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DETAILED GRADING
AND DRAINAGE PLAN

GRADING INSET - MARTIN LUTHER KING BOULEVARD
1" = 5'1

GRADING INSET - HADDON AVENUE
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HDPE PIPE INSTALLATION DETAIL
NOT TO SCALE1 NOT TO SCALE5

CITY OF CAMDEN COPOLYMER POLYPROPYLENE
PLASTIC STEEL REINFORCED MANHOLE STEPCITY OF CAMDEN STANDARD PRECAST MANHOLE

NOT TO SCALE4

SCHEMATIC DETAIL OF PROPOSED UNDERGROUND EXTENDED DETENTION BASIN (BMP-1) AND OUTLET CONTROL STRCUTURE (OCS-01)
1" = 7.5'6

INSERTA- TEE SEWER CONNECTION
NOT TO SCALE2 CITY OF CAMDEN STANDARD CAST IRON TRAP 

NOT TO SCALE3
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A P P E N D I X  A  

Low Impact Development 
Checklist 

A checklist for identifying nonstructural stormwater management  
strategies incorporated into proposed land development 

According to the NJDEP Stormwater Management Rules at N.J.A.C. 7:8, the groundwater recharge, 
stormwater quality, and stormwater quantity standards established by the Rules for major land 
development projects must be met by incorporating nine specific nonstructural stormwater 
management strategies into the project’s design to the maximum extent practicable. 

To accomplish this, the Rules require an applicant seeking land development approval from a 
regulatory board or agency to identify those nonstructural strategies that have been incorporated 
into the project’s design. In addition, if an applicant contends that it is not feasible to incorporate any 
of the specific strategies into the project’s design, particularly for engineering, environmental, or 
safety reasons, the Rules further require that the applicant provide a basis for that contention. 

This checklist has been prepared to assist applicants, site designers, and regulatory boards and 
agencies in ensuring that the nonstructural stormwater management requirements of the Rules are 
met. It provides an applicant with a means to identify both the nonstructural strategies incorporated 
into the development’s design and the specific low impact development BMPs (LID-BMPs) that have 
been used to do so. It can also help an applicant explain the engineering, environmental, and/or safety 
reasons that a specific nonstructural strategy could not be incorporated into the development’s 
design. 

The checklist can also assist municipalities and other land development review agencies in the 
development of specific requirements for both nonstructural strategies and LID-BMPs in zoning 
and/or land use ordinances and regulations. As such, where requirements consistent with the Rules 
have been adopted, they may supersede this checklist. 
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Finally, the checklist can be used during a pre-design meeting between an applicant and pertinent 
review personnel to discuss local nonstructural strategies and LID-BMPs requirements in order to 
optimize the development’s nonstructural stormwater management design. 

Since this checklist is intended to promote the use of nonstructural stormwater management 
strategies and provide guidance in their incorporation in land development projects, municipalities 
are permitted to revise it as necessary to meet the goals and objectives of their specific stormwater 
management program and plan within the limits of N.J.A.C. 7:8. 
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Low Impact Development Checklist 

A checklist for identifying nonstructural stormwater management  
strategies incorporated into proposed land development 

Municipality: City of Camden 

County: Camden  Date: 03/20/2024 

Review board or agency: City of Camden Planning Board 

Proposed land development name: Cooper University Hospital – Tower A 

Lot(s): 1  Block(s): 1402 Lot(s):  Block(s):  
 

Project or application number: TBD 

Applicant’s name:       

Applicant’s address:       

Telephone:        Fax:       

Email address:       

Designer’s name: Kyle MacGeorge 

Designer’s address: 1 University Square Drive, Suite 110, Princeton, NJ 08540 

Telephone: 609-282-8000  Fax: 609-282-8001 

Email address: kmacgeorge@langan.com 
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Part 1: Description of Nonstructural Approach to 
Site Design 

In narrative form, provide an overall description of the nonstructural stormwater management 
approach and strategies incorporated into the proposed site’s design. Attach additional pages as 
necessary. Details of each nonstructural strategy are provided in Part 3 below. 
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Part 2: Review of Local Stormwater Management Regulations 

Title and date of stormwater management regulations used in development design: 

City of Camden Zoning and Land Use and Stormwater Control and Management Code;  
N.J.A.C. 7:8 (July 2023) 

Do regulations include nonstructural requirements?     
Yes: X  No:       

If yes, briefly describe: Nonstructural requirements in the city ordinance are consistent with the N.J.A.C. 
code requirements, which include evaluating nonstructural strategies as part of the stormwater 
management plan to reduce the need for structural requirements.  

List LID-BMPs prohibited by local regulations: N/A 

Pre-design meeting held?   Yes: X  Date: 6/2023  No:       

Meeting held with: Langan, HKS, Hammes, CUHC 

Pre-design site walk held?   Yes: X  Date: 6/7/2023  No:       

Site walk held with: Langan 

 

Other agencies with stormwater review jurisdiction: 

Name: Camden County Soil Conservation District 

Required approval: NJPDES Approval 

Name:       

Required approval:       

Name:       

Required approval:       
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Part 3: Nonstructural Strategies and LID-BMPs in 
Design 

3.1 Vegetation and Landscaping 

Effective management of both existing and proposed site vegetation can reduce a development’s 
adverse impacts on groundwater recharges and runoff quality and quantity. This section of the 
checklist helps identify the vegetation and landscaping strategies and nonstructural LID-BMPs that 
have been incorporated into the proposed development’s design to help maintain existing recharge 
rates and/or minimize or prevent increases in runoff quantity and pollutant loading. 

A. Has an inventory of existing site vegetation been performed?   
Yes:        No: X 

If yes, was this inventory a factor in the site’s layout and design?  Yes:        No: X 

B. Does the site design utilize any of the following nonstructural LID-BMPs? 

Preservation of natural areas? Yes:        No: X (N/A)   
If yes, specify % of site:       

Native ground cover?  Yes:        No: X (N/A)   
If yes, specify % of site:       

Vegetated buffers?  Yes:        No: X   
If yes, specify % of site:       

C. Do the land development regulations require these nonstructural LID-BMPs? 

Preservation of natural areas?  Yes:        No: X   
If yes, specify % of site:       

Native ground cover?  Yes:        No: X   
If yes, specify % of site:       

Vegetated buffers?  Yes:        No: X   
If yes, specify % of site:       
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D. If vegetated filter strips or buffers are utilized, specify their functions:  N/A 

Reduce runoff volume increases through lower runoff coefficient: 
Yes:        No:       

Reduce runoff pollutant loads through runoff treatment:  
Yes:        No:       

Maintain groundwater recharge by preserving natural areas:  
Yes:        No:       
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3.2 Minimize Land Disturbance 

Minimizing land disturbance is a nonstructural LID-BMP that can be applied during both the 
development’s construction and post-construction phases. This section of the checklist helps identify 
those land disturbance strategies and nonstructural LID-BMPs that have been incorporated into the 
proposed development’s design to minimize land disturbance and the resultant change in the site’s 
hydrologic character. 

A. Have inventories of existing site soils and slopes been performed? 
 Yes: X  No:       

 If yes, were these inventories factors in the site’s layout and design? Yes: X  No:       

B. Does the development’s design utilize any of the following nonstructural LID-BMPs? 

 Restrict permanent site disturbance by land owners?  
Yes:        No: X 

 If yes, how:       

 Restrict temporary site disturbance during construction?  
Yes:        No: X 

 If yes, how:       

 Consider soils and slopes in selecting disturbance limits?  
Yes: X  No:       

 If yes, how: No steep slopes exist on-site pre-construction. All soils on-site are urban fill.  

C. Specify percentage of site to be cleared: 100%  Regraded: 100% 

D. Specify percentage of cleared areas done so for buildings: 100% 

 For driveways and parking: 0%  For roadways: 0% 
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E. What design criteria and/or site changes would be required to reduce the percentages in C and D 
above? Nothing can  be changed to reduce the percentages in C and D above because the majority of the 
site is building area, which requires regrading around it. 

F. Specify site’s hydrologic soil group (HSG) percentages: 

 HSG A:       HSG B:       HSG C: 100% HSG D:  

G. Specify percentage of each HSG that will be permanently disturbed: 

 HSG A:       HSG B:       HSG C: 100% HSG D:  

H. Locating site disturbance within areas with less permeable soils (HSG C and D) and minimizing 
disturbance within areas with greater permeable soils (HSG A and B) can help maintain 
groundwater recharge rates and reduce runoff volume increases. In light of the HSG percentages 
in F and G above, what other practical measures if any can be taken to achieve this? 

 None, entire site is urban fill with HSG D. 

I. Does the site include Karst topography? Yes:        No: X 

 If yes, discuss measures taken to limit Karst impacts:  
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3.3 Impervious Area Management 

New impervious surfaces at a development site can have the greatest adverse effect on groundwater 
recharge and stormwater quality and quantity. This section of the checklist helps identify those 
nonstructural strategies and LID-BMPs that have been incorporated into a proposed development’s 
design to comprehensively manage the extent and impacts of new impervious surfaces. 

A. Specify impervious cover at site:  Existing: 81%  Proposed: 91% 

B. Specify maximum site impervious coverage allowed by regulations: 90% 

C. Compare proposed street cartway widths with those required by regulations: N/A 

 

Type of Street 
Proposed 

Cartway Width 
(feet) 

Required 
Cartway Width 

(feet) 

Residential access – low intensity             

Residential access – medium intensity             

Residential access – high intensity with parking             

Residential access – high intensity without parking             

Neighborhood             

Minor collector – low intensity without parking             

Minor collector – with one parking lane             

Minor collector – with two parking lanes             

Minor collector – without parking             

Major collector             
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D. Compare proposed parking space dimensions with those required by regulations: N/A 

 Proposed:        Regulations:       

E. Compare proposed number of parking spaces with those required by regulations: N/A 

 Proposed:        Regulations:       

F. Specify percentage of total site impervious cover created by buildings: 80% 

 By driveways and parking: 0%  By roadways: 0%   

G. What design criteria and/or site changes would be required to reduce the percentages in F above? 

 None, the building footprint cannot be reduced because of project requirements. 

H. Specify percentage of total impervious area that will be unconnected: 

 Total site: 0%  Buildings:        Driveways and parking:       Roads:       

I. Specify percentage of total impervious area that will be porous: 

 Total site: 0%  Buildings:        Driveways and parking:      Roads:       

J. Specify percentage of total building roof area that will be vegetated:  0% 

K. Specify percentage of total parking area located beneath buildings:  0% 

L. Specify percentage of total parking located within multi-level parking deck: 0% 
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3.4 Time of Concentration Modifications 

Decreasing a site’s time of concentration (Tc) can lead directly to increased site runoff rates which, in 
turn, can create new and/or aggravate existing erosion and flooding problems downstream. This 
section of the checklist helps identify those nonstructural strategies and LID-BMPs that have been 
incorporated into the proposed development’s design to effectively minimize such Tc decreases. 

When reviewing Tc modification strategies, it is important to remember that a drainage area’s Tc 
should reflect the general conditions throughout the area. As a result, Tc modifications must generally 
be applied throughout a drainage area, not just along a specific Tc route. 

A. Specify percentage of site’s total stormwater conveyance system length that will be: 

Storm sewer: 34%  Vegetated swale: N/A – urban site  Natural channel: N/A – urban site 

Stormwater management facility: 2%  Other:       

 Note: the total length of the stormwater conveyance system should be measured from the site’s 
downstream property line to the downstream limit of sheet flow at the system’s headwaters. 

B. What design criteria and/or site changes would be required to reduce the storm sewer percentages 
and increase the vegetated swale and natural channel percentages in A above? 

 This is not possible in an urban setting like this one. 

C. In conveyance system subareas that have overland or sheet flow over impervious surfaces or turf 
grass, what practical and effective site changes can be made to: 

 Decrease overland flow slope: This is not possible in an urban setting like this one. 

 Increase overland flow roughness: This is not possible in an urban setting like this one. 
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3.5 Preventative Source Controls 

The most effective way to address water quality concerns is by pollution prevention. This section of 
the checklist helps identify those nonstructural strategies and LID-BMPs that have been incorporated 
into the proposed development’s design to reduce the exposure of pollutants to prevent their release 
into the stormwater runoff. 

A. Trash Receptacles 

 Specify the number of trash receptacles provided: 0 

 Specify the spacing between the trash receptacles: N/A 

 Compare trash receptacles proposed with those required by regulations: 

 Proposed: 0  Regulations: N/A 

B. Pet Waste Stations 

Specify the number of pet waste stations provided: 0 

Specify the spacing between the pet waste stations: N/A 

Compare pet waste stations proposed with those required by regulations: 

 Proposed: 0  Regulations: N/A 

C. Inlets, Trash Racks, and Other Devices that Prevent Discharge of Large Trash and Debris 

Specify percentage of total inlets that comply with the NJPDES storm drain inlet criteria: 100% of 
downstream inlets 

D. Maintenance 

Specify the frequency of the following maintenance activities: 

Street sweeping: Proposed: 0  Regulations: N/A 

Litter collection: Proposed: 0  Regulations: N/A 

Identify other stormwater management measures on the site that prevent discharge of large trash 
and debris: 

 Sumps and traps are provided in all downstream inlets before discharging to BMPs. 
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E. Prevention and Containment of Spills 

Identify locations where pollutants are located on the site, and the features that prevent these 
pollutants from being exposed to stormwater runoff: 

Pollutant: N/A  Location:       

Feature utilized to prevent pollutant exposure, harmful accumulation, or contain spills:  

Pollutant: N/A  Location:       

Feature utilized to prevent pollutant exposure, harmful accumulation, or contain spills:  

Pollutant: N/A  Location:       

Feature utilized to prevent pollutant exposure, harmful accumulation, or contain spills:  

Pollutant: N/A  Location:       

Feature utilized to prevent pollutant exposure, harmful accumulation, or contain spills:  

Pollutant: N/A  Location:       
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Part 4: Compliance with Nonstructural Requirements  
of NJDEP Stormwater Management Rules 

1. Based upon the checklist responses above, indicate which nonstructural strategies have been 
incorporated into the proposed development’s design in accordance with N.J.A.C. 7:8-5.3(b): 

No. Nonstructural Strategy Yes No 

1. Protect areas that provide water quality benefits or areas particularly 
susceptible to erosion and sediment loss. 

X       

2. Minimize impervious surfaces and break up or disconnect the flow of 
runoff over impervious surfaces. 

      X 

3. Maximize the protection of natural drainage features and vegetation. X  

4. Minimize the decrease in the pre-construction time of concentration.       X 

5. Minimize land disturbance including clearing and grading. X       

6. Minimize soil compaction. X       

7. Provide low maintenance landscaping that encourages retention and 
planting of native vegetation and minimizes the use of lawns, fertilizers, 
and pesticides. 

X       

8. Provide vegetated open-channel conveyance systems discharge into and 
through stable vegetated areas. 

      X 

9. Provide preventative source controls. X       

2. For those strategies that have not been incorporated into the proposed development’s design, 
provide engineering, environmental, and/or safety reasons. Attached additional pages as 
necessary. 

 The time of concentration will decrease due to decreased ground-level open space and added stormwater 

conveyance systems. However, runoff will be managed by BMPs and the peak runoff rates leaving the site are lower 

than the pre-construction conditions.  

There is limited space to fit vegetated open-channel conveyance. Therefore, storm piping is proposed to convey 

runoff. As noted above, this runoff is directed to BMPs for management of quantity and rate per NJDEP and City of 

Camden requirements. 

 





PROJECT: Cooper University Hospital - Tower A
LOCATION: Camden, New Jersey

JOB #: 220187001
DATE: 20 March 2024

SF ACRES Current Projected
Impervious Building (Roof) C 1,055 0.024 98 0.4 0.4
Impervious Site (Ground) C 6,989 0.160 98 1.8 1.7
Lawn C 37,491 0.861 74 12.0 12.0
TOTAL 45,535 1.045
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Area Listing (selected nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

37,491 74 >75% Grass cover, Good, HSG C  (1EX)

6,989 98 Paved parking, HSG D  (2EX)

1,055 98 Roofs, HSG D  (3EX)
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Time span=0.00-120.00 hrs, dt=0.05 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=37,491 sf   0.00% Impervious   Runoff Depth=1.18"Subcatchment 1EX: EX.PER
   Tc=12.0 min   CN=74   Runoff=1.03 cfs  3,681 cf

Runoff Area=6,989 sf   100.00% Impervious   Runoff Depth=3.18"Subcatchment 2EX: EX.IMP.SITE
   Tc=1.8 min   CN=98   Runoff=0.65 cfs  1,850 cf

Runoff Area=1,055 sf   100.00% Impervious   Runoff Depth=3.18"Subcatchment 3EX: EX.IMP.BLDG
   Tc=0.4 min   CN=98   Runoff=0.10 cfs  279 cf

   Inflow=1.33 cfs  5,811 cfReach EX1.CURR: POI-1 for EXDA-1 (current)
   Outflow=1.33 cfs  5,811 cf
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Summary for Subcatchment 1EX: EX.PER

Runoff = 1.03 cfs @ 12.21 hrs,  Volume= 3,681 cf,  Depth= 1.18"
     Routed to Reach EX1.CURR : POI-1 for EXDA-1 (current)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-yr, Current Rainfall=3.41"

Area (sf) CN Description
37,491 74 >75% Grass cover, Good, HSG C
37,491 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.0 Direct Entry, 

Subcatchment 1EX: EX.PER

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
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1

0
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Current Rainfall=3.41"
Runoff Area=37,491 sf

Runoff Volume=3,681 cf
Runoff Depth=1.18"

Tc=12.0 min
CN=74

1.03 cfs
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Hydrograph for Subcatchment 1EX: EX.PER

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
2.50 0.10 0.00 0.00
5.00 0.22 0.00 0.00
7.50 0.37 0.00 0.00

10.00 0.62 0.00 0.00
12.50 2.40 0.55 0.40
15.00 2.91 0.85 0.06
17.50 3.11 0.98 0.04
20.00 3.24 1.07 0.03
22.50 3.35 1.14 0.02
25.00 3.41 1.18 0.00
27.50 3.41 1.18 0.00
30.00 3.41 1.18 0.00
32.50 3.41 1.18 0.00
35.00 3.41 1.18 0.00
37.50 3.41 1.18 0.00
40.00 3.41 1.18 0.00
42.50 3.41 1.18 0.00
45.00 3.41 1.18 0.00
47.50 3.41 1.18 0.00
50.00 3.41 1.18 0.00
52.50 3.41 1.18 0.00
55.00 3.41 1.18 0.00
57.50 3.41 1.18 0.00
60.00 3.41 1.18 0.00
62.50 3.41 1.18 0.00
65.00 3.41 1.18 0.00
67.50 3.41 1.18 0.00
70.00 3.41 1.18 0.00
72.50 3.41 1.18 0.00
75.00 3.41 1.18 0.00
77.50 3.41 1.18 0.00
80.00 3.41 1.18 0.00
82.50 3.41 1.18 0.00
85.00 3.41 1.18 0.00
87.50 3.41 1.18 0.00
90.00 3.41 1.18 0.00
92.50 3.41 1.18 0.00
95.00 3.41 1.18 0.00
97.50 3.41 1.18 0.00

100.00 3.41 1.18 0.00
102.50 3.41 1.18 0.00
105.00 3.41 1.18 0.00
107.50 3.41 1.18 0.00
110.00 3.41 1.18 0.00
112.50 3.41 1.18 0.00
115.00 3.41 1.18 0.00
117.50 3.41 1.18 0.00
120.00 3.41 1.18 0.00
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Summary for Subcatchment 2EX: EX.IMP.SITE

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.65 cfs @ 12.08 hrs,  Volume= 1,850 cf,  Depth= 3.18"
     Routed to Reach EX1.CURR : POI-1 for EXDA-1 (current)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-yr, Current Rainfall=3.41"

Area (sf) CN Description
6,989 98 Paved parking, HSG D
6,989 100.00% Impervious Area

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

1.8 Direct Entry, 

Subcatchment 2EX: EX.IMP.SITE

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  

(c
fs

)

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

NOAA 24-hr C
2-yr

Current Rainfall=3.41"
Runoff Area=6,989 sf

Runoff Volume=1,850 cf
Runoff Depth=3.18"

Tc=1.8 min
CN=98

0.65 cfs
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Hydrograph for Subcatchment 2EX: EX.IMP.SITE

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
2.50 0.10 0.01 0.00
5.00 0.22 0.08 0.01
7.50 0.37 0.20 0.01

10.00 0.62 0.43 0.02
12.50 2.40 2.17 0.11
15.00 2.91 2.68 0.02
17.50 3.11 2.88 0.01
20.00 3.24 3.01 0.01
22.50 3.35 3.12 0.01
25.00 3.41 3.18 0.00
27.50 3.41 3.18 0.00
30.00 3.41 3.18 0.00
32.50 3.41 3.18 0.00
35.00 3.41 3.18 0.00
37.50 3.41 3.18 0.00
40.00 3.41 3.18 0.00
42.50 3.41 3.18 0.00
45.00 3.41 3.18 0.00
47.50 3.41 3.18 0.00
50.00 3.41 3.18 0.00
52.50 3.41 3.18 0.00
55.00 3.41 3.18 0.00
57.50 3.41 3.18 0.00
60.00 3.41 3.18 0.00
62.50 3.41 3.18 0.00
65.00 3.41 3.18 0.00
67.50 3.41 3.18 0.00
70.00 3.41 3.18 0.00
72.50 3.41 3.18 0.00
75.00 3.41 3.18 0.00
77.50 3.41 3.18 0.00
80.00 3.41 3.18 0.00
82.50 3.41 3.18 0.00
85.00 3.41 3.18 0.00
87.50 3.41 3.18 0.00
90.00 3.41 3.18 0.00
92.50 3.41 3.18 0.00
95.00 3.41 3.18 0.00
97.50 3.41 3.18 0.00

100.00 3.41 3.18 0.00
102.50 3.41 3.18 0.00
105.00 3.41 3.18 0.00
107.50 3.41 3.18 0.00
110.00 3.41 3.18 0.00
112.50 3.41 3.18 0.00
115.00 3.41 3.18 0.00
117.50 3.41 3.18 0.00
120.00 3.41 3.18 0.00
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Summary for Subcatchment 3EX: EX.IMP.BLDG

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.10 cfs @ 12.05 hrs,  Volume= 279 cf,  Depth= 3.18"
     Routed to Reach EX1.CURR : POI-1 for EXDA-1 (current)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-yr, Current Rainfall=3.41"

Area (sf) CN Description
1,055 98 Roofs, HSG D
1,055 100.00% Impervious Area

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

0.4 Direct Entry, 

Subcatchment 3EX: EX.IMP.BLDG

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  

(c
fs

)

0.105

0.1

0.095

0.09

0.085

0.08
0.075

0.07

0.065

0.06

0.055

0.05
0.045

0.04

0.035

0.03

0.025

0.02
0.015

0.01

0.005

0

NOAA 24-hr C
2-yr

Current Rainfall=3.41"
Runoff Area=1,055 sf

Runoff Volume=279 cf
Runoff Depth=3.18"

Tc=0.4 min
CN=98

0.10 cfs
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Hydrograph for Subcatchment 3EX: EX.IMP.BLDG

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
2.50 0.10 0.01 0.00
5.00 0.22 0.08 0.00
7.50 0.37 0.20 0.00

10.00 0.62 0.43 0.00
12.50 2.40 2.17 0.01
15.00 2.91 2.68 0.00
17.50 3.11 2.88 0.00
20.00 3.24 3.01 0.00
22.50 3.35 3.12 0.00
25.00 3.41 3.18 0.00
27.50 3.41 3.18 0.00
30.00 3.41 3.18 0.00
32.50 3.41 3.18 0.00
35.00 3.41 3.18 0.00
37.50 3.41 3.18 0.00
40.00 3.41 3.18 0.00
42.50 3.41 3.18 0.00
45.00 3.41 3.18 0.00
47.50 3.41 3.18 0.00
50.00 3.41 3.18 0.00
52.50 3.41 3.18 0.00
55.00 3.41 3.18 0.00
57.50 3.41 3.18 0.00
60.00 3.41 3.18 0.00
62.50 3.41 3.18 0.00
65.00 3.41 3.18 0.00
67.50 3.41 3.18 0.00
70.00 3.41 3.18 0.00
72.50 3.41 3.18 0.00
75.00 3.41 3.18 0.00
77.50 3.41 3.18 0.00
80.00 3.41 3.18 0.00
82.50 3.41 3.18 0.00
85.00 3.41 3.18 0.00
87.50 3.41 3.18 0.00
90.00 3.41 3.18 0.00
92.50 3.41 3.18 0.00
95.00 3.41 3.18 0.00
97.50 3.41 3.18 0.00

100.00 3.41 3.18 0.00
102.50 3.41 3.18 0.00
105.00 3.41 3.18 0.00
107.50 3.41 3.18 0.00
110.00 3.41 3.18 0.00
112.50 3.41 3.18 0.00
115.00 3.41 3.18 0.00
117.50 3.41 3.18 0.00
120.00 3.41 3.18 0.00



NOAA 24-hr C  2-yr, Current Rainfall=3.41"2024-03-18 - Stormwater Analysis Concept - Coo
  Printed  3/18/2024Prepared by Langan Engineering

Page 10HydroCAD® 10.20-4a  s/n 08223  © 2023 HydroCAD Software Solutions LLC

Summary for Reach EX1.CURR: POI-1 for EXDA-1 (current)

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 45,535 sf, 17.67% Impervious,  Inflow Depth = 1.53"    for  2-yr, Current event
Inflow = 1.33 cfs @ 12.10 hrs,  Volume= 5,811 cf
Outflow = 1.33 cfs @ 12.10 hrs,  Volume= 5,811 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs

Reach EX1.CURR: POI-1 for EXDA-1 (current)

Inflow
Outflow

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  

(c
fs

)

1

0

Inflow Area=45,535 sf
1.33 cfs

1.33 cfs
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Hydrograph for Reach EX1.CURR: POI-1 for EXDA-1 (current)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
2.50 0.00 0.00
5.00 0.01 0.01
7.50 0.01 0.01

10.00 0.03 0.03
12.50 0.53 0.53
15.00 0.08 0.08
17.50 0.05 0.05
20.00 0.04 0.04
22.50 0.03 0.03
25.00 0.00 0.00
27.50 0.00 0.00
30.00 0.00 0.00
32.50 0.00 0.00
35.00 0.00 0.00
37.50 0.00 0.00
40.00 0.00 0.00
42.50 0.00 0.00
45.00 0.00 0.00
47.50 0.00 0.00
50.00 0.00 0.00
52.50 0.00 0.00
55.00 0.00 0.00
57.50 0.00 0.00
60.00 0.00 0.00
62.50 0.00 0.00
65.00 0.00 0.00
67.50 0.00 0.00
70.00 0.00 0.00
72.50 0.00 0.00
75.00 0.00 0.00
77.50 0.00 0.00
80.00 0.00 0.00
82.50 0.00 0.00
85.00 0.00 0.00
87.50 0.00 0.00
90.00 0.00 0.00
92.50 0.00 0.00
95.00 0.00 0.00
97.50 0.00 0.00

100.00 0.00 0.00
102.50 0.00 0.00
105.00 0.00 0.00
107.50 0.00 0.00
110.00 0.00 0.00
112.50 0.00 0.00
115.00 0.00 0.00
117.50 0.00 0.00
120.00 0.00 0.00
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Time span=0.00-120.00 hrs, dt=0.05 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=37,491 sf   0.00% Impervious   Runoff Depth=2.57"Subcatchment 1EX: EX.PER
   Tc=12.0 min   CN=74   Runoff=2.32 cfs  8,040 cf

Runoff Area=6,989 sf   100.00% Impervious   Runoff Depth=5.02"Subcatchment 2EX: EX.IMP.SITE
   Tc=1.8 min   CN=98   Runoff=1.01 cfs  2,925 cf

Runoff Area=1,055 sf   100.00% Impervious   Runoff Depth=5.02"Subcatchment 3EX: EX.IMP.BLDG
   Tc=0.4 min   CN=98   Runoff=0.15 cfs  442 cf

   Inflow=2.71 cfs  11,407 cfReach EX1.CURR: POI-1 for EXDA-1 (current)
   Outflow=2.71 cfs  11,407 cf
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Summary for Subcatchment 1EX: EX.PER

Runoff = 2.32 cfs @ 12.20 hrs,  Volume= 8,040 cf,  Depth= 2.57"
     Routed to Reach EX1.CURR : POI-1 for EXDA-1 (current)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-yr, Current Rainfall=5.26"

Area (sf) CN Description
37,491 74 >75% Grass cover, Good, HSG C
37,491 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.0 Direct Entry, 

Subcatchment 1EX: EX.PER

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  

(c
fs

)

2

1

0

NOAA 24-hr C
10-yr

Current Rainfall=5.26"
Runoff Area=37,491 sf

Runoff Volume=8,040 cf
Runoff Depth=2.57"

Tc=12.0 min
CN=74

2.32 cfs
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Hydrograph for Subcatchment 1EX: EX.PER

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
2.50 0.15 0.00 0.00
5.00 0.33 0.00 0.00
7.50 0.57 0.00 0.00

10.00 0.96 0.02 0.02
12.50 3.71 1.38 0.83
15.00 4.49 1.97 0.11
17.50 4.80 2.20 0.07
20.00 5.00 2.37 0.05
22.50 5.17 2.50 0.04
25.00 5.26 2.57 0.00
27.50 5.26 2.57 0.00
30.00 5.26 2.57 0.00
32.50 5.26 2.57 0.00
35.00 5.26 2.57 0.00
37.50 5.26 2.57 0.00
40.00 5.26 2.57 0.00
42.50 5.26 2.57 0.00
45.00 5.26 2.57 0.00
47.50 5.26 2.57 0.00
50.00 5.26 2.57 0.00
52.50 5.26 2.57 0.00
55.00 5.26 2.57 0.00
57.50 5.26 2.57 0.00
60.00 5.26 2.57 0.00
62.50 5.26 2.57 0.00
65.00 5.26 2.57 0.00
67.50 5.26 2.57 0.00
70.00 5.26 2.57 0.00
72.50 5.26 2.57 0.00
75.00 5.26 2.57 0.00
77.50 5.26 2.57 0.00
80.00 5.26 2.57 0.00
82.50 5.26 2.57 0.00
85.00 5.26 2.57 0.00
87.50 5.26 2.57 0.00
90.00 5.26 2.57 0.00
92.50 5.26 2.57 0.00
95.00 5.26 2.57 0.00
97.50 5.26 2.57 0.00

100.00 5.26 2.57 0.00
102.50 5.26 2.57 0.00
105.00 5.26 2.57 0.00
107.50 5.26 2.57 0.00
110.00 5.26 2.57 0.00
112.50 5.26 2.57 0.00
115.00 5.26 2.57 0.00
117.50 5.26 2.57 0.00
120.00 5.26 2.57 0.00



NOAA 24-hr C  10-yr, Current Rainfall=5.26"2024-03-18 - Stormwater Analysis Concept - Co
  Printed  3/18/2024Prepared by Langan Engineering

Page 15HydroCAD® 10.20-4a  s/n 08223  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment 2EX: EX.IMP.SITE

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.01 cfs @ 12.08 hrs,  Volume= 2,925 cf,  Depth= 5.02"
     Routed to Reach EX1.CURR : POI-1 for EXDA-1 (current)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-yr, Current Rainfall=5.26"

Area (sf) CN Description
6,989 98 Paved parking, HSG D
6,989 100.00% Impervious Area

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

1.8 Direct Entry, 

Subcatchment 2EX: EX.IMP.SITE

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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1

0

NOAA 24-hr C
10-yr

Current Rainfall=5.26"
Runoff Area=6,989 sf

Runoff Volume=2,925 cf
Runoff Depth=5.02"

Tc=1.8 min
CN=98

1.01 cfs
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Hydrograph for Subcatchment 2EX: EX.IMP.SITE

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
2.50 0.15 0.04 0.01
5.00 0.33 0.17 0.01
7.50 0.57 0.38 0.02

10.00 0.96 0.75 0.04
12.50 3.71 3.47 0.17
15.00 4.49 4.26 0.02
17.50 4.80 4.56 0.02
20.00 5.00 4.77 0.01
22.50 5.17 4.94 0.01
25.00 5.26 5.02 0.00
27.50 5.26 5.02 0.00
30.00 5.26 5.02 0.00
32.50 5.26 5.02 0.00
35.00 5.26 5.02 0.00
37.50 5.26 5.02 0.00
40.00 5.26 5.02 0.00
42.50 5.26 5.02 0.00
45.00 5.26 5.02 0.00
47.50 5.26 5.02 0.00
50.00 5.26 5.02 0.00
52.50 5.26 5.02 0.00
55.00 5.26 5.02 0.00
57.50 5.26 5.02 0.00
60.00 5.26 5.02 0.00
62.50 5.26 5.02 0.00
65.00 5.26 5.02 0.00
67.50 5.26 5.02 0.00
70.00 5.26 5.02 0.00
72.50 5.26 5.02 0.00
75.00 5.26 5.02 0.00
77.50 5.26 5.02 0.00
80.00 5.26 5.02 0.00
82.50 5.26 5.02 0.00
85.00 5.26 5.02 0.00
87.50 5.26 5.02 0.00
90.00 5.26 5.02 0.00
92.50 5.26 5.02 0.00
95.00 5.26 5.02 0.00
97.50 5.26 5.02 0.00

100.00 5.26 5.02 0.00
102.50 5.26 5.02 0.00
105.00 5.26 5.02 0.00
107.50 5.26 5.02 0.00
110.00 5.26 5.02 0.00
112.50 5.26 5.02 0.00
115.00 5.26 5.02 0.00
117.50 5.26 5.02 0.00
120.00 5.26 5.02 0.00
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Summary for Subcatchment 3EX: EX.IMP.BLDG

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.15 cfs @ 12.05 hrs,  Volume= 442 cf,  Depth= 5.02"
     Routed to Reach EX1.CURR : POI-1 for EXDA-1 (current)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-yr, Current Rainfall=5.26"

Area (sf) CN Description
1,055 98 Roofs, HSG D
1,055 100.00% Impervious Area

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

0.4 Direct Entry, 

Subcatchment 3EX: EX.IMP.BLDG

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  

(c
fs

)

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

NOAA 24-hr C
10-yr

Current Rainfall=5.26"
Runoff Area=1,055 sf

Runoff Volume=442 cf
Runoff Depth=5.02"

Tc=0.4 min
CN=98

0.15 cfs



NOAA 24-hr C  10-yr, Current Rainfall=5.26"2024-03-18 - Stormwater Analysis Concept - Co
  Printed  3/18/2024Prepared by Langan Engineering

Page 18HydroCAD® 10.20-4a  s/n 08223  © 2023 HydroCAD Software Solutions LLC

Hydrograph for Subcatchment 3EX: EX.IMP.BLDG

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
2.50 0.15 0.04 0.00
5.00 0.33 0.17 0.00
7.50 0.57 0.38 0.00

10.00 0.96 0.75 0.01
12.50 3.71 3.47 0.02
15.00 4.49 4.26 0.00
17.50 4.80 4.56 0.00
20.00 5.00 4.77 0.00
22.50 5.17 4.94 0.00
25.00 5.26 5.02 0.00
27.50 5.26 5.02 0.00
30.00 5.26 5.02 0.00
32.50 5.26 5.02 0.00
35.00 5.26 5.02 0.00
37.50 5.26 5.02 0.00
40.00 5.26 5.02 0.00
42.50 5.26 5.02 0.00
45.00 5.26 5.02 0.00
47.50 5.26 5.02 0.00
50.00 5.26 5.02 0.00
52.50 5.26 5.02 0.00
55.00 5.26 5.02 0.00
57.50 5.26 5.02 0.00
60.00 5.26 5.02 0.00
62.50 5.26 5.02 0.00
65.00 5.26 5.02 0.00
67.50 5.26 5.02 0.00
70.00 5.26 5.02 0.00
72.50 5.26 5.02 0.00
75.00 5.26 5.02 0.00
77.50 5.26 5.02 0.00
80.00 5.26 5.02 0.00
82.50 5.26 5.02 0.00
85.00 5.26 5.02 0.00
87.50 5.26 5.02 0.00
90.00 5.26 5.02 0.00
92.50 5.26 5.02 0.00
95.00 5.26 5.02 0.00
97.50 5.26 5.02 0.00

100.00 5.26 5.02 0.00
102.50 5.26 5.02 0.00
105.00 5.26 5.02 0.00
107.50 5.26 5.02 0.00
110.00 5.26 5.02 0.00
112.50 5.26 5.02 0.00
115.00 5.26 5.02 0.00
117.50 5.26 5.02 0.00
120.00 5.26 5.02 0.00
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Summary for Reach EX1.CURR: POI-1 for EXDA-1 (current)

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 45,535 sf, 17.67% Impervious,  Inflow Depth = 3.01"    for  10-yr, Current event
Inflow = 2.71 cfs @ 12.19 hrs,  Volume= 11,407 cf
Outflow = 2.71 cfs @ 12.19 hrs,  Volume= 11,407 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs

Reach EX1.CURR: POI-1 for EXDA-1 (current)

Inflow
Outflow

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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Inflow Area=45,535 sf
2.71 cfs

2.71 cfs
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Hydrograph for Reach EX1.CURR: POI-1 for EXDA-1 (current)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
2.50 0.01 0.01
5.00 0.01 0.01
7.50 0.02 0.02

10.00 0.06 0.06
12.50 1.02 1.02
15.00 0.14 0.14
17.50 0.09 0.09
20.00 0.07 0.07
22.50 0.06 0.06
25.00 0.00 0.00
27.50 0.00 0.00
30.00 0.00 0.00
32.50 0.00 0.00
35.00 0.00 0.00
37.50 0.00 0.00
40.00 0.00 0.00
42.50 0.00 0.00
45.00 0.00 0.00
47.50 0.00 0.00
50.00 0.00 0.00
52.50 0.00 0.00
55.00 0.00 0.00
57.50 0.00 0.00
60.00 0.00 0.00
62.50 0.00 0.00
65.00 0.00 0.00
67.50 0.00 0.00
70.00 0.00 0.00
72.50 0.00 0.00
75.00 0.00 0.00
77.50 0.00 0.00
80.00 0.00 0.00
82.50 0.00 0.00
85.00 0.00 0.00
87.50 0.00 0.00
90.00 0.00 0.00
92.50 0.00 0.00
95.00 0.00 0.00
97.50 0.00 0.00

100.00 0.00 0.00
102.50 0.00 0.00
105.00 0.00 0.00
107.50 0.00 0.00
110.00 0.00 0.00
112.50 0.00 0.00
115.00 0.00 0.00
117.50 0.00 0.00
120.00 0.00 0.00
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Time span=0.00-120.00 hrs, dt=0.05 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=37,491 sf   0.00% Impervious   Runoff Depth=3.42"Subcatchment 1EX: EX.PER
   Tc=12.0 min   CN=74   Runoff=3.08 cfs  10,690 cf

Runoff Area=6,989 sf   100.00% Impervious   Runoff Depth=6.04"Subcatchment 2EX: EX.IMP.SITE
   Tc=1.8 min   CN=98   Runoff=1.20 cfs  3,519 cf

Runoff Area=1,055 sf   100.00% Impervious   Runoff Depth=6.04"Subcatchment 3EX: EX.IMP.BLDG
   Tc=0.4 min   CN=98   Runoff=0.18 cfs  531 cf

   Inflow=3.55 cfs  14,740 cfReach EX1.CURR: POI-1 for EXDA-1 (current)
   Outflow=3.55 cfs  14,740 cf
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Summary for Subcatchment 1EX: EX.PER

Runoff = 3.08 cfs @ 12.20 hrs,  Volume= 10,690 cf,  Depth= 3.42"
     Routed to Reach EX1.CURR : POI-1 for EXDA-1 (current)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  25-yr Rainfall=6.28"

Area (sf) CN Description
37,491 74 >75% Grass cover, Good, HSG C
37,491 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.0 Direct Entry, 

Subcatchment 1EX: EX.PER

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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NOAA 24-hr C
25-yr Rainfall=6.28"

Runoff Area=37,491 sf
Runoff Volume=10,690 cf

Runoff Depth=3.42"
Tc=12.0 min

CN=74

3.08 cfs
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Hydrograph for Subcatchment 1EX: EX.PER

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
2.50 0.18 0.00 0.00
5.00 0.40 0.00 0.00
7.50 0.68 0.00 0.00

10.00 1.15 0.05 0.04
12.50 4.42 1.91 1.08
15.00 5.36 2.66 0.14
17.50 5.73 2.96 0.09
20.00 5.97 3.16 0.07
22.50 6.18 3.33 0.05
25.00 6.28 3.42 0.00
27.50 6.28 3.42 0.00
30.00 6.28 3.42 0.00
32.50 6.28 3.42 0.00
35.00 6.28 3.42 0.00
37.50 6.28 3.42 0.00
40.00 6.28 3.42 0.00
42.50 6.28 3.42 0.00
45.00 6.28 3.42 0.00
47.50 6.28 3.42 0.00
50.00 6.28 3.42 0.00
52.50 6.28 3.42 0.00
55.00 6.28 3.42 0.00
57.50 6.28 3.42 0.00
60.00 6.28 3.42 0.00
62.50 6.28 3.42 0.00
65.00 6.28 3.42 0.00
67.50 6.28 3.42 0.00
70.00 6.28 3.42 0.00
72.50 6.28 3.42 0.00
75.00 6.28 3.42 0.00
77.50 6.28 3.42 0.00
80.00 6.28 3.42 0.00
82.50 6.28 3.42 0.00
85.00 6.28 3.42 0.00
87.50 6.28 3.42 0.00
90.00 6.28 3.42 0.00
92.50 6.28 3.42 0.00
95.00 6.28 3.42 0.00
97.50 6.28 3.42 0.00

100.00 6.28 3.42 0.00
102.50 6.28 3.42 0.00
105.00 6.28 3.42 0.00
107.50 6.28 3.42 0.00
110.00 6.28 3.42 0.00
112.50 6.28 3.42 0.00
115.00 6.28 3.42 0.00
117.50 6.28 3.42 0.00
120.00 6.28 3.42 0.00
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Summary for Subcatchment 2EX: EX.IMP.SITE

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.20 cfs @ 12.08 hrs,  Volume= 3,519 cf,  Depth= 6.04"
     Routed to Reach EX1.CURR : POI-1 for EXDA-1 (current)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  25-yr Rainfall=6.28"

Area (sf) CN Description
6,989 98 Paved parking, HSG D
6,989 100.00% Impervious Area

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

1.8 Direct Entry, 

Subcatchment 2EX: EX.IMP.SITE

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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NOAA 24-hr C
25-yr Rainfall=6.28"

Runoff Area=6,989 sf
Runoff Volume=3,519 cf

Runoff Depth=6.04"
Tc=1.8 min

CN=98

1.20 cfs
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Hydrograph for Subcatchment 2EX: EX.IMP.SITE

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
2.50 0.18 0.06 0.01
5.00 0.40 0.23 0.01
7.50 0.68 0.48 0.02

10.00 1.15 0.93 0.04
12.50 4.42 4.19 0.20
15.00 5.36 5.13 0.03
17.50 5.73 5.49 0.02
20.00 5.97 5.73 0.01
22.50 6.18 5.94 0.01
25.00 6.28 6.04 0.00
27.50 6.28 6.04 0.00
30.00 6.28 6.04 0.00
32.50 6.28 6.04 0.00
35.00 6.28 6.04 0.00
37.50 6.28 6.04 0.00
40.00 6.28 6.04 0.00
42.50 6.28 6.04 0.00
45.00 6.28 6.04 0.00
47.50 6.28 6.04 0.00
50.00 6.28 6.04 0.00
52.50 6.28 6.04 0.00
55.00 6.28 6.04 0.00
57.50 6.28 6.04 0.00
60.00 6.28 6.04 0.00
62.50 6.28 6.04 0.00
65.00 6.28 6.04 0.00
67.50 6.28 6.04 0.00
70.00 6.28 6.04 0.00
72.50 6.28 6.04 0.00
75.00 6.28 6.04 0.00
77.50 6.28 6.04 0.00
80.00 6.28 6.04 0.00
82.50 6.28 6.04 0.00
85.00 6.28 6.04 0.00
87.50 6.28 6.04 0.00
90.00 6.28 6.04 0.00
92.50 6.28 6.04 0.00
95.00 6.28 6.04 0.00
97.50 6.28 6.04 0.00

100.00 6.28 6.04 0.00
102.50 6.28 6.04 0.00
105.00 6.28 6.04 0.00
107.50 6.28 6.04 0.00
110.00 6.28 6.04 0.00
112.50 6.28 6.04 0.00
115.00 6.28 6.04 0.00
117.50 6.28 6.04 0.00
120.00 6.28 6.04 0.00
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Summary for Subcatchment 3EX: EX.IMP.BLDG

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.18 cfs @ 12.05 hrs,  Volume= 531 cf,  Depth= 6.04"
     Routed to Reach EX1.CURR : POI-1 for EXDA-1 (current)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  25-yr Rainfall=6.28"

Area (sf) CN Description
1,055 98 Roofs, HSG D
1,055 100.00% Impervious Area

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

0.4 Direct Entry, 

Subcatchment 3EX: EX.IMP.BLDG

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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NOAA 24-hr C
25-yr Rainfall=6.28"

Runoff Area=1,055 sf
Runoff Volume=531 cf

Runoff Depth=6.04"
Tc=0.4 min

CN=98

0.18 cfs
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Hydrograph for Subcatchment 3EX: EX.IMP.BLDG

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
2.50 0.18 0.06 0.00
5.00 0.40 0.23 0.00
7.50 0.68 0.48 0.00

10.00 1.15 0.93 0.01
12.50 4.42 4.19 0.03
15.00 5.36 5.13 0.00
17.50 5.73 5.49 0.00
20.00 5.97 5.73 0.00
22.50 6.18 5.94 0.00
25.00 6.28 6.04 0.00
27.50 6.28 6.04 0.00
30.00 6.28 6.04 0.00
32.50 6.28 6.04 0.00
35.00 6.28 6.04 0.00
37.50 6.28 6.04 0.00
40.00 6.28 6.04 0.00
42.50 6.28 6.04 0.00
45.00 6.28 6.04 0.00
47.50 6.28 6.04 0.00
50.00 6.28 6.04 0.00
52.50 6.28 6.04 0.00
55.00 6.28 6.04 0.00
57.50 6.28 6.04 0.00
60.00 6.28 6.04 0.00
62.50 6.28 6.04 0.00
65.00 6.28 6.04 0.00
67.50 6.28 6.04 0.00
70.00 6.28 6.04 0.00
72.50 6.28 6.04 0.00
75.00 6.28 6.04 0.00
77.50 6.28 6.04 0.00
80.00 6.28 6.04 0.00
82.50 6.28 6.04 0.00
85.00 6.28 6.04 0.00
87.50 6.28 6.04 0.00
90.00 6.28 6.04 0.00
92.50 6.28 6.04 0.00
95.00 6.28 6.04 0.00
97.50 6.28 6.04 0.00

100.00 6.28 6.04 0.00
102.50 6.28 6.04 0.00
105.00 6.28 6.04 0.00
107.50 6.28 6.04 0.00
110.00 6.28 6.04 0.00
112.50 6.28 6.04 0.00
115.00 6.28 6.04 0.00
117.50 6.28 6.04 0.00
120.00 6.28 6.04 0.00
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Summary for Reach EX1.CURR: POI-1 for EXDA-1 (current)

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 45,535 sf, 17.67% Impervious,  Inflow Depth = 3.88"    for  25-yr event
Inflow = 3.55 cfs @ 12.19 hrs,  Volume= 14,740 cf
Outflow = 3.55 cfs @ 12.19 hrs,  Volume= 14,740 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs

Reach EX1.CURR: POI-1 for EXDA-1 (current)

Inflow
Outflow

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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Inflow Area=45,535 sf
3.55 cfs

3.55 cfs
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Hydrograph for Reach EX1.CURR: POI-1 for EXDA-1 (current)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
2.50 0.01 0.01
5.00 0.02 0.02
7.50 0.02 0.02

10.00 0.09 0.09
12.50 1.31 1.31
15.00 0.17 0.17
17.50 0.11 0.11
20.00 0.08 0.08
22.50 0.07 0.07
25.00 0.00 0.00
27.50 0.00 0.00
30.00 0.00 0.00
32.50 0.00 0.00
35.00 0.00 0.00
37.50 0.00 0.00
40.00 0.00 0.00
42.50 0.00 0.00
45.00 0.00 0.00
47.50 0.00 0.00
50.00 0.00 0.00
52.50 0.00 0.00
55.00 0.00 0.00
57.50 0.00 0.00
60.00 0.00 0.00
62.50 0.00 0.00
65.00 0.00 0.00
67.50 0.00 0.00
70.00 0.00 0.00
72.50 0.00 0.00
75.00 0.00 0.00
77.50 0.00 0.00
80.00 0.00 0.00
82.50 0.00 0.00
85.00 0.00 0.00
87.50 0.00 0.00
90.00 0.00 0.00
92.50 0.00 0.00
95.00 0.00 0.00
97.50 0.00 0.00

100.00 0.00 0.00
102.50 0.00 0.00
105.00 0.00 0.00
107.50 0.00 0.00
110.00 0.00 0.00
112.50 0.00 0.00
115.00 0.00 0.00
117.50 0.00 0.00
120.00 0.00 0.00
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Time span=0.00-120.00 hrs, dt=0.05 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=37,491 sf   0.00% Impervious   Runoff Depth=5.78"Subcatchment 1EX: EX.PER
   Tc=12.0 min   CN=74   Runoff=5.15 cfs  18,069 cf

Runoff Area=6,989 sf   100.00% Impervious   Runoff Depth=8.71"Subcatchment 2EX: EX.IMP.SITE
   Tc=1.8 min   CN=98   Runoff=1.72 cfs  5,073 cf

Runoff Area=1,055 sf   100.00% Impervious   Runoff Depth=8.71"Subcatchment 3EX: EX.IMP.BLDG
   Tc=0.4 min   CN=98   Runoff=0.25 cfs  766 cf

   Inflow=5.83 cfs  23,907 cfReach EX1.CURR: POI-1 for EXDA-1 (current)
   Outflow=5.83 cfs  23,907 cf
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Summary for Subcatchment 1EX: EX.PER

Runoff = 5.15 cfs @ 12.20 hrs,  Volume= 18,069 cf,  Depth= 5.78"
     Routed to Reach EX1.CURR : POI-1 for EXDA-1 (current)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-yr, Current Rainfall=8.95"

Area (sf) CN Description
37,491 74 >75% Grass cover, Good, HSG C
37,491 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.0 Direct Entry, 

Subcatchment 1EX: EX.PER

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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NOAA 24-hr C
100-yr

Current Rainfall=8.95"
Runoff Area=37,491 sf

Runoff Volume=18,069 cf
Runoff Depth=5.78"

Tc=12.0 min
CN=74

5.15 cfs
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Hydrograph for Subcatchment 1EX: EX.PER

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
2.50 0.26 0.00 0.00
5.00 0.57 0.00 0.00
7.50 0.97 0.02 0.02

10.00 1.63 0.19 0.11
12.50 6.31 3.44 1.74
15.00 7.64 4.61 0.22
17.50 8.16 5.07 0.13
20.00 8.51 5.39 0.10
22.50 8.80 5.65 0.08
25.00 8.95 5.78 0.00
27.50 8.95 5.78 0.00
30.00 8.95 5.78 0.00
32.50 8.95 5.78 0.00
35.00 8.95 5.78 0.00
37.50 8.95 5.78 0.00
40.00 8.95 5.78 0.00
42.50 8.95 5.78 0.00
45.00 8.95 5.78 0.00
47.50 8.95 5.78 0.00
50.00 8.95 5.78 0.00
52.50 8.95 5.78 0.00
55.00 8.95 5.78 0.00
57.50 8.95 5.78 0.00
60.00 8.95 5.78 0.00
62.50 8.95 5.78 0.00
65.00 8.95 5.78 0.00
67.50 8.95 5.78 0.00
70.00 8.95 5.78 0.00
72.50 8.95 5.78 0.00
75.00 8.95 5.78 0.00
77.50 8.95 5.78 0.00
80.00 8.95 5.78 0.00
82.50 8.95 5.78 0.00
85.00 8.95 5.78 0.00
87.50 8.95 5.78 0.00
90.00 8.95 5.78 0.00
92.50 8.95 5.78 0.00
95.00 8.95 5.78 0.00
97.50 8.95 5.78 0.00

100.00 8.95 5.78 0.00
102.50 8.95 5.78 0.00
105.00 8.95 5.78 0.00
107.50 8.95 5.78 0.00
110.00 8.95 5.78 0.00
112.50 8.95 5.78 0.00
115.00 8.95 5.78 0.00
117.50 8.95 5.78 0.00
120.00 8.95 5.78 0.00
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Summary for Subcatchment 2EX: EX.IMP.SITE

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.72 cfs @ 12.08 hrs,  Volume= 5,073 cf,  Depth= 8.71"
     Routed to Reach EX1.CURR : POI-1 for EXDA-1 (current)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-yr, Current Rainfall=8.95"

Area (sf) CN Description
6,989 98 Paved parking, HSG D
6,989 100.00% Impervious Area

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

1.8 Direct Entry, 

Subcatchment 2EX: EX.IMP.SITE

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  

(c
fs

)

1

0

NOAA 24-hr C
100-yr

Current Rainfall=8.95"
Runoff Area=6,989 sf

Runoff Volume=5,073 cf
Runoff Depth=8.71"

Tc=1.8 min
CN=98

1.72 cfs
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Hydrograph for Subcatchment 2EX: EX.IMP.SITE

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
2.50 0.26 0.11 0.01
5.00 0.57 0.38 0.02
7.50 0.97 0.76 0.03

10.00 1.63 1.41 0.06
12.50 6.31 6.07 0.29
15.00 7.64 7.40 0.04
17.50 8.16 7.92 0.03
20.00 8.51 8.27 0.02
22.50 8.80 8.56 0.02
25.00 8.95 8.71 0.00
27.50 8.95 8.71 0.00
30.00 8.95 8.71 0.00
32.50 8.95 8.71 0.00
35.00 8.95 8.71 0.00
37.50 8.95 8.71 0.00
40.00 8.95 8.71 0.00
42.50 8.95 8.71 0.00
45.00 8.95 8.71 0.00
47.50 8.95 8.71 0.00
50.00 8.95 8.71 0.00
52.50 8.95 8.71 0.00
55.00 8.95 8.71 0.00
57.50 8.95 8.71 0.00
60.00 8.95 8.71 0.00
62.50 8.95 8.71 0.00
65.00 8.95 8.71 0.00
67.50 8.95 8.71 0.00
70.00 8.95 8.71 0.00
72.50 8.95 8.71 0.00
75.00 8.95 8.71 0.00
77.50 8.95 8.71 0.00
80.00 8.95 8.71 0.00
82.50 8.95 8.71 0.00
85.00 8.95 8.71 0.00
87.50 8.95 8.71 0.00
90.00 8.95 8.71 0.00
92.50 8.95 8.71 0.00
95.00 8.95 8.71 0.00
97.50 8.95 8.71 0.00

100.00 8.95 8.71 0.00
102.50 8.95 8.71 0.00
105.00 8.95 8.71 0.00
107.50 8.95 8.71 0.00
110.00 8.95 8.71 0.00
112.50 8.95 8.71 0.00
115.00 8.95 8.71 0.00
117.50 8.95 8.71 0.00
120.00 8.95 8.71 0.00
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Summary for Subcatchment 3EX: EX.IMP.BLDG

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.25 cfs @ 12.05 hrs,  Volume= 766 cf,  Depth= 8.71"
     Routed to Reach EX1.CURR : POI-1 for EXDA-1 (current)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-yr, Current Rainfall=8.95"

Area (sf) CN Description
1,055 98 Roofs, HSG D
1,055 100.00% Impervious Area

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

0.4 Direct Entry, 

Subcatchment 3EX: EX.IMP.BLDG

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
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w
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)

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

NOAA 24-hr C
100-yr

Current Rainfall=8.95"
Runoff Area=1,055 sf

Runoff Volume=766 cf
Runoff Depth=8.71"

Tc=0.4 min
CN=98

0.25 cfs
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Hydrograph for Subcatchment 3EX: EX.IMP.BLDG

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
2.50 0.26 0.11 0.00
5.00 0.57 0.38 0.00
7.50 0.97 0.76 0.00

10.00 1.63 1.41 0.01
12.50 6.31 6.07 0.04
15.00 7.64 7.40 0.01
17.50 8.16 7.92 0.00
20.00 8.51 8.27 0.00
22.50 8.80 8.56 0.00
25.00 8.95 8.71 0.00
27.50 8.95 8.71 0.00
30.00 8.95 8.71 0.00
32.50 8.95 8.71 0.00
35.00 8.95 8.71 0.00
37.50 8.95 8.71 0.00
40.00 8.95 8.71 0.00
42.50 8.95 8.71 0.00
45.00 8.95 8.71 0.00
47.50 8.95 8.71 0.00
50.00 8.95 8.71 0.00
52.50 8.95 8.71 0.00
55.00 8.95 8.71 0.00
57.50 8.95 8.71 0.00
60.00 8.95 8.71 0.00
62.50 8.95 8.71 0.00
65.00 8.95 8.71 0.00
67.50 8.95 8.71 0.00
70.00 8.95 8.71 0.00
72.50 8.95 8.71 0.00
75.00 8.95 8.71 0.00
77.50 8.95 8.71 0.00
80.00 8.95 8.71 0.00
82.50 8.95 8.71 0.00
85.00 8.95 8.71 0.00
87.50 8.95 8.71 0.00
90.00 8.95 8.71 0.00
92.50 8.95 8.71 0.00
95.00 8.95 8.71 0.00
97.50 8.95 8.71 0.00

100.00 8.95 8.71 0.00
102.50 8.95 8.71 0.00
105.00 8.95 8.71 0.00
107.50 8.95 8.71 0.00
110.00 8.95 8.71 0.00
112.50 8.95 8.71 0.00
115.00 8.95 8.71 0.00
117.50 8.95 8.71 0.00
120.00 8.95 8.71 0.00
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Summary for Reach EX1.CURR: POI-1 for EXDA-1 (current)

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 45,535 sf, 17.67% Impervious,  Inflow Depth = 6.30"    for  100-yr, Current event
Inflow = 5.83 cfs @ 12.19 hrs,  Volume= 23,907 cf
Outflow = 5.83 cfs @ 12.19 hrs,  Volume= 23,907 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs

Reach EX1.CURR: POI-1 for EXDA-1 (current)

Inflow
Outflow

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  

(c
fs

)

6

5

4

3

2

1

0

Inflow Area=45,535 sf
5.83 cfs

5.83 cfs
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Hydrograph for Reach EX1.CURR: POI-1 for EXDA-1 (current)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
2.50 0.02 0.02
5.00 0.02 0.02
7.50 0.06 0.06

10.00 0.18 0.18
12.50 2.06 2.06
15.00 0.27 0.27
17.50 0.16 0.16
20.00 0.12 0.12
22.50 0.10 0.10
25.00 0.00 0.00
27.50 0.00 0.00
30.00 0.00 0.00
32.50 0.00 0.00
35.00 0.00 0.00
37.50 0.00 0.00
40.00 0.00 0.00
42.50 0.00 0.00
45.00 0.00 0.00
47.50 0.00 0.00
50.00 0.00 0.00
52.50 0.00 0.00
55.00 0.00 0.00
57.50 0.00 0.00
60.00 0.00 0.00
62.50 0.00 0.00
65.00 0.00 0.00
67.50 0.00 0.00
70.00 0.00 0.00
72.50 0.00 0.00
75.00 0.00 0.00
77.50 0.00 0.00
80.00 0.00 0.00
82.50 0.00 0.00
85.00 0.00 0.00
87.50 0.00 0.00
90.00 0.00 0.00
92.50 0.00 0.00
95.00 0.00 0.00
97.50 0.00 0.00

100.00 0.00 0.00
102.50 0.00 0.00
105.00 0.00 0.00
107.50 0.00 0.00
110.00 0.00 0.00
112.50 0.00 0.00
115.00 0.00 0.00
117.50 0.00 0.00
120.00 0.00 0.00
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Area Listing (selected nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

37,491 74 >75% Grass cover, Good, HSG C  (4EX)

6,989 98 Paved parking, HSG D  (5EX)

1,055 98 Roofs, HSG D  (6EX)
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Time span=0.00-120.00 hrs, dt=0.05 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=37,491 sf   0.00% Impervious   Runoff Depth=1.53"Subcatchment 4EX: EX.PER
   Tc=12.0 min   CN=74   Runoff=1.36 cfs  4,782 cf

Runoff Area=6,989 sf   100.00% Impervious   Runoff Depth=3.68"Subcatchment 5EX: EX.IMP.SITE
   Tc=1.7 min   CN=98   Runoff=0.73 cfs  2,141 cf

Runoff Area=1,055 sf   100.00% Impervious   Runoff Depth=3.68"Subcatchment 6EX: EX.IMP.BLDG
   Tc=0.4 min   CN=98   Runoff=0.11 cfs  323 cf

   Inflow=1.66 cfs  7,246 cfReach EX1.PROJ: POI-1 for EXDA-1 (projected)
   Outflow=1.66 cfs  7,246 cf
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Summary for Subcatchment 4EX: EX.PER

Runoff = 1.36 cfs @ 12.21 hrs,  Volume= 4,782 cf,  Depth= 1.53"
     Routed to Reach EX1.PROJ : POI-1 for EXDA-1 (projected)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-yr, Projected Rainfall=3.91"

Area (sf) CN Description
37,491 74 >75% Grass cover, Good, HSG C
37,491 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.0 Direct Entry, 

Subcatchment 4EX: EX.PER

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo
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1

0

NOAA 24-hr C
2-yr

Projected Rainfall=3.91"
Runoff Area=37,491 sf

Runoff Volume=4,782 cf
Runoff Depth=1.53"

Tc=12.0 min
CN=74

1.36 cfs
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Hydrograph for Subcatchment 4EX: EX.PER

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
2.50 0.11 0.00 0.00
5.00 0.25 0.00 0.00
7.50 0.42 0.00 0.00

10.00 0.71 0.00 0.00
12.50 2.75 0.76 0.52
15.00 3.34 1.13 0.07
17.50 3.57 1.29 0.04
20.00 3.72 1.39 0.03
22.50 3.84 1.48 0.03
25.00 3.91 1.53 0.00
27.50 3.91 1.53 0.00
30.00 3.91 1.53 0.00
32.50 3.91 1.53 0.00
35.00 3.91 1.53 0.00
37.50 3.91 1.53 0.00
40.00 3.91 1.53 0.00
42.50 3.91 1.53 0.00
45.00 3.91 1.53 0.00
47.50 3.91 1.53 0.00
50.00 3.91 1.53 0.00
52.50 3.91 1.53 0.00
55.00 3.91 1.53 0.00
57.50 3.91 1.53 0.00
60.00 3.91 1.53 0.00
62.50 3.91 1.53 0.00
65.00 3.91 1.53 0.00
67.50 3.91 1.53 0.00
70.00 3.91 1.53 0.00
72.50 3.91 1.53 0.00
75.00 3.91 1.53 0.00
77.50 3.91 1.53 0.00
80.00 3.91 1.53 0.00
82.50 3.91 1.53 0.00
85.00 3.91 1.53 0.00
87.50 3.91 1.53 0.00
90.00 3.91 1.53 0.00
92.50 3.91 1.53 0.00
95.00 3.91 1.53 0.00
97.50 3.91 1.53 0.00

100.00 3.91 1.53 0.00
102.50 3.91 1.53 0.00
105.00 3.91 1.53 0.00
107.50 3.91 1.53 0.00
110.00 3.91 1.53 0.00
112.50 3.91 1.53 0.00
115.00 3.91 1.53 0.00
117.50 3.91 1.53 0.00
120.00 3.91 1.53 0.00
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Summary for Subcatchment 5EX: EX.IMP.SITE

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.73 cfs @ 12.07 hrs,  Volume= 2,141 cf,  Depth= 3.68"
     Routed to Reach EX1.PROJ : POI-1 for EXDA-1 (projected)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-yr, Projected Rainfall=3.91"

Area (sf) CN Description
6,989 98 Paved parking, HSG D
6,989 100.00% Impervious Area

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

1.7 Direct Entry, 

Subcatchment 5EX: EX.IMP.SITE

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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0.8

0.75

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

NOAA 24-hr C
2-yr

Projected Rainfall=3.91"
Runoff Area=6,989 sf

Runoff Volume=2,141 cf
Runoff Depth=3.68"

Tc=1.7 min
CN=98

0.73 cfs
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Hydrograph for Subcatchment 5EX: EX.IMP.SITE

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
2.50 0.11 0.02 0.00
5.00 0.25 0.10 0.01
7.50 0.42 0.25 0.01

10.00 0.71 0.52 0.03
12.50 2.75 2.52 0.12
15.00 3.34 3.11 0.02
17.50 3.57 3.33 0.01
20.00 3.72 3.48 0.01
22.50 3.84 3.61 0.01
25.00 3.91 3.68 0.00
27.50 3.91 3.68 0.00
30.00 3.91 3.68 0.00
32.50 3.91 3.68 0.00
35.00 3.91 3.68 0.00
37.50 3.91 3.68 0.00
40.00 3.91 3.68 0.00
42.50 3.91 3.68 0.00
45.00 3.91 3.68 0.00
47.50 3.91 3.68 0.00
50.00 3.91 3.68 0.00
52.50 3.91 3.68 0.00
55.00 3.91 3.68 0.00
57.50 3.91 3.68 0.00
60.00 3.91 3.68 0.00
62.50 3.91 3.68 0.00
65.00 3.91 3.68 0.00
67.50 3.91 3.68 0.00
70.00 3.91 3.68 0.00
72.50 3.91 3.68 0.00
75.00 3.91 3.68 0.00
77.50 3.91 3.68 0.00
80.00 3.91 3.68 0.00
82.50 3.91 3.68 0.00
85.00 3.91 3.68 0.00
87.50 3.91 3.68 0.00
90.00 3.91 3.68 0.00
92.50 3.91 3.68 0.00
95.00 3.91 3.68 0.00
97.50 3.91 3.68 0.00

100.00 3.91 3.68 0.00
102.50 3.91 3.68 0.00
105.00 3.91 3.68 0.00
107.50 3.91 3.68 0.00
110.00 3.91 3.68 0.00
112.50 3.91 3.68 0.00
115.00 3.91 3.68 0.00
117.50 3.91 3.68 0.00
120.00 3.91 3.68 0.00
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Summary for Subcatchment 6EX: EX.IMP.BLDG

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.11 cfs @ 12.05 hrs,  Volume= 323 cf,  Depth= 3.68"
     Routed to Reach EX1.PROJ : POI-1 for EXDA-1 (projected)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-yr, Projected Rainfall=3.91"

Area (sf) CN Description
1,055 98 Roofs, HSG D
1,055 100.00% Impervious Area

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

0.4 Direct Entry, 

Subcatchment 6EX: EX.IMP.BLDG

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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0.12
0.115
0.11

0.105
0.1

0.095
0.09

0.085
0.08

0.075
0.07

0.065
0.06

0.055
0.05

0.045
0.04

0.035
0.03

0.025
0.02

0.015
0.01

0.005
0

NOAA 24-hr C
2-yr

Projected Rainfall=3.91"
Runoff Area=1,055 sf

Runoff Volume=323 cf
Runoff Depth=3.68"

Tc=0.4 min
CN=98

0.11 cfs
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Hydrograph for Subcatchment 6EX: EX.IMP.BLDG

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
2.50 0.11 0.02 0.00
5.00 0.25 0.10 0.00
7.50 0.42 0.25 0.00

10.00 0.71 0.52 0.00
12.50 2.75 2.52 0.02
15.00 3.34 3.11 0.00
17.50 3.57 3.33 0.00
20.00 3.72 3.48 0.00
22.50 3.84 3.61 0.00
25.00 3.91 3.68 0.00
27.50 3.91 3.68 0.00
30.00 3.91 3.68 0.00
32.50 3.91 3.68 0.00
35.00 3.91 3.68 0.00
37.50 3.91 3.68 0.00
40.00 3.91 3.68 0.00
42.50 3.91 3.68 0.00
45.00 3.91 3.68 0.00
47.50 3.91 3.68 0.00
50.00 3.91 3.68 0.00
52.50 3.91 3.68 0.00
55.00 3.91 3.68 0.00
57.50 3.91 3.68 0.00
60.00 3.91 3.68 0.00
62.50 3.91 3.68 0.00
65.00 3.91 3.68 0.00
67.50 3.91 3.68 0.00
70.00 3.91 3.68 0.00
72.50 3.91 3.68 0.00
75.00 3.91 3.68 0.00
77.50 3.91 3.68 0.00
80.00 3.91 3.68 0.00
82.50 3.91 3.68 0.00
85.00 3.91 3.68 0.00
87.50 3.91 3.68 0.00
90.00 3.91 3.68 0.00
92.50 3.91 3.68 0.00
95.00 3.91 3.68 0.00
97.50 3.91 3.68 0.00

100.00 3.91 3.68 0.00
102.50 3.91 3.68 0.00
105.00 3.91 3.68 0.00
107.50 3.91 3.68 0.00
110.00 3.91 3.68 0.00
112.50 3.91 3.68 0.00
115.00 3.91 3.68 0.00
117.50 3.91 3.68 0.00
120.00 3.91 3.68 0.00
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Summary for Reach EX1.PROJ: POI-1 for EXDA-1 (projected)

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 45,535 sf, 17.67% Impervious,  Inflow Depth = 1.91"    for  2-yr, Projected event
Inflow = 1.66 cfs @ 12.10 hrs,  Volume= 7,246 cf
Outflow = 1.66 cfs @ 12.10 hrs,  Volume= 7,246 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs

Reach EX1.PROJ: POI-1 for EXDA-1 (projected)

Inflow
Outflow

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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Inflow Area=45,535 sf
1.66 cfs

1.66 cfs
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Hydrograph for Reach EX1.PROJ: POI-1 for EXDA-1 (projected)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
2.50 0.00 0.00
5.00 0.01 0.01
7.50 0.01 0.01

10.00 0.03 0.03
12.50 0.66 0.66
15.00 0.09 0.09
17.50 0.06 0.06
20.00 0.04 0.04
22.50 0.04 0.04
25.00 0.00 0.00
27.50 0.00 0.00
30.00 0.00 0.00
32.50 0.00 0.00
35.00 0.00 0.00
37.50 0.00 0.00
40.00 0.00 0.00
42.50 0.00 0.00
45.00 0.00 0.00
47.50 0.00 0.00
50.00 0.00 0.00
52.50 0.00 0.00
55.00 0.00 0.00
57.50 0.00 0.00
60.00 0.00 0.00
62.50 0.00 0.00
65.00 0.00 0.00
67.50 0.00 0.00
70.00 0.00 0.00
72.50 0.00 0.00
75.00 0.00 0.00
77.50 0.00 0.00
80.00 0.00 0.00
82.50 0.00 0.00
85.00 0.00 0.00
87.50 0.00 0.00
90.00 0.00 0.00
92.50 0.00 0.00
95.00 0.00 0.00
97.50 0.00 0.00

100.00 0.00 0.00
102.50 0.00 0.00
105.00 0.00 0.00
107.50 0.00 0.00
110.00 0.00 0.00
112.50 0.00 0.00
115.00 0.00 0.00
117.50 0.00 0.00
120.00 0.00 0.00
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Time span=0.00-120.00 hrs, dt=0.05 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=37,491 sf   0.00% Impervious   Runoff Depth=3.33"Subcatchment 4EX: EX.PER
   Tc=12.0 min   CN=74   Runoff=3.00 cfs  10,399 cf

Runoff Area=6,989 sf   100.00% Impervious   Runoff Depth=5.93"Subcatchment 5EX: EX.IMP.SITE
   Tc=1.7 min   CN=98   Runoff=1.15 cfs  3,455 cf

Runoff Area=1,055 sf   100.00% Impervious   Runoff Depth=5.93"Subcatchment 6EX: EX.IMP.BLDG
   Tc=0.4 min   CN=98   Runoff=0.18 cfs  521 cf

   Inflow=3.45 cfs  14,375 cfReach EX1.PROJ: POI-1 for EXDA-1 (projected)
   Outflow=3.45 cfs  14,375 cf



NOAA 24-hr C  10-yr, Projected Rainfall=6.17"2024-03-18 - Stormwater Analysis Concept - C
  Printed  3/18/2024Prepared by Langan Engineering

Page 13HydroCAD® 10.20-4a  s/n 08223  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment 4EX: EX.PER

Runoff = 3.00 cfs @ 12.20 hrs,  Volume= 10,399 cf,  Depth= 3.33"
     Routed to Reach EX1.PROJ : POI-1 for EXDA-1 (projected)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-yr, Projected Rainfall=6.17"

Area (sf) CN Description
37,491 74 >75% Grass cover, Good, HSG C
37,491 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.0 Direct Entry, 

Subcatchment 4EX: EX.PER

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  

(c
fs

)

3

2

1

0

NOAA 24-hr C
10-yr

Projected Rainfall=6.17"
Runoff Area=37,491 sf

Runoff Volume=10,399 cf
Runoff Depth=3.33"

Tc=12.0 min
CN=74

3.00 cfs
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Hydrograph for Subcatchment 4EX: EX.PER

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
2.50 0.18 0.00 0.00
5.00 0.39 0.00 0.00
7.50 0.67 0.00 0.00

10.00 1.12 0.05 0.04
12.50 4.35 1.86 1.06
15.00 5.27 2.58 0.14
17.50 5.63 2.87 0.08
20.00 5.87 3.07 0.06
22.50 6.07 3.24 0.05
25.00 6.17 3.33 0.00
27.50 6.17 3.33 0.00
30.00 6.17 3.33 0.00
32.50 6.17 3.33 0.00
35.00 6.17 3.33 0.00
37.50 6.17 3.33 0.00
40.00 6.17 3.33 0.00
42.50 6.17 3.33 0.00
45.00 6.17 3.33 0.00
47.50 6.17 3.33 0.00
50.00 6.17 3.33 0.00
52.50 6.17 3.33 0.00
55.00 6.17 3.33 0.00
57.50 6.17 3.33 0.00
60.00 6.17 3.33 0.00
62.50 6.17 3.33 0.00
65.00 6.17 3.33 0.00
67.50 6.17 3.33 0.00
70.00 6.17 3.33 0.00
72.50 6.17 3.33 0.00
75.00 6.17 3.33 0.00
77.50 6.17 3.33 0.00
80.00 6.17 3.33 0.00
82.50 6.17 3.33 0.00
85.00 6.17 3.33 0.00
87.50 6.17 3.33 0.00
90.00 6.17 3.33 0.00
92.50 6.17 3.33 0.00
95.00 6.17 3.33 0.00
97.50 6.17 3.33 0.00

100.00 6.17 3.33 0.00
102.50 6.17 3.33 0.00
105.00 6.17 3.33 0.00
107.50 6.17 3.33 0.00
110.00 6.17 3.33 0.00
112.50 6.17 3.33 0.00
115.00 6.17 3.33 0.00
117.50 6.17 3.33 0.00
120.00 6.17 3.33 0.00
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Summary for Subcatchment 5EX: EX.IMP.SITE

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.15 cfs @ 12.07 hrs,  Volume= 3,455 cf,  Depth= 5.93"
     Routed to Reach EX1.PROJ : POI-1 for EXDA-1 (projected)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-yr, Projected Rainfall=6.17"

Area (sf) CN Description
6,989 98 Paved parking, HSG D
6,989 100.00% Impervious Area

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

1.7 Direct Entry, 

Subcatchment 5EX: EX.IMP.SITE

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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NOAA 24-hr C
10-yr

Projected Rainfall=6.17"
Runoff Area=6,989 sf

Runoff Volume=3,455 cf
Runoff Depth=5.93"

Tc=1.7 min
CN=98

1.15 cfs
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Hydrograph for Subcatchment 5EX: EX.IMP.SITE

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
2.50 0.18 0.06 0.01
5.00 0.39 0.22 0.01
7.50 0.67 0.47 0.02

10.00 1.12 0.91 0.04
12.50 4.35 4.11 0.20
15.00 5.27 5.03 0.03
17.50 5.63 5.39 0.02
20.00 5.87 5.63 0.01
22.50 6.07 5.83 0.01
25.00 6.17 5.93 0.00
27.50 6.17 5.93 0.00
30.00 6.17 5.93 0.00
32.50 6.17 5.93 0.00
35.00 6.17 5.93 0.00
37.50 6.17 5.93 0.00
40.00 6.17 5.93 0.00
42.50 6.17 5.93 0.00
45.00 6.17 5.93 0.00
47.50 6.17 5.93 0.00
50.00 6.17 5.93 0.00
52.50 6.17 5.93 0.00
55.00 6.17 5.93 0.00
57.50 6.17 5.93 0.00
60.00 6.17 5.93 0.00
62.50 6.17 5.93 0.00
65.00 6.17 5.93 0.00
67.50 6.17 5.93 0.00
70.00 6.17 5.93 0.00
72.50 6.17 5.93 0.00
75.00 6.17 5.93 0.00
77.50 6.17 5.93 0.00
80.00 6.17 5.93 0.00
82.50 6.17 5.93 0.00
85.00 6.17 5.93 0.00
87.50 6.17 5.93 0.00
90.00 6.17 5.93 0.00
92.50 6.17 5.93 0.00
95.00 6.17 5.93 0.00
97.50 6.17 5.93 0.00

100.00 6.17 5.93 0.00
102.50 6.17 5.93 0.00
105.00 6.17 5.93 0.00
107.50 6.17 5.93 0.00
110.00 6.17 5.93 0.00
112.50 6.17 5.93 0.00
115.00 6.17 5.93 0.00
117.50 6.17 5.93 0.00
120.00 6.17 5.93 0.00



NOAA 24-hr C  10-yr, Projected Rainfall=6.17"2024-03-18 - Stormwater Analysis Concept - C
  Printed  3/18/2024Prepared by Langan Engineering

Page 17HydroCAD® 10.20-4a  s/n 08223  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment 6EX: EX.IMP.BLDG

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.18 cfs @ 12.05 hrs,  Volume= 521 cf,  Depth= 5.93"
     Routed to Reach EX1.PROJ : POI-1 for EXDA-1 (projected)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-yr, Projected Rainfall=6.17"

Area (sf) CN Description
1,055 98 Roofs, HSG D
1,055 100.00% Impervious Area

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

0.4 Direct Entry, 

Subcatchment 6EX: EX.IMP.BLDG

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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Runoff Area=1,055 sf

Runoff Volume=521 cf
Runoff Depth=5.93"

Tc=0.4 min
CN=98

0.18 cfs
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Hydrograph for Subcatchment 6EX: EX.IMP.BLDG

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
2.50 0.18 0.06 0.00
5.00 0.39 0.22 0.00
7.50 0.67 0.47 0.00

10.00 1.12 0.91 0.01
12.50 4.35 4.11 0.03
15.00 5.27 5.03 0.00
17.50 5.63 5.39 0.00
20.00 5.87 5.63 0.00
22.50 6.07 5.83 0.00
25.00 6.17 5.93 0.00
27.50 6.17 5.93 0.00
30.00 6.17 5.93 0.00
32.50 6.17 5.93 0.00
35.00 6.17 5.93 0.00
37.50 6.17 5.93 0.00
40.00 6.17 5.93 0.00
42.50 6.17 5.93 0.00
45.00 6.17 5.93 0.00
47.50 6.17 5.93 0.00
50.00 6.17 5.93 0.00
52.50 6.17 5.93 0.00
55.00 6.17 5.93 0.00
57.50 6.17 5.93 0.00
60.00 6.17 5.93 0.00
62.50 6.17 5.93 0.00
65.00 6.17 5.93 0.00
67.50 6.17 5.93 0.00
70.00 6.17 5.93 0.00
72.50 6.17 5.93 0.00
75.00 6.17 5.93 0.00
77.50 6.17 5.93 0.00
80.00 6.17 5.93 0.00
82.50 6.17 5.93 0.00
85.00 6.17 5.93 0.00
87.50 6.17 5.93 0.00
90.00 6.17 5.93 0.00
92.50 6.17 5.93 0.00
95.00 6.17 5.93 0.00
97.50 6.17 5.93 0.00

100.00 6.17 5.93 0.00
102.50 6.17 5.93 0.00
105.00 6.17 5.93 0.00
107.50 6.17 5.93 0.00
110.00 6.17 5.93 0.00
112.50 6.17 5.93 0.00
115.00 6.17 5.93 0.00
117.50 6.17 5.93 0.00
120.00 6.17 5.93 0.00



NOAA 24-hr C  10-yr, Projected Rainfall=6.17"2024-03-18 - Stormwater Analysis Concept - C
  Printed  3/18/2024Prepared by Langan Engineering

Page 19HydroCAD® 10.20-4a  s/n 08223  © 2023 HydroCAD Software Solutions LLC

Summary for Reach EX1.PROJ: POI-1 for EXDA-1 (projected)

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 45,535 sf, 17.67% Impervious,  Inflow Depth = 3.79"    for  10-yr, Projected event
Inflow = 3.45 cfs @ 12.19 hrs,  Volume= 14,375 cf
Outflow = 3.45 cfs @ 12.19 hrs,  Volume= 14,375 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs

Reach EX1.PROJ: POI-1 for EXDA-1 (projected)

Inflow
Outflow

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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Inflow Area=45,535 sf
3.45 cfs
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Hydrograph for Reach EX1.PROJ: POI-1 for EXDA-1 (projected)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
2.50 0.01 0.01
5.00 0.02 0.02
7.50 0.02 0.02

10.00 0.09 0.09
12.50 1.28 1.28
15.00 0.17 0.17
17.50 0.11 0.11
20.00 0.08 0.08
22.50 0.07 0.07
25.00 0.00 0.00
27.50 0.00 0.00
30.00 0.00 0.00
32.50 0.00 0.00
35.00 0.00 0.00
37.50 0.00 0.00
40.00 0.00 0.00
42.50 0.00 0.00
45.00 0.00 0.00
47.50 0.00 0.00
50.00 0.00 0.00
52.50 0.00 0.00
55.00 0.00 0.00
57.50 0.00 0.00
60.00 0.00 0.00
62.50 0.00 0.00
65.00 0.00 0.00
67.50 0.00 0.00
70.00 0.00 0.00
72.50 0.00 0.00
75.00 0.00 0.00
77.50 0.00 0.00
80.00 0.00 0.00
82.50 0.00 0.00
85.00 0.00 0.00
87.50 0.00 0.00
90.00 0.00 0.00
92.50 0.00 0.00
95.00 0.00 0.00
97.50 0.00 0.00

100.00 0.00 0.00
102.50 0.00 0.00
105.00 0.00 0.00
107.50 0.00 0.00
110.00 0.00 0.00
112.50 0.00 0.00
115.00 0.00 0.00
117.50 0.00 0.00
120.00 0.00 0.00
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Time span=0.00-120.00 hrs, dt=0.05 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=37,491 sf   0.00% Impervious   Runoff Depth=3.42"Subcatchment 4EX: EX.PER
   Tc=12.0 min   CN=74   Runoff=3.08 cfs  10,690 cf

Runoff Area=6,989 sf   100.00% Impervious   Runoff Depth=6.04"Subcatchment 5EX: EX.IMP.SITE
   Tc=1.7 min   CN=98   Runoff=1.18 cfs  3,519 cf

Runoff Area=1,055 sf   100.00% Impervious   Runoff Depth=6.04"Subcatchment 6EX: EX.IMP.BLDG
   Tc=0.4 min   CN=98   Runoff=0.18 cfs  531 cf

   Inflow=3.55 cfs  14,740 cfReach EX1.PROJ: POI-1 for EXDA-1 (projected)
   Outflow=3.55 cfs  14,740 cf
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Summary for Subcatchment 4EX: EX.PER

Runoff = 3.08 cfs @ 12.20 hrs,  Volume= 10,690 cf,  Depth= 3.42"
     Routed to Reach EX1.PROJ : POI-1 for EXDA-1 (projected)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  25-yr Rainfall=6.28"

Area (sf) CN Description
37,491 74 >75% Grass cover, Good, HSG C
37,491 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.0 Direct Entry, 

Subcatchment 4EX: EX.PER

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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NOAA 24-hr C
25-yr Rainfall=6.28"

Runoff Area=37,491 sf
Runoff Volume=10,690 cf

Runoff Depth=3.42"
Tc=12.0 min

CN=74

3.08 cfs
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Hydrograph for Subcatchment 4EX: EX.PER

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
2.50 0.18 0.00 0.00
5.00 0.40 0.00 0.00
7.50 0.68 0.00 0.00

10.00 1.15 0.05 0.04
12.50 4.42 1.91 1.08
15.00 5.36 2.66 0.14
17.50 5.73 2.96 0.09
20.00 5.97 3.16 0.07
22.50 6.18 3.33 0.05
25.00 6.28 3.42 0.00
27.50 6.28 3.42 0.00
30.00 6.28 3.42 0.00
32.50 6.28 3.42 0.00
35.00 6.28 3.42 0.00
37.50 6.28 3.42 0.00
40.00 6.28 3.42 0.00
42.50 6.28 3.42 0.00
45.00 6.28 3.42 0.00
47.50 6.28 3.42 0.00
50.00 6.28 3.42 0.00
52.50 6.28 3.42 0.00
55.00 6.28 3.42 0.00
57.50 6.28 3.42 0.00
60.00 6.28 3.42 0.00
62.50 6.28 3.42 0.00
65.00 6.28 3.42 0.00
67.50 6.28 3.42 0.00
70.00 6.28 3.42 0.00
72.50 6.28 3.42 0.00
75.00 6.28 3.42 0.00
77.50 6.28 3.42 0.00
80.00 6.28 3.42 0.00
82.50 6.28 3.42 0.00
85.00 6.28 3.42 0.00
87.50 6.28 3.42 0.00
90.00 6.28 3.42 0.00
92.50 6.28 3.42 0.00
95.00 6.28 3.42 0.00
97.50 6.28 3.42 0.00

100.00 6.28 3.42 0.00
102.50 6.28 3.42 0.00
105.00 6.28 3.42 0.00
107.50 6.28 3.42 0.00
110.00 6.28 3.42 0.00
112.50 6.28 3.42 0.00
115.00 6.28 3.42 0.00
117.50 6.28 3.42 0.00
120.00 6.28 3.42 0.00
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Summary for Subcatchment 5EX: EX.IMP.SITE

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.18 cfs @ 12.07 hrs,  Volume= 3,519 cf,  Depth= 6.04"
     Routed to Reach EX1.PROJ : POI-1 for EXDA-1 (projected)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  25-yr Rainfall=6.28"

Area (sf) CN Description
6,989 98 Paved parking, HSG D
6,989 100.00% Impervious Area

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

1.7 Direct Entry, 

Subcatchment 5EX: EX.IMP.SITE

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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lo

w
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0

NOAA 24-hr C
25-yr Rainfall=6.28"

Runoff Area=6,989 sf
Runoff Volume=3,519 cf

Runoff Depth=6.04"
Tc=1.7 min

CN=98

1.18 cfs
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Hydrograph for Subcatchment 5EX: EX.IMP.SITE

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
2.50 0.18 0.06 0.01
5.00 0.40 0.23 0.01
7.50 0.68 0.48 0.02

10.00 1.15 0.93 0.04
12.50 4.42 4.19 0.20
15.00 5.36 5.13 0.03
17.50 5.73 5.49 0.02
20.00 5.97 5.73 0.01
22.50 6.18 5.94 0.01
25.00 6.28 6.04 0.00
27.50 6.28 6.04 0.00
30.00 6.28 6.04 0.00
32.50 6.28 6.04 0.00
35.00 6.28 6.04 0.00
37.50 6.28 6.04 0.00
40.00 6.28 6.04 0.00
42.50 6.28 6.04 0.00
45.00 6.28 6.04 0.00
47.50 6.28 6.04 0.00
50.00 6.28 6.04 0.00
52.50 6.28 6.04 0.00
55.00 6.28 6.04 0.00
57.50 6.28 6.04 0.00
60.00 6.28 6.04 0.00
62.50 6.28 6.04 0.00
65.00 6.28 6.04 0.00
67.50 6.28 6.04 0.00
70.00 6.28 6.04 0.00
72.50 6.28 6.04 0.00
75.00 6.28 6.04 0.00
77.50 6.28 6.04 0.00
80.00 6.28 6.04 0.00
82.50 6.28 6.04 0.00
85.00 6.28 6.04 0.00
87.50 6.28 6.04 0.00
90.00 6.28 6.04 0.00
92.50 6.28 6.04 0.00
95.00 6.28 6.04 0.00
97.50 6.28 6.04 0.00

100.00 6.28 6.04 0.00
102.50 6.28 6.04 0.00
105.00 6.28 6.04 0.00
107.50 6.28 6.04 0.00
110.00 6.28 6.04 0.00
112.50 6.28 6.04 0.00
115.00 6.28 6.04 0.00
117.50 6.28 6.04 0.00
120.00 6.28 6.04 0.00
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Summary for Subcatchment 6EX: EX.IMP.BLDG

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.18 cfs @ 12.05 hrs,  Volume= 531 cf,  Depth= 6.04"
     Routed to Reach EX1.PROJ : POI-1 for EXDA-1 (projected)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  25-yr Rainfall=6.28"

Area (sf) CN Description
1,055 98 Roofs, HSG D
1,055 100.00% Impervious Area

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

0.4 Direct Entry, 

Subcatchment 6EX: EX.IMP.BLDG

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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NOAA 24-hr C
25-yr Rainfall=6.28"

Runoff Area=1,055 sf
Runoff Volume=531 cf

Runoff Depth=6.04"
Tc=0.4 min

CN=98

0.18 cfs
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Hydrograph for Subcatchment 6EX: EX.IMP.BLDG

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
2.50 0.18 0.06 0.00
5.00 0.40 0.23 0.00
7.50 0.68 0.48 0.00

10.00 1.15 0.93 0.01
12.50 4.42 4.19 0.03
15.00 5.36 5.13 0.00
17.50 5.73 5.49 0.00
20.00 5.97 5.73 0.00
22.50 6.18 5.94 0.00
25.00 6.28 6.04 0.00
27.50 6.28 6.04 0.00
30.00 6.28 6.04 0.00
32.50 6.28 6.04 0.00
35.00 6.28 6.04 0.00
37.50 6.28 6.04 0.00
40.00 6.28 6.04 0.00
42.50 6.28 6.04 0.00
45.00 6.28 6.04 0.00
47.50 6.28 6.04 0.00
50.00 6.28 6.04 0.00
52.50 6.28 6.04 0.00
55.00 6.28 6.04 0.00
57.50 6.28 6.04 0.00
60.00 6.28 6.04 0.00
62.50 6.28 6.04 0.00
65.00 6.28 6.04 0.00
67.50 6.28 6.04 0.00
70.00 6.28 6.04 0.00
72.50 6.28 6.04 0.00
75.00 6.28 6.04 0.00
77.50 6.28 6.04 0.00
80.00 6.28 6.04 0.00
82.50 6.28 6.04 0.00
85.00 6.28 6.04 0.00
87.50 6.28 6.04 0.00
90.00 6.28 6.04 0.00
92.50 6.28 6.04 0.00
95.00 6.28 6.04 0.00
97.50 6.28 6.04 0.00

100.00 6.28 6.04 0.00
102.50 6.28 6.04 0.00
105.00 6.28 6.04 0.00
107.50 6.28 6.04 0.00
110.00 6.28 6.04 0.00
112.50 6.28 6.04 0.00
115.00 6.28 6.04 0.00
117.50 6.28 6.04 0.00
120.00 6.28 6.04 0.00
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Summary for Reach EX1.PROJ: POI-1 for EXDA-1 (projected)

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 45,535 sf, 17.67% Impervious,  Inflow Depth = 3.88"    for  25-yr event
Inflow = 3.55 cfs @ 12.19 hrs,  Volume= 14,740 cf
Outflow = 3.55 cfs @ 12.19 hrs,  Volume= 14,740 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs

Reach EX1.PROJ: POI-1 for EXDA-1 (projected)

Inflow
Outflow

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  

(c
fs

)

3

2

1

0

Inflow Area=45,535 sf
3.55 cfs

3.55 cfs
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Hydrograph for Reach EX1.PROJ: POI-1 for EXDA-1 (projected)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
2.50 0.01 0.01
5.00 0.02 0.02
7.50 0.02 0.02

10.00 0.09 0.09
12.50 1.31 1.31
15.00 0.17 0.17
17.50 0.11 0.11
20.00 0.08 0.08
22.50 0.07 0.07
25.00 0.00 0.00
27.50 0.00 0.00
30.00 0.00 0.00
32.50 0.00 0.00
35.00 0.00 0.00
37.50 0.00 0.00
40.00 0.00 0.00
42.50 0.00 0.00
45.00 0.00 0.00
47.50 0.00 0.00
50.00 0.00 0.00
52.50 0.00 0.00
55.00 0.00 0.00
57.50 0.00 0.00
60.00 0.00 0.00
62.50 0.00 0.00
65.00 0.00 0.00
67.50 0.00 0.00
70.00 0.00 0.00
72.50 0.00 0.00
75.00 0.00 0.00
77.50 0.00 0.00
80.00 0.00 0.00
82.50 0.00 0.00
85.00 0.00 0.00
87.50 0.00 0.00
90.00 0.00 0.00
92.50 0.00 0.00
95.00 0.00 0.00
97.50 0.00 0.00

100.00 0.00 0.00
102.50 0.00 0.00
105.00 0.00 0.00
107.50 0.00 0.00
110.00 0.00 0.00
112.50 0.00 0.00
115.00 0.00 0.00
117.50 0.00 0.00
120.00 0.00 0.00



NOAA 24-hr C  100-yr, Projected Rainfall=11.84"2024-03-18 - Stormwater Analysis Concept -
  Printed  3/18/2024Prepared by Langan Engineering

Page 30HydroCAD® 10.20-4a  s/n 08223  © 2023 HydroCAD Software Solutions LLC

Time span=0.00-120.00 hrs, dt=0.05 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=37,491 sf   0.00% Impervious   Runoff Depth=8.47"Subcatchment 4EX: EX.PER
   Tc=12.0 min   CN=74   Runoff=7.43 cfs  26,451 cf

Runoff Area=6,989 sf   100.00% Impervious   Runoff Depth=11.60"Subcatchment 5EX: EX.IMP.SITE
   Tc=1.7 min   CN=98   Runoff=2.22 cfs  6,755 cf

Runoff Area=1,055 sf   100.00% Impervious   Runoff Depth=11.60"Subcatchment 6EX: EX.IMP.BLDG
   Tc=0.4 min   CN=98   Runoff=0.34 cfs  1,020 cf

   Inflow=8.32 cfs  34,226 cfReach EX1.PROJ: POI-1 for EXDA-1 (projected)
   Outflow=8.32 cfs  34,226 cf
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Summary for Subcatchment 4EX: EX.PER

Runoff = 7.43 cfs @ 12.20 hrs,  Volume= 26,451 cf,  Depth= 8.47"
     Routed to Reach EX1.PROJ : POI-1 for EXDA-1 (projected)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-yr, Projected Rainfall=11.84"

Area (sf) CN Description
37,491 74 >75% Grass cover, Good, HSG C
37,491 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.0 Direct Entry, 

Subcatchment 4EX: EX.PER

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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NOAA 24-hr C
100-yr

Projected Rainfall=11.84"
Runoff Area=37,491 sf

Runoff Volume=26,451 cf
Runoff Depth=8.47"

Tc=12.0 min
CN=74

7.43 cfs
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Hydrograph for Subcatchment 4EX: EX.PER

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
2.50 0.34 0.00 0.00
5.00 0.75 0.00 0.00
7.50 1.28 0.08 0.05

10.00 2.16 0.43 0.20
12.50 8.34 5.23 2.45
15.00 10.11 6.85 0.30
17.50 10.80 7.49 0.18
20.00 11.26 7.92 0.14
22.50 11.64 8.28 0.11
25.00 11.84 8.47 0.00
27.50 11.84 8.47 0.00
30.00 11.84 8.47 0.00
32.50 11.84 8.47 0.00
35.00 11.84 8.47 0.00
37.50 11.84 8.47 0.00
40.00 11.84 8.47 0.00
42.50 11.84 8.47 0.00
45.00 11.84 8.47 0.00
47.50 11.84 8.47 0.00
50.00 11.84 8.47 0.00
52.50 11.84 8.47 0.00
55.00 11.84 8.47 0.00
57.50 11.84 8.47 0.00
60.00 11.84 8.47 0.00
62.50 11.84 8.47 0.00
65.00 11.84 8.47 0.00
67.50 11.84 8.47 0.00
70.00 11.84 8.47 0.00
72.50 11.84 8.47 0.00
75.00 11.84 8.47 0.00
77.50 11.84 8.47 0.00
80.00 11.84 8.47 0.00
82.50 11.84 8.47 0.00
85.00 11.84 8.47 0.00
87.50 11.84 8.47 0.00
90.00 11.84 8.47 0.00
92.50 11.84 8.47 0.00
95.00 11.84 8.47 0.00
97.50 11.84 8.47 0.00

100.00 11.84 8.47 0.00
102.50 11.84 8.47 0.00
105.00 11.84 8.47 0.00
107.50 11.84 8.47 0.00
110.00 11.84 8.47 0.00
112.50 11.84 8.47 0.00
115.00 11.84 8.47 0.00
117.50 11.84 8.47 0.00
120.00 11.84 8.47 0.00
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Summary for Subcatchment 5EX: EX.IMP.SITE

[49] Hint: Tc<2dt may require smaller dt

Runoff = 2.22 cfs @ 12.07 hrs,  Volume= 6,755 cf,  Depth=11.60"
     Routed to Reach EX1.PROJ : POI-1 for EXDA-1 (projected)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-yr, Projected Rainfall=11.84"

Area (sf) CN Description
6,989 98 Paved parking, HSG D
6,989 100.00% Impervious Area

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

1.7 Direct Entry, 

Subcatchment 5EX: EX.IMP.SITE

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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NOAA 24-hr C
100-yr

Projected Rainfall=11.84"
Runoff Area=6,989 sf

Runoff Volume=6,755 cf
Runoff Depth=11.60"

Tc=1.7 min
CN=98

2.22 cfs
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Hydrograph for Subcatchment 5EX: EX.IMP.SITE

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
2.50 0.34 0.18 0.02
5.00 0.75 0.55 0.03
7.50 1.28 1.06 0.04

10.00 2.16 1.93 0.08
12.50 8.34 8.10 0.38
15.00 10.11 9.87 0.06
17.50 10.80 10.56 0.04
20.00 11.26 11.02 0.03
22.50 11.64 11.40 0.02
25.00 11.84 11.60 0.00
27.50 11.84 11.60 0.00
30.00 11.84 11.60 0.00
32.50 11.84 11.60 0.00
35.00 11.84 11.60 0.00
37.50 11.84 11.60 0.00
40.00 11.84 11.60 0.00
42.50 11.84 11.60 0.00
45.00 11.84 11.60 0.00
47.50 11.84 11.60 0.00
50.00 11.84 11.60 0.00
52.50 11.84 11.60 0.00
55.00 11.84 11.60 0.00
57.50 11.84 11.60 0.00
60.00 11.84 11.60 0.00
62.50 11.84 11.60 0.00
65.00 11.84 11.60 0.00
67.50 11.84 11.60 0.00
70.00 11.84 11.60 0.00
72.50 11.84 11.60 0.00
75.00 11.84 11.60 0.00
77.50 11.84 11.60 0.00
80.00 11.84 11.60 0.00
82.50 11.84 11.60 0.00
85.00 11.84 11.60 0.00
87.50 11.84 11.60 0.00
90.00 11.84 11.60 0.00
92.50 11.84 11.60 0.00
95.00 11.84 11.60 0.00
97.50 11.84 11.60 0.00

100.00 11.84 11.60 0.00
102.50 11.84 11.60 0.00
105.00 11.84 11.60 0.00
107.50 11.84 11.60 0.00
110.00 11.84 11.60 0.00
112.50 11.84 11.60 0.00
115.00 11.84 11.60 0.00
117.50 11.84 11.60 0.00
120.00 11.84 11.60 0.00
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Summary for Subcatchment 6EX: EX.IMP.BLDG

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.34 cfs @ 12.05 hrs,  Volume= 1,020 cf,  Depth=11.60"
     Routed to Reach EX1.PROJ : POI-1 for EXDA-1 (projected)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-yr, Projected Rainfall=11.84"

Area (sf) CN Description
1,055 98 Roofs, HSG D
1,055 100.00% Impervious Area

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

0.4 Direct Entry, 

Subcatchment 6EX: EX.IMP.BLDG

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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NOAA 24-hr C
100-yr

Projected Rainfall=11.84"
Runoff Area=1,055 sf

Runoff Volume=1,020 cf
Runoff Depth=11.60"

Tc=0.4 min
CN=98

0.34 cfs
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Hydrograph for Subcatchment 6EX: EX.IMP.BLDG

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
2.50 0.34 0.18 0.00
5.00 0.75 0.55 0.00
7.50 1.28 1.06 0.01

10.00 2.16 1.93 0.01
12.50 8.34 8.10 0.05
15.00 10.11 9.87 0.01
17.50 10.80 10.56 0.01
20.00 11.26 11.02 0.00
22.50 11.64 11.40 0.00
25.00 11.84 11.60 0.00
27.50 11.84 11.60 0.00
30.00 11.84 11.60 0.00
32.50 11.84 11.60 0.00
35.00 11.84 11.60 0.00
37.50 11.84 11.60 0.00
40.00 11.84 11.60 0.00
42.50 11.84 11.60 0.00
45.00 11.84 11.60 0.00
47.50 11.84 11.60 0.00
50.00 11.84 11.60 0.00
52.50 11.84 11.60 0.00
55.00 11.84 11.60 0.00
57.50 11.84 11.60 0.00
60.00 11.84 11.60 0.00
62.50 11.84 11.60 0.00
65.00 11.84 11.60 0.00
67.50 11.84 11.60 0.00
70.00 11.84 11.60 0.00
72.50 11.84 11.60 0.00
75.00 11.84 11.60 0.00
77.50 11.84 11.60 0.00
80.00 11.84 11.60 0.00
82.50 11.84 11.60 0.00
85.00 11.84 11.60 0.00
87.50 11.84 11.60 0.00
90.00 11.84 11.60 0.00
92.50 11.84 11.60 0.00
95.00 11.84 11.60 0.00
97.50 11.84 11.60 0.00

100.00 11.84 11.60 0.00
102.50 11.84 11.60 0.00
105.00 11.84 11.60 0.00
107.50 11.84 11.60 0.00
110.00 11.84 11.60 0.00
112.50 11.84 11.60 0.00
115.00 11.84 11.60 0.00
117.50 11.84 11.60 0.00
120.00 11.84 11.60 0.00
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Summary for Reach EX1.PROJ: POI-1 for EXDA-1 (projected)

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 45,535 sf, 17.67% Impervious,  Inflow Depth = 9.02"    for  100-yr, Projected event
Inflow = 8.32 cfs @ 12.19 hrs,  Volume= 34,226 cf
Outflow = 8.32 cfs @ 12.19 hrs,  Volume= 34,226 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs

Reach EX1.PROJ: POI-1 for EXDA-1 (projected)

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=45,535 sf
8.32 cfs

8.32 cfs
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Hydrograph for Reach EX1.PROJ: POI-1 for EXDA-1 (projected)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
2.50 0.02 0.02
5.00 0.03 0.03
7.50 0.10 0.10

10.00 0.30 0.30
12.50 2.88 2.88
15.00 0.36 0.36
17.50 0.22 0.22
20.00 0.17 0.17
22.50 0.14 0.14
25.00 0.00 0.00
27.50 0.00 0.00
30.00 0.00 0.00
32.50 0.00 0.00
35.00 0.00 0.00
37.50 0.00 0.00
40.00 0.00 0.00
42.50 0.00 0.00
45.00 0.00 0.00
47.50 0.00 0.00
50.00 0.00 0.00
52.50 0.00 0.00
55.00 0.00 0.00
57.50 0.00 0.00
60.00 0.00 0.00
62.50 0.00 0.00
65.00 0.00 0.00
67.50 0.00 0.00
70.00 0.00 0.00
72.50 0.00 0.00
75.00 0.00 0.00
77.50 0.00 0.00
80.00 0.00 0.00
82.50 0.00 0.00
85.00 0.00 0.00
87.50 0.00 0.00
90.00 0.00 0.00
92.50 0.00 0.00
95.00 0.00 0.00
97.50 0.00 0.00

100.00 0.00 0.00
102.50 0.00 0.00
105.00 0.00 0.00
107.50 0.00 0.00
110.00 0.00 0.00
112.50 0.00 0.00
115.00 0.00 0.00
117.50 0.00 0.00
120.00 0.00 0.00





PROJECT: Cooper University Hospital - Tower A
LOCATION: Camden, New Jersey

JOB #: 220187001
DATE: 20 March 2024

SF ACRES Current Projected
Impervious Building (Roof) C 37,664 0.865 98 1.8 1.8
Impervious Site (Ground) C 4,006 0.092 98 3.8 3.7
Lawn C 3,865 0.089 74 5.5 5.2
TOTAL 45,535 1.045

Tc

PRDA-1
(POI-1)

LAND COVER SUMMARY - POST-DEVELOPMENT CONDITIONS

DRAINAGE 
AREA

LAND COVER
HYDROLOGIC 
SOIL GROUP

AREA
CN

STORMWATER ANALYSIS



NOTE: "P1.curr" and
 "P1.proj" are have

 identical design
 (storage, outlets). The
 ponds are duplicated
 for ease of analysis
 between current and

 projected rainfall.

Current Rainfall

PROPOSED

PR1

PR.PER

PR2

PR.IMP.SITE

PR3

PR.IMP.BLDG

1R

POI-1 for PRDA-1
 (current)

P1.curr

BMP-1

Routing Diagram for 2024-03-18 - Stormwater Analysis Concept - Cooper Tower A_city submission1 PRINT

Prepared by Langan Engineering,  Printed 3/19/2024
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Subcat Reach Pond Link
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Area Listing (selected nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

3,865 74 >75% Grass cover, Good, HSG C  (PR1)

4,006 98 Paved parking, HSG D  (PR2)

37,664 98 Roofs, HSG D  (PR3)
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Time span=0.00-120.00 hrs, dt=0.05 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=3,865 sf   0.00% Impervious   Runoff Depth=1.18"Subcatchment PR1: PR.PER
   Tc=5.5 min   CN=74   Runoff=0.13 cfs  379 cf

Runoff Area=4,006 sf   100.00% Impervious   Runoff Depth=3.18"Subcatchment PR2: PR.IMP.SITE
   Tc=3.8 min   CN=98   Runoff=0.35 cfs  1,061 cf

Runoff Area=37,664 sf   100.00% Impervious   Runoff Depth=3.18"Subcatchment PR3: PR.IMP.BLDG
   Tc=1.8 min   CN=98   Runoff=3.50 cfs  9,971 cf

   Inflow=1.32 cfs  11,411 cfReach 1R: POI-1 for PRDA-1 (current)
   Outflow=1.32 cfs  11,411 cf

Peak Elev=7.76'  Storage=1,917 cf   Inflow=3.50 cfs  9,971 cfPond P1.curr: BMP-1
   Outflow=0.85 cfs  9,971 cf
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Summary for Subcatchment PR1: PR.PER

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.13 cfs @ 12.13 hrs,  Volume= 379 cf,  Depth= 1.18"
     Routed to Reach 1R : POI-1 for PRDA-1 (current)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-yr, Current Rainfall=3.41"

Area (sf) CN Description
3,865 74 >75% Grass cover, Good, HSG C
3,865 100.00% Pervious Area

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

5.5 Direct Entry, 

Subcatchment PR1: PR.PER

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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0

NOAA 24-hr C
2-yr

Current Rainfall=3.41"
Runoff Area=3,865 sf

Runoff Volume=379 cf
Runoff Depth=1.18"

Tc=5.5 min
CN=74

0.13 cfs
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Summary for Subcatchment PR2: PR.IMP.SITE

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.35 cfs @ 12.10 hrs,  Volume= 1,061 cf,  Depth= 3.18"
     Routed to Reach 1R : POI-1 for PRDA-1 (current)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-yr, Current Rainfall=3.41"

Area (sf) CN Description
4,006 98 Paved parking, HSG D
4,006 100.00% Impervious Area

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

3.8 Direct Entry, 

Subcatchment PR2: PR.IMP.SITE

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  

(c
fs

)

0.38

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

NOAA 24-hr C
2-yr

Current Rainfall=3.41"
Runoff Area=4,006 sf

Runoff Volume=1,061 cf
Runoff Depth=3.18"

Tc=3.8 min
CN=98

0.35 cfs
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Summary for Subcatchment PR3: PR.IMP.BLDG

[49] Hint: Tc<2dt may require smaller dt

Runoff = 3.50 cfs @ 12.08 hrs,  Volume= 9,971 cf,  Depth= 3.18"
     Routed to Pond p1.curr : BMP-1

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-yr, Current Rainfall=3.41"

Area (sf) CN Description
37,664 98 Roofs, HSG D
37,664 100.00% Impervious Area

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

1.8 Direct Entry, 

Subcatchment PR3: PR.IMP.BLDG

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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NOAA 24-hr C
2-yr

Current Rainfall=3.41"
Runoff Area=37,664 sf

Runoff Volume=9,971 cf
Runoff Depth=3.18"

Tc=1.8 min
CN=98

3.50 cfs
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Summary for Reach 1R: POI-1 for PRDA-1 (current)

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 45,535 sf, 91.51% Impervious,  Inflow Depth = 3.01"    for  2-yr, Current event
Inflow = 1.32 cfs @ 12.10 hrs,  Volume= 11,411 cf
Outflow = 1.32 cfs @ 12.10 hrs,  Volume= 11,411 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs

Reach 1R: POI-1 for PRDA-1 (current)

Inflow
Outflow

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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1
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Inflow Area=45,535 sf
1.32 cfs

1.32 cfs
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Summary for Pond P1.curr: BMP-1

Inflow Area = 37,664 sf,100.00% Impervious,  Inflow Depth = 3.18"    for  2-yr, Current event
Inflow = 3.50 cfs @ 12.08 hrs,  Volume= 9,971 cf
Outflow = 0.85 cfs @ 11.95 hrs,  Volume= 9,971 cf,  Atten= 76%,  Lag= 0.0 min
Primary = 0.85 cfs @ 11.95 hrs,  Volume= 9,971 cf
     Routed to Reach 1r : POI-1 for PRDA-1 (current)

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Peak Elev= 7.76' @ 12.28 hrs   Surf.Area= 744 sf   Storage= 1,917 cf

Plug-Flow detention time= 19.9 min calculated for 9,967 cf (100% of inflow)
Center-of-Mass det. time= 20.0 min ( 772.3 - 752.3 )

Volume Invert Avail.Storage Storage Description
#1 5.18' 8,050 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
5.18 744 0 0
6.00 744 610 610
7.00 744 744 1,354
8.00 744 744 2,098
9.00 744 744 2,842

10.00 744 744 3,586
11.00 744 744 4,330
12.00 744 744 5,074
13.00 744 744 5,818
14.00 744 744 6,562
15.00 744 744 7,306
16.00 744 744 8,050

Device Routing     Invert Outlet Devices
#1 Primary 5.18' 15.0" Vert. Outlet    C= 0.600   Limited to weir flow at low heads   
#2 Device 1 5.18' 0.850 cfs Constant Flow 1 (2-yr)   
#3 Device 1 7.80' 1.000 cfs Constant Flow 2 (10yr)   
#4 Device 1 10.50' 2.250 cfs Constant Flow 3 (25-yr)   
#5 Device 1 15.25' 5.6' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#6 Device 1 13.58' 2.5" Vert. Orifice    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.85 cfs @ 11.95 hrs  HW=5.90'   (Free Discharge)
1=Outlet  (Passes 0.85 cfs of 2.11 cfs potential flow)

2=Constant Flow 1 (2-yr)  (Constant Controls 0.85 cfs)
3=Constant Flow 2 (10yr)  (Constant Controls 0.00 cfs)
4=Constant Flow 3 (25-yr)  (Constant Controls 0.00 cfs)
5=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
6=Orifice  ( Controls 0.00 cfs)
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Pond P1.curr: BMP-1

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=37,664 sf
Peak Elev=7.76'

Storage=1,917 cf

3.50 cfs

0.85 cfs
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Stage-Discharge for Pond P1.curr: BMP-1

Elevation
(feet)

Primary
(cfs)

5.18 0.00
5.28 0.05
5.38 0.19
5.48 0.42
5.58 0.73
5.68 0.85
5.78 0.85
5.88 0.85
5.98 0.85
6.08 0.85
6.18 0.85
6.28 0.85
6.38 0.85
6.48 0.85
6.58 0.85
6.68 0.85
6.78 0.85
6.88 0.85
6.98 0.85
7.08 0.85
7.18 0.85
7.28 0.85
7.38 0.85
7.48 0.85
7.58 0.85
7.68 0.85
7.78 0.85
7.88 1.85
7.98 1.85
8.08 1.85
8.18 1.85
8.28 1.85
8.38 1.85
8.48 1.85
8.58 1.85
8.68 1.85
8.78 1.85
8.88 1.85
8.98 1.85
9.08 1.85
9.18 1.85
9.28 1.85
9.38 1.85
9.48 1.85
9.58 1.85
9.68 1.85
9.78 1.85
9.88 1.85
9.98 1.85

10.08 1.85
10.18 1.85
10.28 1.85

Elevation
(feet)

Primary
(cfs)

10.38 1.85
10.48 1.85
10.58 4.10
10.68 4.10
10.78 4.10
10.88 4.10
10.98 4.10
11.08 4.10
11.18 4.10
11.28 4.10
11.38 4.10
11.48 4.10
11.58 4.10
11.68 4.10
11.78 4.10
11.88 4.10
11.98 4.10
12.08 4.10
12.18 4.10
12.28 4.10
12.38 4.10
12.48 4.10
12.58 4.10
12.68 4.10
12.78 4.10
12.88 4.10
12.98 4.10
13.08 4.10
13.18 4.10
13.28 4.10
13.38 4.10
13.48 4.10
13.58 4.10
13.68 4.12
13.78 4.15
13.88 4.17
13.98 4.19
14.08 4.20
14.18 4.22
14.28 4.23
14.38 4.24
14.48 4.25
14.58 4.26
14.68 4.26
14.78 4.27
14.88 4.28
14.98 4.29
15.08 4.29
15.18 4.30
15.28 4.40
15.38 5.17
15.48 6.32

Elevation
(feet)

Primary
(cfs)

15.58 7.76
15.68 9.42
15.78 11.27
15.88 13.29
15.98 15.47
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Stage-Area-Storage for Pond P1.curr: BMP-1

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

5.18 744 0
5.38 744 149
5.58 744 298
5.78 744 446
5.98 744 595
6.18 744 744
6.38 744 893
6.58 744 1,042
6.78 744 1,190
6.98 744 1,339
7.18 744 1,488
7.38 744 1,637
7.58 744 1,786
7.78 744 1,934
7.98 744 2,083
8.18 744 2,232
8.38 744 2,381
8.58 744 2,530
8.78 744 2,678
8.98 744 2,827
9.18 744 2,976
9.38 744 3,125
9.58 744 3,274
9.78 744 3,422
9.98 744 3,571

10.18 744 3,720
10.38 744 3,869
10.58 744 4,018
10.78 744 4,166
10.98 744 4,315
11.18 744 4,464
11.38 744 4,613
11.58 744 4,762
11.78 744 4,910
11.98 744 5,059
12.18 744 5,208
12.38 744 5,357
12.58 744 5,506
12.78 744 5,654
12.98 744 5,803
13.18 744 5,952
13.38 744 6,101
13.58 744 6,250
13.78 744 6,398
13.98 744 6,547
14.18 744 6,696
14.38 744 6,845
14.58 744 6,994
14.78 744 7,142
14.98 744 7,291
15.18 744 7,440
15.38 744 7,589

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

15.58 744 7,738
15.78 744 7,886
15.98 744 8,035
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Time span=0.00-120.00 hrs, dt=0.05 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=3,865 sf   0.00% Impervious   Runoff Depth=2.57"Subcatchment PR1: PR.PER
   Tc=5.5 min   CN=74   Runoff=0.30 cfs  829 cf

Runoff Area=4,006 sf   100.00% Impervious   Runoff Depth=5.02"Subcatchment PR2: PR.IMP.SITE
   Tc=3.8 min   CN=98   Runoff=0.54 cfs  1,677 cf

Runoff Area=37,664 sf   100.00% Impervious   Runoff Depth=5.02"Subcatchment PR3: PR.IMP.BLDG
   Tc=1.8 min   CN=98   Runoff=5.42 cfs  15,765 cf

   Inflow=2.67 cfs  18,270 cfReach 1R: POI-1 for PRDA-1 (current)
   Outflow=2.67 cfs  18,270 cf

Peak Elev=9.17'  Storage=2,971 cf   Inflow=5.42 cfs  15,765 cfPond P1.curr: BMP-1
   Outflow=1.85 cfs  15,765 cf
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Summary for Subcatchment PR1: PR.PER

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.30 cfs @ 12.13 hrs,  Volume= 829 cf,  Depth= 2.57"
     Routed to Reach 1R : POI-1 for PRDA-1 (current)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-yr, Current Rainfall=5.26"

Area (sf) CN Description
3,865 74 >75% Grass cover, Good, HSG C
3,865 100.00% Pervious Area

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

5.5 Direct Entry, 

Subcatchment PR1: PR.PER

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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NOAA 24-hr C
10-yr

Current Rainfall=5.26"
Runoff Area=3,865 sf

Runoff Volume=829 cf
Runoff Depth=2.57"

Tc=5.5 min
CN=74

0.30 cfs
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Summary for Subcatchment PR2: PR.IMP.SITE

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.54 cfs @ 12.10 hrs,  Volume= 1,677 cf,  Depth= 5.02"
     Routed to Reach 1R : POI-1 for PRDA-1 (current)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-yr, Current Rainfall=5.26"

Area (sf) CN Description
4,006 98 Paved parking, HSG D
4,006 100.00% Impervious Area

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

3.8 Direct Entry, 

Subcatchment PR2: PR.IMP.SITE

Runoff

Hydrograph

Time  (hours)
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Runoff Area=4,006 sf

Runoff Volume=1,677 cf
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Tc=3.8 min
CN=98

0.54 cfs
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Summary for Subcatchment PR3: PR.IMP.BLDG

[49] Hint: Tc<2dt may require smaller dt

Runoff = 5.42 cfs @ 12.08 hrs,  Volume= 15,765 cf,  Depth= 5.02"
     Routed to Pond p1.curr : BMP-1

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-yr, Current Rainfall=5.26"

Area (sf) CN Description
37,664 98 Roofs, HSG D
37,664 100.00% Impervious Area

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

1.8 Direct Entry, 

Subcatchment PR3: PR.IMP.BLDG

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-yr

Current Rainfall=5.26"
Runoff Area=37,664 sf

Runoff Volume=15,765 cf
Runoff Depth=5.02"

Tc=1.8 min
CN=98

5.42 cfs
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Summary for Reach 1R: POI-1 for PRDA-1 (current)

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 45,535 sf, 91.51% Impervious,  Inflow Depth = 4.81"    for  10-yr, Current event
Inflow = 2.67 cfs @ 12.10 hrs,  Volume= 18,270 cf
Outflow = 2.67 cfs @ 12.10 hrs,  Volume= 18,270 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs

Reach 1R: POI-1 for PRDA-1 (current)

Inflow
Outflow

Hydrograph

Time  (hours)
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Summary for Pond P1.curr: BMP-1

Inflow Area = 37,664 sf,100.00% Impervious,  Inflow Depth = 5.02"    for  10-yr, Current event
Inflow = 5.42 cfs @ 12.08 hrs,  Volume= 15,765 cf
Outflow = 1.85 cfs @ 12.05 hrs,  Volume= 15,765 cf,  Atten= 66%,  Lag= 0.0 min
Primary = 1.85 cfs @ 12.05 hrs,  Volume= 15,765 cf
     Routed to Reach 1r : POI-1 for PRDA-1 (current)

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Peak Elev= 9.17' @ 12.20 hrs   Surf.Area= 744 sf   Storage= 2,971 cf

Plug-Flow detention time= 18.8 min calculated for 15,758 cf (100% of inflow)
Center-of-Mass det. time= 18.8 min ( 762.9 - 744.1 )

Volume Invert Avail.Storage Storage Description
#1 5.18' 8,050 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
5.18 744 0 0
6.00 744 610 610
7.00 744 744 1,354
8.00 744 744 2,098
9.00 744 744 2,842

10.00 744 744 3,586
11.00 744 744 4,330
12.00 744 744 5,074
13.00 744 744 5,818
14.00 744 744 6,562
15.00 744 744 7,306
16.00 744 744 8,050

Device Routing     Invert Outlet Devices
#1 Primary 5.18' 15.0" Vert. Outlet    C= 0.600   Limited to weir flow at low heads   
#2 Device 1 5.18' 0.850 cfs Constant Flow 1 (2-yr)   
#3 Device 1 7.80' 1.000 cfs Constant Flow 2 (10yr)   
#4 Device 1 10.50' 2.250 cfs Constant Flow 3 (25-yr)   
#5 Device 1 15.25' 5.6' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#6 Device 1 13.58' 2.5" Vert. Orifice    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=1.85 cfs @ 12.05 hrs  HW=7.90'   (Free Discharge)
1=Outlet  (Passes 1.85 cfs of 8.56 cfs potential flow)

2=Constant Flow 1 (2-yr)  (Constant Controls 0.85 cfs)
3=Constant Flow 2 (10yr)  (Constant Controls 1.00 cfs)
4=Constant Flow 3 (25-yr)  (Constant Controls 0.00 cfs)
5=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
6=Orifice  ( Controls 0.00 cfs)
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Pond P1.curr: BMP-1

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=37,664 sf
Peak Elev=9.17'

Storage=2,971 cf

5.42 cfs

1.85 cfs
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Stage-Discharge for Pond P1.curr: BMP-1

Elevation
(feet)

Primary
(cfs)

5.18 0.00
5.28 0.05
5.38 0.19
5.48 0.42
5.58 0.73
5.68 0.85
5.78 0.85
5.88 0.85
5.98 0.85
6.08 0.85
6.18 0.85
6.28 0.85
6.38 0.85
6.48 0.85
6.58 0.85
6.68 0.85
6.78 0.85
6.88 0.85
6.98 0.85
7.08 0.85
7.18 0.85
7.28 0.85
7.38 0.85
7.48 0.85
7.58 0.85
7.68 0.85
7.78 0.85
7.88 1.85
7.98 1.85
8.08 1.85
8.18 1.85
8.28 1.85
8.38 1.85
8.48 1.85
8.58 1.85
8.68 1.85
8.78 1.85
8.88 1.85
8.98 1.85
9.08 1.85
9.18 1.85
9.28 1.85
9.38 1.85
9.48 1.85
9.58 1.85
9.68 1.85
9.78 1.85
9.88 1.85
9.98 1.85

10.08 1.85
10.18 1.85
10.28 1.85

Elevation
(feet)

Primary
(cfs)

10.38 1.85
10.48 1.85
10.58 4.10
10.68 4.10
10.78 4.10
10.88 4.10
10.98 4.10
11.08 4.10
11.18 4.10
11.28 4.10
11.38 4.10
11.48 4.10
11.58 4.10
11.68 4.10
11.78 4.10
11.88 4.10
11.98 4.10
12.08 4.10
12.18 4.10
12.28 4.10
12.38 4.10
12.48 4.10
12.58 4.10
12.68 4.10
12.78 4.10
12.88 4.10
12.98 4.10
13.08 4.10
13.18 4.10
13.28 4.10
13.38 4.10
13.48 4.10
13.58 4.10
13.68 4.12
13.78 4.15
13.88 4.17
13.98 4.19
14.08 4.20
14.18 4.22
14.28 4.23
14.38 4.24
14.48 4.25
14.58 4.26
14.68 4.26
14.78 4.27
14.88 4.28
14.98 4.29
15.08 4.29
15.18 4.30
15.28 4.40
15.38 5.17
15.48 6.32

Elevation
(feet)

Primary
(cfs)

15.58 7.76
15.68 9.42
15.78 11.27
15.88 13.29
15.98 15.47
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Stage-Area-Storage for Pond P1.curr: BMP-1

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

5.18 744 0
5.38 744 149
5.58 744 298
5.78 744 446
5.98 744 595
6.18 744 744
6.38 744 893
6.58 744 1,042
6.78 744 1,190
6.98 744 1,339
7.18 744 1,488
7.38 744 1,637
7.58 744 1,786
7.78 744 1,934
7.98 744 2,083
8.18 744 2,232
8.38 744 2,381
8.58 744 2,530
8.78 744 2,678
8.98 744 2,827
9.18 744 2,976
9.38 744 3,125
9.58 744 3,274
9.78 744 3,422
9.98 744 3,571

10.18 744 3,720
10.38 744 3,869
10.58 744 4,018
10.78 744 4,166
10.98 744 4,315
11.18 744 4,464
11.38 744 4,613
11.58 744 4,762
11.78 744 4,910
11.98 744 5,059
12.18 744 5,208
12.38 744 5,357
12.58 744 5,506
12.78 744 5,654
12.98 744 5,803
13.18 744 5,952
13.38 744 6,101
13.58 744 6,250
13.78 744 6,398
13.98 744 6,547
14.18 744 6,696
14.38 744 6,845
14.58 744 6,994
14.78 744 7,142
14.98 744 7,291
15.18 744 7,440
15.38 744 7,589

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

15.58 744 7,738
15.78 744 7,886
15.98 744 8,035
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Time span=0.00-120.00 hrs, dt=0.05 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=3,865 sf   0.00% Impervious   Runoff Depth=3.42"Subcatchment PR1: PR.PER
   Tc=5.5 min   CN=74   Runoff=0.39 cfs  1,102 cf

Runoff Area=4,006 sf   100.00% Impervious   Runoff Depth=6.04"Subcatchment PR2: PR.IMP.SITE
   Tc=3.8 min   CN=98   Runoff=0.65 cfs  2,017 cf

Runoff Area=37,664 sf   100.00% Impervious   Runoff Depth=6.04"Subcatchment PR3: PR.IMP.BLDG
   Tc=1.8 min   CN=98   Runoff=6.49 cfs  18,962 cf

   Inflow=2.87 cfs  22,081 cfReach 1R: POI-1 for PRDA-1 (current)
   Outflow=2.87 cfs  22,081 cf

Peak Elev=10.47'  Storage=3,937 cf   Inflow=6.49 cfs  18,962 cfPond P1.curr: BMP-1
   Outflow=1.85 cfs  18,962 cf
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Summary for Subcatchment PR1: PR.PER

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.39 cfs @ 12.13 hrs,  Volume= 1,102 cf,  Depth= 3.42"
     Routed to Reach 1R : POI-1 for PRDA-1 (current)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  25-yr Rainfall=6.28"

Area (sf) CN Description
3,865 74 >75% Grass cover, Good, HSG C
3,865 100.00% Pervious Area

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

5.5 Direct Entry, 

Subcatchment PR1: PR.PER

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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NOAA 24-hr C
25-yr Rainfall=6.28"

Runoff Area=3,865 sf
Runoff Volume=1,102 cf

Runoff Depth=3.42"
Tc=5.5 min

CN=74

0.39 cfs
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Summary for Subcatchment PR2: PR.IMP.SITE

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.65 cfs @ 12.10 hrs,  Volume= 2,017 cf,  Depth= 6.04"
     Routed to Reach 1R : POI-1 for PRDA-1 (current)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  25-yr Rainfall=6.28"

Area (sf) CN Description
4,006 98 Paved parking, HSG D
4,006 100.00% Impervious Area

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

3.8 Direct Entry, 

Subcatchment PR2: PR.IMP.SITE

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
25-yr Rainfall=6.28"

Runoff Area=4,006 sf
Runoff Volume=2,017 cf

Runoff Depth=6.04"
Tc=3.8 min

CN=98

0.65 cfs
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Summary for Subcatchment PR3: PR.IMP.BLDG

[49] Hint: Tc<2dt may require smaller dt

Runoff = 6.49 cfs @ 12.08 hrs,  Volume= 18,962 cf,  Depth= 6.04"
     Routed to Pond p1.curr : BMP-1

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  25-yr Rainfall=6.28"

Area (sf) CN Description
37,664 98 Roofs, HSG D
37,664 100.00% Impervious Area

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

1.8 Direct Entry, 

Subcatchment PR3: PR.IMP.BLDG

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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NOAA 24-hr C
25-yr Rainfall=6.28"

Runoff Area=37,664 sf
Runoff Volume=18,962 cf

Runoff Depth=6.04"
Tc=1.8 min

CN=98

6.49 cfs
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Summary for Reach 1R: POI-1 for PRDA-1 (current)

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 45,535 sf, 91.51% Impervious,  Inflow Depth = 5.82"    for  25-yr event
Inflow = 2.87 cfs @ 12.10 hrs,  Volume= 22,081 cf
Outflow = 2.87 cfs @ 12.10 hrs,  Volume= 22,081 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs

Reach 1R: POI-1 for PRDA-1 (current)

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=45,535 sf
2.87 cfs

2.87 cfs
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Summary for Pond P1.curr: BMP-1

Inflow Area = 37,664 sf,100.00% Impervious,  Inflow Depth = 6.04"    for  25-yr event
Inflow = 6.49 cfs @ 12.08 hrs,  Volume= 18,962 cf
Outflow = 1.85 cfs @ 12.05 hrs,  Volume= 18,962 cf,  Atten= 71%,  Lag= 0.0 min
Primary = 1.85 cfs @ 12.05 hrs,  Volume= 18,962 cf
     Routed to Reach 1r : POI-1 for PRDA-1 (current)

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Peak Elev= 10.47' @ 12.24 hrs   Surf.Area= 744 sf   Storage= 3,937 cf

Plug-Flow detention time= 20.3 min calculated for 18,955 cf (100% of inflow)
Center-of-Mass det. time= 20.3 min ( 761.6 - 741.3 )

Volume Invert Avail.Storage Storage Description
#1 5.18' 8,050 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
5.18 744 0 0
6.00 744 610 610
7.00 744 744 1,354
8.00 744 744 2,098
9.00 744 744 2,842

10.00 744 744 3,586
11.00 744 744 4,330
12.00 744 744 5,074
13.00 744 744 5,818
14.00 744 744 6,562
15.00 744 744 7,306
16.00 744 744 8,050

Device Routing     Invert Outlet Devices
#1 Primary 5.18' 15.0" Vert. Outlet    C= 0.600   Limited to weir flow at low heads   
#2 Device 1 5.18' 0.850 cfs Constant Flow 1 (2-yr)   
#3 Device 1 7.80' 1.000 cfs Constant Flow 2 (10yr)   
#4 Device 1 10.50' 2.250 cfs Constant Flow 3 (25-yr)   
#5 Device 1 15.25' 5.6' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#6 Device 1 13.58' 2.5" Vert. Orifice    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=1.85 cfs @ 12.05 hrs  HW=8.67'   (Free Discharge)
1=Outlet  (Passes 1.85 cfs of 10.00 cfs potential flow)

2=Constant Flow 1 (2-yr)  (Constant Controls 0.85 cfs)
3=Constant Flow 2 (10yr)  (Constant Controls 1.00 cfs)
4=Constant Flow 3 (25-yr)  (Constant Controls 0.00 cfs)
5=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
6=Orifice  ( Controls 0.00 cfs)
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Pond P1.curr: BMP-1

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=37,664 sf
Peak Elev=10.47'
Storage=3,937 cf

6.49 cfs

1.85 cfs
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Stage-Discharge for Pond P1.curr: BMP-1

Elevation
(feet)

Primary
(cfs)

5.18 0.00
5.28 0.05
5.38 0.19
5.48 0.42
5.58 0.73
5.68 0.85
5.78 0.85
5.88 0.85
5.98 0.85
6.08 0.85
6.18 0.85
6.28 0.85
6.38 0.85
6.48 0.85
6.58 0.85
6.68 0.85
6.78 0.85
6.88 0.85
6.98 0.85
7.08 0.85
7.18 0.85
7.28 0.85
7.38 0.85
7.48 0.85
7.58 0.85
7.68 0.85
7.78 0.85
7.88 1.85
7.98 1.85
8.08 1.85
8.18 1.85
8.28 1.85
8.38 1.85
8.48 1.85
8.58 1.85
8.68 1.85
8.78 1.85
8.88 1.85
8.98 1.85
9.08 1.85
9.18 1.85
9.28 1.85
9.38 1.85
9.48 1.85
9.58 1.85
9.68 1.85
9.78 1.85
9.88 1.85
9.98 1.85

10.08 1.85
10.18 1.85
10.28 1.85

Elevation
(feet)

Primary
(cfs)

10.38 1.85
10.48 1.85
10.58 4.10
10.68 4.10
10.78 4.10
10.88 4.10
10.98 4.10
11.08 4.10
11.18 4.10
11.28 4.10
11.38 4.10
11.48 4.10
11.58 4.10
11.68 4.10
11.78 4.10
11.88 4.10
11.98 4.10
12.08 4.10
12.18 4.10
12.28 4.10
12.38 4.10
12.48 4.10
12.58 4.10
12.68 4.10
12.78 4.10
12.88 4.10
12.98 4.10
13.08 4.10
13.18 4.10
13.28 4.10
13.38 4.10
13.48 4.10
13.58 4.10
13.68 4.12
13.78 4.15
13.88 4.17
13.98 4.19
14.08 4.20
14.18 4.22
14.28 4.23
14.38 4.24
14.48 4.25
14.58 4.26
14.68 4.26
14.78 4.27
14.88 4.28
14.98 4.29
15.08 4.29
15.18 4.30
15.28 4.40
15.38 5.17
15.48 6.32

Elevation
(feet)

Primary
(cfs)

15.58 7.76
15.68 9.42
15.78 11.27
15.88 13.29
15.98 15.47
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Stage-Area-Storage for Pond P1.curr: BMP-1

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

5.18 744 0
5.38 744 149
5.58 744 298
5.78 744 446
5.98 744 595
6.18 744 744
6.38 744 893
6.58 744 1,042
6.78 744 1,190
6.98 744 1,339
7.18 744 1,488
7.38 744 1,637
7.58 744 1,786
7.78 744 1,934
7.98 744 2,083
8.18 744 2,232
8.38 744 2,381
8.58 744 2,530
8.78 744 2,678
8.98 744 2,827
9.18 744 2,976
9.38 744 3,125
9.58 744 3,274
9.78 744 3,422
9.98 744 3,571

10.18 744 3,720
10.38 744 3,869
10.58 744 4,018
10.78 744 4,166
10.98 744 4,315
11.18 744 4,464
11.38 744 4,613
11.58 744 4,762
11.78 744 4,910
11.98 744 5,059
12.18 744 5,208
12.38 744 5,357
12.58 744 5,506
12.78 744 5,654
12.98 744 5,803
13.18 744 5,952
13.38 744 6,101
13.58 744 6,250
13.78 744 6,398
13.98 744 6,547
14.18 744 6,696
14.38 744 6,845
14.58 744 6,994
14.78 744 7,142
14.98 744 7,291
15.18 744 7,440
15.38 744 7,589

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

15.58 744 7,738
15.78 744 7,886
15.98 744 8,035
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Time span=0.00-120.00 hrs, dt=0.05 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=3,865 sf   0.00% Impervious   Runoff Depth=5.78"Subcatchment PR1: PR.PER
   Tc=5.5 min   CN=74   Runoff=0.65 cfs  1,863 cf

Runoff Area=4,006 sf   100.00% Impervious   Runoff Depth=8.71"Subcatchment PR2: PR.IMP.SITE
   Tc=3.8 min   CN=98   Runoff=0.93 cfs  2,908 cf

Runoff Area=37,664 sf   100.00% Impervious   Runoff Depth=8.71"Subcatchment PR3: PR.IMP.BLDG
   Tc=1.8 min   CN=98   Runoff=9.26 cfs  27,337 cf

   Inflow=5.81 cfs  32,107 cfReach 1R: POI-1 for PRDA-1 (current)
   Outflow=5.81 cfs  32,107 cf

Peak Elev=12.37'  Storage=5,351 cf   Inflow=9.26 cfs  27,337 cfPond P1.curr: BMP-1
   Outflow=4.10 cfs  27,337 cf
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Summary for Subcatchment PR1: PR.PER

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.65 cfs @ 12.12 hrs,  Volume= 1,863 cf,  Depth= 5.78"
     Routed to Reach 1R : POI-1 for PRDA-1 (current)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-yr, Current Rainfall=8.95"

Area (sf) CN Description
3,865 74 >75% Grass cover, Good, HSG C
3,865 100.00% Pervious Area

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

5.5 Direct Entry, 

Subcatchment PR1: PR.PER

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  

(c
fs

)

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

NOAA 24-hr C
100-yr

Current Rainfall=8.95"
Runoff Area=3,865 sf

Runoff Volume=1,863 cf
Runoff Depth=5.78"

Tc=5.5 min
CN=74

0.65 cfs
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Summary for Subcatchment PR2: PR.IMP.SITE

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.93 cfs @ 12.10 hrs,  Volume= 2,908 cf,  Depth= 8.71"
     Routed to Reach 1R : POI-1 for PRDA-1 (current)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-yr, Current Rainfall=8.95"

Area (sf) CN Description
4,006 98 Paved parking, HSG D
4,006 100.00% Impervious Area

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

3.8 Direct Entry, 

Subcatchment PR2: PR.IMP.SITE

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  

(c
fs

)

1

0

NOAA 24-hr C
100-yr

Current Rainfall=8.95"
Runoff Area=4,006 sf

Runoff Volume=2,908 cf
Runoff Depth=8.71"

Tc=3.8 min
CN=98

0.93 cfs
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Summary for Subcatchment PR3: PR.IMP.BLDG

[49] Hint: Tc<2dt may require smaller dt

Runoff = 9.26 cfs @ 12.08 hrs,  Volume= 27,337 cf,  Depth= 8.71"
     Routed to Pond p1.curr : BMP-1

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-yr, Current Rainfall=8.95"

Area (sf) CN Description
37,664 98 Roofs, HSG D
37,664 100.00% Impervious Area

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

1.8 Direct Entry, 

Subcatchment PR3: PR.IMP.BLDG

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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NOAA 24-hr C
100-yr

Current Rainfall=8.95"
Runoff Area=37,664 sf

Runoff Volume=27,337 cf
Runoff Depth=8.71"

Tc=1.8 min
CN=98

9.26 cfs
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Summary for Reach 1R: POI-1 for PRDA-1 (current)

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 45,535 sf, 91.51% Impervious,  Inflow Depth = 8.46"    for  100-yr, Current event
Inflow = 5.81 cfs @ 12.12 hrs,  Volume= 32,107 cf
Outflow = 5.81 cfs @ 12.12 hrs,  Volume= 32,107 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs

Reach 1R: POI-1 for PRDA-1 (current)

Inflow
Outflow

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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Inflow Area=45,535 sf
5.81 cfs

5.81 cfs
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Summary for Pond P1.curr: BMP-1

Inflow Area = 37,664 sf,100.00% Impervious,  Inflow Depth = 8.71"    for  100-yr, Current event
Inflow = 9.26 cfs @ 12.08 hrs,  Volume= 27,337 cf
Outflow = 4.10 cfs @ 12.10 hrs,  Volume= 27,337 cf,  Atten= 56%,  Lag= 1.5 min
Primary = 4.10 cfs @ 12.10 hrs,  Volume= 27,337 cf
     Routed to Reach 1r : POI-1 for PRDA-1 (current)

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Peak Elev= 12.37' @ 12.16 hrs   Surf.Area= 744 sf   Storage= 5,351 cf

Plug-Flow detention time= 18.6 min calculated for 27,325 cf (100% of inflow)
Center-of-Mass det. time= 18.6 min ( 755.1 - 736.5 )

Volume Invert Avail.Storage Storage Description
#1 5.18' 8,050 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
5.18 744 0 0
6.00 744 610 610
7.00 744 744 1,354
8.00 744 744 2,098
9.00 744 744 2,842

10.00 744 744 3,586
11.00 744 744 4,330
12.00 744 744 5,074
13.00 744 744 5,818
14.00 744 744 6,562
15.00 744 744 7,306
16.00 744 744 8,050

Device Routing     Invert Outlet Devices
#1 Primary 5.18' 15.0" Vert. Outlet    C= 0.600   Limited to weir flow at low heads   
#2 Device 1 5.18' 0.850 cfs Constant Flow 1 (2-yr)   
#3 Device 1 7.80' 1.000 cfs Constant Flow 2 (10yr)   
#4 Device 1 10.50' 2.250 cfs Constant Flow 3 (25-yr)   
#5 Device 1 15.25' 5.6' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#6 Device 1 13.58' 2.5" Vert. Orifice    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=4.10 cfs @ 12.10 hrs  HW=11.82'   (Free Discharge)
1=Outlet  (Passes 4.10 cfs of 14.49 cfs potential flow)

2=Constant Flow 1 (2-yr)  (Constant Controls 0.85 cfs)
3=Constant Flow 2 (10yr)  (Constant Controls 1.00 cfs)
4=Constant Flow 3 (25-yr)  (Constant Controls 2.25 cfs)
5=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
6=Orifice  ( Controls 0.00 cfs)
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Pond P1.curr: BMP-1

Inflow
Primary

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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Inflow Area=37,664 sf
Peak Elev=12.37'
Storage=5,351 cf

9.26 cfs

4.10 cfs
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Stage-Discharge for Pond P1.curr: BMP-1

Elevation
(feet)

Primary
(cfs)

5.18 0.00
5.28 0.05
5.38 0.19
5.48 0.42
5.58 0.73
5.68 0.85
5.78 0.85
5.88 0.85
5.98 0.85
6.08 0.85
6.18 0.85
6.28 0.85
6.38 0.85
6.48 0.85
6.58 0.85
6.68 0.85
6.78 0.85
6.88 0.85
6.98 0.85
7.08 0.85
7.18 0.85
7.28 0.85
7.38 0.85
7.48 0.85
7.58 0.85
7.68 0.85
7.78 0.85
7.88 1.85
7.98 1.85
8.08 1.85
8.18 1.85
8.28 1.85
8.38 1.85
8.48 1.85
8.58 1.85
8.68 1.85
8.78 1.85
8.88 1.85
8.98 1.85
9.08 1.85
9.18 1.85
9.28 1.85
9.38 1.85
9.48 1.85
9.58 1.85
9.68 1.85
9.78 1.85
9.88 1.85
9.98 1.85

10.08 1.85
10.18 1.85
10.28 1.85

Elevation
(feet)

Primary
(cfs)

10.38 1.85
10.48 1.85
10.58 4.10
10.68 4.10
10.78 4.10
10.88 4.10
10.98 4.10
11.08 4.10
11.18 4.10
11.28 4.10
11.38 4.10
11.48 4.10
11.58 4.10
11.68 4.10
11.78 4.10
11.88 4.10
11.98 4.10
12.08 4.10
12.18 4.10
12.28 4.10
12.38 4.10
12.48 4.10
12.58 4.10
12.68 4.10
12.78 4.10
12.88 4.10
12.98 4.10
13.08 4.10
13.18 4.10
13.28 4.10
13.38 4.10
13.48 4.10
13.58 4.10
13.68 4.12
13.78 4.15
13.88 4.17
13.98 4.19
14.08 4.20
14.18 4.22
14.28 4.23
14.38 4.24
14.48 4.25
14.58 4.26
14.68 4.26
14.78 4.27
14.88 4.28
14.98 4.29
15.08 4.29
15.18 4.30
15.28 4.40
15.38 5.17
15.48 6.32

Elevation
(feet)

Primary
(cfs)

15.58 7.76
15.68 9.42
15.78 11.27
15.88 13.29
15.98 15.47
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Stage-Area-Storage for Pond P1.curr: BMP-1

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

5.18 744 0
5.38 744 149
5.58 744 298
5.78 744 446
5.98 744 595
6.18 744 744
6.38 744 893
6.58 744 1,042
6.78 744 1,190
6.98 744 1,339
7.18 744 1,488
7.38 744 1,637
7.58 744 1,786
7.78 744 1,934
7.98 744 2,083
8.18 744 2,232
8.38 744 2,381
8.58 744 2,530
8.78 744 2,678
8.98 744 2,827
9.18 744 2,976
9.38 744 3,125
9.58 744 3,274
9.78 744 3,422
9.98 744 3,571

10.18 744 3,720
10.38 744 3,869
10.58 744 4,018
10.78 744 4,166
10.98 744 4,315
11.18 744 4,464
11.38 744 4,613
11.58 744 4,762
11.78 744 4,910
11.98 744 5,059
12.18 744 5,208
12.38 744 5,357
12.58 744 5,506
12.78 744 5,654
12.98 744 5,803
13.18 744 5,952
13.38 744 6,101
13.58 744 6,250
13.78 744 6,398
13.98 744 6,547
14.18 744 6,696
14.38 744 6,845
14.58 744 6,994
14.78 744 7,142
14.98 744 7,291
15.18 744 7,440
15.38 744 7,589

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

15.58 744 7,738
15.78 744 7,886
15.98 744 8,035
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Subcat Reach Pond Link
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Area Listing (selected nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

3,865 74 >75% Grass cover, Good, HSG C  (PR4)

4,006 98 Paved parking, HSG D  (PR5)

37,664 98 Roofs, HSG D  (PR6)
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Time span=0.00-120.00 hrs, dt=0.05 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=3,865 sf   0.00% Impervious   Runoff Depth=1.53"Subcatchment PR4: PR.PER
   Tc=5.2 min   CN=74   Runoff=0.17 cfs  493 cf

Runoff Area=4,006 sf   100.00% Impervious   Runoff Depth=3.68"Subcatchment PR5: PR.IMP.SITE
   Tc=3.7 min   CN=98   Runoff=0.40 cfs  1,227 cf

Runoff Area=37,664 sf   100.00% Impervious   Runoff Depth=3.68"Subcatchment PR6: PR.IMP.BLDG
   Tc=1.8 min   CN=98   Runoff=4.02 cfs  11,536 cf

   Inflow=2.37 cfs  13,256 cfReach 2R: POI-1 for PRDA-1 (projected)
   Outflow=2.37 cfs  13,256 cf

Peak Elev=8.03'  Storage=2,123 cf   Inflow=4.02 cfs  11,536 cfPond P1.proj: BMP-1
   Outflow=1.98 cfs  11,536 cf
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Summary for Subcatchment PR4: PR.PER

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.17 cfs @ 12.12 hrs,  Volume= 493 cf,  Depth= 1.53"
     Routed to Reach 2R : POI-1 for PRDA-1 (projected)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-yr, Projected Rainfall=3.91"

Area (sf) CN Description
3,865 74 >75% Grass cover, Good, HSG C
3,865 100.00% Pervious Area

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

5.2 Direct Entry, 

Subcatchment PR4: PR.PER

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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NOAA 24-hr C
2-yr

Projected Rainfall=3.91"
Runoff Area=3,865 sf

Runoff Volume=493 cf
Runoff Depth=1.53"

Tc=5.2 min
CN=74

0.17 cfs
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Summary for Subcatchment PR5: PR.IMP.SITE

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.40 cfs @ 12.10 hrs,  Volume= 1,227 cf,  Depth= 3.68"
     Routed to Reach 2R : POI-1 for PRDA-1 (projected)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-yr, Projected Rainfall=3.91"

Area (sf) CN Description
4,006 98 Paved parking, HSG D
4,006 100.00% Impervious Area

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

3.7 Direct Entry, 

Subcatchment PR5: PR.IMP.SITE

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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NOAA 24-hr C
2-yr

Projected Rainfall=3.91"
Runoff Area=4,006 sf

Runoff Volume=1,227 cf
Runoff Depth=3.68"

Tc=3.7 min
CN=98

0.40 cfs



NOAA 24-hr C  2-yr, Projected Rainfall=3.91"2024-03-18 - Stormwater Analysis Concept - Co
  Printed  3/19/2024Prepared by Langan Engineering

Page 6HydroCAD® 10.20-4a  s/n 08223  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment PR6: PR.IMP.BLDG

[49] Hint: Tc<2dt may require smaller dt

Runoff = 4.02 cfs @ 12.08 hrs,  Volume= 11,536 cf,  Depth= 3.68"
     Routed to Pond P1.proj : BMP-1

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-yr, Projected Rainfall=3.91"

Area (sf) CN Description
37,664 98 Roofs, HSG D
37,664 100.00% Impervious Area

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

1.8 Direct Entry, 

Subcatchment PR6: PR.IMP.BLDG

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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NOAA 24-hr C
2-yr

Projected Rainfall=3.91"
Runoff Area=37,664 sf

Runoff Volume=11,536 cf
Runoff Depth=3.68"

Tc=1.8 min
CN=98

4.02 cfs
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Summary for Reach 2R: POI-1 for PRDA-1 (projected)

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 45,535 sf, 91.51% Impervious,  Inflow Depth = 3.49"    for  2-yr, Projected event
Inflow = 2.37 cfs @ 12.17 hrs,  Volume= 13,256 cf
Outflow = 2.37 cfs @ 12.17 hrs,  Volume= 13,256 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs

Reach 2R: POI-1 for PRDA-1 (projected)

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=45,535 sf
2.37 cfs

2.37 cfs
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Summary for Pond P1.proj: BMP-1

Inflow Area = 37,664 sf,100.00% Impervious,  Inflow Depth = 3.68"    for  2-yr, Projected event
Inflow = 4.02 cfs @ 12.08 hrs,  Volume= 11,536 cf
Outflow = 1.98 cfs @ 12.18 hrs,  Volume= 11,536 cf,  Atten= 51%,  Lag= 6.0 min
Primary = 1.98 cfs @ 12.18 hrs,  Volume= 11,536 cf
     Routed to Reach 2r : POI-1 for PRDA-1 (projected)

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Peak Elev= 8.03' @ 12.17 hrs   Surf.Area= 744 sf   Storage= 2,123 cf

Plug-Flow detention time= 19.4 min calculated for 11,531 cf (100% of inflow)
Center-of-Mass det. time= 19.5 min ( 769.0 - 749.5 )

Volume Invert Avail.Storage Storage Description
#1 5.18' 8,050 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
5.18 744 0 0
6.00 744 610 610
7.00 744 744 1,354
8.00 744 744 2,098
9.00 744 744 2,842

10.00 744 744 3,586
11.00 744 744 4,330
12.00 744 744 5,074
13.00 744 744 5,818
14.00 744 744 6,562
15.00 744 744 7,306
16.00 744 744 8,050

Device Routing     Invert Outlet Devices
#1 Primary 5.18' 15.0" Vert. Outlet    C= 0.600   Limited to weir flow at low heads   
#2 Device 1 5.18' 0.850 cfs Constant Flow 1 (2-yr)   
#3 Device 1 7.80' 1.000 cfs Constant Flow 2 (10yr)   
#4 Device 1 10.50' 2.250 cfs Constant Flow 3 (25-yr)   
#5 Device 1 15.25' 5.6' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#6 Device 1 13.58' 2.5" Vert. Orifice    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=1.85 cfs @ 12.18 hrs  HW=7.97'   (Free Discharge)
1=Outlet  (Passes 1.85 cfs of 8.70 cfs potential flow)

2=Constant Flow 1 (2-yr)  (Constant Controls 0.85 cfs)
3=Constant Flow 2 (10yr)  (Constant Controls 1.00 cfs)
4=Constant Flow 3 (25-yr)  (Constant Controls 0.00 cfs)
5=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
6=Orifice  ( Controls 0.00 cfs)
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Pond P1.proj: BMP-1

Inflow
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Hydrograph
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Stage-Discharge for Pond P1.proj: BMP-1

Elevation
(feet)

Primary
(cfs)

5.18 0.00
5.28 0.05
5.38 0.19
5.48 0.42
5.58 0.73
5.68 0.85
5.78 0.85
5.88 0.85
5.98 0.85
6.08 0.85
6.18 0.85
6.28 0.85
6.38 0.85
6.48 0.85
6.58 0.85
6.68 0.85
6.78 0.85
6.88 0.85
6.98 0.85
7.08 0.85
7.18 0.85
7.28 0.85
7.38 0.85
7.48 0.85
7.58 0.85
7.68 0.85
7.78 0.85
7.88 1.85
7.98 1.85
8.08 1.85
8.18 1.85
8.28 1.85
8.38 1.85
8.48 1.85
8.58 1.85
8.68 1.85
8.78 1.85
8.88 1.85
8.98 1.85
9.08 1.85
9.18 1.85
9.28 1.85
9.38 1.85
9.48 1.85
9.58 1.85
9.68 1.85
9.78 1.85
9.88 1.85
9.98 1.85

10.08 1.85
10.18 1.85
10.28 1.85

Elevation
(feet)

Primary
(cfs)

10.38 1.85
10.48 1.85
10.58 4.10
10.68 4.10
10.78 4.10
10.88 4.10
10.98 4.10
11.08 4.10
11.18 4.10
11.28 4.10
11.38 4.10
11.48 4.10
11.58 4.10
11.68 4.10
11.78 4.10
11.88 4.10
11.98 4.10
12.08 4.10
12.18 4.10
12.28 4.10
12.38 4.10
12.48 4.10
12.58 4.10
12.68 4.10
12.78 4.10
12.88 4.10
12.98 4.10
13.08 4.10
13.18 4.10
13.28 4.10
13.38 4.10
13.48 4.10
13.58 4.10
13.68 4.12
13.78 4.15
13.88 4.17
13.98 4.19
14.08 4.20
14.18 4.22
14.28 4.23
14.38 4.24
14.48 4.25
14.58 4.26
14.68 4.26
14.78 4.27
14.88 4.28
14.98 4.29
15.08 4.29
15.18 4.30
15.28 4.40
15.38 5.17
15.48 6.32

Elevation
(feet)

Primary
(cfs)

15.58 7.76
15.68 9.42
15.78 11.27
15.88 13.29
15.98 15.47
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Stage-Area-Storage for Pond P1.proj: BMP-1

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

5.18 744 0
5.38 744 149
5.58 744 298
5.78 744 446
5.98 744 595
6.18 744 744
6.38 744 893
6.58 744 1,042
6.78 744 1,190
6.98 744 1,339
7.18 744 1,488
7.38 744 1,637
7.58 744 1,786
7.78 744 1,934
7.98 744 2,083
8.18 744 2,232
8.38 744 2,381
8.58 744 2,530
8.78 744 2,678
8.98 744 2,827
9.18 744 2,976
9.38 744 3,125
9.58 744 3,274
9.78 744 3,422
9.98 744 3,571

10.18 744 3,720
10.38 744 3,869
10.58 744 4,018
10.78 744 4,166
10.98 744 4,315
11.18 744 4,464
11.38 744 4,613
11.58 744 4,762
11.78 744 4,910
11.98 744 5,059
12.18 744 5,208
12.38 744 5,357
12.58 744 5,506
12.78 744 5,654
12.98 744 5,803
13.18 744 5,952
13.38 744 6,101
13.58 744 6,250
13.78 744 6,398
13.98 744 6,547
14.18 744 6,696
14.38 744 6,845
14.58 744 6,994
14.78 744 7,142
14.98 744 7,291
15.18 744 7,440
15.38 744 7,589

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

15.58 744 7,738
15.78 744 7,886
15.98 744 8,035
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Time span=0.00-120.00 hrs, dt=0.05 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=3,865 sf   0.00% Impervious   Runoff Depth=3.33"Subcatchment PR4: PR.PER
   Tc=5.2 min   CN=74   Runoff=0.38 cfs  1,072 cf

Runoff Area=4,006 sf   100.00% Impervious   Runoff Depth=5.93"Subcatchment PR5: PR.IMP.SITE
   Tc=3.7 min   CN=98   Runoff=0.64 cfs  1,980 cf

Runoff Area=37,664 sf   100.00% Impervious   Runoff Depth=5.93"Subcatchment PR6: PR.IMP.BLDG
   Tc=1.8 min   CN=98   Runoff=6.37 cfs  18,618 cf

   Inflow=2.86 cfs  21,670 cfReach 2R: POI-1 for PRDA-1 (projected)
   Outflow=2.86 cfs  21,670 cf

Peak Elev=10.40'  Storage=3,886 cf   Inflow=6.37 cfs  18,618 cfPond P1.proj: BMP-1
   Outflow=1.85 cfs  18,618 cf
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Summary for Subcatchment PR4: PR.PER

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.38 cfs @ 12.12 hrs,  Volume= 1,072 cf,  Depth= 3.33"
     Routed to Reach 2R : POI-1 for PRDA-1 (projected)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-yr, Projected Rainfall=6.17"

Area (sf) CN Description
3,865 74 >75% Grass cover, Good, HSG C
3,865 100.00% Pervious Area

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

5.2 Direct Entry, 

Subcatchment PR4: PR.PER

Runoff

Hydrograph

Time  (hours)
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Projected Rainfall=6.17"
Runoff Area=3,865 sf

Runoff Volume=1,072 cf
Runoff Depth=3.33"

Tc=5.2 min
CN=74

0.38 cfs
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Summary for Subcatchment PR5: PR.IMP.SITE

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.64 cfs @ 12.10 hrs,  Volume= 1,980 cf,  Depth= 5.93"
     Routed to Reach 2R : POI-1 for PRDA-1 (projected)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-yr, Projected Rainfall=6.17"

Area (sf) CN Description
4,006 98 Paved parking, HSG D
4,006 100.00% Impervious Area

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

3.7 Direct Entry, 

Subcatchment PR5: PR.IMP.SITE

Runoff

Hydrograph

Time  (hours)
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Runoff Volume=1,980 cf
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Tc=3.7 min
CN=98

0.64 cfs



NOAA 24-hr C  10-yr, Projected Rainfall=6.17"2024-03-18 - Stormwater Analysis Concept - C
  Printed  3/19/2024Prepared by Langan Engineering

Page 15HydroCAD® 10.20-4a  s/n 08223  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment PR6: PR.IMP.BLDG

[49] Hint: Tc<2dt may require smaller dt

Runoff = 6.37 cfs @ 12.08 hrs,  Volume= 18,618 cf,  Depth= 5.93"
     Routed to Pond P1.proj : BMP-1

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-yr, Projected Rainfall=6.17"

Area (sf) CN Description
37,664 98 Roofs, HSG D
37,664 100.00% Impervious Area

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

1.8 Direct Entry, 

Subcatchment PR6: PR.IMP.BLDG

Runoff

Hydrograph

Time  (hours)
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Projected Rainfall=6.17"
Runoff Area=37,664 sf

Runoff Volume=18,618 cf
Runoff Depth=5.93"

Tc=1.8 min
CN=98

6.37 cfs
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Summary for Reach 2R: POI-1 for PRDA-1 (projected)

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 45,535 sf, 91.51% Impervious,  Inflow Depth = 5.71"    for  10-yr, Projected event
Inflow = 2.86 cfs @ 12.10 hrs,  Volume= 21,670 cf
Outflow = 2.86 cfs @ 12.10 hrs,  Volume= 21,670 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs

Reach 2R: POI-1 for PRDA-1 (projected)

Inflow
Outflow

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  

(c
fs

)

3

2

1

0

Inflow Area=45,535 sf
2.86 cfs

2.86 cfs



NOAA 24-hr C  10-yr, Projected Rainfall=6.17"2024-03-18 - Stormwater Analysis Concept - C
  Printed  3/19/2024Prepared by Langan Engineering

Page 17HydroCAD® 10.20-4a  s/n 08223  © 2023 HydroCAD Software Solutions LLC

Summary for Pond P1.proj: BMP-1

Inflow Area = 37,664 sf,100.00% Impervious,  Inflow Depth = 5.93"    for  10-yr, Projected event
Inflow = 6.37 cfs @ 12.08 hrs,  Volume= 18,618 cf
Outflow = 1.85 cfs @ 12.05 hrs,  Volume= 18,618 cf,  Atten= 71%,  Lag= 0.0 min
Primary = 1.85 cfs @ 12.05 hrs,  Volume= 18,618 cf
     Routed to Reach 2r : POI-1 for PRDA-1 (projected)

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Peak Elev= 10.40' @ 12.23 hrs   Surf.Area= 744 sf   Storage= 3,886 cf

Plug-Flow detention time= 20.4 min calculated for 18,610 cf (100% of inflow)
Center-of-Mass det. time= 20.4 min ( 762.0 - 741.5 )

Volume Invert Avail.Storage Storage Description
#1 5.18' 8,050 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
5.18 744 0 0
6.00 744 610 610
7.00 744 744 1,354
8.00 744 744 2,098
9.00 744 744 2,842

10.00 744 744 3,586
11.00 744 744 4,330
12.00 744 744 5,074
13.00 744 744 5,818
14.00 744 744 6,562
15.00 744 744 7,306
16.00 744 744 8,050

Device Routing     Invert Outlet Devices
#1 Primary 5.18' 15.0" Vert. Outlet    C= 0.600   Limited to weir flow at low heads   
#2 Device 1 5.18' 0.850 cfs Constant Flow 1 (2-yr)   
#3 Device 1 7.80' 1.000 cfs Constant Flow 2 (10yr)   
#4 Device 1 10.50' 2.250 cfs Constant Flow 3 (25-yr)   
#5 Device 1 15.25' 5.6' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#6 Device 1 13.58' 2.5" Vert. Orifice    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=1.85 cfs @ 12.05 hrs  HW=8.66'   (Free Discharge)
1=Outlet  (Passes 1.85 cfs of 9.98 cfs potential flow)

2=Constant Flow 1 (2-yr)  (Constant Controls 0.85 cfs)
3=Constant Flow 2 (10yr)  (Constant Controls 1.00 cfs)
4=Constant Flow 3 (25-yr)  (Constant Controls 0.00 cfs)
5=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
6=Orifice  ( Controls 0.00 cfs)
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Pond P1.proj: BMP-1
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Stage-Discharge for Pond P1.proj: BMP-1

Elevation
(feet)

Primary
(cfs)

5.18 0.00
5.28 0.05
5.38 0.19
5.48 0.42
5.58 0.73
5.68 0.85
5.78 0.85
5.88 0.85
5.98 0.85
6.08 0.85
6.18 0.85
6.28 0.85
6.38 0.85
6.48 0.85
6.58 0.85
6.68 0.85
6.78 0.85
6.88 0.85
6.98 0.85
7.08 0.85
7.18 0.85
7.28 0.85
7.38 0.85
7.48 0.85
7.58 0.85
7.68 0.85
7.78 0.85
7.88 1.85
7.98 1.85
8.08 1.85
8.18 1.85
8.28 1.85
8.38 1.85
8.48 1.85
8.58 1.85
8.68 1.85
8.78 1.85
8.88 1.85
8.98 1.85
9.08 1.85
9.18 1.85
9.28 1.85
9.38 1.85
9.48 1.85
9.58 1.85
9.68 1.85
9.78 1.85
9.88 1.85
9.98 1.85

10.08 1.85
10.18 1.85
10.28 1.85

Elevation
(feet)

Primary
(cfs)

10.38 1.85
10.48 1.85
10.58 4.10
10.68 4.10
10.78 4.10
10.88 4.10
10.98 4.10
11.08 4.10
11.18 4.10
11.28 4.10
11.38 4.10
11.48 4.10
11.58 4.10
11.68 4.10
11.78 4.10
11.88 4.10
11.98 4.10
12.08 4.10
12.18 4.10
12.28 4.10
12.38 4.10
12.48 4.10
12.58 4.10
12.68 4.10
12.78 4.10
12.88 4.10
12.98 4.10
13.08 4.10
13.18 4.10
13.28 4.10
13.38 4.10
13.48 4.10
13.58 4.10
13.68 4.12
13.78 4.15
13.88 4.17
13.98 4.19
14.08 4.20
14.18 4.22
14.28 4.23
14.38 4.24
14.48 4.25
14.58 4.26
14.68 4.26
14.78 4.27
14.88 4.28
14.98 4.29
15.08 4.29
15.18 4.30
15.28 4.40
15.38 5.17
15.48 6.32

Elevation
(feet)

Primary
(cfs)

15.58 7.76
15.68 9.42
15.78 11.27
15.88 13.29
15.98 15.47
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Stage-Area-Storage for Pond P1.proj: BMP-1

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

5.18 744 0
5.38 744 149
5.58 744 298
5.78 744 446
5.98 744 595
6.18 744 744
6.38 744 893
6.58 744 1,042
6.78 744 1,190
6.98 744 1,339
7.18 744 1,488
7.38 744 1,637
7.58 744 1,786
7.78 744 1,934
7.98 744 2,083
8.18 744 2,232
8.38 744 2,381
8.58 744 2,530
8.78 744 2,678
8.98 744 2,827
9.18 744 2,976
9.38 744 3,125
9.58 744 3,274
9.78 744 3,422
9.98 744 3,571

10.18 744 3,720
10.38 744 3,869
10.58 744 4,018
10.78 744 4,166
10.98 744 4,315
11.18 744 4,464
11.38 744 4,613
11.58 744 4,762
11.78 744 4,910
11.98 744 5,059
12.18 744 5,208
12.38 744 5,357
12.58 744 5,506
12.78 744 5,654
12.98 744 5,803
13.18 744 5,952
13.38 744 6,101
13.58 744 6,250
13.78 744 6,398
13.98 744 6,547
14.18 744 6,696
14.38 744 6,845
14.58 744 6,994
14.78 744 7,142
14.98 744 7,291
15.18 744 7,440
15.38 744 7,589

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

15.58 744 7,738
15.78 744 7,886
15.98 744 8,035
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Time span=0.00-120.00 hrs, dt=0.05 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=3,865 sf   0.00% Impervious   Runoff Depth=3.42"Subcatchment PR4: PR.PER
   Tc=5.2 min   CN=74   Runoff=0.39 cfs  1,102 cf

Runoff Area=4,006 sf   100.00% Impervious   Runoff Depth=6.04"Subcatchment PR5: PR.IMP.SITE
   Tc=3.7 min   CN=98   Runoff=0.65 cfs  2,017 cf

Runoff Area=37,664 sf   100.00% Impervious   Runoff Depth=6.04"Subcatchment PR6: PR.IMP.BLDG
   Tc=1.8 min   CN=98   Runoff=6.49 cfs  18,962 cf

   Inflow=2.88 cfs  22,081 cfReach 2R: POI-1 for PRDA-1 (projected)
   Outflow=2.88 cfs  22,081 cf

Peak Elev=10.47'  Storage=3,937 cf   Inflow=6.49 cfs  18,962 cfPond P1.proj: BMP-1
   Outflow=1.85 cfs  18,962 cf
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Summary for Subcatchment PR4: PR.PER

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.39 cfs @ 12.12 hrs,  Volume= 1,102 cf,  Depth= 3.42"
     Routed to Reach 2R : POI-1 for PRDA-1 (projected)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  25-yr Rainfall=6.28"

Area (sf) CN Description
3,865 74 >75% Grass cover, Good, HSG C
3,865 100.00% Pervious Area

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

5.2 Direct Entry, 

Subcatchment PR4: PR.PER

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  

(c
fs

)

0.44

0.42
0.4

0.38
0.36

0.34
0.32

0.3
0.28

0.26
0.24

0.22
0.2

0.18
0.16

0.14
0.12

0.1
0.08

0.06
0.04

0.02
0

NOAA 24-hr C
25-yr Rainfall=6.28"

Runoff Area=3,865 sf
Runoff Volume=1,102 cf

Runoff Depth=3.42"
Tc=5.2 min

CN=74

0.39 cfs
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Summary for Subcatchment PR5: PR.IMP.SITE

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.65 cfs @ 12.10 hrs,  Volume= 2,017 cf,  Depth= 6.04"
     Routed to Reach 2R : POI-1 for PRDA-1 (projected)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  25-yr Rainfall=6.28"

Area (sf) CN Description
4,006 98 Paved parking, HSG D
4,006 100.00% Impervious Area

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

3.7 Direct Entry, 

Subcatchment PR5: PR.IMP.SITE

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

NOAA 24-hr C
25-yr Rainfall=6.28"

Runoff Area=4,006 sf
Runoff Volume=2,017 cf

Runoff Depth=6.04"
Tc=3.7 min

CN=98

0.65 cfs
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Summary for Subcatchment PR6: PR.IMP.BLDG

[49] Hint: Tc<2dt may require smaller dt

Runoff = 6.49 cfs @ 12.08 hrs,  Volume= 18,962 cf,  Depth= 6.04"
     Routed to Pond P1.proj : BMP-1

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  25-yr Rainfall=6.28"

Area (sf) CN Description
37,664 98 Roofs, HSG D
37,664 100.00% Impervious Area

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

1.8 Direct Entry, 

Subcatchment PR6: PR.IMP.BLDG

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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NOAA 24-hr C
25-yr Rainfall=6.28"

Runoff Area=37,664 sf
Runoff Volume=18,962 cf

Runoff Depth=6.04"
Tc=1.8 min

CN=98

6.49 cfs
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Summary for Reach 2R: POI-1 for PRDA-1 (projected)

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 45,535 sf, 91.51% Impervious,  Inflow Depth = 5.82"    for  25-yr event
Inflow = 2.88 cfs @ 12.10 hrs,  Volume= 22,081 cf
Outflow = 2.88 cfs @ 12.10 hrs,  Volume= 22,081 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs

Reach 2R: POI-1 for PRDA-1 (projected)

Inflow
Outflow

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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Inflow Area=45,535 sf
2.88 cfs

2.88 cfs
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Summary for Pond P1.proj: BMP-1

Inflow Area = 37,664 sf,100.00% Impervious,  Inflow Depth = 6.04"    for  25-yr event
Inflow = 6.49 cfs @ 12.08 hrs,  Volume= 18,962 cf
Outflow = 1.85 cfs @ 12.05 hrs,  Volume= 18,962 cf,  Atten= 71%,  Lag= 0.0 min
Primary = 1.85 cfs @ 12.05 hrs,  Volume= 18,962 cf
     Routed to Reach 2r : POI-1 for PRDA-1 (projected)

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Peak Elev= 10.47' @ 12.24 hrs   Surf.Area= 744 sf   Storage= 3,937 cf

Plug-Flow detention time= 20.3 min calculated for 18,955 cf (100% of inflow)
Center-of-Mass det. time= 20.3 min ( 761.6 - 741.3 )

Volume Invert Avail.Storage Storage Description
#1 5.18' 8,050 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
5.18 744 0 0
6.00 744 610 610
7.00 744 744 1,354
8.00 744 744 2,098
9.00 744 744 2,842

10.00 744 744 3,586
11.00 744 744 4,330
12.00 744 744 5,074
13.00 744 744 5,818
14.00 744 744 6,562
15.00 744 744 7,306
16.00 744 744 8,050

Device Routing     Invert Outlet Devices
#1 Primary 5.18' 15.0" Vert. Outlet    C= 0.600   Limited to weir flow at low heads   
#2 Device 1 5.18' 0.850 cfs Constant Flow 1 (2-yr)   
#3 Device 1 7.80' 1.000 cfs Constant Flow 2 (10yr)   
#4 Device 1 10.50' 2.250 cfs Constant Flow 3 (25-yr)   
#5 Device 1 15.25' 5.6' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#6 Device 1 13.58' 2.5" Vert. Orifice    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=1.85 cfs @ 12.05 hrs  HW=8.67'   (Free Discharge)
1=Outlet  (Passes 1.85 cfs of 10.00 cfs potential flow)

2=Constant Flow 1 (2-yr)  (Constant Controls 0.85 cfs)
3=Constant Flow 2 (10yr)  (Constant Controls 1.00 cfs)
4=Constant Flow 3 (25-yr)  (Constant Controls 0.00 cfs)
5=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
6=Orifice  ( Controls 0.00 cfs)
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Pond P1.proj: BMP-1

Inflow
Primary

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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Inflow Area=37,664 sf
Peak Elev=10.47'
Storage=3,937 cf

6.49 cfs

1.85 cfs
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Stage-Discharge for Pond P1.proj: BMP-1

Elevation
(feet)

Primary
(cfs)

5.18 0.00
5.28 0.05
5.38 0.19
5.48 0.42
5.58 0.73
5.68 0.85
5.78 0.85
5.88 0.85
5.98 0.85
6.08 0.85
6.18 0.85
6.28 0.85
6.38 0.85
6.48 0.85
6.58 0.85
6.68 0.85
6.78 0.85
6.88 0.85
6.98 0.85
7.08 0.85
7.18 0.85
7.28 0.85
7.38 0.85
7.48 0.85
7.58 0.85
7.68 0.85
7.78 0.85
7.88 1.85
7.98 1.85
8.08 1.85
8.18 1.85
8.28 1.85
8.38 1.85
8.48 1.85
8.58 1.85
8.68 1.85
8.78 1.85
8.88 1.85
8.98 1.85
9.08 1.85
9.18 1.85
9.28 1.85
9.38 1.85
9.48 1.85
9.58 1.85
9.68 1.85
9.78 1.85
9.88 1.85
9.98 1.85

10.08 1.85
10.18 1.85
10.28 1.85

Elevation
(feet)

Primary
(cfs)

10.38 1.85
10.48 1.85
10.58 4.10
10.68 4.10
10.78 4.10
10.88 4.10
10.98 4.10
11.08 4.10
11.18 4.10
11.28 4.10
11.38 4.10
11.48 4.10
11.58 4.10
11.68 4.10
11.78 4.10
11.88 4.10
11.98 4.10
12.08 4.10
12.18 4.10
12.28 4.10
12.38 4.10
12.48 4.10
12.58 4.10
12.68 4.10
12.78 4.10
12.88 4.10
12.98 4.10
13.08 4.10
13.18 4.10
13.28 4.10
13.38 4.10
13.48 4.10
13.58 4.10
13.68 4.12
13.78 4.15
13.88 4.17
13.98 4.19
14.08 4.20
14.18 4.22
14.28 4.23
14.38 4.24
14.48 4.25
14.58 4.26
14.68 4.26
14.78 4.27
14.88 4.28
14.98 4.29
15.08 4.29
15.18 4.30
15.28 4.40
15.38 5.17
15.48 6.32

Elevation
(feet)

Primary
(cfs)

15.58 7.76
15.68 9.42
15.78 11.27
15.88 13.29
15.98 15.47
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Stage-Area-Storage for Pond P1.proj: BMP-1

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

5.18 744 0
5.38 744 149
5.58 744 298
5.78 744 446
5.98 744 595
6.18 744 744
6.38 744 893
6.58 744 1,042
6.78 744 1,190
6.98 744 1,339
7.18 744 1,488
7.38 744 1,637
7.58 744 1,786
7.78 744 1,934
7.98 744 2,083
8.18 744 2,232
8.38 744 2,381
8.58 744 2,530
8.78 744 2,678
8.98 744 2,827
9.18 744 2,976
9.38 744 3,125
9.58 744 3,274
9.78 744 3,422
9.98 744 3,571

10.18 744 3,720
10.38 744 3,869
10.58 744 4,018
10.78 744 4,166
10.98 744 4,315
11.18 744 4,464
11.38 744 4,613
11.58 744 4,762
11.78 744 4,910
11.98 744 5,059
12.18 744 5,208
12.38 744 5,357
12.58 744 5,506
12.78 744 5,654
12.98 744 5,803
13.18 744 5,952
13.38 744 6,101
13.58 744 6,250
13.78 744 6,398
13.98 744 6,547
14.18 744 6,696
14.38 744 6,845
14.58 744 6,994
14.78 744 7,142
14.98 744 7,291
15.18 744 7,440
15.38 744 7,589

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

15.58 744 7,738
15.78 744 7,886
15.98 744 8,035
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Time span=0.00-120.00 hrs, dt=0.05 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=3,865 sf   0.00% Impervious   Runoff Depth=8.47"Subcatchment PR4: PR.PER
   Tc=5.2 min   CN=74   Runoff=0.94 cfs  2,727 cf

Runoff Area=4,006 sf   100.00% Impervious   Runoff Depth=11.60"Subcatchment PR5: PR.IMP.SITE
   Tc=3.7 min   CN=98   Runoff=1.23 cfs  3,872 cf

Runoff Area=37,664 sf   100.00% Impervious   Runoff Depth=11.60"Subcatchment PR6: PR.IMP.BLDG
   Tc=1.8 min   CN=98   Runoff=12.26 cfs  36,404 cf

   Inflow=6.38 cfs  43,003 cfReach 2R: POI-1 for PRDA-1 (projected)
   Outflow=6.38 cfs  43,003 cf

Peak Elev=15.24'  Storage=7,486 cf   Inflow=12.26 cfs  36,404 cfPond P1.proj: BMP-1
   Outflow=4.30 cfs  36,404 cf



NOAA 24-hr C  100-yr, Projected Rainfall=11.84"2024-03-18 - Stormwater Analysis Concept -
  Printed  3/19/2024Prepared by Langan Engineering

Page 31HydroCAD® 10.20-4a  s/n 08223  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment PR4: PR.PER

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.94 cfs @ 12.12 hrs,  Volume= 2,727 cf,  Depth= 8.47"
     Routed to Reach 2R : POI-1 for PRDA-1 (projected)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-yr, Projected Rainfall=11.84"

Area (sf) CN Description
3,865 74 >75% Grass cover, Good, HSG C
3,865 100.00% Pervious Area

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

5.2 Direct Entry, 

Subcatchment PR4: PR.PER

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
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NOAA 24-hr C
100-yr

Projected Rainfall=11.84"
Runoff Area=3,865 sf

Runoff Volume=2,727 cf
Runoff Depth=8.47"

Tc=5.2 min
CN=74

0.94 cfs
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Summary for Subcatchment PR5: PR.IMP.SITE

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.23 cfs @ 12.10 hrs,  Volume= 3,872 cf,  Depth=11.60"
     Routed to Reach 2R : POI-1 for PRDA-1 (projected)

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-yr, Projected Rainfall=11.84"

Area (sf) CN Description
4,006 98 Paved parking, HSG D
4,006 100.00% Impervious Area

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

3.7 Direct Entry, 

Subcatchment PR5: PR.IMP.SITE

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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NOAA 24-hr C
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Projected Rainfall=11.84"
Runoff Area=4,006 sf

Runoff Volume=3,872 cf
Runoff Depth=11.60"

Tc=3.7 min
CN=98

1.23 cfs
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Summary for Subcatchment PR6: PR.IMP.BLDG

[49] Hint: Tc<2dt may require smaller dt

Runoff = 12.26 cfs @ 12.08 hrs,  Volume= 36,404 cf,  Depth=11.60"
     Routed to Pond P1.proj : BMP-1

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-yr, Projected Rainfall=11.84"

Area (sf) CN Description
37,664 98 Roofs, HSG D
37,664 100.00% Impervious Area

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

1.8 Direct Entry, 

Subcatchment PR6: PR.IMP.BLDG

Runoff

Hydrograph

Time  (hours)
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Projected Rainfall=11.84"
Runoff Area=37,664 sf

Runoff Volume=36,404 cf
Runoff Depth=11.60"

Tc=1.8 min
CN=98

12.26 cfs
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Summary for Reach 2R: POI-1 for PRDA-1 (projected)

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 45,535 sf, 91.51% Impervious,  Inflow Depth = 11.33"    for  100-yr, Projected event
Inflow = 6.38 cfs @ 12.11 hrs,  Volume= 43,003 cf
Outflow = 6.38 cfs @ 12.11 hrs,  Volume= 43,003 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs

Reach 2R: POI-1 for PRDA-1 (projected)

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=45,535 sf
6.38 cfs

6.38 cfs



NOAA 24-hr C  100-yr, Projected Rainfall=11.84"2024-03-18 - Stormwater Analysis Concept -
  Printed  3/19/2024Prepared by Langan Engineering

Page 35HydroCAD® 10.20-4a  s/n 08223  © 2023 HydroCAD Software Solutions LLC

Summary for Pond P1.proj: BMP-1

Inflow Area = 37,664 sf,100.00% Impervious,  Inflow Depth = 11.60"    for  100-yr, Projected event
Inflow = 12.26 cfs @ 12.08 hrs,  Volume= 36,404 cf
Outflow = 4.30 cfs @ 12.19 hrs,  Volume= 36,404 cf,  Atten= 65%,  Lag= 7.0 min
Primary = 4.30 cfs @ 12.19 hrs,  Volume= 36,404 cf
     Routed to Reach 2r : POI-1 for PRDA-1 (projected)

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Peak Elev= 15.24' @ 12.19 hrs   Surf.Area= 744 sf   Storage= 7,486 cf

Plug-Flow detention time= 19.3 min calculated for 36,389 cf (100% of inflow)
Center-of-Mass det. time= 19.3 min ( 752.8 - 733.5 )

Volume Invert Avail.Storage Storage Description
#1 5.18' 8,050 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
5.18 744 0 0
6.00 744 610 610
7.00 744 744 1,354
8.00 744 744 2,098
9.00 744 744 2,842

10.00 744 744 3,586
11.00 744 744 4,330
12.00 744 744 5,074
13.00 744 744 5,818
14.00 744 744 6,562
15.00 744 744 7,306
16.00 744 744 8,050

Device Routing     Invert Outlet Devices
#1 Primary 5.18' 15.0" Vert. Outlet    C= 0.600   Limited to weir flow at low heads   
#2 Device 1 5.18' 0.850 cfs Constant Flow 1 (2-yr)   
#3 Device 1 7.80' 1.000 cfs Constant Flow 2 (10yr)   
#4 Device 1 10.50' 2.250 cfs Constant Flow 3 (25-yr)   
#5 Device 1 15.25' 5.6' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#6 Device 1 13.58' 2.5" Vert. Orifice    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=4.30 cfs @ 12.19 hrs  HW=15.22'   (Free Discharge)
1=Outlet  (Passes 4.30 cfs of 18.13 cfs potential flow)

2=Constant Flow 1 (2-yr)  (Constant Controls 0.85 cfs)
3=Constant Flow 2 (10yr)  (Constant Controls 1.00 cfs)
4=Constant Flow 3 (25-yr)  (Constant Controls 2.25 cfs)
5=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
6=Orifice  (Orifice Controls 0.20 cfs @ 5.98 fps)
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Pond P1.proj: BMP-1
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Inflow Area=37,664 sf
Peak Elev=15.24'
Storage=7,486 cf

12.26 cfs
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Stage-Discharge for Pond P1.proj: BMP-1

Elevation
(feet)

Primary
(cfs)

5.18 0.00
5.28 0.05
5.38 0.19
5.48 0.42
5.58 0.73
5.68 0.85
5.78 0.85
5.88 0.85
5.98 0.85
6.08 0.85
6.18 0.85
6.28 0.85
6.38 0.85
6.48 0.85
6.58 0.85
6.68 0.85
6.78 0.85
6.88 0.85
6.98 0.85
7.08 0.85
7.18 0.85
7.28 0.85
7.38 0.85
7.48 0.85
7.58 0.85
7.68 0.85
7.78 0.85
7.88 1.85
7.98 1.85
8.08 1.85
8.18 1.85
8.28 1.85
8.38 1.85
8.48 1.85
8.58 1.85
8.68 1.85
8.78 1.85
8.88 1.85
8.98 1.85
9.08 1.85
9.18 1.85
9.28 1.85
9.38 1.85
9.48 1.85
9.58 1.85
9.68 1.85
9.78 1.85
9.88 1.85
9.98 1.85

10.08 1.85
10.18 1.85
10.28 1.85

Elevation
(feet)

Primary
(cfs)

10.38 1.85
10.48 1.85
10.58 4.10
10.68 4.10
10.78 4.10
10.88 4.10
10.98 4.10
11.08 4.10
11.18 4.10
11.28 4.10
11.38 4.10
11.48 4.10
11.58 4.10
11.68 4.10
11.78 4.10
11.88 4.10
11.98 4.10
12.08 4.10
12.18 4.10
12.28 4.10
12.38 4.10
12.48 4.10
12.58 4.10
12.68 4.10
12.78 4.10
12.88 4.10
12.98 4.10
13.08 4.10
13.18 4.10
13.28 4.10
13.38 4.10
13.48 4.10
13.58 4.10
13.68 4.12
13.78 4.15
13.88 4.17
13.98 4.19
14.08 4.20
14.18 4.22
14.28 4.23
14.38 4.24
14.48 4.25
14.58 4.26
14.68 4.26
14.78 4.27
14.88 4.28
14.98 4.29
15.08 4.29
15.18 4.30
15.28 4.40
15.38 5.17
15.48 6.32

Elevation
(feet)

Primary
(cfs)

15.58 7.76
15.68 9.42
15.78 11.27
15.88 13.29
15.98 15.47
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Stage-Area-Storage for Pond P1.proj: BMP-1

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

5.18 744 0
5.38 744 149
5.58 744 298
5.78 744 446
5.98 744 595
6.18 744 744
6.38 744 893
6.58 744 1,042
6.78 744 1,190
6.98 744 1,339
7.18 744 1,488
7.38 744 1,637
7.58 744 1,786
7.78 744 1,934
7.98 744 2,083
8.18 744 2,232
8.38 744 2,381
8.58 744 2,530
8.78 744 2,678
8.98 744 2,827
9.18 744 2,976
9.38 744 3,125
9.58 744 3,274
9.78 744 3,422
9.98 744 3,571

10.18 744 3,720
10.38 744 3,869
10.58 744 4,018
10.78 744 4,166
10.98 744 4,315
11.18 744 4,464
11.38 744 4,613
11.58 744 4,762
11.78 744 4,910
11.98 744 5,059
12.18 744 5,208
12.38 744 5,357
12.58 744 5,506
12.78 744 5,654
12.98 744 5,803
13.18 744 5,952
13.38 744 6,101
13.58 744 6,250
13.78 744 6,398
13.98 744 6,547
14.18 744 6,696
14.38 744 6,845
14.58 744 6,994
14.78 744 7,142
14.98 744 7,291
15.18 744 7,440
15.38 744 7,589

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

15.58 744 7,738
15.78 744 7,886
15.98 744 8,035





Project Cooper Master Plan - Phase I By MXK Date 3/20/2024
Location Camden, NJ Checked KJM Date
Circle One:    Present    During    Developed Pre-Developed Tower A
Circle One:         Tc       Tt  through subarea

NOTES: Space for as many as three segments per flow type can be used for each worksheet.
Include a map, schematic, or description of flow segments.

Sheet Flow  (Applicable to Tc only) Segment ID AB AB
1.  Surface Description (Table 3-1 of TR-55)……………………. PAVED PAVED
2.  Manning's Roughness Coeff., n (Table 3-1 of TR-55)………… 0.011 0.011
3.  Flow Length, L (total L < 150 ft)…………………… ft 100 100
4.  Two-yr 24-hr Rainfall, P2…………………………… in 3.41 3.91
5.  Land Slope, s………………………………………… ft/ft 0.038 0.038

6.  Tt = (0.007 (nL)0.8) / (P2
0.5 s0.4)        Compute Tt…… hr 0.015 = 0.015 0.014 = 0.014

Shallow Concentrated Flow Segment ID BC BC
7.  Surface Description (Paved or Unpaved)……………. PAVED PAVED
8.  Flow Length, L………………………………………. ft 84 84
9.  Watercourse Slope, s………………………………… ft/ft 0.044 0.044
10. Average Velocity, V (Figure 3-1 of TR-55)……………………ft/sec 4.15 4.15
11. Tt = L / 3600V                                   Compute Tt…… hr 0.006 = 0.006 0.006 = 0.006

PIPE PIPE
Channel or Pipe Flow Segment ID CD DE EF FG CD DE EF FG

12. Cross Sectional Flow Area, A………………………. ft2
0.09 1.23 1.23 3.14 0.09 1.23 1.23 3.14

13. Wetted Perimeter, Pw………………………………. ft 1.05 3.93 3.93 6.28 1.05 3.93 3.93 6.28

14. Hydraulic Radius, R = A / Pw           Compute R……. ft 0.083 0.313 0.313 0.500 0.083 0.313 0.313 0.500
15. Channel Slope, s……………………………………. ft/ft 0.054 0.056 0.010 0.013 0.054 0.056 0.010 0.013
16. Manning's Roughness Coeff., n…………………….. 0.011 0.012 0.012 0.012 0.011 0.012 0.012 0.012

17. V = (1.486 R0.67 s0.5) / n                     Compute V…… ft/sec 5.944 13.470 5.681 8.874 5.944 13.470 5.681 8.874
18. Flow Length, L……………………………………… ft 81 106 21 63 81 106 21 63
19. Tt = L / 3600V                                   Compute Tt……. hr 0.004 0.002 0.001 0.002 = 0.009 0.004 0.002 0.001 0.002 = 0.009
20. Watershed or Subarea Tc or Tt (add Tt in steps 6, 11, and 19) ……………………………… hr 0.030 hr 0.029

min 1.8           min 1.7           

 Time of Concentration (Tc) or Travel Time (Tt)
EXISTING DRAINAGE AREA

CURRENT RAINFALL FUTURE RAINFALL
IMPERVIOUS SITE



Sheet Flow  (Applicable to Tc only) Segment ID

1.  Surface Description (Table 3-1 of TR-55)…………………….
2.  Manning's Roughness Coeff., n (Table 3-1 of TR-55)…………
3.  Flow Length, L (total L < 150 ft)…………………… ft
4.  Two-yr 24-hr Rainfall, P2…………………………… in
5.  Land Slope, s………………………………………… ft/ft

6.  Tt = (0.007 (nL)0.8) / (P2
0.5 s0.4)        Compute Tt…… hr = 0.000 = 0.000

Shallow Concentrated Flow Segment ID

7.  Surface Description (Paved or Unpaved)…………….
8.  Flow Length, L………………………………………. ft
9.  Watercourse Slope, s………………………………… ft/ft
10. Average Velocity, V (Figure 3-1 of TR-55)……………………ft/sec
11. Tt = L / 3600V                                   Compute Tt…… hr = 0.000 = 0.000

PIPE PIPE
Channel or Pipe Flow Segment ID AB BC CD DE AB BC CD DE

12. Cross Sectional Flow Area, A………………………. ft2
0.09 1.23 1.23 3.14 0.09 1.23 1.23 3.14

13. Wetted Perimeter, Pw………………………………. ft 1.05 3.93 3.93 6.28 1.05 3.93 3.93 6.28

14. Hydraulic Radius, R = A / Pw           Compute R……. ft 0.083 0.313 0.313 0.500 0.083 0.313 0.313 0.500
15. Channel Slope, s……………………………………. ft/ft 0.010 0.056 0.010 0.013 0.010 0.056 0.010 0.013
16. Manning's Roughness Coeff., n…………………….. 0.011 0.012 0.012 0.012 0.011 0.012 0.012 0.012

17. V = (1.486 R0.67 s0.5) / n                     Compute V…… ft/sec 2.556 13.470 5.681 8.874 2.556 13.470 5.681 8.874
18. Flow Length, L……………………………………… ft 19 106 21 63 19 106 21 63
19. Tt = L / 3600V                                   Compute Tt……. hr 0.002 0.002 0.001 0.002 = 0.007 0.002 0.002 0.001 0.002 = 0.007
20. Watershed or Subarea Tc or Tt (add Tt in steps 6, 11, and 19) ……………………………… hr 0.007 hr 0.007

min 0.4           min 0.4           

IMPERVIOUS BLDG
CURRENT RAINFALL FUTURE RAINFALL

EXISTING DRAINAGE AREA



Sheet Flow  (Applicable to Tc only) Segment ID AB AB
1.  Surface Description (Table 3-1 of TR-55)……………………. UNPAVED UNPAVED
2.  Manning's Roughness Coeff., n (Table 3-1 of TR-55)………… 0.15 0.15
3.  Flow Length, L (total L < 150 ft)…………………… ft 100 100
4.  Two-yr 24-hr Rainfall, P2…………………………… in 3.41 3.91
5.  Land Slope, s………………………………………… ft/ft 0.021 0.021

6.  Tt = (0.007 (nL)0.8) / (P2
0.5 s0.4)        Compute Tt…… hr 0.155 = 0.155 0.155 = 0.155

Shallow Concentrated Flow Segment ID BC BC
7.  Surface Description (Paved or Unpaved)……………. UNPAVED UNPAVED
8.  Flow Length, L………………………………………. ft 59 59
9.  Watercourse Slope, s………………………………… ft/ft 0.025 0.025
10. Average Velocity, V (Figure 3-1 of TR-55)……………………ft/sec 1.15 1.15
11. Tt = L / 3600V                                   Compute Tt…… hr 0.014 = 0.014 0.014 = 0.014

PIPE PIPE
Channel or Pipe Flow Segment ID CD DE EF CD DE EF

12. Cross Sectional Flow Area, A………………………. ft2
0.09 1.23 3.14 0.09 1.23 3.14

13. Wetted Perimeter, Pw………………………………. ft 1.05 3.93 6.28 1.05 3.93 6.28

14. Hydraulic Radius, R = A / Pw           Compute R……. ft 0.083 0.313 0.500 0.083 0.313 0.500
15. Channel Slope, s……………………………………. ft/ft 0.010 0.010 0.013 0.010 0.010 0.013
16. Manning's Roughness Coeff., n…………………….. 0.012 0.012 0.012 0.012 0.012 0.012

17. V = (1.486 R0.67 s0.5) / n                     Compute V…… ft/sec 2.343 5.681 8.874 2.343 5.681 8.874
18. Flow Length, L……………………………………… ft 229 21 63 229 21 63
19. Tt = L / 3600V                                   Compute Tt……. hr 0.027 0.001 0.002 = 0.030 0.027 0.001 0.002 = 0.030
20. Watershed or Subarea Tc or Tt (add Tt in steps 6, 11, and 19) ……………………………… hr 0.200 hr 0.200

min 12.0         min 12.0         

PERVIOUS
CURRENT RAINFALL FUTURE RAINFALL

EXISTING DRAINAGE AREA



Project Cooper Master Plan - Phase I By MXK Date 3/20/2024
Location Camden, NJ Checked KJM Date
Circle One:    Present    During    Developed Post-Developed Tower A
Circle One:         Tc       Tt  through subarea

NOTES: Space for as many as three segments per flow type can be used for each worksheet.
Include a map, schematic, or description of flow segments.

Sheet Flow  (Applicable to Tc only) Segment ID AB AB
1.  Surface Description (Table 3-1 of TR-55)……………………. PAVED PAVED
2.  Manning's Roughness Coeff., n (Table 3-1 of TR-55)………… 0.011 0.011
3.  Flow Length, L (total L < 150 ft)…………………… ft 100 100
4.  Two-yr 24-hr Rainfall, P2…………………………… in 3.41 3.91
5.  Land Slope, s………………………………………… ft/ft 0.015 0.015

6.  Tt = (0.007 (nL)0.8) / (P2
0.5 s0.4)        Compute Tt…… hr 0.022 = 0.022 0.021 = 0.021

Shallow Concentrated Flow Segment ID BC BC
7.  Surface Description (Paved or Unpaved)……………. PAVED PAVED
8.  Flow Length, L………………………………………. ft 144 144
9.  Watercourse Slope, s………………………………… ft/ft 0.012 0.012
10. Average Velocity, V (Figure 3-1 of TR-55)……………………ft/sec 1.40 1.4
11. Tt = L / 3600V                                   Compute Tt…… hr 0.029 = 0.029 0.029 = 0.029

PIPE PIPE
Channel or Pipe Flow Segment ID CD DE EF CD DE EF

12. Cross Sectional Flow Area, A………………………. ft2
1.23 3.14 3.14 1.23 3.14 3.14

13. Wetted Perimeter, Pw………………………………. ft 3.93 6.28 6.28 3.93 6.28 6.28

14. Hydraulic Radius, R = A / Pw           Compute R……. ft 0.313 0.500 0.500 0.313 0.500 0.500
15. Channel Slope, s……………………………………. ft/ft 0.006 0.005 0.013 0.006 0.005 0.013
16. Manning's Roughness Coeff., n…………………….. 0.012 0.012 0.012 0.012 0.012 0.012

17. V = (1.486 R0.67 s0.5) / n                     Compute V…… ft/sec 4.400 5.503 8.874 4.400 5.503 8.874
18. Flow Length, L……………………………………… ft 128 14 135 128 14 135
19. Tt = L / 3600V                                   Compute Tt……. hr 0.008 0.001 0.004 = 0.013 0.008 0.001 0.004 = 0.013
20. Watershed or Subarea Tc or Tt (add Tt in steps 6, 11, and 19) ……………………………… hr 0.064 hr 0.062

min 3.8           min 3.7           

 Time of Concentration (Tc) or Travel Time (Tt)
PROPOSED DRAINAGE AREA

CURRENT RAINFALL FUTURE RAINFALL
IMPERVIOUS SITE



Sheet Flow  (Applicable to Tc only) Segment ID

1.  Surface Description (Table 3-1 of TR-55)…………………….
2.  Manning's Roughness Coeff., n (Table 3-1 of TR-55)…………
3.  Flow Length, L (total L < 150 ft)…………………… ft
4.  Two-yr 24-hr Rainfall, P2…………………………… in
5.  Land Slope, s………………………………………… ft/ft

6.  Tt = (0.007 (nL)0.8) / (P2
0.5 s0.4)        Compute Tt…… hr = 0.000 = 0.000

Shallow Concentrated Flow Segment ID

7.  Surface Description (Paved or Unpaved)…………….
8.  Flow Length, L………………………………………. ft
9.  Watercourse Slope, s………………………………… ft/ft
10. Average Velocity, V (Figure 3-1 of TR-55)……………………ft/sec
11. Tt = L / 3600V                                   Compute Tt…… hr = 0.000 = 0.000

PIPE PIPE
Channel or Pipe Flow Segment ID AB BC CD AB BC CD

12. Cross Sectional Flow Area, A………………………. ft2
0.09 0.79 3.14 0.09 0.79 3.14

13. Wetted Perimeter, Pw………………………………. ft 1.05 3.14 6.28 1.05 3.14 6.28

14. Hydraulic Radius, R = A / Pw           Compute R……. ft 0.083 0.250 0.500 0.083 0.250 0.500
15. Channel Slope, s……………………………………. ft/ft 0.010 0.010 0.013 0.010 0.010 0.013
16. Manning's Roughness Coeff., n…………………….. 0.012 0.012 0.012 0.012 0.012 0.012

17. V = (1.486 R0.67 s0.5) / n                     Compute V…… ft/sec 2.343 4.892 8.874 2.343 4.892 8.874
18. Flow Length, L……………………………………… ft 224 23 89 224 23 89
19. Tt = L / 3600V                                   Compute Tt……. hr 0.027 0.001 0.003 = 0.031 0.027 0.001 0.003 = 0.031
20. Watershed or Subarea Tc or Tt (add Tt in steps 6, 11, and 19) ……………………………… hr 0.031 hr 0.031

min 1.8           min 1.8           

IMPERVIOUS BUILDING
CURRENT RAINFALL FUTURE RAINFALL

PROPOSED DRAINAGE AREA



Sheet Flow  (Applicable to Tc only) Segment ID AB BC AB BC
1.  Surface Description (Table 3-1 of TR-55)……………………. UNPAVED UNPAVED UNPAVED UNPAVED
2.  Manning's Roughness Coeff., n (Table 3-1 of TR-55)………… 0.15 0.15 0.15 0.15
3.  Flow Length, L (total L < 150 ft)…………………… ft 49 22 49 22
4.  Two-yr 24-hr Rainfall, P2…………………………… in 3.41 3.41 3.91 3.91
5.  Land Slope, s………………………………………… ft/ft 0.050 0.135 0.050 0.135

6.  Tt = (0.007 (nL)0.8) / (P2
0.5 s0.4)        Compute Tt…… hr 0.062 0.022 = 0.084 0.058 0.021 = 0.078

Shallow Concentrated Flow Segment ID CD CD
7.  Surface Description (Paved or Unpaved)……………. PAVED PAVED
8.  Flow Length, L………………………………………. ft 56 56
9.  Watercourse Slope, s………………………………… ft/ft 0.011 0.011
10. Average Velocity, V (Figure 3-1 of TR-55)……………………ft/sec 2.10 2.1
11. Tt = L / 3600V                                   Compute Tt…… hr 0.007 = 0.007 0.007 = 0.007

PIPE PIPE
Channel or Pipe Flow Segment ID EF EF

12. Cross Sectional Flow Area, A………………………. ft2
1.77 1.77

13. Wetted Perimeter, Pw………………………………. ft 4.71 4.71

14. Hydraulic Radius, R = A / Pw           Compute R……. ft 0.375 0.375
15. Channel Slope, s……………………………………. ft/ft 0.010 0.010
16. Manning's Roughness Coeff., n…………………….. 0.012 0.012

17. V = (1.486 R0.67 s0.5) / n                     Compute V…… ft/sec 6.419 6.419
18. Flow Length, L……………………………………… ft 21 21
19. Tt = L / 3600V                                   Compute Tt……. hr 0.001 = 0.001 0.001 = 0.001
20. Watershed or Subarea Tc or Tt (add Tt in steps 6, 11, and 19) ……………………………… hr 0.092 hr 0.087

min 5.5           min 5.2           

PERVIOUS
CURRENT RAINFALL FUTURE RAINFALL

PROPOSED DRAINAGE AREA
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APPENDIX XVIII 
 

STORMWATER FEES 

 

Stormwater Rate 

 
The stormwater rate is imposed on each and every new, renovated, change in use,  
rehabilitated and/or rebuilt Single-Family Residential Developed Property, Other 
Residential Developed Property, Non-Residential Developed Property, and Vacant 
Property, other than Exempt Property, and the owner and non-owner users, and is 
hereby set as follows: 
 

(a) The Equivalent Stormwater Unit (ESU) rate is ten dollars and seventy-seven 

cents ($10.77).  The ESU measurement is 1,530 square feet of impervious area. 
 

(b) The stormwater rate imposed on Single-Family Residential Developed Properties 
shall be categorized into three tiers based on the estimated amount of 
impervious area as follows: 

 
 High - Single-Family Residential Developed Property - greater than one 

thousand five hundred and seventy-eight (1,578) square feet of estimated 
impervious area.  The ESU shall be 1.25 and the stormwater rate set at 

thirteen dollars and forty-six cents ($13.46).  
 
 Medium - Single-Family Residential Developed Property - equal to or greater 

than one thousand four hundred and eighty-five (1,485) square feet and 
less than or equal to one thousand five hundred and seventy-eight (1,578) 
square feet of estimated impervious area.  The ESU shall be 1.00 and the 

stormwater rate set at ten dollars and seventy-seven cents (10.77). 

 
 Low - Single-Family Residential Developed Property - less than one thousand 

four hundred and eighty-five (1,485) square feet of estimated impervious 

area.  The ESU shall be .75 and the stormwater rate set at eight dollars 

and eight cents ($8.08). 
 
(c) Stormwater charges for all other properties will be based on the following 

calculation: 
  (Gross Lot Size in sq. ft. X Runoff Coefficient) / 1,530 sq. ft. = # of ESU 

   # of ESU X $ 10.77 = Monthly Fee 
 
 
 
 
 The runoff coefficient assumed for each land use category is shown below: 
 

((339,870 SF)x(0.90) / 1530 SF = 199.93 ESU
(199.93 ESU) x ($10.77) = $2,153.25



  

 

  Land Use     Coefficient Applied 
 
  Bar-Restaurant - Entertainment         .75 
  Car Sales Lot             .95 
  Cemetery w/Monuments           .20 
  Central Business District             1.00 
  Common Area                   .20 
  Garage or Misc. Res.                     .55 
  Group Residence                          .75 
  Ind. Warehouse-Factory                      .90 
  Industrial Railway                .85 
  Institution-Sch.-Church               .90 
  Misc. Commercial                       .90 
  Mixed Comm.-Res.-Apt.                         .75 
  Multi-Family Apartment                       .75 
  Multi-Family Residential                      .40 
  Office                                 .91 
  Parks & Playgrounds                      .20 
  Public Accommodations                        .91 
  Retail                                   .91 
  Single Family Attached                    .75 
  Single Family Detached                  ESU 
  Sport or Rec. Facility                         .60 
  Utility                     .90 
  Vacant Land Use                           .20 
  Vehicle Related Use                    .90  

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

Assume 0.90 for
Institution - Hospital
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