.04
12" W = 672.04

9790 CB
T/G = 677.37
12" W = 672.07

9956 STM MH
T/C = 676.68
12" S = 673.58

9976 CB
T/G = 676.18
12" E = 671.93
12" N = 671.88

9977 STM MH
T/C = 677.16
12" N = 672.36

10009 CB
T/G = 676.03
12" E = 672.68

10214 STM MH
T/C = 675.21

18" NE = 668.26 10266 STM MH
T/C = 674.27

15" S = 669.12
12" W = 668.37
18" SW = 667.52
18" N = 667.47

10295 CB
T/G = 677.29
12" N = 670.49

10408 STM MH
T/C = 677.70
12" SW = 668.10
24" N = 666.90
24" S = 666.90

10656 CB
T/G = 671.90
12" W = 667.85

10674 STM MH
T/C = 675.31
6" E = 671.76
12" N = 670.91

10692 STM MH
T/C = 672.26

10694 STM MH
T/C = 672.33

12" NE = 667.98

10736 CB
T/G = 674.08
12" NW = 669.38
12" S = 669.28

10737 CB
T/G = 674.03
12" E = 669.63

10738 STM MH
T/C = 674.62

10759 CB
T/G = 674.42

10768 STM MH
T/C = 676.68
12" S = 672.45

16997 SAN MH
T/C = 673.07

8" N = 659.47

18423 SAN MH
T/G = 672.73

18430 SAN MH
T/G = 672.74

18734 SAN MH
T/C = 671.53

18892 SAN MH
T/C = 671.08
12" S = 667.88

24" W = 660.08

18893 SAN MH
T/C = 671.23

18441 SAN MH
T/G = 676.27

18942 SAN MH
T/G = 676.11
30" S = 662.36
30" S = 662.01

19206 SAN MH
T/G = 676.58

19212 SAN MH
T/G = 676.48

T/C = 674.94
24" E = 661.54
24" W = 661.34

T/C = 675.31
21" E = 661.91
36" S = 660.61
36" N = 660.31

7012 SAN MH

7168 SAN MH

7182 SAN MH

7182 SAN MH

7565 SAN MH

9339 SAN MH

9407 SAN MH

UNK" NE,SW = 657.69

12" NE = 667.31
12" SW = 667.86

46" NE,SW = 655.14

NO UNDERGND INFO
T/C = 672.41

12" SW = 665.67

84" SE = 652.97
84" NW = 652.87

INLET TO 7563
T/G = 672.31

12" NE = 664.97

12" SE = 662.03
84" SE = 646.93
84" NW = 646.63

7166 STM MH

7212 STM MH

7558 STM MH

7563 STM MH

12" N = UNK
12" S = 663.74

BOTTOM @ 656.63
NO PIPES VIS.

12" SW = 663.53

12" NE = 663.04

18" S = UNK
12" SW = 662.89

NO PIPES VIS.

NO PIPES VIS.

NO PIPES VIS.

21" NW?
NO PIPES VIS.

COULD NOT OPEN

COULD NOT OPEN

COULD NOT OPEN

COULD NOT OPEN

COULD NOT OPEN

COULD NOT OPEN

12" SE = 662.71
12" NE = 661.51
18" NW = 659.31

12" SW = 662.89

12" NW = 666.82

36" NE,SW = 658.35

12" SE = 662.66
36" SW = 659.16
36" NE = 658.96

BOTTOM @ 663.71
FULL OF WATER

12" SE = 667.26

12" SE = 666.80

12" NW = 666.49
4" E = 669.69
4" SW = 670.29
T/C = 671.79
16957 CB

36" NE = 659.97
36" SW = 659.72

12" SE = 667.18

12" NE = UNK
12" W = 668.63

12" N = UNK
NO PIPES VIS.

6" N,S = 669.36

12" E = UNK
FULL

12" NE = 670.24

12" W,E = 668.69
30" S = 661.64
30" N = 661.44
T/C = 675.34
18588 STM MH

18" E = 667.71

12" SW = 667.20

60" NW = 653.00
60" SE = 652.70

12" W = 670.13
T/G = 674.43
18675 CB

30" W = 668.15
12" E = 668.95

48" NE = 659.50

12" SW = 667.35
12" SE = 660.23

42" NE = 659.18

12" SE = 663.33

12" NW = 673.27

60" NE,SW = 654.97

60" SE,NW = 656.14

12" NW = 666.19

12" E = 665.14
T/G = 668.54
19557 CB

12" E = 662.00
12" W = 664.70
T/G = 668.70
19558 CB

12" W = 661.30
T/G = 668.60
19560 CB

42" N,S = 657.55
12" E = 659.75
12" SE = 660.65
12" SW = 662.15
T/C = 669.05
19560 SAN MH

42" SW,N = 659.53

36" NE = 659.14
10" S = 670.89
8" SW = 668.99
10" W = 670.84
60" W,E = 657.89
12" NW = 668.24
T/G = 675.84
19692 CB

12" S = 670.54
T/G = 675.14
19733 CB

COULD NOT OPEN
T/C = 675.76
19844 SAN MH

12" N = 672.17
T/C = 675.67
19830 STM MH

12" S = 669.88
T/C = 675.08
19824 STM MH

12" S = 669.50
T/G = 675.20
19882 CB

12" S = 671.50
T/G = 675.80
19917 CB

12" N = 670.17
T/C = 675.57
19952 STM MH

12" N = 669.74
T/C = 675.74
19941 STM MH

NO PIPES VIS.
T/G = 676.04
1008 CB

6" E = 673.40
12" S = 672.80
T/C = 676.50
1065 STM MH

24" SW = UNK
48" W = 662.48
36" E = 663.08
T/C = 677.48
1104 SAN MH

80" S = 652.88
30" N = 653.78
T/C = 677.48
1105 SAN MH

NO PIPES VIS.
T/C = 677.07
1117 STM MH

12" E = 671.69
T/G = 676.89
1225 CB

COULD NOT OPEN
T/G = 677.11
1226 CB

12" W = 671.95
12" E = 672.15
T/G = 676.95
1227 CB

12" SW = 669.52
48" W,E = 661.72
18" NE = 663.22
T/G = 677.02
1229 CB

12" E = 672.79
12" S = 673.79
T/C = 677.49
1254 STM MH

NO PIPES VIS.
T/C = 677.30
1260 STM MH

NO PIPES VIS.
T/C = 677.09
1261 STM MH

12 " NW = 672.81
T/C = 677.49
1294 STM MH

12 " W = 673.36
T/G = 676.94
1415 CB

12" E = 673.30
12" W = 673.34
T/G = 676.78
1416 CB

NO PIPES VIS.
T/C = 678.72
1489 STM MH

12" SE = 674.00
T/G = 678.49
1493 CB

12" W = 676.53
12" E = 676.33
T/G = 680.18
1561 CB

FULL OF DIRT
T/G = 680.26
1601 CB

12" W = 676.30
T/G = 680.05
1696 CB

12" E = 674.85
T/C = 680.30
1603 SAN MH

COULD NOT OPEN
T/C = 680.41
1602 SAN MH

8" SW = 662.85
36" NE = 661.30
36" SE = 661.30

24" SE = 661.44
36" N,S = 660.74

12" NW = 668.48
15" SW = 666.33
15" NE = 664.68
24" W = 662.93

8" W = 672.00
36" N,S = 660.50

24" E = 666.73
24" W = 666.68
T/C = 678.08
9653 STM MH

12" NE = 671.94

12" NE = 669.86
12" SW = 667.16
18" E,W = 665.11

18" NW = 668.36

6" SE = 669.97

6" SE = 668.91

12" SE = 667.01
12" SW = 667.56
6" NW = 668.76

12’ NW = 666.91

6" SE = 668.83
6" NW = 668.78

DIRT @ 667.12

12" NW = 670.17

MOSTLY PAVED OVER
COULD NOT OPEN,
T/G = 676.14
10762 CB

12" S = 673.46
T/G = 677.21
10860 CB

15" SE = 671.46
12" N = 671.46
8" NE = 672.86
T/G = 677.11
10984 CB

36" NE = 665.24
36" W = 665.29
15" NW = 670.24
15" E = 670.59
T/C = 677.29
10985 STM MH

DIRT @ 672.11
T/G = 677.11
10986 CB

36" N,SW = 663.69
T/C = 677.79
10990 SAN MH

15" NE = UNK
36" SE,NW = 665.02
15" SE = 669.02
T/C = 677.52
10992 STM MH

15" E = 669.46
15" W = 669.41
T/C = 677.81
10993 STM MH

36" W,E = 654.18
T/C = 677.88
10994 STM MH

12" E = 670.70
T/G = 675.10
11043 CB

COULD NOT OPEN
T/C = 675.73
11082 SAN MH

12" NW = 671.07
T/G = 675.17
11083 CB

15" NE = 673.09
15" SW = 673.19
6" SE = 673.34
T/C = 678.24
11158 STM MH

36" W,E = 665.45
T/C = 679.20
11312 STM MH

12" E = 676.48
T/G = 679.23
11396 CB

12" W = 674.57
12" SW = 673.47
T/G = 679.12
11418 CB

15" SW = 673.44
15" NW = 673.54
T/G = 678.54
11435 CB

36" W,E = 665.81
12" N = 671.46
12" E = 675.26
8" S = 675.41
T/C = 679.51
11550 SAN MH

12" W = 675.87
T/G = 679.17
11551 CB

12" NE = 666.63
12" NW = 669.43
T/G = 671.78
13423 CB

12" NE = 671.14
6" S = 671.99
T/C = 676.09
13485 STM MH

COULD NOT OPEN
T/C = 673.48
13487 STM MH

12" N = 680.54
6" SE = 681.44
6" NW = 681.64
T/C = 685.79
13658 STM MH

12" W = 674.34
12" S = 674.54
T/G = 680.39
13660 CB

12" N = 667.36
T/G = 672.36
13662 CB

UNK" W = 648.17
UNK" E = 648.22
15" NE = 654.17
12" S = 666.07
12" SE = 669.72
T/C = 673.37
13663 STM MH

12" SE = 675.76
T/C = 679.86
13862 STM MH

12" SE = 674.53
T/C = 679.73
13879 STM MH

FULL OF DIRT
T/C = 669.01
13914 STM MH

12" NW = 661.40
T/G = 664.65
13966 CB

12" W = 660.19
12" SE = 660.29
T/G = 663.79
13979 CB

FULL OF DIRT
T/G = 664.83
14000 CB

60" SW = 646.34
60" NE = 646.39
12" S = 651.49
12" SE = 659.39
15" NW = 660.84
T/C = 671.29
14005 STM MH

12" W = 653.57
12" S = 653.72
T/G = 660.37
14084 CB

15" SW = 661.64
15" E = 661.84
T/G = 667.74
14160 CB

15" W = 663.20
15" N = 663.80
8" S = 665.00
T/G = 667.25
14196 CB

UNK" SW = UNK
12" NW = 652.81
T/G = 658.51
14203 CB

12" W = 665.32
T/G = 669.67
14243 CB

COULD NOT OPEN
T/C = 670.30
14252 STM MH

21" N,S = 661.99
15" W,E = 666.69
T/C = 675.69
14263 STM MH

12" NE = 671.72
6" W = 672.17
T/C = 677.12
14278 STM MH

12" W = 662.07
12" N = 662.12
T/G = 668.17
14354 CB

12" S = 663.17
T/C = 667.77
14362 STM MH

15" NW = 663.00
T/C = 672.25
14401 STM MH

48" W = 650.93
48" E = 650.98
18" NE = 654.88
12" SW = 654.08
T/C = 669.38
14427 STM MH

12" NE,SE = 677.12
T/C = 681.67
14477 STM MH

12" SW = 670.35
T/C = 674.70
14488 STM MH

12" NW = 665.88
4" E = 668.48
T/G = 670.68
6914 CB

12" NW = 670.20
T/C = 675.70
9457 STM MH

12" NE = 667.37
12" SE = 668.22
T/G = 672.52
10697 CB

12" NW = 667.50
T/G = 671.80
40698 CB

12" SE = 668.56
T/C = 673.96
10109 STM MH

12" NW = 663.38
12" SE = 665.28
T/G = 669.63
14242 CB

24" W = 659.58
24" E = 659.68
12" N = 660.03

12" E = 671.06
12" W = 671.76
T/G = 675.91
18931 CB

54" NW = 660.25
54" SE = 660.45
T/C = 676.25
19910 SAN MH
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8" SW = 669.62

1007 STM MH
T/C = 674.32

24" NW = 664.82‘
24" SE = 664.92‘
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INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Spread Calculation for end of Wall I - 3003+75

49633 05/25/2011 Ramp A3 - Wall I -Barrier Wall 

ELJ

Rainfall Area: Total Allow. Spread (ft.) :A 12.00Storm Frequency (yr.) : 10

Project : CUY-90-14.90

Allowable Depth (ft.) 0.25

STATION RAINRUNOFF
SLOPE

CONC.
TIME
(min.)

C.B.
COEF

GUTTER
TIME
(min.)

USED
TIME

(min.)

LONG. GUTT.
SLOPE

PAVT.
SLOPE

GUTT.
WIDTHAREA

INTERCPTD
FLOW

BYPASS
FLOW

TOTAL
FLOW

DEPTH
FLOW

PAVT.
SPREAD

GUTTER
LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)
Type

(acres)
FALL

LOCAL
DEPRESS.

(ft.)

3008+63 Begin

3003+75 CB-3A 488.00 0.90 0.40 1.00 2.91 10.00 0.0155 0.0475 0.0475 6.00 5.10 1.39 1.83 0.225 4.740.450.0417

1CDSS 1.0.0.3. 2011-06-20_CDSS Spread Ramp A3 _3003+75 RT.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :2011-07-14 Ramp A3- SS 3003+73.5 RT 

49633 07/14/2011 Ramp A3 - SS 3003+73.5 RT

ELJ

Rainfall Area:

Minimum Pipe Size :

A

15.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25

Project : CUY-90-14.90

Tailwater Elevation (ft.): 667.37

Σ
∆JUNCTION

From To

STATION

Σ
RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA∆

D22 FREE 3003+73

3003+73

5.10 6.20 1.8 2.2 15 34.0 0.3244 677.15

666.12

14.14 34.30 677.37

667.37

683.76

667.60

6.39 5.36 CB 3A

0.015

10.00 0.0016

begin

0.40

0.40

0.36

0.36

1CDSS 1.0.0.3. 2015-02-09 STORM SEWER Ramp A3 3003+73.55 RT.xml

krmonroe
Text Box
NOTE:This is a broken back pipe consisting of three sections: - first section: 5' @ 1.00%,- middle section: 26' @ 35.97% and - final section: 10' @ 1.00%

krmonroe
Text Box
*



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Ramp A3 -  3002+87 LT to Ex. SS /Proposed 57" - D23

49633 09/26/2011 Ramp A3 -  3002+87 LT to Ex. SS/Proposed 57"

ELJ

Rainfall Area:
Minimum Pipe Size :

A

66.00
Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25

Project : Cleveland Innerbelt

Tailwater Elevation (ft.): 650.51

Σ
∆JUNCTION

From To
STATION

Σ
RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE
F/L PIPE
IN / OUT

JUST FULL
CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE
MANNING'SCA

BEGIN
TIME
(min.)

(cfs.) VEL
MEAN

SLOPE IN / OUT IN / OUT MINUS
CROWN

COVER 
MINUS
HY GR

From
To

INTENSITY
(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA∆

A84 A88 72+50
71+83

2.79 3.23 110.2 127.3 66 276.0 0.0035 650.36
649.40

8.56 213.04 654.40
654.01

664.56
668.76

10.16 8.70 MH 3
0.013

30.00 0.0014
begin

50.60
50.60

39.47
39.47

A88 A102 71+83
65+87

2.76 3.23 133.7 156.3 66 652.0 0.0038 649.38
646.90

9.27 222.79 654.01
652.60

668.76
670.25

14.75 13.88 MH 3
0.013

30.54 0.002211.38
61.98

8.99
48.46

A102 A101 65+87
3004+24

2.69 3.23 130.5 156.3 66 122.0 0.0038 646.88
646.42

9.18 221.81 652.60
652.33

668.75
671.29

16.15 16.37 MH 3
0.013

31.71 0.00220.00
61.98

0.00
48.46

EXF1 D23 3002+50
3002+86

2.79 3.23 5.4 6.3 15 150.0 0.0030 652.46
652.01

4.42 3.30 655.20
653.33

656.82
661.40

1.62 3.11 CB 2-6
0.015

30.00 0.0125

Warningbegin
2.46

64.44
1.94

50.40

D23 A101 3002+87
72+50

2.76 3.23 10.5 12.3 24 198.0 0.0066 652.01
650.70

5.42 17.15 653.33
652.33

661.40
671.29

8.07 7.39 CB 8
0.015

30.57 0.00392.35
66.79

1.86
52.26

A101 101A 3004+24
3006+93

2.68 3.23 143.2 172.4 57 254.0 0.0040 646.53
645.52

10.71 182.09 652.33
651.29

671.29
675.05

18.96 20.01 MH 3
0.011

31.93 0.0041

Warning

1.50
68.29

1.18
53.44

101A A100 3006+93
3008+48

2.66 3.23 142.1 172.4 57 162.0 0.0040 645.52
644.87

10.74 182.92 651.29
650.62

675.05
673.76

23.76 24.78 MH 3
0.011

32.33 0.00410.00
68.29

0.00
53.44

A100 END 3008+48
3008+77

2.64 3.23 141.3 172.4 57 27.0 0.0040 644.87
644.76

10.68 181.79 650.62
650.51

673.76
672.00

23.14 24.14 MH 3
0.011

32.58 0.0041
final

0.00
68.29

0.00
53.44

1CDSS 1.0.0.3. 2011-09-26-CDSS Ramp A3 SS 3002+87 LT_D23.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :I-90 / Ramp A3 SS to Ditch LT_3004+39 LT

49633 06/29/2011 I-90 / Ramp A3 SS 3004+39 LT

ELJ

Rainfall Area:

Minimum Pipe Size :

A

15.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25

Project : CUY-90-14.90

Tailwater Elevation (ft.): 0.00

Σ
∆JUNCTION

From To

STATION

Σ
RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA∆

D21 FREE 3004+39

3004+33

5.10 6.19 1.3 1.6 15 54.0 0.2917 693.50

677.75

12.28 32.52 693.69

678.62

669.90

679.00

-23.79 -24.85 CB 3A

0.015

10.00 0.0008

begin

0.28

0.28

0.25

0.25

1CDSS 1.0.0.3. 2015-02-09_CDSS Ramp A3 SS to Ditch 3004+39 LT.xml

krmonroe
Text Box
NOTE:This is a broken back pipe consisting of three sections: - first section: 10' @ 5.00%,- middle section: 34' @ 43.72% and - final section: 10' @ 1.00%

krmonroe
Text Box
*



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :Ramp A3 - 2999+90 LT to 3002+86  LT

46933 09/22/2011 Ramp A3

PNS

Rainfall Area :
Seed:

A
0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : CUY-90-14.90

Type B: 6.00
(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:
RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME
COEFF.

GRADEBACK
SLOPEWIDTH

AREA DEPTH
FLOW

SIDE
BEGIN END

LENGTH AREA
SUM

CA RAIN
TYPE

STORM
FREQ.

MANN.
COEFF. FLOW

WIDTH
FLOW

DESIGN
FLOWSLOPE INT.

VEL.
FLOW

SHEAR
(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)
(ft.) (ft.)

(acres)
(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS
(Sum)

2999+90 4.000.00140.00 2.00 0.0040 0.20 0.20 0.70 0.14 3.38 5 0.030 17.24 1.03 0.47 0.39 2.350.103001+30 Seed

3.85 10 0.040 17.66 0.84 0.54 0.46 2.770.12Seed

3001+30 4.002.0073.00 2.00 0.0186 0.14 0.34 0.70 0.24 3.31 5 0.030 17.91 1.81 0.78 0.17 3.030.203002+00 SeedL

3.76 10 0.040 18.43 1.56 0.89 0.21 3.290.25Seed

3002+00 4.002.00105.00 2.00 0.0593 0.26 0.60 0.70 0.42 3.26 5 0.030 18.45 3.23 1.37 0.17 3.020.633002+86 SeedL

3.25 5 0.040 18.57 2.65 1.37 0.20 3.190.74Jute Mat

3.25 5 0.040 18.57 2.65 1.37 0.20 3.190.74Temp. Mat

3.68 10 0.040 19.07 2.75 1.55 0.21 3.280.79Temp. Mat

1CDSS 1.0.0.3. 2011-06-29_CDSS Ditch Ramp A3 3001+30 LT.xml



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :Ramp A3 - 3008+14 LT to 3002+86 LT

46933 09/21/2011 Ramp A3

PNS

Rainfall Area :
Seed:

A
0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : CUY-90-14.90

Type B: 6.00
(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:
RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME
COEFF.

GRADEBACK
SLOPEWIDTH

AREA DEPTH
FLOW

SIDE
BEGIN END

LENGTH AREA
SUM

CA RAIN
TYPE

STORM
FREQ.

MANN.
COEFF. FLOW

WIDTH
FLOW

DESIGN
FLOWSLOPE INT.

VEL.
FLOW

SHEAR
(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)
(ft.) (ft.)

(acres)
(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS
(Sum)

3008+14 0.31 0.90 0.28 10.00Concent

3008+14 13.002.00108.00 7.00 0.0175 0.28 0.59 0.75 0.48 3.51 5 0.030 15.99 1.80 1.70 0.22 6.460.243007+00 SeedL

4.04 10 0.040 16.17 1.52 1.96 0.27 7.450.30Seed

3007+00 20.002.00182.00 6.00 0.0242 0.43 1.02 0.76 0.81 3.37 5 0.030 17.36 2.18 2.74 0.24 8.340.373005+35 SeedL

3.83 10 0.040 17.82 1.82 3.12 0.29 9.650.44Seed

3005+35 10.002.0067.00 4.00 0.0227 0.28 1.30 0.76 1.03 3.32 5 0.030 17.79 2.59 3.41 0.31 6.400.453004+47 SeedL

3.31 5 0.040 17.89 2.09 3.40 0.36 7.040.51Jute Mat

3.31 5 0.040 17.89 2.09 3.40 0.36 7.040.51Temp. Mat

3.77 10 0.040 18.33 2.17 3.87 0.38 7.350.54Temp. Mat

3004+47 5.002.00116.00 3.00 0.1563 0.30 1.59 0.70 1.23 3.28 5 0.030 18.21 6.04 4.05 0.23 3.842.243003+35 * SeedL

3.28 5 0.040 18.29 4.93 4.04 0.27 4.142.61Jute Mat

3.28 5 0.040 18.29 4.93 4.04 0.27 4.142.61Temp. Mat

3.28 5 0.040 18.29 4.93 4.04 0.27 4.142.61Perm, Type 1

1CDSS 1.0.0.3. 2011-06-29_CDSS Ditch Ramp A3 3008+14 LT.xml



DITCH ANALYSIS
STATION PROTECTRUNOFFIN TIME

COEFF.
GRADEBACK

SLOPEWIDTH
AREA DEPTH

FLOW
SIDE

BEGIN END
LENGTH AREA

SUM
CA RAIN

TYPE
STORM
FREQ.

MANN.
COEFF. FLOW

WIDTH
FLOW

DESIGN
FLOWSLOPE INT.

VEL.
FLOW

SHEAR
(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)
(ft.) (ft.)

(acres)
(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS
(Sum)

3.28 5 0.040 18.29 4.93 4.04 0.27 4.142.61Perm, Type 2

3.73 10 0.040 18.71 5.13 4.60 0.29 4.282.78Perm, Type 2

3003+35 4.002.0049.00 2.00 0.1653 0.15 1.75 0.70 1.34 3.26 5 0.030 18.41 6.59 4.38 0.24 3.462.513002+86 * SeedL

3.26 5 0.040 18.44 5.39 4.38 0.28 3.712.94Jute Mat

3.26 5 0.040 18.44 5.39 4.38 0.28 3.712.94Temp. Mat

3.26 5 0.040 18.44 5.39 4.38 0.28 3.712.94Perm, Type 1

3.26 5 0.040 18.44 5.39 4.38 0.28 3.712.94Perm, Type 2

3.71 10 0.040 18.85 5.60 4.98 0.30 3.833.14Perm, Type 2

2CDSS 1.0.0.3. 2011-06-29_CDSS Ditch Ramp A3 3008+14 LT.xml



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :Ramp A3-Wall I - 3007+44 RT to 3002+68 RT

46933 09/23/2011 Ramp A3

AHR

Rainfall Area :
Seed:

A
0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : CUY-90-14.90

Type B: 6.00
(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:
RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME
COEFF.

GRADEBACK
SLOPEWIDTH

AREA DEPTH
FLOW

SIDE
BEGIN END

LENGTH AREA
SUM

CA RAIN
TYPE

STORM
FREQ.

MANN.
COEFF. FLOW

WIDTH
FLOW

DESIGN
FLOWSLOPE INT.

VEL.
FLOW

SHEAR
(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)
(ft.) (ft.)

(acres)
(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS
(Sum)

3007+44 2.000.0032.00 2.00 0.0404 0.02 0.02 0.50 0.01 3.57 5 0.030 15.42 1.26 0.03 0.11 0.430.273007+12 SeedR

4.13 10 0.040 15.52 1.01 0.03 0.13 0.520.32Seed

3007+12 2.002.0042.40 2.00 0.0404 0.03 0.05 0.50 0.02 3.50 5 0.030 16.09 1.03 0.08 0.04 2.150.093006+70 SeedR

4.02 10 0.040 16.27 0.91 0.09 0.05 2.190.12Seed

3006+70 2.002.00171.70 2.00 0.0080 0.16 0.21 0.70 0.14 3.26 5 0.030 18.45 1.20 0.45 0.16 2.640.083004+98 SeedR

3.69 10 0.040 18.98 1.03 0.51 0.20 2.820.10Seed

3004+98 2.002.0053.60 2.00 0.0572 0.06 0.27 0.70 0.18 3.23 5 0.030 18.81 2.47 0.58 0.11 2.420.383004+44 SeedR

3.65 10 0.040 19.40 2.15 0.65 0.13 2.540.48Seed

3004+44 2.002.0034.20 2.00 0.0031 0.04 0.31 0.70 0.21 3.17 5 0.030 19.39 0.98 0.66 0.27 3.060.053004+10 SeedR

3.58 10 0.040 20.08 0.83 0.74 0.33 3.330.06Seed

3004+10 2.002.0035.00 2.00 0.0352 0.04 0.35 0.70 0.24 3.15 5 0.030 19.64 2.28 0.74 0.14 2.570.313003+75 Seed

3.55 10 0.040 20.38 1.96 0.83 0.18 2.720.40Seed

3003+75 0.40 0.90 0.60 5.00Concent

1CDSS 1.0.0.3. 2011-09-23_CDSS Ditch Wall I_3007+44 RT.xml



DITCH ANALYSIS
STATION PROTECTRUNOFFIN TIME

COEFF.
GRADEBACK

SLOPEWIDTH
AREA DEPTH

FLOW
SIDE

BEGIN END
LENGTH AREA

SUM
CA RAIN

TYPE
STORM
FREQ.

MANN.
COEFF. FLOW

WIDTH
FLOW

DESIGN
FLOWSLOPE INT.

VEL.
FLOW

SHEAR
(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)
(ft.) (ft.)

(acres)
(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS
(Sum)

3003+75 2.002.0032.30 2.00 0.0352 0.07 0.82 0.80 0.65 3.14 5 0.030 19.81 3.22 2.03 0.25 3.010.553003+43 SeedR

3.13 5 0.040 19.85 2.63 2.03 0.30 3.190.65Jute Mat

3.13 5 0.040 19.85 2.63 2.03 0.30 3.190.65Temp. Mat

3.53 10 0.040 20.57 2.72 2.29 0.32 3.270.70Temp. Mat

3003+43 2.002.0047.10 2.00 0.0173 0.10 0.92 0.80 0.73 3.11 5 0.030 20.15 2.60 2.26 0.33 3.310.353002+95 SeedR

3.49 10 0.040 20.93 2.19 2.54 0.41 3.640.44Seed

3002+95 2.002.0028.00 2.00 0.0098 0.06 0.98 0.80 0.78 3.09 5 0.030 20.37 2.17 2.40 0.40 3.580.243002+68 SeedR

3.47 10 0.040 21.18 1.83 2.69 0.49 3.970.30Seed

2CDSS 1.0.0.3. 2011-09-23_CDSS Ditch Wall I_3007+44 RT.xml



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :Ramp A3-Wall I - 3002+30 RT to 3002+68 RT(Ex. Inlet) TEMP

46933 06/16/2011 Ramp A3-Wall I - 3002+68 RT TEMP

ELJ

Rainfall Area :
Seed:

A
0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : CUY-90-14.90

Type B: 6.00
(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:
RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME
COEFF.

GRADEBACK
SLOPEWIDTH

AREA DEPTH
FLOW

SIDE
BEGIN END

LENGTH AREA
SUM

CA RAIN
TYPE

STORM
FREQ.

MANN.
COEFF. FLOW

WIDTH
FLOW

DESIGN
FLOWSLOPE INT.

VEL.
FLOW

SHEAR
(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)
(ft.) (ft.)

(acres)
(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS
(Sum)

3002+30 2.000.0037.32 3.00 0.0148 0.41 0.41 0.78 0.32 3.59 5 0.030 15.29 2.16 1.14 0.46 2.300.423002+68 SeedR

3.58 5 0.040 15.36 1.73 1.14 0.51 2.560.47Jute Mat

3.58 5 0.040 15.36 1.73 1.14 0.51 2.560.47Temp. Mat

4.15 10 0.040 15.34 1.79 1.32 0.54 2.710.50Temp. Mat

1CDSS 1.0.0.3. 2011-06-29_CDSS Ditch Wall I-TEMP_3002+30 RT.xml
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PROP. NO. 3

 
 
 
 

PROP. SCUPPER

 
 
 
 

PRO
P. CB6

 
 
 
 

PROP. CB2-2B

 
 
 
 

PROP. CB3A
 
 
 
 

PROP. SCUPPER

 
 
 
 

PROP. SCUPPER

 
 
 
 

 
 
 
 

D-12-2

PROP. SCUPPER
 
 
 
 

PROP. NO. 3A
 
 
 
 

PROP. CB2-6
 
 
 
 

PROP. CB8
 
 
 
 

 

C=0.90--> 

A-23e =0.022(ac)

 

C=0.70--> D-164

A37 =0.141(ac)

 

C=0.90--> 

A1 =0.073(ac)

 

C=0.90--> 

A12 =0.034(ac)

 

C=0.90--> D-164

A155 =0.045(ac)

 

C=0.90--> 

A41 =0.078(ac)

 

C=0.70--> CH7

A50 =0.051(ac)

 

C=0.50--> D-55

A58 =0.092(ac)

 

C=0.90--> EX BR12

ABR12_2 =0.133(ac)

 

C=0.90--> D-21

A-21 =0.275(ac)

 

C=0.90--> 

A17 =0.170(ac)

 

C=0.90--> 

A18 =0.012(ac)

 

C=0.90--> 

A40 =0.113(ac)

 

C=0.90--> 

A19 =0.049(ac)

 

C=0.90--> 

A21 =0.027(ac)  

C=0.90--> 

A22 =0.083(ac)

 

C=0.90--> 
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A27 =0.031(ac)

 

C=0.90--> 

A30 =0.067(ac)

 

C=0.70--> 

B12P2 =0.033(ac)

 

C=0.90--> CHD-162
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C=0.65--> 

b9ex =1.276(ac)

 

C=0.90--> EX BR 12 2

ABR12_1 =0.075(ac)
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A35 =0.072(ac)

 

C=0.53--> 

A36 =0.095(ac)

 

C=0.70--> CHD-162

A-162ch =0.175(ac)  

C=0.90--> 

A-23a =0.306(ac)

 

C=0.53--> 

A7 =0.012(ac)  

C=0.53--> 

A28 =0.010(ac)

 

C=0.53--> 

A20 =0.076(ac)

 

C=0.70--> 

A117 =0.258(ac)

 

C=0.90--> 

A118 =0.017(ac)

 

C=0.90--> 

A119 =0.006(ac)

 

C=0.70--> 

A120 =0.289(ac)
 

C=0.70--> 

A121 =0.154(ac)

 

C=0.76--> 

A-23d =1.231(ac)

 

C=0.70--> 

A-23b =0.314(ac)

 

C=0.70--> 

A116 =0.326(ac)

 

C=0.74--> 

A96 =0.688(ac)

 

C=0.90--> 

A122 =0.530(ac)

 

C=0.90--> 

A133 =0.139(ac)

 

C=0.90--> 

A134 =0.090(ac)

 

C=0.90--> 

A135 =0.007(ac)

 

C=0.90--> 

A136 =0.007(ac)

 

C=0.90--> 

A137 =0.004(ac)

 

C=0.90--> 

A138 =0.102(ac)

 

C=0.90--> 

A139 =0.086(ac)

 

C=0.90--> 

A-30b =0.410(ac)

 

C=0.90--> 

A-30 =0.054(ac)

 

C=0.90--> D-32

A-32 =0.012(ac)

 

C=0.90--> CH7

A42 =0.076(ac)

 

C=0.90--> CH7

A43 =0.060(ac)

 

C=0.90--> D-7-4

A44 =0.029(ac) 

C=0.90--> D-7-5

A45 =0.024(ac)

 

C=0.90--> 

A70 =0.066(ac)

 

C=0.90--> 

A71 =0.056(ac)

 

C=0.90--> 

A-23f =0.247(ac)

 

C=0.70--> 

A4 =0.016(ac)
 

C=0.70--> 

A10 =0.030(ac)
 

C=0.70--> 

A11 =0.163(ac)
 

C=0.70--> 

A14 =0.057(ac)
 

C=0.70--> 
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C=0.70--> 
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C=0.80--> 

A38 =0.066(ac)
 

C=0.80--> 

A48 =0.103(ac)

 

C=0.90--> 

A129 =0.194(ac)

 

C=0.80--> 
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C=0.90--> 

A97 =0.209(ac)

 

C=0.90--> 

A101 =0.031(ac)

 

C=0.90--> 

A102 =0.318(ac)

 

C=0.90--> 

A104 =0.081(ac)

 

C=0.90--> 

A105 =0.023(ac)

 

C=0.90--> 

A106 =0.011(ac)
 

C=0.90--> 

A110 =0.007(ac)

 

C=0.90--> 

A111 =0.005(ac)

 

C=0.70--> 

A112 =0.216(ac)

 

C=0.70--> 

A113 =0.288(ac)

 

C=0.70--> 

A114 =0.192(ac)

 

C=0.90--> 

A132 =0.188(ac)

A=0.24AC, C=0.90
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