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GENERAL SITE DESCRIPTION: 

 

The South Westchester Executive Park (SWEP) is located on Executive Boulevard in the City 

of Yonkers, Westchester County New York. The site is bounded by North Broadway to the 

west, Executive Boulevard to the north and residential neighborhoods to the south and east. The 

SWEP site consists of approximately 143 acres of land including approximately 56 acres of 

undeveloped land. Currently 814,336 square feet of mixed use space is occupied; 293,525 

square feet of mixed use space is approved but not yet built and 59,979 square feet of space not 

yet approved; for a total of 1,167,840 square feet. 

The undeveloped areas of the SWEP are comprised mainly of wooded land and grass, with 

varying degrees of slope generally draining toward the East to either the drainage system in 

Executive Boulevard or the drainage system in Odell Avenue. There are no streams or wetlands 

on the property.  

The following soils can be found on the property or adjacent sites based on the United States 

Department of Agriculture (USDA) Natural Resource Conservation Service Soil Survey of 

Putnam and Westchester Counties, New York (See Figure 1). 

 

  

Soil map 

symbol 
Soil Name Hydrologic Group 

Percent   

area on 

site 

ChC 
Charlton loam, 8 to 15 percent 

slopes 
B 1.7% 

CrC 
Charlton-Chatfield 

complex,rolling, very rocky 
B 3.5% 

CsD 
Chatfield-Charlton 

complex,hilly, very rocky 
B 13.6% 

PnB 
Paxton fine sandy loam, 2 to 

8percent slopes 
C 17.2% 

PnC 
Paxton fine sandy loam, 8 to 

15percent slopes 
C 19.5% 
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PnD 

 

Paxton fine sandy loam, 15 to 

25 percent slopes 

 

C 0.2% 

SuB 
Sutton loam, 3 to 8 percent 

slopes 
B 6.7% 

Ub Udorthents, smoothed B 13.1% 

Uf Urban land - 7.2% 

UlC 
Urban land-Charlton-Chatfield 

complex, rolling, very rocky 
- 1.1% 

UpD 
Urban land-Paxton complex, 

15to 25 percent slopes 
- 4.9% 

UrB 
Urban land-Ridgebury 

complex,1 to 8 percent slopes 
- 1.0% 

UwB 
Urban land-Woodbridge 

complex, 2 to 8 percent slopes 
- 10.3% 

 



  

 

Dolph Rotfeld Engineering, P.C.  

  
Page 4 of 24 

 

FIGURE 1
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METHODOLOGY: 

 

It is the intent of this analysis to demonstrate a “zero net increase” from pre-developed to post-

developed conditions in the peak rate of stormwater discharge from the SWEP site as required by 

the City of Yonkers and NYSDEC current regulations for the 1, 10, 25 and 100 year storm events.  

 

The watershed is therefore analyzed for the two conditions; the pre-development and the post- 

development using HydroCad®, a TR-20 (United States Department of Agriculture Natural 

Resource Conservation Service Technical Release 20) based computer aided design tool used for 

modeling stormwater runoff. Dynamic storage indication routing method was used in post 

development analysis.  This is similar to the storage indication method, except that the calculations 

area performed over the entire watershed and in a dynamic manner to address the tailwater 

conditions for ponds in series. The model details each stormwater reach which routes the individual 

watersheds to specific design points. In each of the watersheds, “Complex Number” (CN) value 

determination is based on soil type, vegetation and land use. The “Time of Concentration” (Tc) is 

determined by the longest flow path (time wise) within each watershed. The CN and Tc data is input 

into the computer model and the peak rate of runoff is then determined for various storm events. 

 

PRE-DEVELOPMENT CONDITION: 

 

The pre-developed condition has been modeled to contain all buildings and impervious surface as it 

exists at this present time; no approved but not yet constructed buildings are included in this 

condition. The SWEP site is currently a combination of developed commercial space, open space 

with a uniform grass cover, or lightly wooded and contains a combination of “C” and “B” 

hydrologic soil classifications as outlined by the Westchester County Soils Survey (See Figure 1). 

Stormwater from some existing surrounding streets and areas to the North, West and South are 

tributary to the existing watershed (see Appendix B, Existing Watershed Map).  Therefore the 

existing drainage boundary for this site encompasses approximately 170 acres, draining generally 

from west to east.  

 

In the existing condition, the project site is divided into two overall sub-watersheds each tributary to 

an individual “design point”, “DP #1 and DP #2. The watershed tributary to DP #1 is further divided 

into sub-areas which are routed ultimately to the design point through the existing system of storm 

water piping at the SWEP site. The sub-watershed tributary to DP #1 also contains two existing 

stormwater detention basins which have been modeled in the analysis. All run-off from this sub-

watershed is tributary to the southern detention basin, from there the runoff enters the City of 

Yonkers municipal drainage system in Odell Avenue which consists of an existing 54” reinforced 

concrete culvert (see Appendix D, Offsite Utility Map).   The existing sub-watershed tributary to DP 

#2 is directed into the existing City of Yonkers municipal drainage system in Executive Boulevard 

which consists of 24”, 30” and 36” reinforced concrete pipe(see Appendix D, Offsite Utility Map). 
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All stormwater runoff from the site is tributary to the Saw Mill River; runoff from DP #1 entering 

just south of the intersection of Odell Avenue and Nepperhan Avenue, and the runoff from DP #2 

entering at the intersection of Executive Boulevard Nepperhan Avenue. 

 

 

POST-DEVELOPED CONDITION: 

 

In the Post-Developed Condition the site incorporates all approved but not yet constructed buildings 

as well as 9 new buildings, 8 of which are part of the expanded “build-out” of the site. These 

buildings consist of varying office/high-tech/flex space and the Elizabeth Seton Pediatric Center 

(ESPC) for an addition of 601,800 square feet of occupied space to the original SWEP development 

plan. As a result of this additional development, there will of course be a net increase in impervious 

area including areas of the proposed buildings and associated parking lots along with entrance and 

circulation drives to access the sites. The portions of the site not containing impervious surfaces will 

be lawn and landscape areas. Each proposed building has been modeled with a preliminary design to 

include an underground storage detention structure on each site to attenuate the various storm events 

up to and including the 100 year storm event. This method of stormwater attenuation has been 

typical for all of the recently developed parcels including the sites which have been approved but not 

yet constructed. For the purposes of this analysis, stormwater quantity measures have been designed 

in conformance with the City of Yonkers requirements and the New York State Department of 

Environmental Conservation (NYSDEC) requirements and criteria set forth in the NYS Stormwater 

Management Design Manual as well as the current SPDES General Permit for Stormwater 

Discharges from Construction Activity (GP-02-01) and the upcoming SPDES General Permit (GP-

0-08-001) to be made effective later this year. Water quality measures have not been addressed with 

this analysis as these measures will be required to be incorporated at the time each building and 

parcel is approved under separate application to the City of Yonkers with site specific plans. At that 

time a full Stormwater Pollution Prevention Plan (SWPPP) will be required to be developed for each 

parcel. The addition of Water Quality structural management practices will not effect the overall 

peak runoff rate reductions as analyzed in this report. However a site specific site plan and SWPPP 

has been developed for the Elizabeth Seton Pediatric Center prepared by Langan Engineering which 

does contain both water quality and water quantity measures; this system has been incorporated into 

the post-developed model for this analysis (see Appendix C, Proposed Watershed Map).  

 

All previously approved buildings and parcels do incorporate already designed underground 

detention structures and/or combinations of surface ponds. These parameters have been included in 

this analysis and in some cases simplified for practical purposes to simulate the equivalent run-off 

rates from these sites. The following is a list of the Approved/not yet constructed Buildings and the 

Future Buildings proposed at the SWEP site: 
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As noted, preliminary sizing of underground detention storage structures has been incorporated in 

this analysis as well as the site specific design of the ESPC site and already approved building sites. 

In general, these detention structures will collect runoff from each of the sub-watersheds and will 

release the run-off through a  designed outlet control structure that provides for the attenuation of the 

storm water runoff volume for the various storm events. The runoff is then released over time at a 

rate less that the pre-developed rate for each sub-watershed.  

 

The peak rates of runoff were calculated at each of the Design Points in the Existing and Proposed 

Condition for the 1, 10, 25 and 100 year storm events. For all modeled storm frequencies, the Post-

Developed Condition peak rates of runoff are less than the comparable rates in the Existing 

Condition. Therefore any adverse impact that development of this site may have had on off-site 

storm water facilities will be mitigated. The peak rates of runoff are listed in the computer model 

contained herein and the following tables. Note that the peak rates of run-off entering the south 

detention pond has also been included. 

 

Approved/not constructed Buildings Usage Bldg. Floor 
Area 
(SF) 

160 Executive Blvd. Hotel with 150 rooms 

86,015 

7 Executive Blvd. Hotel with 144 rooms 

  

900 N. Broadway Medical Office 33,400 

225 Corporate Blvd. S. Flex Building 50,000 

140 Corporate Blvd. Switching Station (Verizon) 

39,355 
     Future Buildings 

325 Executive Blvd. Hightech/flex or laundry 59,979 

5 Executive Blvd. Hightech/flex 50,000 

1050 N. Broadway Office 80,000 

11 Odell Plaza Hightech/flex 34,000 

15 Odell Plaza Hightech/flex 25,000 

150 Corporate Blvd. Hightech/flex 40,000 

220 Corporate Blvd. Office 24,000 

230 Corporate Blvd. Office/Warehouse 8,800 

300 Corporate Blvd. S.(ESPC) Hosp. 200,000 

375 Corporate Blvd. S. Office 140,000 
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Storm 

Event

Peak Flow 

(cfs)

Peak Flow 

(cfs)

1 116.51 103.87 -12.17%

10 244.41 216.99 -12.64%

25 303.18 268.76 -12.81%

100 391.89 344.35 -13.81%

Storm 

Event

Peak Flow 

(cfs)

Peak Flow 

(cfs)

1 24.94 24.92 -0.08%

10 135.72 119.20 -13.86%

25 228.86 198.87 -15.08%

100 351.24 308.06 -14.02%

Storm 

Event

Peak Flow 

(cfs)

Peak Flow 

(cfs)

1 9.56 9.52 -0.42%
10 45.55 40.16 -13.42%

25 65.34 56.82 -14.99%

100 97.14 87.36 -11.20%

Design Point 1 (Odell Ave.)

Pre 

Development

Post 

Development

% change

% change

Design Point 2 (Executive Blvd.)

Pre 

Development

Post 

Development

% change

South Detention Basin Inflow
Pre 

Development

Post 

Development
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DOWNSTREAM PIPE CAPACITY: 
 

As part of the analysis of downstream pipe capacities to accept proposed stormwater runoff from the 

SWEP site, both closed circuit television inspection and flow monitoring was conducted. It should 

be noted however that due to the proposed net decrease in peak rates of stormwater runoff from the 

SWEP site to each design point, it is anticipated that the capability of the existing storm drain piping 

tributary to the SWEP site, within Odell Avenue and Executive Boulevard will not only be 

unaffected but will actually improve. It should also be noted that the reduction in peak rate of runoff 

takes into account the re-direction of the existing run-off from the Elizabeth Seton site and other 

areas directly to the Odell Avenue drainage system through the South Pond. The following analysis 

attempts to quantify and demonstrate the excess capacity of the existing systems in Odell Avenue 

and Executive Blvd. 

 

Odell Avenue: 

 

Closed circuit television inspection was conducted in March of 2008 on the existing storm drain 

lines in Odell Avenue to determine the path of flow from the SWEP site and to verify pipe sizes. 

(See Appendix E for a copy of the report). The inspection found that there are two separate storm 

drain lines to which Odell Avenue and the SWEP property are tributary.  Both lines were televised 

to determine their condition and drainage areas from the SWEP southern detention basin adjacent to 

Odell Terrace to the outfalls at the Saw Mill River at Nepperhan Avenue and Odell Avenue. It was 

found that the storm drain line serving the SWEP site varies in size from a 54” pipe at the pond 

outfall and running through the Emerson School ballfields, to a 42” and 48”pipe running down Odell 

Avenue, and an elliptical pipe measuring 52” high by 82” wide at the Nepperhan Avenue crossing 

and outfall to the Saw Mill River just south of the Odell Avenue. All pipe was found to be reinforced 

concrete pipe in good condition with no major defects observed. With the exception of Valerie Drive 

the pipe is dedicated to the SWEP property. 

 

The second storm drain line in Odell Avenue was found to take the flow from Odell Avenue and the 

adjacent properties and streets.  It does not take any direct source from the SWEP property.  This 

line varied in size from 27” to 30” to 36” and was constructed of reinforced concrete pipe, again 

there were no major defects found during the inspection. However at south west corner of Odell 

Avenue and Nepperhan Avenue the 36” pipe makes a 90 degree turn to the south onto Nepperhan 

Avenue.   Based on field reports this manhole cover is forced off in heavy rains.  There is a 18” 

overflow in this manhole that discharges to the same head wall as the SWEP drain.  During the 

inspection it was noted that the wall on the downstream side of the structure around the overflow is 

heavily scoured.  It would appear that the sharp southerly turn is limiting the flow of storm water 

through this manhole. However the SWEP site is not tributary to this line and the lines do not 

converge at any point. 
 

Based on these inspections and the measured lengths and diameters of the drain line serving the 

SWEP site, pipe capacities can be determined using the Manning Formula. The pipe capacities in 

comparison to the proposed discharge from the SWEP site are as follows: 
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As the preceding table shows, the existing drain line serving the SWEP site has ample capacity to 

carry the proposed flows for both the 10 year and 25 year storm events. It should be noted that as per 

the City of Yonkers Engineering Department (meeting held with this office and COY Engineering 

on April 3, 2008), culvert crossings must be sized to convey the 25 year storm while typical drain 

lines must be sized based on the 10 year storm event. 

 

In addition to the theoretical peak flow rate and capacity analysis, actual flow monitoring data has 

been utilized to estimate peak flow rates extrapolated to the 25 year storm event.  Flow monitoring 

was conducted between 3/8/2008 and 5/4/2008 in the 48” drain line in Odell Avenue as well as the 

36” drain line (See Appendix F for a copy of the report). Data from the 48” drain was used in this 

analysis due to the finding that the SWEP site is tributary to this line only. The following table lists 

rainfall amounts and corresponding peak flow rates measured in this line on three significant dates. 

The 25 year flow rates were extrapolated using HydroCad® to model an equivalent watershed to 

produce the measured peak flow condition. The 25 year storm event rainfall amount was then 

substituted to estimate the theoretical peak flow under this condition: 

 

 

 

Date 

 

24 Hour 

Rainfall 

Depth 

 

Measured 

Peak Flow 

Rate (MGD) 

 

Peak Flow 

Rate (cfs) 

 

 

25 Year 

Storm 

Rainfall 

Depth 

Extrapolated Peak 

Flow Rate (cfs) 

 

 

3/8/2008 

 

1.00” 

 

0.3292 

 

0.509 

 

6” 

 

4.26 

 

3/19/2008 

 

 

1.05” 

 

 

0.0892 

 

 

0.138 

 

 

6” 

 

 

1.72 

 

 

4/28/2008 

 

1.21” 

 

0.0718 

 

0.111 

 

6” 

 

1.43 

 

Pipe Size Length 

(ft.) 

Slope (averg. 

based on 

ground topo) 

Capacity 

(cfs) 

10 yr. storm 

(cfs) 

25 yr. storm 

(cfs) 

54” 725 1.4 % 233 119.2 198.87 

42” 984 8.8 % 298 119.2 198.87 

48” 205 5.4% 334 119.2 198.87 

52”x82” 148 5.4% 749 119.2 198.87 
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The resulting low peak flow rates may indicate that the south pond at the SWEP releases much 

lower quantities of runoff during the smaller storms (1” – 1.21”), this may be due to exfiltration of 

the water into the pond bottom which was not modeled in the stormwater model. In addition there is 

some inconsistency with regard to the measured rainfall depth and measured peak flow rates; this 

may be due to many factors including actual rainfall distribution during the rainfall events versus 

theoretical distribution. In any event the measured peak flow rates were well below what has been 

modeled and ultimately supports the position that ample capacity exists within the Odell drainage 

pipe system. 

 

 Executive Boulevard: 

 

The Existing drainage system at Executive Boulevard is divided into two separate systems; a 24” 

line in King Street and a 36” line in Executive Boulevard, each terminating at the headwall to the 

Saw Mill River. Due to the difficulty in accurately modeling this drainage system and tributary 

watersheds actual flow monitoring data has been utilized to estimate peak flows in this system at the 

desired storm frequencies.  Flow monitoring was conducted between 3/8/2008 and 5/4/2008 in both 

the 24” and 36” drain lines (See Appendix F for a copy of the report). The following table lists the 

24 hour rainfall depth and corresponding peak flow rate measured in each line on 3/8/2008. This 

date was chosen as this was the best data, where rainfall and higher flow rates clearly coincide. The 

10 and 25 year flow rates were then extrapolated using HydroCad® to model an equivalent 

watershed to produce the measured peak flow conditions: 

 

 
 

Date 

 

24 Hour 

Rainfall 

Depth 

 

Measured 

Peak Flow 

Rate 

(MGD) 

 

Peak 

Flow 

Rate 

(cfs) 

 

 

25 Year 

Extrapolated 

Peak Flow 

Rate (cfs) 

 

10 Year 

Extrapolated 

Peak Flow 

Rate (cfs) 

 

Pipe Slope 

(%) 

Pipe 

Capacity 

(cfs) 

24” – King 

Street 

3/8/2008 

1.00” 1.5996 2.47 16.34 13.6 0.7 18.93 

 
36” – 

Executive 

Blvd 

3/8/2008 

 

1.00” 

0.9895 1.53 10.16 8.45 0.5 47.16 

 

As the above table demonstrates, the existing pipe capacities are greater than the estimated peak 

flow rates based on the flow monitoring results. This suggests that the existing system is capable of 

carrying the 10 year and 25 year storm events. It therefore follows that with a reduction to peak flow 

rates from the SWEP site as proposed, no additional drainage improvements are required within the 

downstream piping system at Executive Boulevard.  
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CONSTRUCTION PHASE:    
 

During the construction phase for each parcel, a sediment and erosion control plan shall be 

implemented in accordance with the New York State Department of Environmental Conservation’s 

New York Standards and Specifications for Erosion and Sediment Controls, latest edition. The 

sediment and erosion control plan will be part of a site specific Stormwater Pollution Prevention 

Plan (SWPPP) which will be developed for each site in accordance with the City of Yonkers 

requirements and the NYSDEC requirements and criteria set forth in the SPDES General Permit for 

Stormwater Discharges from Construction Activity (GP-0-08-001). Erosion and sediment control is 

an important part of the Stormwater Pollution Prevention Plan. Each site specific SWPPP will 

include detailed construction sequencing plans and the implementation of the various erosion and 

sediment control practices to control surface water and sediment during construction activities, 

temporary sediment and erosion control BMP details and detailed maintenance plans for the 

proposed structural management practices. 

 

The primary goals of the SWPPP and sediment and erosion control plan are to prevent the tracking 

of dirt and mud onto adjacent roads, to prevent mud and silt from entering into existing and 

proposed drainage facilities, and to protect the receiving waters from contamination during the 

construction. 

 

A NYS Licensed Professional Engineer shall conduct an assessment of each site prior to the 

commencement of construction and certify in an inspection report that the appropriate erosion and 

sediment controls shown on the plan have been adequately installed and implemented to ensure 

overall preparedness of the site for the commencement of construction. Following the 

commencement of construction, site inspections shall be conducted by a NYS Licensed Professional 

Engineer at least every 7-calendar days and within 24 hours of the end of a storm event of 0.5 inches 

of greater. During each inspection, the representative shall record the following: 

 

1. On a site map, indicate the extent of all disturbed site areas and drainage pathways. Indicate site 

areas that are expected to undergo initial disturbance or significant site work within the next 14-

day period; 

 

2. Indicate on a site map all areas of the site that have undergone active temporary or permanent 

stabilization; 

 

3. Indicate all disturbed site areas that have not undergone active site work during the previous 14-

day period; 

 

4. Inspect all sediment control practices and record approximate degree of sediment accumulation 

as a percentage of the sediment storage volume; 
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5. Inspect all erosion and sediment control practices and record all maintenance requirements. 

Identify and evidence of rill or gully erosion occurring on slopes and any loss of stabilizing 

vegetation of seeding/mulching. Document any excessive deposition of sediment within 

containment structures and any erosion near outlet and overflow structures. 

 

6. All deficiencies that are identified. 

 

The builder shall maintain a record of all inspection reports in a site log book. The site log book 

shall be maintained on site and be made available to the City of Yonkers and the NYSDEC. The 

builder shall post at the site, in a publicly accessible location, a summary of the site inspection 

activities on a monthly basis.  

 

 

 

CONCLUSION: 
 

The stormwater management plan developed for the SWEP site meets all the requirements set forth 

by the City of Yonkers and the NYSDEC. The report demonstrates a net reduction in the peak rates 

of run-off from the site in the post developed condition for all required storm events. It should be 

noted that each parcel will develop more detailed site specific stormwater designs that must be 

approved prior to construction. These designs must take into account the findings of this report to 

demonstrate compliance with the overall reduction of peak rates from this site. As such the 

downstream municipal drainage system will see a reduced peak rate of flow as a result of 

development of the SWEP site as proposed in this report. 

 

Specific analysis of the downstream municipal drainage systems in terms of existing pipe capacities 

is currently being studied as part of a comprehensive flow monitoring and video inspection 

investigation being conducted concurrently with this analysis. Findings from this study will be 

included in subsequent reports and will address any questions of existing capacity problems with 

respect to this reports findings. However as noted previously, the proposed development of the 

SWEP property will result in a net decrease to peak rates of flow from the site, thus eliminating the 

possibility of exacerbating any existing downstream capacity problems that may currently exist. 
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EXISTING CONDITION 

 

DESIGN POINT 1 



1S

E-225CORP

2S

E-325CORP

3S

E-900NB

4S

E-CORP-S

5S

E-OFF-1

6S

E-PLAZA

9S

E-375CORP

E-7EXEC

E-7EXEC

E-9ODELL

E-9ODELL

E-EXEC-N

E-EXEC-N

E-ODELL

E-ODELL

E-OFF-DIR

E-OFF-DIR

7R

DP1 Existing

8R

E-R1

9R

E-R2
10R

E-R3

1P

E-P6

E-P2

E-P2

E-P7

E-P7

Drainage Diagram for SWEP Existing DP1
Prepared by Dolph Rotfeld Engineering P.C.,  Printed 2/21/2008
HydroCAD® 8.50  s/n 000461  © 2007 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



SWEP Existing DP1
  Printed  2/21/2008Prepared by Dolph Rotfeld Engineering P.C.

Page 2HydroCAD® 8.50  s/n 000461  © 2007 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

1.660 48 Brush, Good, HSG B  (E-OFF-DIR)

2.920 55 Woods, Good, HSG B  (E-OFF-DIR)

9.790 65 Woods/grass comb., Fair, HSG B  (E-ODELL)

7.690 73 Woods/grass comb., Poor, HSG B  (2S,9S)

11.480 76 Woods/grass comb., Fair, HSG C  (E-EXEC-N)

2.670 79 50-75% Grass cover, Fair, HSG C  (E-7EXEC,E-EXEC-N)

83.120 92 Urban commercial, 85% imp, HSG B  (1S,2S,3S,4S,5S,6S,E-9ODELL,E-EXEC-N,E-ODELL)

19.810 94 Urban commercial, 85% imp, HSG C  (6S,E-7EXEC,E-EXEC-N)

139.140 TOTAL AREA



SWEP Existing DP1
  Printed  2/21/2008Prepared by Dolph Rotfeld Engineering P.C.

Page 3HydroCAD® 8.50  s/n 000461  © 2007 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area

(acres)

Soil

Goup

Subcatchment

Numbers

0.000 HSG A

105.180 HSG B  1S, 2S, 3S, 4S, 5S, 6S, 9S, E-9ODELL, E-EXEC-N, E-ODELL, E-OFF-DIR

33.960 HSG C  6S, E-7EXEC, E-EXEC-N

0.000 HSG D

0.000 Other

139.140 TOTAL AREA



Type III 24-hr 1 Year  Rainfall=2.80"SWEP Existing DP1
  Printed  2/21/2008Prepared by Dolph Rotfeld Engineering P.C.

Page 4HydroCAD® 8.50  s/n 000461  © 2007 HydroCAD Software Solutions LLC

Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points x 2
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=2.440 ac   85.00% Impervious   Runoff Depth=1.97"Subcatchment 1S: E-225CORP
   Flow Length=600'   Tc=13.4 min   CN=92   Runoff=4.36 cfs  0.401 af

Runoff Area=7.250 ac   58.15% Impervious   Runoff Depth=1.49"Subcatchment 2S: E-325CORP
   Flow Length=700'   Tc=15.2 min   CN=86   Runoff=9.51 cfs  0.902 af

Runoff Area=1.290 ac   85.00% Impervious   Runoff Depth=1.97"Subcatchment 3S: E-900NB
   Flow Length=1,750'   Tc=13.8 min   CN=92   Runoff=2.28 cfs  0.212 af

Runoff Area=7.480 ac   85.00% Impervious   Runoff Depth=1.97"Subcatchment 4S: E-CORP-S
   Flow Length=3,075'   Tc=18.3 min   CN=92   Runoff=11.91 cfs  1.230 af

Runoff Area=10.420 ac   85.00% Impervious   Runoff Depth=1.97"Subcatchment 5S: E-OFF-1
   Flow Length=1,750'   Tc=14.5 min   CN=92   Runoff=18.14 cfs  1.713 af

Runoff Area=29.620 ac   85.00% Impervious   Runoff Depth=2.06"Subcatchment 6S: E-PLAZA
   Flow Length=1,950'   Tc=15.6 min   CN=93   Runoff=52.19 cfs  5.093 af

Runoff Area=5.400 ac   0.00% Impervious   Runoff Depth=0.74"Subcatchment 9S: E-375CORP
   Flow Length=560'   Tc=35.3 min   CN=73   Runoff=2.20 cfs  0.332 af

Runoff Area=3.330 ac   49.77% Impervious   Runoff Depth=1.64"Subcatchment E-7EXEC: E-7EXEC
   Flow Length=1,100'   Tc=15.2 min   CN=88   Runoff=4.81 cfs  0.456 af

Runoff Area=2.160 ac   85.00% Impervious   Runoff Depth=1.97"Subcatchment E-9ODELL: E-9ODELL
   Flow Length=550'   Tc=14.2 min   CN=92   Runoff=3.79 cfs  0.355 af

Runoff Area=23.140 ac   38.09% Impervious   Runoff Depth=1.35"Subcatchment E-EXEC-N: E-EXEC-N
   Flow Length=1,400'   Tc=19.2 min   CN=84   Runoff=24.98 cfs  2.610 af

Runoff Area=42.030 ac   65.20% Impervious   Runoff Depth=1.49"Subcatchment E-ODELL: E-ODELL
   Flow Length=2,190'   Tc=17.8 min   CN=86   Runoff=51.77 cfs  5.228 af

Runoff Area=4.580 ac   0.00% Impervious   Runoff Depth=0.09"Subcatchment E-OFF-DIR: E-OFF-DIR
   Flow Length=800'   Tc=10.6 min   CN=52   Runoff=0.06 cfs  0.034 af

   Inflow=24.94 cfs  18.009 afReach 7R: DP1 Existing
   Outflow=24.94 cfs  18.009 af

Avg. Depth=1.20'   Max Vel=9.20 fps   Inflow=29.49 cfs  3.065 afReach 8R: E-R1
D=48.0"   n=0.013   L=1,300.0'   S=0.0108 '/'   Capacity=149.07 cfs   Outflow=29.08 cfs  3.065 af

Avg. Depth=1.28'   Max Vel=7.77 fps   Inflow=26.95 cfs  8.144 afReach 9R: E-R2
D=48.0"   n=0.013   L=1,400.0'   S=0.0071 '/'   Capacity=121.40 cfs   Outflow=26.93 cfs  8.143 af

Avg. Depth=0.73'   Max Vel=12.01 fps   Inflow=15.94 cfs  1.631 afReach 10R: E-R3
D=36.0"   n=0.012   L=1,100.0'   S=0.0291 '/'   Capacity=123.24 cfs   Outflow=15.89 cfs  1.631 af
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Peak Elev=241.23'  Storage=0.155 af   Inflow=3.79 cfs  0.355 afPond 1P: E-P6
   Outflow=0.53 cfs  0.355 af

Peak Elev=256.45'  Storage=111,595 cf   Inflow=78.86 cfs  8.158 afPond E-P2: E-P2
   Outflow=26.95 cfs  8.144 af

Peak Elev=239.40'  Storage=401,997 cf   Inflow=116.51 cfs  18.218 afPond E-P7: E-P7
   Outflow=24.55 cfs  17.678 af

Total Runoff Area = 139.140 ac   Runoff Volume = 18.564 af   Average Runoff Depth = 1.60"
37.12% Pervious = 51.649 ac     62.88% Impervious = 87.491 ac
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Summary for Subcatchment 1S: E-225CORP

Runoff = 4.36 cfs @ 12.18 hrs,  Volume= 0.401 af,  Depth= 1.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 1 Year  Rainfall=2.80"

Area (ac) CN Description

2.440 92 Urban commercial, 85% imp, HSG B

0.366 Pervious Area
2.074 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.4 100 0.0100 0.13 Sheet Flow, Sheet Flow
Grass: Short   n= 0.150   P2= 3.50"

0.3 100 0.0800 5.74 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.7 400 0.0250 9.02 11.06 Circular Channel (pipe), 
Diam= 15.0"  Area= 1.2 sf  Perim= 3.9'  r= 0.31'  n= 0.012

13.4 600 Total

Summary for Subcatchment 2S: E-325CORP

Runoff = 9.51 cfs @ 12.21 hrs,  Volume= 0.902 af,  Depth= 1.49"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 1 Year  Rainfall=2.80"

Area (ac) CN Description

4.960 92 Urban commercial, 85% imp, HSG B
2.290 73 Woods/grass comb., Poor, HSG B

7.250 86 Weighted Average
3.034 Pervious Area
4.216 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.4 100 0.0100 0.13 Sheet Flow, Sheet Flow
Grass: Short   n= 0.150   P2= 3.50"

2.8 600 0.0300 3.52 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

15.2 700 Total
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Summary for Subcatchment 3S: E-900NB

Runoff = 2.28 cfs @ 12.19 hrs,  Volume= 0.212 af,  Depth= 1.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 1 Year  Rainfall=2.80"

Area (ac) CN Description

1.290 92 Urban commercial, 85% imp, HSG B

0.194 Pervious Area
1.097 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

10.5 100 0.0150 0.16 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

2.2 500 0.0340 3.74 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.5 650 0.0785 19.98 279.67 Trap/Vee/Rect Channel Flow, 
Bot.W=5.00'  D=2.00'  Z= 1.0 '/'  Top.W=9.00'
n= 0.025  Earth, clean & winding

0.6 500 0.0220 14.00 98.93 Circular Channel (pipe), 
Diam= 36.0"  Area= 7.1 sf  Perim= 9.4'  r= 0.75'  n= 0.013

13.8 1,750 Total

Summary for Subcatchment 4S: E-CORP-S

Runoff = 11.91 cfs @ 12.25 hrs,  Volume= 1.230 af,  Depth= 1.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 1 Year  Rainfall=2.80"

Area (ac) CN Description

7.480 92 Urban commercial, 85% imp, HSG B

1.122 Pervious Area
6.358 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.4 100 0.0100 0.13 Sheet Flow, Sheet Flow
Grass: Short   n= 0.150   P2= 3.50"

3.8 1,500 0.0133 6.58 8.07 Circular Channel (pipe), 
Diam= 15.0"  Area= 1.2 sf  Perim= 3.9'  r= 0.31'  n= 0.012

0.7 425 0.0165 10.02 31.48 Circular Channel (pipe), 
Diam= 24.0"  Area= 3.1 sf  Perim= 6.3'  r= 0.50'  n= 0.012

0.4 250 0.0160 11.45 56.21 Circular Channel (pipe), 
Diam= 30.0"  Area= 4.9 sf  Perim= 7.9'  r= 0.63'  n= 0.012

1.0 800 0.0163 13.05 92.25 Circular Channel (pipe), 
Diam= 36.0"  Area= 7.1 sf  Perim= 9.4'  r= 0.75'  n= 0.012

18.3 3,075 Total
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Summary for Subcatchment 5S: E-OFF-1

Runoff = 18.14 cfs @ 12.20 hrs,  Volume= 1.713 af,  Depth= 1.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 1 Year  Rainfall=2.80"

Area (ac) CN Description

10.420 92 Urban commercial, 85% imp, HSG B

1.563 Pervious Area
8.857 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.2 100 0.1500 0.18 Sheet Flow, Sheet Flow
Woods: Light underbrush   n= 0.400   P2= 3.50"

1.3 300 0.0367 3.89 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 550 0.0436 11.91 14.61 Circular Channel (pipe), 
Diam= 15.0"  Area= 1.2 sf  Perim= 3.9'  r= 0.31'  n= 0.012

1.3 300 0.0033 3.78 90.79 Trap/Vee/Rect Channel Flow, 
Bot.W=10.00'  D=2.00'  Z= 1.0 '/'  Top.W=14.00'  n= 0.030

1.9 500 0.0022 4.43 31.28 Circular Channel (pipe), 
Diam= 36.0"  Area= 7.1 sf  Perim= 9.4'  r= 0.75'  n= 0.013

14.5 1,750 Total

Summary for Subcatchment 6S: E-PLAZA

Runoff = 52.19 cfs @ 12.21 hrs,  Volume= 5.093 af,  Depth= 2.06"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 1 Year  Rainfall=2.80"

Area (ac) CN Description

19.030 92 Urban commercial, 85% imp, HSG B
10.590 94 Urban commercial, 85% imp, HSG C

29.620 93 Weighted Average
4.443 Pervious Area

25.177 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.4 100 0.0100 0.13 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

2.0 550 0.0500 4.54 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.2 1,300 0.0200 17.51 220.07 Circular Channel (pipe), 
Diam= 48.0"  Area= 12.6 sf  Perim= 12.6'  r= 1.00'  n= 0.012

15.6 1,950 Total
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Summary for Subcatchment 9S: E-375CORP

Runoff = 2.20 cfs @ 12.55 hrs,  Volume= 0.332 af,  Depth= 0.74"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 1 Year  Rainfall=2.80"

Area (ac) CN Description

5.400 73 Woods/grass comb., Poor, HSG B

5.400 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

27.1 100 0.0100 0.06 Sheet Flow, Sheet Flow
Woods: Light underbrush   n= 0.400   P2= 3.50"

8.2 460 0.1400 0.94 Shallow Concentrated Flow, 
Forest w/Heavy Litter   Kv= 2.5 fps

35.3 560 Total

Summary for Subcatchment E-7EXEC: E-7EXEC

Runoff = 4.81 cfs @ 12.21 hrs,  Volume= 0.456 af,  Depth= 1.64"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 1 Year  Rainfall=2.80"

Area (ac) CN Description

1.950 94 Urban commercial, 85% imp, HSG C
1.380 79 50-75% Grass cover, Fair, HSG C

3.330 88 Weighted Average
1.673 Pervious Area
1.658 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.4 100 0.0100 0.13 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

0.3 100 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

2.5 900 0.0110 5.98 7.34 Circular Channel (pipe), 
Diam= 15.0"  Area= 1.2 sf  Perim= 3.9'  r= 0.31'  n= 0.012

15.2 1,100 Total

Summary for Subcatchment E-9ODELL: E-9ODELL

Runoff = 3.79 cfs @ 12.19 hrs,  Volume= 0.355 af,  Depth= 1.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 1 Year  Rainfall=2.80"
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Area (ac) CN Description

2.160 92 Urban commercial, 85% imp, HSG B

0.324 Pervious Area
1.836 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.4 100 0.0100 0.13 Sheet Flow, Sheet Flow
Grass: Short   n= 0.150   P2= 3.50"

1.8 450 0.0422 4.17 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

14.2 550 Total

Summary for Subcatchment E-EXEC-N: E-EXEC-N

Runoff = 24.98 cfs @ 12.27 hrs,  Volume= 2.610 af,  Depth= 1.35"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 1 Year  Rainfall=2.80"

Area (ac) CN Description

3.100 92 Urban commercial, 85% imp, HSG B
7.270 94 Urban commercial, 85% imp, HSG C
1.290 79 50-75% Grass cover, Fair, HSG C

11.480 76 Woods/grass comb., Fair, HSG C

23.140 84 Weighted Average
14.326 Pervious Area
8.814 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.4 100 0.0100 0.13 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

6.8 1,300 0.0246 3.18 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

19.2 1,400 Total

Summary for Subcatchment E-ODELL: E-ODELL

Runoff = 51.77 cfs @ 12.25 hrs,  Volume= 5.228 af,  Depth= 1.49"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 1 Year  Rainfall=2.80"

Area (ac) CN Description

32.240 92 Urban commercial, 85% imp, HSG B
9.790 65 Woods/grass comb., Fair, HSG B

42.030 86 Weighted Average
14.626 Pervious Area
27.404 Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.4 100 0.0100 0.13 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

1.8 450 0.0422 4.17 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.2 650 0.0246 8.94 10.98 Circular Channel (pipe), 
Diam= 15.0"  Area= 1.2 sf  Perim= 3.9'  r= 0.31'  n= 0.012

2.1 800 0.0100 6.44 11.38 Circular Channel (pipe), 
Diam= 18.0"  Area= 1.8 sf  Perim= 4.7'  r= 0.38'  n= 0.012

0.3 190 0.0100 10.22 72.26 Circular Channel (pipe), 
Diam= 36.0"  Area= 7.1 sf  Perim= 9.4'  r= 0.75'  n= 0.012

17.8 2,190 Total

Summary for Subcatchment E-OFF-DIR: E-OFF-DIR

Runoff = 0.06 cfs @ 13.79 hrs,  Volume= 0.034 af,  Depth= 0.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 1 Year  Rainfall=2.80"

Area (ac) CN Description

2.920 55 Woods, Good, HSG B
1.660 48 Brush, Good, HSG B

4.580 52 Weighted Average
4.580 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.8 100 0.0670 0.29 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

4.8 700 0.1200 2.42 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

10.6 800 Total

Summary for Reach 7R: DP1 Existing

Inflow Area = 139.140 ac, 62.88% Impervious,  Inflow Depth > 1.55"    for  1 Year event
Inflow = 24.94 cfs @ 14.43 hrs,  Volume= 18.009 af
Outflow = 24.94 cfs @ 14.43 hrs,  Volume= 18.009 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 2
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Summary for Reach 8R: E-R1

Inflow Area = 26.470 ac, 39.56% Impervious,  Inflow Depth = 1.39"    for  1 Year event
Inflow = 29.49 cfs @ 12.26 hrs,  Volume= 3.065 af
Outflow = 29.08 cfs @ 12.29 hrs,  Volume= 3.065 af,  Atten= 1%,  Lag= 1.9 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 2
Max. Velocity= 9.20 fps,  Min. Travel Time= 2.4 min
Avg. Velocity = 3.25 fps,  Avg. Travel Time= 6.7 min

Peak Storage= 4,111 cf @ 12.29 hrs,  Average Depth at Peak Storage= 1.20'
Defined Flood Depth= 280.00',  Capacity at Flood Depth= -43,010.65 cfs
Bank-Full Depth= 4.00',  Capacity at Bank-Full= 149.07 cfs

48.0" Diameter Pipe,  n= 0.013
Length= 1,300.0'   Slope= 0.0108 '/'
Inlet Invert= 280.00',  Outlet Invert= 266.00'

Summary for Reach 9R: E-R2

Inflow Area = 56.090 ac, 63.56% Impervious,  Inflow Depth > 1.74"    for  1 Year event
Inflow = 26.95 cfs @ 12.68 hrs,  Volume= 8.144 af
Outflow = 26.93 cfs @ 12.72 hrs,  Volume= 8.143 af,  Atten= 0%,  Lag= 2.3 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 2
Max. Velocity= 7.77 fps,  Min. Travel Time= 3.0 min
Avg. Velocity = 2.41 fps,  Avg. Travel Time= 9.7 min

Peak Storage= 4,854 cf @ 12.72 hrs,  Average Depth at Peak Storage= 1.28'
Bank-Full Depth= 4.00',  Capacity at Bank-Full= 121.40 cfs

48.0" Diameter Pipe,  n= 0.013
Length= 1,400.0'   Slope= 0.0071 '/'
Inlet Invert= 252.00',  Outlet Invert= 242.00'
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Summary for Reach 10R: E-R3

Inflow Area = 9.920 ac, 85.00% Impervious,  Inflow Depth = 1.97"    for  1 Year event
Inflow = 15.94 cfs @ 12.23 hrs,  Volume= 1.631 af
Outflow = 15.89 cfs @ 12.25 hrs,  Volume= 1.631 af,  Atten= 0%,  Lag= 1.3 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 2
Max. Velocity= 12.01 fps,  Min. Travel Time= 1.5 min
Avg. Velocity = 4.27 fps,  Avg. Travel Time= 4.3 min

Peak Storage= 1,456 cf @ 12.25 hrs,  Average Depth at Peak Storage= 0.73'
Bank-Full Depth= 3.00',  Capacity at Bank-Full= 123.24 cfs

36.0" Diameter Pipe,  n= 0.012
Length= 1,100.0'   Slope= 0.0291 '/'
Inlet Invert= 274.00',  Outlet Invert= 242.00'

Summary for Pond 1P: E-P6

Inflow Area = 2.160 ac, 85.00% Impervious,  Inflow Depth = 1.97"    for  1 Year event
Inflow = 3.79 cfs @ 12.19 hrs,  Volume= 0.355 af
Outflow = 0.53 cfs @ 12.99 hrs,  Volume= 0.355 af,  Atten= 86%,  Lag= 47.7 min
Primary = 0.53 cfs @ 12.99 hrs,  Volume= 0.355 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 241.23' @ 12.99 hrs   Surf.Area= 0.125 ac   Storage= 0.155 af

Plug-Flow detention time= 141.6 min calculated for 0.355 af (100% of inflow)
Center-of-Mass det. time= 141.9 min ( 952.1 - 810.3 )

Volume Invert Avail.Storage Storage Description

#1 239.50' 0.648 af 72.0"D x 999.00'L Horizontal Cylinder

Device Routing     Invert Outlet Devices

#1 Primary 239.50' 4.0" Vert. Orifice/Grate   C= 0.600   
#2 Primary 242.37' 10.0" Vert. Orifice/Grate   C= 0.600   

Primary OutFlow  Max=0.53 cfs @ 12.99 hrs  HW=241.23'  TW=238.47'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 0.53 cfs @ 6.03 fps)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Summary for Pond E-P2: E-P2

Inflow Area = 56.090 ac, 63.56% Impervious,  Inflow Depth = 1.75"    for  1 Year event
Inflow = 78.86 cfs @ 12.24 hrs,  Volume= 8.158 af
Outflow = 26.95 cfs @ 12.68 hrs,  Volume= 8.144 af,  Atten= 66%,  Lag= 26.8 min
Primary = 26.95 cfs @ 12.68 hrs,  Volume= 8.144 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 256.45' @ 12.69 hrs   Surf.Area= 30,161 sf   Storage= 111,595 cf

Plug-Flow detention time= 65.9 min calculated for 8.135 af (100% of inflow)
Center-of-Mass det. time= 65.9 min ( 888.4 - 822.5 )

Volume Invert Avail.Storage Storage Description

#1 252.00' 546,775 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

252.00 8,875 0 0
254.00 26,950 35,825 35,825
260.00 34,800 185,250 221,075
268.00 46,625 325,700 546,775

Device Routing     Invert Outlet Devices

#1 Primary 252.00' 24.0" Vert. Orifice/Grate   C= 0.600   
#2 Primary 264.50' 56.0 deg x 6.0' long Sharp-Crested Vee/Trap Weir   C= 2.54   

Primary OutFlow  Max=26.94 cfs @ 12.68 hrs  HW=256.45'  TW=253.28'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 26.94 cfs @ 8.58 fps)
2=Sharp-Crested Vee/Trap Weir  ( Controls 0.00 cfs)

Summary for Pond E-P7: E-P7

Inflow Area = 133.740 ac, 65.42% Impervious,  Inflow Depth = 1.63"    for  1 Year event
Inflow = 116.51 cfs @ 12.24 hrs,  Volume= 18.218 af
Outflow = 24.55 cfs @ 14.45 hrs,  Volume= 17.678 af,  Atten= 79%,  Lag= 132.4 min
Primary = 24.55 cfs @ 14.45 hrs,  Volume= 17.678 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 239.40' @ 14.45 hrs   Surf.Area= 68,222 sf   Storage= 401,997 cf

Plug-Flow detention time= 532.8 min calculated for 17.678 af (97% of inflow)
Center-of-Mass det. time= 513.0 min ( 1,373.5 - 860.5 )

Volume Invert Avail.Storage Storage Description

#1 232.30' 971,652 cf Custom Stage Data (Prismatic) Listed below
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

232.30 45,000 0 0
234.00 51,275 81,834 81,834
236.00 57,050 108,325 190,159
237.50 60,200 87,938 278,096
238.00 63,625 30,956 309,052
239.00 66,775 65,200 374,252
240.00 70,350 68,563 442,815
241.00 75,325 72,838 515,652
242.00 80,375 77,850 593,502
243.00 84,725 82,550 676,052
244.00 88,825 86,775 762,827
246.00 120,000 208,825 971,652

Device Routing     Invert Outlet Devices

#1 Primary 232.30' 12.0"  x 200.0' long Culvert   CMP, square edge headwall,  Ke= 0.500   
Outlet Invert= 227.44'   S= 0.0243 '/'   Cc= 0.900   n= 0.024   

#2 Primary 237.30' 36.0"  x 60.0' long Culvert   
Box, headwall w/3 square edges,  Ke= 0.500   
Outlet Invert= 237.00'   S= 0.0050 '/'   Cc= 0.900   n= 0.012   

#3 Primary 241.00' 45.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=24.55 cfs @ 14.45 hrs  HW=239.40'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 4.36 cfs @ 5.55 fps)
2=Culvert  (Barrel Controls 20.18 cfs @ 5.35 fps)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points x 2
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=2.440 ac   85.00% Impervious   Runoff Depth=4.09"Subcatchment 1S: E-225CORP
   Flow Length=600'   Tc=13.4 min   CN=92   Runoff=8.73 cfs  0.831 af

Runoff Area=7.250 ac   58.15% Impervious   Runoff Depth=3.47"Subcatchment 2S: E-325CORP
   Flow Length=700'   Tc=15.2 min   CN=86   Runoff=21.87 cfs  2.095 af

Runoff Area=1.290 ac   85.00% Impervious   Runoff Depth=4.09"Subcatchment 3S: E-900NB
   Flow Length=1,750'   Tc=13.8 min   CN=92   Runoff=4.57 cfs  0.440 af

Runoff Area=7.480 ac   85.00% Impervious   Runoff Depth=4.09"Subcatchment 4S: E-CORP-S
   Flow Length=3,075'   Tc=18.3 min   CN=92   Runoff=23.90 cfs  2.549 af

Runoff Area=10.420 ac   85.00% Impervious   Runoff Depth=4.09"Subcatchment 5S: E-OFF-1
   Flow Length=1,750'   Tc=14.5 min   CN=92   Runoff=36.36 cfs  3.551 af

Runoff Area=29.620 ac   85.00% Impervious   Runoff Depth=4.20"Subcatchment 6S: E-PLAZA
   Flow Length=1,950'   Tc=15.6 min   CN=93   Runoff=102.53 cfs  10.362 af

Runoff Area=5.400 ac   0.00% Impervious   Runoff Depth=2.28"Subcatchment 9S: E-375CORP
   Flow Length=560'   Tc=35.3 min   CN=73   Runoff=7.48 cfs  1.026 af

Runoff Area=3.330 ac   49.77% Impervious   Runoff Depth=3.67"Subcatchment E-7EXEC: E-7EXEC
   Flow Length=1,100'   Tc=15.2 min   CN=88   Runoff=10.54 cfs  1.018 af

Runoff Area=2.160 ac   85.00% Impervious   Runoff Depth=4.09"Subcatchment E-9ODELL: E-9ODELL
   Flow Length=550'   Tc=14.2 min   CN=92   Runoff=7.59 cfs  0.736 af

Runoff Area=23.140 ac   38.09% Impervious   Runoff Depth=3.27"Subcatchment E-EXEC-N: E-EXEC-N
   Flow Length=1,400'   Tc=19.2 min   CN=84   Runoff=60.44 cfs  6.306 af

Runoff Area=42.030 ac   65.20% Impervious   Runoff Depth=3.47"Subcatchment E-ODELL: E-ODELL
   Flow Length=2,190'   Tc=17.8 min   CN=86   Runoff=119.08 cfs  12.143 af

Runoff Area=4.580 ac   0.00% Impervious   Runoff Depth=0.80"Subcatchment E-OFF-DIR: E-OFF-DIR
   Flow Length=800'   Tc=10.6 min   CN=52   Runoff=2.55 cfs  0.307 af

   Inflow=135.72 cfs  40.661 afReach 7R: DP1 Existing
   Outflow=135.72 cfs  40.661 af

Avg. Depth=1.92'   Max Vel=11.64 fps   Inflow=70.38 cfs  7.325 afReach 8R: E-R1
D=48.0"   n=0.013   L=1,300.0'   S=0.0108 '/'   Capacity=149.07 cfs   Outflow=69.65 cfs  7.325 af

Avg. Depth=1.62'   Max Vel=8.77 fps   Inflow=41.79 cfs  17.671 afReach 9R: E-R2
D=48.0"   n=0.013   L=1,400.0'   S=0.0071 '/'   Capacity=121.40 cfs   Outflow=41.78 cfs  17.671 af

Avg. Depth=1.04'   Max Vel=14.63 fps   Inflow=32.12 cfs  3.380 afReach 10R: E-R3
D=36.0"   n=0.012   L=1,100.0'   S=0.0291 '/'   Capacity=123.24 cfs   Outflow=31.93 cfs  3.380 af
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Peak Elev=242.75'  Storage=0.359 af   Inflow=7.59 cfs  0.736 afPond 1P: E-P6
   Outflow=1.00 cfs  0.736 af

Peak Elev=261.25'  Storage=271,990 cf   Inflow=168.13 cfs  17.686 afPond E-P2: E-P2
   Outflow=41.79 cfs  17.671 af

Peak Elev=241.70'  Storage=569,846 cf   Inflow=244.41 cfs  40.322 afPond E-P7: E-P7
   Outflow=128.62 cfs  39.635 af

Total Runoff Area = 139.140 ac   Runoff Volume = 41.364 af   Average Runoff Depth = 3.57"
37.12% Pervious = 51.649 ac     62.88% Impervious = 87.491 ac
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Summary for Subcatchment 1S: E-225CORP

Runoff = 8.73 cfs @ 12.18 hrs,  Volume= 0.831 af,  Depth= 4.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 10 Year  Rainfall=5.00"

Area (ac) CN Description

2.440 92 Urban commercial, 85% imp, HSG B

0.366 Pervious Area
2.074 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.4 100 0.0100 0.13 Sheet Flow, Sheet Flow
Grass: Short   n= 0.150   P2= 3.50"

0.3 100 0.0800 5.74 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.7 400 0.0250 9.02 11.06 Circular Channel (pipe), 
Diam= 15.0"  Area= 1.2 sf  Perim= 3.9'  r= 0.31'  n= 0.012

13.4 600 Total

Summary for Subcatchment 2S: E-325CORP

Runoff = 21.87 cfs @ 12.21 hrs,  Volume= 2.095 af,  Depth= 3.47"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 10 Year  Rainfall=5.00"

Area (ac) CN Description

4.960 92 Urban commercial, 85% imp, HSG B
2.290 73 Woods/grass comb., Poor, HSG B

7.250 86 Weighted Average
3.034 Pervious Area
4.216 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.4 100 0.0100 0.13 Sheet Flow, Sheet Flow
Grass: Short   n= 0.150   P2= 3.50"

2.8 600 0.0300 3.52 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

15.2 700 Total
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Summary for Subcatchment 3S: E-900NB

Runoff = 4.57 cfs @ 12.19 hrs,  Volume= 0.440 af,  Depth= 4.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 10 Year  Rainfall=5.00"

Area (ac) CN Description

1.290 92 Urban commercial, 85% imp, HSG B

0.194 Pervious Area
1.097 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

10.5 100 0.0150 0.16 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

2.2 500 0.0340 3.74 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.5 650 0.0785 19.98 279.67 Trap/Vee/Rect Channel Flow, 
Bot.W=5.00'  D=2.00'  Z= 1.0 '/'  Top.W=9.00'
n= 0.025  Earth, clean & winding

0.6 500 0.0220 14.00 98.93 Circular Channel (pipe), 
Diam= 36.0"  Area= 7.1 sf  Perim= 9.4'  r= 0.75'  n= 0.013

13.8 1,750 Total

Summary for Subcatchment 4S: E-CORP-S

Runoff = 23.90 cfs @ 12.24 hrs,  Volume= 2.549 af,  Depth= 4.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 10 Year  Rainfall=5.00"

Area (ac) CN Description

7.480 92 Urban commercial, 85% imp, HSG B

1.122 Pervious Area
6.358 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.4 100 0.0100 0.13 Sheet Flow, Sheet Flow
Grass: Short   n= 0.150   P2= 3.50"

3.8 1,500 0.0133 6.58 8.07 Circular Channel (pipe), 
Diam= 15.0"  Area= 1.2 sf  Perim= 3.9'  r= 0.31'  n= 0.012

0.7 425 0.0165 10.02 31.48 Circular Channel (pipe), 
Diam= 24.0"  Area= 3.1 sf  Perim= 6.3'  r= 0.50'  n= 0.012

0.4 250 0.0160 11.45 56.21 Circular Channel (pipe), 
Diam= 30.0"  Area= 4.9 sf  Perim= 7.9'  r= 0.63'  n= 0.012

1.0 800 0.0163 13.05 92.25 Circular Channel (pipe), 
Diam= 36.0"  Area= 7.1 sf  Perim= 9.4'  r= 0.75'  n= 0.012

18.3 3,075 Total
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Summary for Subcatchment 5S: E-OFF-1

Runoff = 36.36 cfs @ 12.19 hrs,  Volume= 3.551 af,  Depth= 4.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 10 Year  Rainfall=5.00"

Area (ac) CN Description

10.420 92 Urban commercial, 85% imp, HSG B

1.563 Pervious Area
8.857 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.2 100 0.1500 0.18 Sheet Flow, Sheet Flow
Woods: Light underbrush   n= 0.400   P2= 3.50"

1.3 300 0.0367 3.89 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 550 0.0436 11.91 14.61 Circular Channel (pipe), 
Diam= 15.0"  Area= 1.2 sf  Perim= 3.9'  r= 0.31'  n= 0.012

1.3 300 0.0033 3.78 90.79 Trap/Vee/Rect Channel Flow, 
Bot.W=10.00'  D=2.00'  Z= 1.0 '/'  Top.W=14.00'  n= 0.030

1.9 500 0.0022 4.43 31.28 Circular Channel (pipe), 
Diam= 36.0"  Area= 7.1 sf  Perim= 9.4'  r= 0.75'  n= 0.013

14.5 1,750 Total

Summary for Subcatchment 6S: E-PLAZA

Runoff = 102.53 cfs @ 12.21 hrs,  Volume= 10.362 af,  Depth= 4.20"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 10 Year  Rainfall=5.00"

Area (ac) CN Description

19.030 92 Urban commercial, 85% imp, HSG B
10.590 94 Urban commercial, 85% imp, HSG C

29.620 93 Weighted Average
4.443 Pervious Area

25.177 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.4 100 0.0100 0.13 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

2.0 550 0.0500 4.54 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.2 1,300 0.0200 17.51 220.07 Circular Channel (pipe), 
Diam= 48.0"  Area= 12.6 sf  Perim= 12.6'  r= 1.00'  n= 0.012

15.6 1,950 Total
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Summary for Subcatchment 9S: E-375CORP

Runoff = 7.48 cfs @ 12.51 hrs,  Volume= 1.026 af,  Depth= 2.28"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 10 Year  Rainfall=5.00"

Area (ac) CN Description

5.400 73 Woods/grass comb., Poor, HSG B

5.400 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

27.1 100 0.0100 0.06 Sheet Flow, Sheet Flow
Woods: Light underbrush   n= 0.400   P2= 3.50"

8.2 460 0.1400 0.94 Shallow Concentrated Flow, 
Forest w/Heavy Litter   Kv= 2.5 fps

35.3 560 Total

Summary for Subcatchment E-7EXEC: E-7EXEC

Runoff = 10.54 cfs @ 12.21 hrs,  Volume= 1.018 af,  Depth= 3.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 10 Year  Rainfall=5.00"

Area (ac) CN Description

1.950 94 Urban commercial, 85% imp, HSG C
1.380 79 50-75% Grass cover, Fair, HSG C

3.330 88 Weighted Average
1.673 Pervious Area
1.658 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.4 100 0.0100 0.13 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

0.3 100 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

2.5 900 0.0110 5.98 7.34 Circular Channel (pipe), 
Diam= 15.0"  Area= 1.2 sf  Perim= 3.9'  r= 0.31'  n= 0.012

15.2 1,100 Total

Summary for Subcatchment E-9ODELL: E-9ODELL

Runoff = 7.59 cfs @ 12.19 hrs,  Volume= 0.736 af,  Depth= 4.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 10 Year  Rainfall=5.00"
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Area (ac) CN Description

2.160 92 Urban commercial, 85% imp, HSG B

0.324 Pervious Area
1.836 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.4 100 0.0100 0.13 Sheet Flow, Sheet Flow
Grass: Short   n= 0.150   P2= 3.50"

1.8 450 0.0422 4.17 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

14.2 550 Total

Summary for Subcatchment E-EXEC-N: E-EXEC-N

Runoff = 60.44 cfs @ 12.26 hrs,  Volume= 6.306 af,  Depth= 3.27"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 10 Year  Rainfall=5.00"

Area (ac) CN Description

3.100 92 Urban commercial, 85% imp, HSG B
7.270 94 Urban commercial, 85% imp, HSG C
1.290 79 50-75% Grass cover, Fair, HSG C

11.480 76 Woods/grass comb., Fair, HSG C

23.140 84 Weighted Average
14.326 Pervious Area
8.814 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.4 100 0.0100 0.13 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

6.8 1,300 0.0246 3.18 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

19.2 1,400 Total

Summary for Subcatchment E-ODELL: E-ODELL

Runoff = 119.08 cfs @ 12.24 hrs,  Volume= 12.143 af,  Depth= 3.47"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 10 Year  Rainfall=5.00"

Area (ac) CN Description

32.240 92 Urban commercial, 85% imp, HSG B
9.790 65 Woods/grass comb., Fair, HSG B

42.030 86 Weighted Average
14.626 Pervious Area
27.404 Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.4 100 0.0100 0.13 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

1.8 450 0.0422 4.17 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.2 650 0.0246 8.94 10.98 Circular Channel (pipe), 
Diam= 15.0"  Area= 1.2 sf  Perim= 3.9'  r= 0.31'  n= 0.012

2.1 800 0.0100 6.44 11.38 Circular Channel (pipe), 
Diam= 18.0"  Area= 1.8 sf  Perim= 4.7'  r= 0.38'  n= 0.012

0.3 190 0.0100 10.22 72.26 Circular Channel (pipe), 
Diam= 36.0"  Area= 7.1 sf  Perim= 9.4'  r= 0.75'  n= 0.012

17.8 2,190 Total

Summary for Subcatchment E-OFF-DIR: E-OFF-DIR

Runoff = 2.55 cfs @ 12.20 hrs,  Volume= 0.307 af,  Depth= 0.80"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 10 Year  Rainfall=5.00"

Area (ac) CN Description

2.920 55 Woods, Good, HSG B
1.660 48 Brush, Good, HSG B

4.580 52 Weighted Average
4.580 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.8 100 0.0670 0.29 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

4.8 700 0.1200 2.42 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

10.6 800 Total

Summary for Reach 7R: DP1 Existing

Inflow Area = 139.140 ac, 62.88% Impervious,  Inflow Depth > 3.51"    for  10 Year event
Inflow = 135.72 cfs @ 12.61 hrs,  Volume= 40.661 af
Outflow = 135.72 cfs @ 12.61 hrs,  Volume= 40.661 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 2
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Summary for Reach 8R: E-R1

Inflow Area = 26.470 ac, 39.56% Impervious,  Inflow Depth = 3.32"    for  10 Year event
Inflow = 70.38 cfs @ 12.25 hrs,  Volume= 7.325 af
Outflow = 69.65 cfs @ 12.28 hrs,  Volume= 7.325 af,  Atten= 1%,  Lag= 1.4 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 2
Max. Velocity= 11.64 fps,  Min. Travel Time= 1.9 min
Avg. Velocity = 3.98 fps,  Avg. Travel Time= 5.4 min

Peak Storage= 7,765 cf @ 12.28 hrs,  Average Depth at Peak Storage= 1.92'
Defined Flood Depth= 280.00',  Capacity at Flood Depth= -43,010.65 cfs
Bank-Full Depth= 4.00',  Capacity at Bank-Full= 149.07 cfs

48.0" Diameter Pipe,  n= 0.013
Length= 1,300.0'   Slope= 0.0108 '/'
Inlet Invert= 280.00',  Outlet Invert= 266.00'

Summary for Reach 9R: E-R2

Inflow Area = 56.090 ac, 63.56% Impervious,  Inflow Depth > 3.78"    for  10 Year event
Inflow = 41.79 cfs @ 12.77 hrs,  Volume= 17.671 af
Outflow = 41.78 cfs @ 12.81 hrs,  Volume= 17.671 af,  Atten= 0%,  Lag= 2.2 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 2
Max. Velocity= 8.77 fps,  Min. Travel Time= 2.7 min
Avg. Velocity = 2.94 fps,  Avg. Travel Time= 7.9 min

Peak Storage= 6,673 cf @ 12.81 hrs,  Average Depth at Peak Storage= 1.62'
Bank-Full Depth= 4.00',  Capacity at Bank-Full= 121.40 cfs

48.0" Diameter Pipe,  n= 0.013
Length= 1,400.0'   Slope= 0.0071 '/'
Inlet Invert= 252.00',  Outlet Invert= 242.00'
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Summary for Reach 10R: E-R3

Inflow Area = 9.920 ac, 85.00% Impervious,  Inflow Depth = 4.09"    for  10 Year event
Inflow = 32.12 cfs @ 12.22 hrs,  Volume= 3.380 af
Outflow = 31.93 cfs @ 12.24 hrs,  Volume= 3.380 af,  Atten= 1%,  Lag= 1.1 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 2
Max. Velocity= 14.63 fps,  Min. Travel Time= 1.3 min
Avg. Velocity = 5.12 fps,  Avg. Travel Time= 3.6 min

Peak Storage= 2,399 cf @ 12.24 hrs,  Average Depth at Peak Storage= 1.04'
Bank-Full Depth= 3.00',  Capacity at Bank-Full= 123.24 cfs

36.0" Diameter Pipe,  n= 0.012
Length= 1,100.0'   Slope= 0.0291 '/'
Inlet Invert= 274.00',  Outlet Invert= 242.00'

Summary for Pond 1P: E-P6

Inflow Area = 2.160 ac, 85.00% Impervious,  Inflow Depth = 4.09"    for  10 Year event
Inflow = 7.59 cfs @ 12.19 hrs,  Volume= 0.736 af
Outflow = 1.00 cfs @ 13.04 hrs,  Volume= 0.736 af,  Atten= 87%,  Lag= 51.0 min
Primary = 1.00 cfs @ 13.04 hrs,  Volume= 0.736 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 242.75' @ 12.99 hrs   Surf.Area= 0.137 ac   Storage= 0.359 af

Plug-Flow detention time= 238.8 min calculated for 0.735 af (100% of inflow)
Center-of-Mass det. time= 239.1 min ( 1,029.4 - 790.3 )

Volume Invert Avail.Storage Storage Description

#1 239.50' 0.648 af 72.0"D x 999.00'L Horizontal Cylinder

Device Routing     Invert Outlet Devices

#1 Primary 239.50' 4.0" Vert. Orifice/Grate   C= 0.600   
#2 Primary 242.37' 10.0" Vert. Orifice/Grate   C= 0.600   

Primary OutFlow  Max=1.00 cfs @ 13.04 hrs  HW=242.75'  TW=241.41'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 0.49 cfs @ 5.59 fps)
2=Orifice/Grate  (Orifice Controls 0.52 cfs @ 2.11 fps)
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Summary for Pond E-P2: E-P2

Inflow Area = 56.090 ac, 63.56% Impervious,  Inflow Depth = 3.78"    for  10 Year event
Inflow = 168.13 cfs @ 12.23 hrs,  Volume= 17.686 af
Outflow = 41.79 cfs @ 12.77 hrs,  Volume= 17.671 af,  Atten= 75%,  Lag= 32.5 min
Primary = 41.79 cfs @ 12.77 hrs,  Volume= 17.671 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 261.25' @ 12.78 hrs   Surf.Area= 36,649 sf   Storage= 271,990 cf

Plug-Flow detention time= 77.7 min calculated for 17.671 af (100% of inflow)
Center-of-Mass det. time= 77.1 min ( 879.4 - 802.4 )

Volume Invert Avail.Storage Storage Description

#1 252.00' 546,775 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

252.00 8,875 0 0
254.00 26,950 35,825 35,825
260.00 34,800 185,250 221,075
268.00 46,625 325,700 546,775

Device Routing     Invert Outlet Devices

#1 Primary 252.00' 24.0" Vert. Orifice/Grate   C= 0.600   
#2 Primary 264.50' 56.0 deg x 6.0' long Sharp-Crested Vee/Trap Weir   C= 2.54   

Primary OutFlow  Max=41.78 cfs @ 12.77 hrs  HW=261.25'  TW=253.62'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 41.78 cfs @ 13.30 fps)
2=Sharp-Crested Vee/Trap Weir  ( Controls 0.00 cfs)

Summary for Pond E-P7: E-P7

Inflow Area = 133.740 ac, 65.42% Impervious,  Inflow Depth = 3.62"    for  10 Year event
Inflow = 244.41 cfs @ 12.23 hrs,  Volume= 40.322 af
Outflow = 128.62 cfs @ 12.61 hrs,  Volume= 39.635 af,  Atten= 47%,  Lag= 22.6 min
Primary = 128.62 cfs @ 12.61 hrs,  Volume= 39.635 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 241.70' @ 12.61 hrs   Surf.Area= 78,840 sf   Storage= 569,846 cf

Plug-Flow detention time= 294.7 min calculated for 39.593 af (98% of inflow)
Center-of-Mass det. time= 284.2 min ( 1,129.6 - 845.3 )

Volume Invert Avail.Storage Storage Description

#1 232.30' 971,652 cf Custom Stage Data (Prismatic) Listed below
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

232.30 45,000 0 0
234.00 51,275 81,834 81,834
236.00 57,050 108,325 190,159
237.50 60,200 87,938 278,096
238.00 63,625 30,956 309,052
239.00 66,775 65,200 374,252
240.00 70,350 68,563 442,815
241.00 75,325 72,838 515,652
242.00 80,375 77,850 593,502
243.00 84,725 82,550 676,052
244.00 88,825 86,775 762,827
246.00 120,000 208,825 971,652

Device Routing     Invert Outlet Devices

#1 Primary 232.30' 12.0"  x 200.0' long Culvert   CMP, square edge headwall,  Ke= 0.500   
Outlet Invert= 227.44'   S= 0.0243 '/'   Cc= 0.900   n= 0.024   

#2 Primary 237.30' 36.0"  x 60.0' long Culvert   
Box, headwall w/3 square edges,  Ke= 0.500   
Outlet Invert= 237.00'   S= 0.0050 '/'   Cc= 0.900   n= 0.012   

#3 Primary 241.00' 45.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=128.18 cfs @ 12.61 hrs  HW=241.69'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 4.79 cfs @ 6.10 fps)
2=Culvert  (Barrel Controls 53.96 cfs @ 7.63 fps)
3=Broad-Crested Rectangular Weir  (Weir Controls 69.42 cfs @ 2.22 fps)
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points x 2
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=2.440 ac   85.00% Impervious   Runoff Depth=5.07"Subcatchment 1S: E-225CORP
   Flow Length=600'   Tc=13.4 min   CN=92   Runoff=10.70 cfs  1.031 af

Runoff Area=7.250 ac   58.15% Impervious   Runoff Depth=4.41"Subcatchment 2S: E-325CORP
   Flow Length=700'   Tc=15.2 min   CN=86   Runoff=27.57 cfs  2.664 af

Runoff Area=1.290 ac   85.00% Impervious   Runoff Depth=5.07"Subcatchment 3S: E-900NB
   Flow Length=1,750'   Tc=13.8 min   CN=92   Runoff=5.60 cfs  0.545 af

Runoff Area=7.480 ac   85.00% Impervious   Runoff Depth=5.07"Subcatchment 4S: E-CORP-S
   Flow Length=3,075'   Tc=18.3 min   CN=92   Runoff=29.29 cfs  3.160 af

Runoff Area=10.420 ac   85.00% Impervious   Runoff Depth=5.07"Subcatchment 5S: E-OFF-1
   Flow Length=1,750'   Tc=14.5 min   CN=92   Runoff=44.55 cfs  4.402 af

Runoff Area=29.620 ac   85.00% Impervious   Runoff Depth=5.18"Subcatchment 6S: E-PLAZA
   Flow Length=1,950'   Tc=15.6 min   CN=93   Runoff=125.12 cfs  12.792 af

Runoff Area=5.400 ac   0.00% Impervious   Runoff Depth=3.09"Subcatchment 9S: E-375CORP
   Flow Length=560'   Tc=35.3 min   CN=73   Runoff=10.21 cfs  1.390 af

Runoff Area=3.330 ac   49.77% Impervious   Runoff Depth=4.63"Subcatchment E-7EXEC: E-7EXEC
   Flow Length=1,100'   Tc=15.2 min   CN=88   Runoff=13.16 cfs  1.284 af

Runoff Area=2.160 ac   85.00% Impervious   Runoff Depth=5.07"Subcatchment E-9ODELL: E-9ODELL
   Flow Length=550'   Tc=14.2 min   CN=92   Runoff=9.30 cfs  0.913 af

Runoff Area=23.140 ac   38.09% Impervious   Runoff Depth=4.20"Subcatchment E-EXEC-N: E-EXEC-N
   Flow Length=1,400'   Tc=19.2 min   CN=84   Runoff=77.04 cfs  8.092 af

Runoff Area=42.030 ac   65.20% Impervious   Runoff Depth=4.41"Subcatchment E-ODELL: E-ODELL
   Flow Length=2,190'   Tc=17.8 min   CN=86   Runoff=150.15 cfs  15.444 af

Runoff Area=4.580 ac   0.00% Impervious   Runoff Depth=1.29"Subcatchment E-OFF-DIR: E-OFF-DIR
   Flow Length=800'   Tc=10.6 min   CN=52   Runoff=4.87 cfs  0.492 af

   Inflow=228.86 cfs  51.461 afReach 7R: DP1 Existing
   Outflow=228.86 cfs  51.461 af

Avg. Depth=2.22'   Max Vel=12.35 fps   Inflow=89.45 cfs  9.376 afReach 8R: E-R1
D=48.0"   n=0.013   L=1,300.0'   S=0.0108 '/'   Capacity=149.07 cfs   Outflow=88.83 cfs  9.376 af

Avg. Depth=1.72'   Max Vel=9.03 fps   Inflow=46.74 cfs  22.153 afReach 9R: E-R2
D=48.0"   n=0.013   L=1,400.0'   S=0.0071 '/'   Capacity=121.40 cfs   Outflow=46.72 cfs  22.153 af

Avg. Depth=1.16'   Max Vel=15.47 fps   Inflow=39.37 cfs  4.191 afReach 10R: E-R3
D=36.0"   n=0.012   L=1,100.0'   S=0.0291 '/'   Capacity=123.24 cfs   Outflow=39.14 cfs  4.191 af
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Peak Elev=243.18'  Storage=0.417 af   Inflow=9.30 cfs  0.913 afPond 1P: E-P6
   Outflow=2.14 cfs  0.912 af

Peak Elev=263.27'  Storage=354,131 cf   Inflow=208.94 cfs  22.168 afPond E-P2: E-P2
   Outflow=46.74 cfs  22.153 af

Peak Elev=242.18'  Storage=608,546 cf   Inflow=303.18 cfs  50.803 afPond E-P7: E-P7
   Outflow=218.80 cfs  50.071 af

Total Runoff Area = 139.140 ac   Runoff Volume = 52.208 af   Average Runoff Depth = 4.50"
37.12% Pervious = 51.649 ac     62.88% Impervious = 87.491 ac



Type III 24-hr 25 Year  Rainfall=6.00"SWEP Existing DP1
  Printed  2/21/2008Prepared by Dolph Rotfeld Engineering P.C.

Page 30HydroCAD® 8.50  s/n 000461  © 2007 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: E-225CORP

Runoff = 10.70 cfs @ 12.18 hrs,  Volume= 1.031 af,  Depth= 5.07"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 25 Year  Rainfall=6.00"

Area (ac) CN Description

2.440 92 Urban commercial, 85% imp, HSG B

0.366 Pervious Area
2.074 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.4 100 0.0100 0.13 Sheet Flow, Sheet Flow
Grass: Short   n= 0.150   P2= 3.50"

0.3 100 0.0800 5.74 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.7 400 0.0250 9.02 11.06 Circular Channel (pipe), 
Diam= 15.0"  Area= 1.2 sf  Perim= 3.9'  r= 0.31'  n= 0.012

13.4 600 Total

Summary for Subcatchment 2S: E-325CORP

Runoff = 27.57 cfs @ 12.21 hrs,  Volume= 2.664 af,  Depth= 4.41"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 25 Year  Rainfall=6.00"

Area (ac) CN Description

4.960 92 Urban commercial, 85% imp, HSG B
2.290 73 Woods/grass comb., Poor, HSG B

7.250 86 Weighted Average
3.034 Pervious Area
4.216 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.4 100 0.0100 0.13 Sheet Flow, Sheet Flow
Grass: Short   n= 0.150   P2= 3.50"

2.8 600 0.0300 3.52 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

15.2 700 Total
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Summary for Subcatchment 3S: E-900NB

Runoff = 5.60 cfs @ 12.18 hrs,  Volume= 0.545 af,  Depth= 5.07"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 25 Year  Rainfall=6.00"

Area (ac) CN Description

1.290 92 Urban commercial, 85% imp, HSG B

0.194 Pervious Area
1.097 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

10.5 100 0.0150 0.16 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

2.2 500 0.0340 3.74 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.5 650 0.0785 19.98 279.67 Trap/Vee/Rect Channel Flow, 
Bot.W=5.00'  D=2.00'  Z= 1.0 '/'  Top.W=9.00'
n= 0.025  Earth, clean & winding

0.6 500 0.0220 14.00 98.93 Circular Channel (pipe), 
Diam= 36.0"  Area= 7.1 sf  Perim= 9.4'  r= 0.75'  n= 0.013

13.8 1,750 Total

Summary for Subcatchment 4S: E-CORP-S

Runoff = 29.29 cfs @ 12.24 hrs,  Volume= 3.160 af,  Depth= 5.07"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 25 Year  Rainfall=6.00"

Area (ac) CN Description

7.480 92 Urban commercial, 85% imp, HSG B

1.122 Pervious Area
6.358 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.4 100 0.0100 0.13 Sheet Flow, Sheet Flow
Grass: Short   n= 0.150   P2= 3.50"

3.8 1,500 0.0133 6.58 8.07 Circular Channel (pipe), 
Diam= 15.0"  Area= 1.2 sf  Perim= 3.9'  r= 0.31'  n= 0.012

0.7 425 0.0165 10.02 31.48 Circular Channel (pipe), 
Diam= 24.0"  Area= 3.1 sf  Perim= 6.3'  r= 0.50'  n= 0.012

0.4 250 0.0160 11.45 56.21 Circular Channel (pipe), 
Diam= 30.0"  Area= 4.9 sf  Perim= 7.9'  r= 0.63'  n= 0.012

1.0 800 0.0163 13.05 92.25 Circular Channel (pipe), 
Diam= 36.0"  Area= 7.1 sf  Perim= 9.4'  r= 0.75'  n= 0.012

18.3 3,075 Total
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Summary for Subcatchment 5S: E-OFF-1

Runoff = 44.55 cfs @ 12.19 hrs,  Volume= 4.402 af,  Depth= 5.07"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 25 Year  Rainfall=6.00"

Area (ac) CN Description

10.420 92 Urban commercial, 85% imp, HSG B

1.563 Pervious Area
8.857 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.2 100 0.1500 0.18 Sheet Flow, Sheet Flow
Woods: Light underbrush   n= 0.400   P2= 3.50"

1.3 300 0.0367 3.89 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 550 0.0436 11.91 14.61 Circular Channel (pipe), 
Diam= 15.0"  Area= 1.2 sf  Perim= 3.9'  r= 0.31'  n= 0.012

1.3 300 0.0033 3.78 90.79 Trap/Vee/Rect Channel Flow, 
Bot.W=10.00'  D=2.00'  Z= 1.0 '/'  Top.W=14.00'  n= 0.030

1.9 500 0.0022 4.43 31.28 Circular Channel (pipe), 
Diam= 36.0"  Area= 7.1 sf  Perim= 9.4'  r= 0.75'  n= 0.013

14.5 1,750 Total

Summary for Subcatchment 6S: E-PLAZA

Runoff = 125.12 cfs @ 12.21 hrs,  Volume= 12.792 af,  Depth= 5.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 25 Year  Rainfall=6.00"

Area (ac) CN Description

19.030 92 Urban commercial, 85% imp, HSG B
10.590 94 Urban commercial, 85% imp, HSG C

29.620 93 Weighted Average
4.443 Pervious Area

25.177 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.4 100 0.0100 0.13 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

2.0 550 0.0500 4.54 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.2 1,300 0.0200 17.51 220.07 Circular Channel (pipe), 
Diam= 48.0"  Area= 12.6 sf  Perim= 12.6'  r= 1.00'  n= 0.012

15.6 1,950 Total
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Summary for Subcatchment 9S: E-375CORP

Runoff = 10.21 cfs @ 12.50 hrs,  Volume= 1.390 af,  Depth= 3.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 25 Year  Rainfall=6.00"

Area (ac) CN Description

5.400 73 Woods/grass comb., Poor, HSG B

5.400 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

27.1 100 0.0100 0.06 Sheet Flow, Sheet Flow
Woods: Light underbrush   n= 0.400   P2= 3.50"

8.2 460 0.1400 0.94 Shallow Concentrated Flow, 
Forest w/Heavy Litter   Kv= 2.5 fps

35.3 560 Total

Summary for Subcatchment E-7EXEC: E-7EXEC

Runoff = 13.16 cfs @ 12.20 hrs,  Volume= 1.284 af,  Depth= 4.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 25 Year  Rainfall=6.00"

Area (ac) CN Description

1.950 94 Urban commercial, 85% imp, HSG C
1.380 79 50-75% Grass cover, Fair, HSG C

3.330 88 Weighted Average
1.673 Pervious Area
1.658 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.4 100 0.0100 0.13 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

0.3 100 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

2.5 900 0.0110 5.98 7.34 Circular Channel (pipe), 
Diam= 15.0"  Area= 1.2 sf  Perim= 3.9'  r= 0.31'  n= 0.012

15.2 1,100 Total

Summary for Subcatchment E-9ODELL: E-9ODELL

Runoff = 9.30 cfs @ 12.19 hrs,  Volume= 0.913 af,  Depth= 5.07"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 25 Year  Rainfall=6.00"
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Area (ac) CN Description

2.160 92 Urban commercial, 85% imp, HSG B

0.324 Pervious Area
1.836 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.4 100 0.0100 0.13 Sheet Flow, Sheet Flow
Grass: Short   n= 0.150   P2= 3.50"

1.8 450 0.0422 4.17 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

14.2 550 Total

Summary for Subcatchment E-EXEC-N: E-EXEC-N

Runoff = 77.04 cfs @ 12.26 hrs,  Volume= 8.092 af,  Depth= 4.20"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 25 Year  Rainfall=6.00"

Area (ac) CN Description

3.100 92 Urban commercial, 85% imp, HSG B
7.270 94 Urban commercial, 85% imp, HSG C
1.290 79 50-75% Grass cover, Fair, HSG C

11.480 76 Woods/grass comb., Fair, HSG C

23.140 84 Weighted Average
14.326 Pervious Area
8.814 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.4 100 0.0100 0.13 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

6.8 1,300 0.0246 3.18 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

19.2 1,400 Total

Summary for Subcatchment E-ODELL: E-ODELL

Runoff = 150.15 cfs @ 12.24 hrs,  Volume= 15.444 af,  Depth= 4.41"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 25 Year  Rainfall=6.00"

Area (ac) CN Description

32.240 92 Urban commercial, 85% imp, HSG B
9.790 65 Woods/grass comb., Fair, HSG B

42.030 86 Weighted Average
14.626 Pervious Area
27.404 Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.4 100 0.0100 0.13 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

1.8 450 0.0422 4.17 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.2 650 0.0246 8.94 10.98 Circular Channel (pipe), 
Diam= 15.0"  Area= 1.2 sf  Perim= 3.9'  r= 0.31'  n= 0.012

2.1 800 0.0100 6.44 11.38 Circular Channel (pipe), 
Diam= 18.0"  Area= 1.8 sf  Perim= 4.7'  r= 0.38'  n= 0.012

0.3 190 0.0100 10.22 72.26 Circular Channel (pipe), 
Diam= 36.0"  Area= 7.1 sf  Perim= 9.4'  r= 0.75'  n= 0.012

17.8 2,190 Total

Summary for Subcatchment E-OFF-DIR: E-OFF-DIR

Runoff = 4.87 cfs @ 12.17 hrs,  Volume= 0.492 af,  Depth= 1.29"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 25 Year  Rainfall=6.00"

Area (ac) CN Description

2.920 55 Woods, Good, HSG B
1.660 48 Brush, Good, HSG B

4.580 52 Weighted Average
4.580 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.8 100 0.0670 0.29 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

4.8 700 0.1200 2.42 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

10.6 800 Total

Summary for Reach 7R: DP1 Existing

Inflow Area = 139.140 ac, 62.88% Impervious,  Inflow Depth > 4.44"    for  25 Year event
Inflow = 228.86 cfs @ 12.45 hrs,  Volume= 51.461 af
Outflow = 228.86 cfs @ 12.45 hrs,  Volume= 51.461 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 2
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Summary for Reach 8R: E-R1

Inflow Area = 26.470 ac, 39.56% Impervious,  Inflow Depth = 4.25"    for  25 Year event
Inflow = 89.45 cfs @ 12.25 hrs,  Volume= 9.376 af
Outflow = 88.83 cfs @ 12.27 hrs,  Volume= 9.376 af,  Atten= 1%,  Lag= 1.3 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 2
Max. Velocity= 12.35 fps,  Min. Travel Time= 1.8 min
Avg. Velocity = 4.22 fps,  Avg. Travel Time= 5.1 min

Peak Storage= 9,329 cf @ 12.27 hrs,  Average Depth at Peak Storage= 2.22'
Defined Flood Depth= 280.00',  Capacity at Flood Depth= -43,010.65 cfs
Bank-Full Depth= 4.00',  Capacity at Bank-Full= 149.07 cfs

48.0" Diameter Pipe,  n= 0.013
Length= 1,300.0'   Slope= 0.0108 '/'
Inlet Invert= 280.00',  Outlet Invert= 266.00'

Summary for Reach 9R: E-R2

Inflow Area = 56.090 ac, 63.56% Impervious,  Inflow Depth > 4.74"    for  25 Year event
Inflow = 46.74 cfs @ 12.81 hrs,  Volume= 22.153 af
Outflow = 46.72 cfs @ 12.85 hrs,  Volume= 22.153 af,  Atten= 0%,  Lag= 2.1 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 2
Max. Velocity= 9.03 fps,  Min. Travel Time= 2.6 min
Avg. Velocity = 3.14 fps,  Avg. Travel Time= 7.4 min

Peak Storage= 7,244 cf @ 12.85 hrs,  Average Depth at Peak Storage= 1.72'
Bank-Full Depth= 4.00',  Capacity at Bank-Full= 121.40 cfs

48.0" Diameter Pipe,  n= 0.013
Length= 1,400.0'   Slope= 0.0071 '/'
Inlet Invert= 252.00',  Outlet Invert= 242.00'
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Summary for Reach 10R: E-R3

Inflow Area = 9.920 ac, 85.00% Impervious,  Inflow Depth = 5.07"    for  25 Year event
Inflow = 39.37 cfs @ 12.22 hrs,  Volume= 4.191 af
Outflow = 39.14 cfs @ 12.24 hrs,  Volume= 4.191 af,  Atten= 1%,  Lag= 1.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 2
Max. Velocity= 15.47 fps,  Min. Travel Time= 1.2 min
Avg. Velocity = 5.43 fps,  Avg. Travel Time= 3.4 min

Peak Storage= 2,781 cf @ 12.24 hrs,  Average Depth at Peak Storage= 1.16'
Bank-Full Depth= 3.00',  Capacity at Bank-Full= 123.24 cfs

36.0" Diameter Pipe,  n= 0.012
Length= 1,100.0'   Slope= 0.0291 '/'
Inlet Invert= 274.00',  Outlet Invert= 242.00'

Summary for Pond 1P: E-P6

Inflow Area = 2.160 ac, 85.00% Impervious,  Inflow Depth = 5.07"    for  25 Year event
Inflow = 9.30 cfs @ 12.19 hrs,  Volume= 0.913 af
Outflow = 2.14 cfs @ 12.72 hrs,  Volume= 0.912 af,  Atten= 77%,  Lag= 31.9 min
Primary = 2.14 cfs @ 12.72 hrs,  Volume= 0.912 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 243.18' @ 12.69 hrs   Surf.Area= 0.134 ac   Storage= 0.417 af

Plug-Flow detention time= 219.7 min calculated for 0.912 af (100% of inflow)
Center-of-Mass det. time= 220.0 min ( 1,004.8 - 784.8 )

Volume Invert Avail.Storage Storage Description

#1 239.50' 0.648 af 72.0"D x 999.00'L Horizontal Cylinder

Device Routing     Invert Outlet Devices

#1 Primary 239.50' 4.0" Vert. Orifice/Grate   C= 0.600   
#2 Primary 242.37' 10.0" Vert. Orifice/Grate   C= 0.600   

Primary OutFlow  Max=2.14 cfs @ 12.72 hrs  HW=243.18'  TW=241.85'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 0.48 cfs @ 5.54 fps)
2=Orifice/Grate  (Orifice Controls 1.65 cfs @ 3.06 fps)
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Summary for Pond E-P2: E-P2

Inflow Area = 56.090 ac, 63.56% Impervious,  Inflow Depth = 4.74"    for  25 Year event
Inflow = 208.94 cfs @ 12.23 hrs,  Volume= 22.168 af
Outflow = 46.74 cfs @ 12.81 hrs,  Volume= 22.153 af,  Atten= 78%,  Lag= 34.9 min
Primary = 46.74 cfs @ 12.81 hrs,  Volume= 22.153 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 263.27' @ 12.82 hrs   Surf.Area= 39,631 sf   Storage= 354,131 cf

Plug-Flow detention time= 84.5 min calculated for 22.130 af (100% of inflow)
Center-of-Mass det. time= 84.8 min ( 881.4 - 796.6 )

Volume Invert Avail.Storage Storage Description

#1 252.00' 546,775 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

252.00 8,875 0 0
254.00 26,950 35,825 35,825
260.00 34,800 185,250 221,075
268.00 46,625 325,700 546,775

Device Routing     Invert Outlet Devices

#1 Primary 252.00' 24.0" Vert. Orifice/Grate   C= 0.600   
#2 Primary 264.50' 56.0 deg x 6.0' long Sharp-Crested Vee/Trap Weir   C= 2.54   

Primary OutFlow  Max=46.73 cfs @ 12.81 hrs  HW=263.27'  TW=253.72'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 46.73 cfs @ 14.88 fps)
2=Sharp-Crested Vee/Trap Weir  ( Controls 0.00 cfs)

Summary for Pond E-P7: E-P7

Inflow Area = 133.740 ac, 65.42% Impervious,  Inflow Depth = 4.56"    for  25 Year event
Inflow = 303.18 cfs @ 12.23 hrs,  Volume= 50.803 af
Outflow = 218.80 cfs @ 12.44 hrs,  Volume= 50.071 af,  Atten= 28%,  Lag= 12.8 min
Primary = 218.80 cfs @ 12.44 hrs,  Volume= 50.071 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 242.18' @ 12.44 hrs   Surf.Area= 81,168 sf   Storage= 608,546 cf

Plug-Flow detention time= 248.5 min calculated for 50.071 af (99% of inflow)
Center-of-Mass det. time= 238.5 min ( 1,080.7 - 842.2 )

Volume Invert Avail.Storage Storage Description

#1 232.30' 971,652 cf Custom Stage Data (Prismatic) Listed below
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

232.30 45,000 0 0
234.00 51,275 81,834 81,834
236.00 57,050 108,325 190,159
237.50 60,200 87,938 278,096
238.00 63,625 30,956 309,052
239.00 66,775 65,200 374,252
240.00 70,350 68,563 442,815
241.00 75,325 72,838 515,652
242.00 80,375 77,850 593,502
243.00 84,725 82,550 676,052
244.00 88,825 86,775 762,827
246.00 120,000 208,825 971,652

Device Routing     Invert Outlet Devices

#1 Primary 232.30' 12.0"  x 200.0' long Culvert   CMP, square edge headwall,  Ke= 0.500   
Outlet Invert= 227.44'   S= 0.0243 '/'   Cc= 0.900   n= 0.024   

#2 Primary 237.30' 36.0"  x 60.0' long Culvert   
Box, headwall w/3 square edges,  Ke= 0.500   
Outlet Invert= 237.00'   S= 0.0050 '/'   Cc= 0.900   n= 0.012   

#3 Primary 241.00' 45.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=218.31 cfs @ 12.44 hrs  HW=242.18'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 4.88 cfs @ 6.22 fps)
2=Culvert  (Barrel Controls 61.23 cfs @ 8.66 fps)
3=Broad-Crested Rectangular Weir  (Weir Controls 152.20 cfs @ 2.87 fps)
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points x 2
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=2.440 ac   85.00% Impervious   Runoff Depth=6.55"Subcatchment 1S: E-225CORP
   Flow Length=600'   Tc=13.4 min   CN=92   Runoff=13.62 cfs  1.332 af

Runoff Area=7.250 ac   58.15% Impervious   Runoff Depth=5.85"Subcatchment 2S: E-325CORP
   Flow Length=700'   Tc=15.2 min   CN=86   Runoff=36.11 cfs  3.533 af

Runoff Area=1.290 ac   85.00% Impervious   Runoff Depth=6.55"Subcatchment 3S: E-900NB
   Flow Length=1,750'   Tc=13.8 min   CN=92   Runoff=7.14 cfs  0.704 af

Runoff Area=7.480 ac   85.00% Impervious   Runoff Depth=6.55"Subcatchment 4S: E-CORP-S
   Flow Length=3,075'   Tc=18.3 min   CN=92   Runoff=37.31 cfs  4.082 af

Runoff Area=10.420 ac   85.00% Impervious   Runoff Depth=6.55"Subcatchment 5S: E-OFF-1
   Flow Length=1,750'   Tc=14.5 min   CN=92   Runoff=56.74 cfs  5.687 af

Runoff Area=29.620 ac   85.00% Impervious   Runoff Depth=6.67"Subcatchment 6S: E-PLAZA
   Flow Length=1,950'   Tc=15.6 min   CN=93   Runoff=158.78 cfs  16.456 af

Runoff Area=5.400 ac   0.00% Impervious   Runoff Depth=4.37"Subcatchment 9S: E-375CORP
   Flow Length=560'   Tc=35.3 min   CN=73   Runoff=14.48 cfs  1.966 af

Runoff Area=3.330 ac   49.77% Impervious   Runoff Depth=6.08"Subcatchment E-7EXEC: E-7EXEC
   Flow Length=1,100'   Tc=15.2 min   CN=88   Runoff=17.06 cfs  1.687 af

Runoff Area=2.160 ac   85.00% Impervious   Runoff Depth=6.55"Subcatchment E-9ODELL: E-9ODELL
   Flow Length=550'   Tc=14.2 min   CN=92   Runoff=11.84 cfs  1.179 af

Runoff Area=23.140 ac   38.09% Impervious   Runoff Depth=5.62"Subcatchment E-EXEC-N: E-EXEC-N
   Flow Length=1,400'   Tc=19.2 min   CN=84   Runoff=101.99 cfs  10.830 af

Runoff Area=42.030 ac   65.20% Impervious   Runoff Depth=5.85"Subcatchment E-ODELL: E-ODELL
   Flow Length=2,190'   Tc=17.8 min   CN=86   Runoff=196.64 cfs  20.481 af

Runoff Area=4.580 ac   0.00% Impervious   Runoff Depth=2.15"Subcatchment E-OFF-DIR: E-OFF-DIR
   Flow Length=800'   Tc=10.6 min   CN=52   Runoff=8.98 cfs  0.820 af

   Inflow=351.24 cfs  67.955 afReach 7R: DP1 Existing
   Outflow=351.24 cfs  67.955 af

Avg. Depth=2.67'   Max Vel=13.12 fps   Inflow=118.10 cfs  12.517 afReach 8R: E-R1
D=48.0"   n=0.013   L=1,300.0'   S=0.0108 '/'   Capacity=149.07 cfs   Outflow=117.28 cfs  12.517 af

Avg. Depth=2.43'   Max Vel=10.40 fps   Inflow=83.56 cfs  28.958 afReach 9R: E-R2
D=48.0"   n=0.013   L=1,400.0'   S=0.0071 '/'   Capacity=121.40 cfs   Outflow=83.12 cfs  28.958 af

Avg. Depth=1.33'   Max Vel=16.50 fps   Inflow=50.16 cfs  5.414 afReach 10R: E-R3
D=36.0"   n=0.012   L=1,100.0'   S=0.0291 '/'   Capacity=123.24 cfs   Outflow=49.88 cfs  5.414 af
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Peak Elev=243.94'  Storage=0.514 af   Inflow=11.84 cfs  1.179 afPond 1P: E-P6
   Outflow=3.36 cfs  1.179 af

Peak Elev=265.84'  Storage=458,933 cf   Inflow=269.85 cfs  28.973 afPond E-P2: E-P2
   Outflow=83.56 cfs  28.958 af

Peak Elev=242.72'  Storage=652,618 cf   Inflow=391.89 cfs  66.774 afPond E-P7: E-P7
   Outflow=338.39 cfs  65.988 af

Total Runoff Area = 139.140 ac   Runoff Volume = 68.756 af   Average Runoff Depth = 5.93"
37.12% Pervious = 51.649 ac     62.88% Impervious = 87.491 ac
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Summary for Subcatchment 1S: E-225CORP

Runoff = 13.62 cfs @ 12.18 hrs,  Volume= 1.332 af,  Depth= 6.55"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 100 Year  Rainfall=7.50"

Area (ac) CN Description

2.440 92 Urban commercial, 85% imp, HSG B

0.366 Pervious Area
2.074 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.4 100 0.0100 0.13 Sheet Flow, Sheet Flow
Grass: Short   n= 0.150   P2= 3.50"

0.3 100 0.0800 5.74 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.7 400 0.0250 9.02 11.06 Circular Channel (pipe), 
Diam= 15.0"  Area= 1.2 sf  Perim= 3.9'  r= 0.31'  n= 0.012

13.4 600 Total

Summary for Subcatchment 2S: E-325CORP

Runoff = 36.11 cfs @ 12.20 hrs,  Volume= 3.533 af,  Depth= 5.85"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 100 Year  Rainfall=7.50"

Area (ac) CN Description

4.960 92 Urban commercial, 85% imp, HSG B
2.290 73 Woods/grass comb., Poor, HSG B

7.250 86 Weighted Average
3.034 Pervious Area
4.216 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.4 100 0.0100 0.13 Sheet Flow, Sheet Flow
Grass: Short   n= 0.150   P2= 3.50"

2.8 600 0.0300 3.52 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

15.2 700 Total
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Summary for Subcatchment 3S: E-900NB

Runoff = 7.14 cfs @ 12.18 hrs,  Volume= 0.704 af,  Depth= 6.55"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 100 Year  Rainfall=7.50"

Area (ac) CN Description

1.290 92 Urban commercial, 85% imp, HSG B

0.194 Pervious Area
1.097 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

10.5 100 0.0150 0.16 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

2.2 500 0.0340 3.74 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.5 650 0.0785 19.98 279.67 Trap/Vee/Rect Channel Flow, 
Bot.W=5.00'  D=2.00'  Z= 1.0 '/'  Top.W=9.00'
n= 0.025  Earth, clean & winding

0.6 500 0.0220 14.00 98.93 Circular Channel (pipe), 
Diam= 36.0"  Area= 7.1 sf  Perim= 9.4'  r= 0.75'  n= 0.013

13.8 1,750 Total

Summary for Subcatchment 4S: E-CORP-S

Runoff = 37.31 cfs @ 12.24 hrs,  Volume= 4.082 af,  Depth= 6.55"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 100 Year  Rainfall=7.50"

Area (ac) CN Description

7.480 92 Urban commercial, 85% imp, HSG B

1.122 Pervious Area
6.358 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.4 100 0.0100 0.13 Sheet Flow, Sheet Flow
Grass: Short   n= 0.150   P2= 3.50"

3.8 1,500 0.0133 6.58 8.07 Circular Channel (pipe), 
Diam= 15.0"  Area= 1.2 sf  Perim= 3.9'  r= 0.31'  n= 0.012

0.7 425 0.0165 10.02 31.48 Circular Channel (pipe), 
Diam= 24.0"  Area= 3.1 sf  Perim= 6.3'  r= 0.50'  n= 0.012

0.4 250 0.0160 11.45 56.21 Circular Channel (pipe), 
Diam= 30.0"  Area= 4.9 sf  Perim= 7.9'  r= 0.63'  n= 0.012

1.0 800 0.0163 13.05 92.25 Circular Channel (pipe), 
Diam= 36.0"  Area= 7.1 sf  Perim= 9.4'  r= 0.75'  n= 0.012

18.3 3,075 Total
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Summary for Subcatchment 5S: E-OFF-1

Runoff = 56.74 cfs @ 12.19 hrs,  Volume= 5.687 af,  Depth= 6.55"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 100 Year  Rainfall=7.50"

Area (ac) CN Description

10.420 92 Urban commercial, 85% imp, HSG B

1.563 Pervious Area
8.857 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.2 100 0.1500 0.18 Sheet Flow, Sheet Flow
Woods: Light underbrush   n= 0.400   P2= 3.50"

1.3 300 0.0367 3.89 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 550 0.0436 11.91 14.61 Circular Channel (pipe), 
Diam= 15.0"  Area= 1.2 sf  Perim= 3.9'  r= 0.31'  n= 0.012

1.3 300 0.0033 3.78 90.79 Trap/Vee/Rect Channel Flow, 
Bot.W=10.00'  D=2.00'  Z= 1.0 '/'  Top.W=14.00'  n= 0.030

1.9 500 0.0022 4.43 31.28 Circular Channel (pipe), 
Diam= 36.0"  Area= 7.1 sf  Perim= 9.4'  r= 0.75'  n= 0.013

14.5 1,750 Total

Summary for Subcatchment 6S: E-PLAZA

Runoff = 158.78 cfs @ 12.21 hrs,  Volume= 16.456 af,  Depth= 6.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 100 Year  Rainfall=7.50"

Area (ac) CN Description

19.030 92 Urban commercial, 85% imp, HSG B
10.590 94 Urban commercial, 85% imp, HSG C

29.620 93 Weighted Average
4.443 Pervious Area

25.177 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.4 100 0.0100 0.13 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

2.0 550 0.0500 4.54 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.2 1,300 0.0200 17.51 220.07 Circular Channel (pipe), 
Diam= 48.0"  Area= 12.6 sf  Perim= 12.6'  r= 1.00'  n= 0.012

15.6 1,950 Total
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Summary for Subcatchment 9S: E-375CORP

Runoff = 14.48 cfs @ 12.49 hrs,  Volume= 1.966 af,  Depth= 4.37"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 100 Year  Rainfall=7.50"

Area (ac) CN Description

5.400 73 Woods/grass comb., Poor, HSG B

5.400 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

27.1 100 0.0100 0.06 Sheet Flow, Sheet Flow
Woods: Light underbrush   n= 0.400   P2= 3.50"

8.2 460 0.1400 0.94 Shallow Concentrated Flow, 
Forest w/Heavy Litter   Kv= 2.5 fps

35.3 560 Total

Summary for Subcatchment E-7EXEC: E-7EXEC

Runoff = 17.06 cfs @ 12.20 hrs,  Volume= 1.687 af,  Depth= 6.08"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 100 Year  Rainfall=7.50"

Area (ac) CN Description

1.950 94 Urban commercial, 85% imp, HSG C
1.380 79 50-75% Grass cover, Fair, HSG C

3.330 88 Weighted Average
1.673 Pervious Area
1.658 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.4 100 0.0100 0.13 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

0.3 100 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

2.5 900 0.0110 5.98 7.34 Circular Channel (pipe), 
Diam= 15.0"  Area= 1.2 sf  Perim= 3.9'  r= 0.31'  n= 0.012

15.2 1,100 Total

Summary for Subcatchment E-9ODELL: E-9ODELL

Runoff = 11.84 cfs @ 12.19 hrs,  Volume= 1.179 af,  Depth= 6.55"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 100 Year  Rainfall=7.50"
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Area (ac) CN Description

2.160 92 Urban commercial, 85% imp, HSG B

0.324 Pervious Area
1.836 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.4 100 0.0100 0.13 Sheet Flow, Sheet Flow
Grass: Short   n= 0.150   P2= 3.50"

1.8 450 0.0422 4.17 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

14.2 550 Total

Summary for Subcatchment E-EXEC-N: E-EXEC-N

Runoff = 101.99 cfs @ 12.26 hrs,  Volume= 10.830 af,  Depth= 5.62"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 100 Year  Rainfall=7.50"

Area (ac) CN Description

3.100 92 Urban commercial, 85% imp, HSG B
7.270 94 Urban commercial, 85% imp, HSG C
1.290 79 50-75% Grass cover, Fair, HSG C

11.480 76 Woods/grass comb., Fair, HSG C

23.140 84 Weighted Average
14.326 Pervious Area
8.814 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.4 100 0.0100 0.13 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

6.8 1,300 0.0246 3.18 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

19.2 1,400 Total

Summary for Subcatchment E-ODELL: E-ODELL

Runoff = 196.64 cfs @ 12.24 hrs,  Volume= 20.481 af,  Depth= 5.85"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 100 Year  Rainfall=7.50"

Area (ac) CN Description

32.240 92 Urban commercial, 85% imp, HSG B
9.790 65 Woods/grass comb., Fair, HSG B

42.030 86 Weighted Average
14.626 Pervious Area
27.404 Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.4 100 0.0100 0.13 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

1.8 450 0.0422 4.17 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.2 650 0.0246 8.94 10.98 Circular Channel (pipe), 
Diam= 15.0"  Area= 1.2 sf  Perim= 3.9'  r= 0.31'  n= 0.012

2.1 800 0.0100 6.44 11.38 Circular Channel (pipe), 
Diam= 18.0"  Area= 1.8 sf  Perim= 4.7'  r= 0.38'  n= 0.012

0.3 190 0.0100 10.22 72.26 Circular Channel (pipe), 
Diam= 36.0"  Area= 7.1 sf  Perim= 9.4'  r= 0.75'  n= 0.012

17.8 2,190 Total

Summary for Subcatchment E-OFF-DIR: E-OFF-DIR

Runoff = 8.98 cfs @ 12.16 hrs,  Volume= 0.820 af,  Depth= 2.15"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 100 Year  Rainfall=7.50"

Area (ac) CN Description

2.920 55 Woods, Good, HSG B
1.660 48 Brush, Good, HSG B

4.580 52 Weighted Average
4.580 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.8 100 0.0670 0.29 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

4.8 700 0.1200 2.42 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

10.6 800 Total

Summary for Reach 7R: DP1 Existing

Inflow Area = 139.140 ac, 62.88% Impervious,  Inflow Depth > 5.86"    for  100 Year event
Inflow = 351.24 cfs @ 12.35 hrs,  Volume= 67.955 af
Outflow = 351.24 cfs @ 12.35 hrs,  Volume= 67.955 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 2
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Summary for Reach 8R: E-R1

Inflow Area = 26.470 ac, 39.56% Impervious,  Inflow Depth = 5.67"    for  100 Year event
Inflow = 118.10 cfs @ 12.25 hrs,  Volume= 12.517 af
Outflow = 117.28 cfs @ 12.27 hrs,  Volume= 12.517 af,  Atten= 1%,  Lag= 1.3 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 2
Max. Velocity= 13.12 fps,  Min. Travel Time= 1.7 min
Avg. Velocity = 4.55 fps,  Avg. Travel Time= 4.8 min

Peak Storage= 11,604 cf @ 12.27 hrs,  Average Depth at Peak Storage= 2.67'
Defined Flood Depth= 280.00',  Capacity at Flood Depth= -43,010.65 cfs
Bank-Full Depth= 4.00',  Capacity at Bank-Full= 149.07 cfs

48.0" Diameter Pipe,  n= 0.013
Length= 1,300.0'   Slope= 0.0108 '/'
Inlet Invert= 280.00',  Outlet Invert= 266.00'

Summary for Reach 9R: E-R2

Inflow Area = 56.090 ac, 63.56% Impervious,  Inflow Depth > 6.20"    for  100 Year event
Inflow = 83.56 cfs @ 12.70 hrs,  Volume= 28.958 af
Outflow = 83.12 cfs @ 12.73 hrs,  Volume= 28.958 af,  Atten= 1%,  Lag= 1.8 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 2
Max. Velocity= 10.40 fps,  Min. Travel Time= 2.2 min
Avg. Velocity = 3.38 fps,  Avg. Travel Time= 6.9 min

Peak Storage= 11,185 cf @ 12.73 hrs,  Average Depth at Peak Storage= 2.43'
Bank-Full Depth= 4.00',  Capacity at Bank-Full= 121.40 cfs

48.0" Diameter Pipe,  n= 0.013
Length= 1,400.0'   Slope= 0.0071 '/'
Inlet Invert= 252.00',  Outlet Invert= 242.00'
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Summary for Reach 10R: E-R3

Inflow Area = 9.920 ac, 85.00% Impervious,  Inflow Depth = 6.55"    for  100 Year event
Inflow = 50.16 cfs @ 12.22 hrs,  Volume= 5.414 af
Outflow = 49.88 cfs @ 12.24 hrs,  Volume= 5.414 af,  Atten= 1%,  Lag= 1.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 2
Max. Velocity= 16.50 fps,  Min. Travel Time= 1.1 min
Avg. Velocity = 5.81 fps,  Avg. Travel Time= 3.2 min

Peak Storage= 3,322 cf @ 12.24 hrs,  Average Depth at Peak Storage= 1.33'
Bank-Full Depth= 3.00',  Capacity at Bank-Full= 123.24 cfs

36.0" Diameter Pipe,  n= 0.012
Length= 1,100.0'   Slope= 0.0291 '/'
Inlet Invert= 274.00',  Outlet Invert= 242.00'

Summary for Pond 1P: E-P6

Inflow Area = 2.160 ac, 85.00% Impervious,  Inflow Depth = 6.55"    for  100 Year event
Inflow = 11.84 cfs @ 12.19 hrs,  Volume= 1.179 af
Outflow = 3.36 cfs @ 12.65 hrs,  Volume= 1.179 af,  Atten= 72%,  Lag= 27.7 min
Primary = 3.36 cfs @ 12.65 hrs,  Volume= 1.179 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 243.94' @ 12.63 hrs   Surf.Area= 0.121 ac   Storage= 0.514 af

Plug-Flow detention time= 199.7 min calculated for 1.179 af (100% of inflow)
Center-of-Mass det. time= 199.3 min ( 977.7 - 778.4 )

Volume Invert Avail.Storage Storage Description

#1 239.50' 0.648 af 72.0"D x 999.00'L Horizontal Cylinder

Device Routing     Invert Outlet Devices

#1 Primary 239.50' 4.0" Vert. Orifice/Grate   C= 0.600   
#2 Primary 242.37' 10.0" Vert. Orifice/Grate   C= 0.600   

Primary OutFlow  Max=3.36 cfs @ 12.65 hrs  HW=243.93'  TW=242.27'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 0.54 cfs @ 6.22 fps)
2=Orifice/Grate  (Orifice Controls 2.81 cfs @ 5.16 fps)
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Summary for Pond E-P2: E-P2

Inflow Area = 56.090 ac, 63.56% Impervious,  Inflow Depth = 6.20"    for  100 Year event
Inflow = 269.85 cfs @ 12.23 hrs,  Volume= 28.973 af
Outflow = 83.56 cfs @ 12.70 hrs,  Volume= 28.958 af,  Atten= 69%,  Lag= 28.0 min
Primary = 83.56 cfs @ 12.70 hrs,  Volume= 28.958 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 265.84' @ 12.70 hrs   Surf.Area= 43,436 sf   Storage= 458,933 cf

Plug-Flow detention time= 89.6 min calculated for 28.958 af (100% of inflow)
Center-of-Mass det. time= 89.1 min ( 879.1 - 790.0 )

Volume Invert Avail.Storage Storage Description

#1 252.00' 546,775 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

252.00 8,875 0 0
254.00 26,950 35,825 35,825
260.00 34,800 185,250 221,075
268.00 46,625 325,700 546,775

Device Routing     Invert Outlet Devices

#1 Primary 252.00' 24.0" Vert. Orifice/Grate   C= 0.600   
#2 Primary 264.50' 56.0 deg x 6.0' long Sharp-Crested Vee/Trap Weir   C= 2.54   

Primary OutFlow  Max=83.49 cfs @ 12.70 hrs  HW=265.84'  TW=254.42'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 51.12 cfs @ 16.27 fps)
2=Sharp-Crested Vee/Trap Weir  (Weir Controls 32.38 cfs @ 3.60 fps)

Summary for Pond E-P7: E-P7

Inflow Area = 133.740 ac, 65.42% Impervious,  Inflow Depth = 5.99"    for  100 Year event
Inflow = 391.89 cfs @ 12.23 hrs,  Volume= 66.774 af
Outflow = 338.39 cfs @ 12.35 hrs,  Volume= 65.988 af,  Atten= 14%,  Lag= 7.2 min
Primary = 338.39 cfs @ 12.35 hrs,  Volume= 65.988 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 242.72' @ 12.35 hrs   Surf.Area= 83,490 sf   Storage= 652,618 cf

Plug-Flow detention time= 201.3 min calculated for 65.920 af (99% of inflow)
Center-of-Mass det. time= 194.4 min ( 1,030.8 - 836.5 )

Volume Invert Avail.Storage Storage Description

#1 232.30' 971,652 cf Custom Stage Data (Prismatic) Listed below
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

232.30 45,000 0 0
234.00 51,275 81,834 81,834
236.00 57,050 108,325 190,159
237.50 60,200 87,938 278,096
238.00 63,625 30,956 309,052
239.00 66,775 65,200 374,252
240.00 70,350 68,563 442,815
241.00 75,325 72,838 515,652
242.00 80,375 77,850 593,502
243.00 84,725 82,550 676,052
244.00 88,825 86,775 762,827
246.00 120,000 208,825 971,652

Device Routing     Invert Outlet Devices

#1 Primary 232.30' 12.0"  x 200.0' long Culvert   CMP, square edge headwall,  Ke= 0.500   
Outlet Invert= 227.44'   S= 0.0243 '/'   Cc= 0.900   n= 0.024   

#2 Primary 237.30' 36.0"  x 60.0' long Culvert   
Box, headwall w/3 square edges,  Ke= 0.500   
Outlet Invert= 237.00'   S= 0.0050 '/'   Cc= 0.900   n= 0.012   

#3 Primary 241.00' 45.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=337.90 cfs @ 12.35 hrs  HW=242.71'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 4.98 cfs @ 6.34 fps)
2=Culvert  (Inlet Controls 67.33 cfs @ 9.53 fps)
3=Broad-Crested Rectangular Weir  (Weir Controls 265.59 cfs @ 3.44 fps)
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