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9 Stormwater Modeling Alternatives and Results 

The validated integrated stormwater and coastal model was updated with stormwater management projects 

that are currently on-going along or completed after Hurricane Irene (year 2011) to develop the No-Action 

Alternative (NAA) model. The NAA model was then updated with all the proposed “Delay, Store, Discharge” 

DSD components to evaluate the effectiveness of the DSD components to reduce flooding from various rainfall 

events.  

9.1 No-Action Alternative (NAA) Stormwater Model Results 

 Figure 9-1 shows the locations of the projects included as part of the No-Action Alternative (NAA). A 

description of these projects is provided below -  

a. H1 (Wet Weather) Pump Station – 2 pumps with 50 MGD pump capacity that discharges

excessive rainfall runoff primarily from H1 sewershed directly to the Hudson River.

b. H5 (Wet Weather) WW Pump Station – 2 pumps with 41 MGD pump capacity that discharges

excessive rainfall runoff primarily from H5 sewershed directly to the Hudson River.

c. Southwest Resiliency Park (Block 12) – A multipurpose park located within H1 sewershed that

has potential to store, delay and discharge up to 200,000 gallons of rainfall runoff.

d. City Hall Site Green Infrastructure Improvements – Consists of 4 cisterns and 2 rain gardens

that together treat about 14,000 gallons of stormwater.

e. Washington Street Rain Gardens – 15 rain gardens with potential for each rain garden to store

and delay at least 5,000 gallons of rainfall runoff along portions of Washington Street

NHSA and City of Hoboken reports provided the required input data such as pump curves, inflow 

hydrographs, outflow flow hydrographs, storage volume capacity and other parameters for the above listed 

projects. It should be noted that the stormwater management system proposed at Pino site located at 7th 

street and Jackson Street in City of Hoboken was not included as part of the NAA alternative due to 

uncertainty in the implementation of this proposed project at the time of this feasibility study.  

The validated integrated stormwater and coastal model was updated by making adjustments to catchments 

and by adding additional hydrologic and hydraulic network data to reflect the NAA projects in the MIKE 

URBAN model. Table 9-1 summarizes a list of various model elements in the NAA scenario model. The 

MIKE URBAN model and MIKE FLOOD modules were utilized to simulate various combinations of rainfall 

return period and tidal combination events. The maximum flood extents were extracted from these model 

simulations to create maximum flood inundation maps.  Figure 9-2. Flood Inundation Areas from 5-year 

Rainfall Event in No-Action Alternative through Figure 9-6 show the results of the integrated stormwater 

and coastal model simulations for the 5-year, 10-year, 25-year, 50-year, and 100-year rainfall events in both 

low and high tide events. As seen from the figures, the extent of flooded areas increases as the rainfall depth 
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increases. Additionally, the flood inundation areas are higher during a high tide event in comparison with 

the low tide event for the same rainfall return period. Refer to Appendix L for the input and outputs results 

for all the NAA model simulation scenarios.  

Table 9-1. Model Parameters for No-Action Alternative Scenario 

Parameters Value 

No. of subcatchments 1,564 

No. of manholes 676 

No. of pipe segments 688 

No. of pumps 5 

No. of weirs and orifices combined 30 

 



 

  NJDEP | Rebuild by Design – Hudson River Hydrology and Flood Risk Assessment | 
Stormwater Modeling Alternatives and Results| 134  

 Figure 9-1. No-Action Alternative (NAA) Projects
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Figure 9-2. Flood Inundation Areas from 5-year Rainfall Event in No-Action Alternative 
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Figure 9-3. Flood Inundation Areas from 10-year Rainfall Event in No-Action Alternative 
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Figure 9-4. Flood Inundation Areas from 25-year Rainfall Event in No-Action Alternative 
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Figure 9-5. Flood Inundation Areas from 50-year Rainfall Event in No-Action Alternative 

 



 

  NJDEP | Rebuild by Design – Hudson River Hydrology and Flood Risk Assessment | 
Stormwater Modeling Alternatives and Results| 139  

Figure 9-6. Flood Inundation Areas from 100-year Rainfall Event in No-Action Alternative
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9.2 Delay, Store, Discharge (DSD) Alternative Stormwater Model Results 

The No-Action Alternative integrated stormwater and coastal model was updated with all the proposed DSD 

components that were developed as part of this study as shown in  Figure 9-7. It should be noted that all the 

proposed DSD components are common to all three Resist alternatives that were described in Section 5 of 

this report.  A description of the various DSD components and the methodology to incorporate into the MIKE 

URBAN and MIKE FLOOD module is as follows -  

a. BASF site – Proposed drainage improvements to delay, store and discharge runoff from 

approximate 55 acres of drainage area through a system of high level storm sewers, storage 

detention tanks and pumps. These improvements include separating the sewer system for the entire 

BASF site drainage area and discharging all storm runoff to a new outfall on the Hudson River via 

pumped force main.  

To incorporate these improvements into the model, 132 catchments that encompass the BASF site 

drainage area were combined into one large catchment that drains storm runoff to a storage basin 

located on the BASF site. Conceptual design drawings were used to determine the necessary 

geometry for the basin to achieve the design runoff volume of roughly 780,000 cubic feet. To mimic 

the sewer separation and maintain the sewer flow in the existing combined sewer links, the 132 

catchments were given an effective area of zero so that runoff from these catchments would not be 

considered in the model engine’s calculations but the dry weather flow would still be added to the 

appropriate receiving node. An orifice and overflow weir were connected to the outlet of the basin 

which then discharges to another basin serving as the wet well of the pump station. From this basin, 

flow is pumped to a new outfall node. 

b. NJ Transit site – Proposed drainage improvements to delay, store and discharge runoff from 

approximately 15 acres of drainage area. These improvements include separating the sewer system 

for the entire Hoboken Housing Authority drainage area and discharging all storm runoff to the 

existing NJ Transit ditch along the Light Rail tracks via pump station.  

To incorporate these improvements into the model, 12 catchments that encompass the NJ Transit 

site drainage area were combined into one large catchment that drains to a storage basin. 

Conceptual design drawings were used to determine the necessary geometry for the basin in order 

to achieve the design runoff volume of roughly 183,000 cf. To mimic the sewer separation and 

maintain the sewer flow in the existing combined sewer links, the 12 catchments were given an 

effective area of zer0 so that runoff from these catchments would not be considered in the model 

engine’s calculations but the dry weather flow would still be added to the appropriate receiving 

node. An orifice and overflow weir were connected to the outlet of the basin which then discharges 

to a wet well basin. From this basin, flow is pumped to a node located on the open channel link 

serving as the NJ Transit ditch. 
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c. Block 10 site – Proposed drainage improvements to delay and store runoff from approximately 8 

acres of drainage area. This includes separating the sewer system for the entire Block 10 drainage 

area and storing runoff before discharging to the existing NHSA sewer system.  

To incorporate these improvements into the model, 14 catchments that encompass the Block 10 site 

drainage area were combined into one large catchment that drains to a storage basin. Conceptual 

design drawings were used to determine the necessary geometry for the basin in order to achieve 

the design runoff volume of roughly 83,000 cf. To mimic the sewer separation and maintain the 

sewer flow in the existing combined sewer links, the 14 catchments were given an effective area of 

zero so that runoff from these catchments would not be considered in the model engine’s 

calculations but the dry weather flow would still be added to the appropriate receiving node. An 

orifice and overflow weir were connected to the outlet of the basin which then discharges to a wet 

well basin. From this basin, flow is pumped to a node located on the existing NHSA sewer network. 

d. ROW Green / Grey Infrastructure Practices – 61 locations were identified to capture, delay and 

convey street drainage through green and grey infrastructure that utilized subsurface detention 

tanks. To incorporate these subsurface tanks into the model, each tank was added as a storage basin 

that would receive street runoff. An orifice and overflow weir was added to the outlet of each basin 

which then discharges to a node on the existing NHSA sewer network. Details of conceptual design 

and sizing calculations for the proposed tanks is included in Appendix M.  

 

It should be noted that the conveyance system for these DSD components are not included in the 

stormwater model; however as part of the feasibility assessment, Dewberry developed conceptual 

conveyance system designs to illustrate the pipe sizes required to convey rainfall runoff to these proposed 

DSD sites. The validated integrated stormwater and coastal model was updated by making adjustments to 

catchments and by adding additional hydrologic and hydraulic network data to reflect the DSD projects in 

the MIKE URBAN model. Table 9-2 summarizes a list of various model elements in the DSD scenario 

model. The MIKE URBAN model and MIKE FLOOD modules were utilized to simulate various 

combinations of rainfall return period and tidal combination events. The maximum flood extents were 

extracted from these model simulations to create maximum flood inundation maps.   Figure 9-8 through  

Figure 9-12 shows the results of the integrated stormwater and coastal model simulations for the 5-year, 

10-year, 25-year, 50-year, and 100-year rainfall events in both low and high tide events. Refer to Appendix 

N for the input and outputs results for all the DSD model simulation scenarios.  
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Table 9-2. Model Parameters for DSD Alternative Scenario 

Parameters Value 

No. of subcatchments 1,430 

No. of manholes 951 

No. of pipe segments 896 

No. of pumps 8 

No. of weirs and orifices combined 97 
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 Figure 9-7. Proposed DSD Alternatives Projects  
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 Figure 9-8. Proposed DSD Alternatives 5-Year Rainfall Results 
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 Figure 9-9. Proposed DSD Alternatives 10-Year Rainfall Results 
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 Figure 9-10. Proposed DSD Alternatives 25-Year Rainfall Results 
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 Figure 9-11. Proposed DSD Alternatives 50-Year Rainfall Results 
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 Figure 9-12. Proposed DSD Alternatives 100-Year Rainfall Results
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9.3 Comparison of NAA and DSD Alternatives 
 

 Figure 9-13 through Figure 9-22 compares the extent of potential rainfall flooding areas in the No-Action 

Alternative (NAA) and with the “DSD” alternative simulated by the MIKE URBAN and MIKE FLOOD models 

for various combinations of rainfall return period/tide combinations. Table 9-3 provides the acreages of the 

flooded areas in NAA and “DSD” alternative along with the potential reduction in flooded areas with all the 

components of the DSD alternatives in place. 

Table 9-3. Flooded Area Reduction from NAA to Proposed DSD Alternatives 

Rainfall Return 

Period 

Tidal 

Condition 

Flooded Areas (acres) Percent 

Reduction in 

Flooded Areas 
NAA DSD Alternative 

20% annual chance 

(5-year) 

Low 25.5 4.8 81% 

High 48.4 13.0 73% 

10% annual chance 

(10-year) 

Low 35.5 10.2 71% 

High 59.7 26.0 56% 

4% annual chance 

(25-year) 

Low 64.5 26.8 58% 

High 95.9 49.1 49% 

2% annual chance 

(50-year) 

Low 95.1 42.0 56% 

High 122.1 69.9 43% 

1% annual chance 

(100-year) 

Low 147.5 91.7 38% 

High 148.6 93.4 37% 

 

All the proposed components of “DSD” alternative provides significant flood risk reduction benefits during 

the 5-, 10-, 25-, 50- and 100-year rainfall recurrence interval events with low and high tides in Hudson 

River. In general, the percentage reduction in flooded areas are higher in the low tide event for the same 

rainfall recurrence interval event when compared with the high tide event. During a high tide event, all the 

outfalls are closed which prevents gravity flow of rainfall runoff from NHSA’s surcharged storm sewer 

system into the Hudson River. The wet weather pumps are operational during the high tide event and thus 

the amount of flooded water that can be discharged into the Hudson River is restricted by the capacity of 

the pumps. In a low tide event, all the outfalls are open which would allow to discharge rainfall runoff 

directly to the Hudson River once NHSA’s collection system reaches its capacity. Additionally, the pumps 

can be operational during the low tide event thus allowing to discharge additional volume of rainfall runoff 

into the Hudson River.  

As seen from  Figure 9-13, the proposed “DSD” alternative would reduce flooding in 81% of the  areas in the 

southwest portion and central-western portions of the City of Hoboken that previously flooded in NAA 
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during a 5-year rainfall event with low tide in the Hudson River. Similarly, Figure 9-14 to Figure 9-1422 

show the extent of the flooded area reduction as a result of the DSD components in the Southwest of 

Hoboken and in the H4 and H5 sewersheds. In particular, the area from Monroe Street to Grand Street and 

11th Street to 16th Street shows significant reduction from No-Action Alternative conditions to Proposed DSD 

conditions due in large part to the separation of sewers within the BASF site drainage area.  

 



 

  NJDEP | Rebuild by Design – Hudson River Hydrology and Flood Risk Assessment | 
Stormwater Modeling Alternatives and Results| 151  

 Figure 9-13. Comparison of NAA and Proposed DSD Alternatives 5-Year Low Tide Results 
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Figure 9-14. Comparison of NAA and Proposed DSD Alternatives 5-Year High Tide Results 
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Figure 9-15. Comparison of NAA and Proposed DSD Alternatives 10-Year Low Tide Results 
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Figure 9-16. Comparison of NAA and Proposed DSD Alternatives 10-Year High Tide Results 
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Figure 9-17. Comparison of NAA and Proposed DSD Alternatives 25-Year Low Tide Results 
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Figure 9-18. Comparison of NAA and Proposed DSD Alternatives 25-Year High Tide Results 
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Figure 9-19. Comparison of NAA and Proposed DSD Alternatives 50-Year Low Tide Results 
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Figure 9-20. Comparison of NAA and Proposed DSD Alternatives 50-Year High Tide Results 
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Figure 9-21. Comparison of NAA and Proposed DSD Alternatives 100-Year Low Tide Result 
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 Figure 9-22. Comparison of NAA and Proposed DSD Alternatives 100-Year High Tide Results 
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