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Flood Hazard Area Engineering Reports 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BL England Flood Hazard Area Engineering Report 
  



































































 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BL England Structural and Building Design Supporting Calculations 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





 

 

 

7/27/2022 

 
 

Re: Ocean Wind’s 275/138kV BL England Substation — Civil & Structural Flood Design 

Calculations. 
 

Dear Reviewer: 

 

According to the Technical Manual (Flood Hazard Area Control Act Rules NJAC 7:13), all 

structures shall be designed to resist the flood loads as prescribed in NJAC 7:13 — 12.4. 

 

 

As such, BL England structures and foundations will be designed to resist impact from water 

and debris, resist uplift, flotation, collapse, and displacement due to hydrostatic and 

hydrodynamic forces, resist overturning and sliding pressure, as well as pressure from the 

freeze/thaw cycle of the soil with design flood elevation 12ft per NAVD88, 3ft above the 100-

year FEMA base flood elevation of 9ft in accordance with ASCE 7-16 Chapter 5. This design 

flood elevation exceeds the requirements outlined in NJAC 7:13 Method 3 which requires the 

design flood elevation to be 1ft above the 100-year FEMA flood elevation. A brief outline of the 

considered design requirements is provided below. 

 

 

Impact 

  

Impact loading due to debris during the design flood will be calculated in accordance with 

ASCE 7-16 Section 5.4.5 and Commentary Section C5.4.5. 

 

 

Hydrostatic 

 

Hydrostatic loads will be calculated in accordance with ASCE 7-16 Section 5.4.2. Where 

applicable, hydrostatic loads will be applied to the structures and foundations, increasing 

load with water depth using 64.0 lb/ft3 for the density of water and applied as a resultant 

force acting at 1/3 of the water depth measured from grade. In cases of structures and 

foundations where the water depth is equal on all sides, hydrostatic loading would not be 

applicable. 

 

 

Hydrodynamic 

 

Hydrodynamic loads will be calculated in accordance with ASCE 7-16 Section 5.4.3. If the 

calculated velocity of water does not exceed 10 ft/s, hydrodynamic loads will be converted 

into equivalent hydrostatic loads by an equivalent surcharge depth as outlined in ASCE 7-

16. Equivalent hydrostatic loads will be applied to all structures and foundations regardless 

of whether the water depth is equal on all sides. 

 

 

 



 

 

 

 

Overturning, Sliding, and Freeze/Thaw 

 

All foundations will be designed to resist overturning and sliding due to flood loading. 

The base of the foundations will be extended to below the frost depth or supported on non-

frost-susceptible material so that the foundations are not subject to pressures due to the 

freeze/thaw cycle.  

 

 
Sincerely, 

 

 

 

 

Rachel Plank, PE 

Civil/Structural Engineer 

LIC No. 24GE05732600, Expires 4/30/2024  

P: 475-212-5966 
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7/26/2022 

 

 
Re: Ocean Wind’s 275/138kV BL England Substation — Building Structural Flood Design 

Calculations. 
 

Dear Reviewer: 

 

According to the Technical Manual (Flood Hazard Area Control Act Rules NJAC 7:13), state 

flood regulations only apply to habitable buildings. Utility buildings are not classified as 

habitable buildings and are not required to comply with all requirements outlined in NJAC 7:13 

— 12.5; however, all buildings shall be designed to resist the flood loads as prescribed in NJAC 

7:13 — 12.5. 

 

As such, BL England DRC building and control house foundations are designed for hydrostatic 

and hydrodynamic loads as well as buoyancy with flood water level at design flood elevation 

+12ft (NAVD88), 3ft above the 100-year FEMA base flood elevation of 9ft in accordance with 

ASCE 7-16 Chapter 5. This design flood elevation exceeds the requirements outlined in NJAC 

7:13-3.4 (e) Method 3 which requires the design flood elevation to be 1ft above the 100-year 

FEMA flood elevation and NJAC7:13-12.5 which requires buildings to be designed for flooding 

at least one foot above the design flood elevation.  

 

Finished floor elevation of both buildings are at EL.+12ft, and the water velocity is 4.57ft/s. A 

brief outline of the considered design requirements and conclusions is provided below. 

 

 

Hydrostatic 

 

Hydrostatic loads were applied to the foundation walls, columns and braces in design, 

increasing load with water depth and using 62.4lb/ft3 for the density of water. These 

calculations were produced based on a water level elevation of +12ft.  

 

Hydrodynamic 

 

In accordance with ASCE 7-10 with velocity of water less than 10ft/s, dynamic effects of 

moving water shall be permitted to be converted into equivalent hydrostatic load by 

increasing the DFE for design purposes by an equivalent surcharge depth dh on the 

headwater side and above the ground level only. Per BMcD analysis, dh=0.41ft for both 

buildings, the building vertical components are sufficient to resist the lateral loads due to 

flooding. 

 

 

 



 

 

Buoyancy 

 

Buoyancy was also considered during design. Based on current building design uplift load 

combinations, a minimum factor of safety of 1.67 (1/0.6) should be used. According to 

calculations performed by BMcD, the factor of safety associated with buoyancy is 1.75 

(the buildings could sustain 1.75 times the buoyancy force applied to the structure during 

a flood). This factor of safety exceeds the minimum required. 

 
 

Sincerely, 

 

 

 
Nanci Buscemi, PE  

Structural Engineer 

LIC No. 24GE04641400 Expires 4/30/2024  

P: 973-370-2960 
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 Flood Hazard Area Engineering Report – Oyster Creek Substation & Cable Route 
   Block 100, Lots 1.05 and 1.06 
  Block 1001, Lots 4.02, 4.05, and 4.06 
 Township of Lacey, Ocean County, New Jersey 

 
 

1.0 Executive Summary 
 
This Flood Hazard Area and Riparian Zone Line Verification Engineering Report is being submitted as the 
material required to fulfill the regulatory requirements for the Flood Hazard Control Act (FHACA) Rules 
(N.J.A.C. 7:13-1.1 et seq.) for determining the flood hazard area design flood elevation (FHADFE), limits of 
the flood hazard area (FHA) and the riparian zone line for the proposed Oyster Creek Substation in Lacey 
Township, and the onshore electrical cable route that will run from the Oyster Creek Substation, through 
Lacey Township in Ocean County, to the Barnegat Bay.  The cable route will continue across Island Beach 
State Park and connect to the offshore cable route in the Atlantic Ocean.  This report serves as the 
Engineering Report for the application and has been prepared in accordance with the following: 
 

• NJDEP Flood Hazard Area Control Act (FHACA) Rules (N.J.A.C. 7:13), 
last amended October 5, 2021; and 

• NJDEP Flood Hazard Technical Manual (2018). 
 
FHA verification is required because flood hazard areas are shown on FEMA’s Flood Insurance Rate Maps 
(FIRMs) in the vicinity of the project area.  All elevations within this report refer to the NAVD 88 vertical 
datum unless otherwise noted. 
 
The proposed improvements are part of the Ocean Wind project, which is a 1 GW offshore wind farm being 
proposed approximately 15 miles off the coast of Atlantic City, New Jersey.  An offshore substation will be 
constructed to collect wind turbine partial outputs from the offshore wind farm.  As part of this project, two 
(2) circuit of offshore 230 kV sub-sea cables, also known as export cables, will make landfall in Lacey 
Township, New Jersey and terminate at the proposed Oyster Creek Substation (see Figures 1 and 2). The 
Oyster Creek Substation and the export cable routes through Lacey Township are the primary points of 
discussion within this report. 

1.1 Site and Project Description  

The Oyster Creek Substation is planned to be a 230/230kV high voltage alternating current (AC) substation 
and is proposed to be located near the decommissioned Oyster Creek Nuclear Generating Station on Block 
1001, Lot 4.05 in Lacey Township, New Jersey.  In general, the purpose of the substation is to transmit the 
power from the 230kV connection from the wind farm to the 230kV rated facility commonly used in New 
Jersey as well as to provide filtration and reactive compensation for power stability.  The export cables will 
enter the proposed Oyster Creek Substation property off Discharge Drive, the private road located just to the 
north of the project.  The cable route runs south/southeast down Discharge Drive where it changes course 
traveling north/northeast crossing under the Oyster Creek and New Jersey State Highway Route 9. The cable 
route then runs due east through undeveloped forested wetland areas where it eventually enters the Barnegat 
Bay.  The cable route continues under the Barnegat Bay, makes landfall at Island Beach State Park, and then 
enters the Atlantic Ocean to connect to the offshore wind farm. (See Figures 1 through 2C).    
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Oyster Creek Substation Site 
The Oyster Creek Substation will be located on Block 1001, Lot 4.05, which is a 31.49-acre parcel located 
behind/to the west of the decommissioned Oyster Creek Nuclear Generating Station located off New Jersey 
State Highway Route 9.  Block 1001, Lot 4.05 is generally bound by Discharge Drive to the north and east, 
the Oyster Creek to the south, and undeveloped open space to the west, beyond which is the Garden State 
Parkway.  The portion of the site to be disturbed for the construction of the Oyster Creek Substation is 
approximately 12.14 acres, with existing grades being generally flat varying from elevation 21 to elevation 
27 (NAVD 88).   
 
As depicted on the USGS map below, the Oyster Creek is located directly to the south of the proposed 
Oyster Creek Substation.  As part of the Oyster Creek Nuclear Power Plant operations, a dam was installed 
on the Oyster Creek to impound water as a source of water for emergency firefighting.  Below this dam, the 
Oyster Creek is tidally influenced, for which this application seeks FHA verification under Method 2.  Above 
the dam, the Oyster Creek is fluvial and mapped by FEMA, for which this application seeks FHA 
verification under Method 3. 
 

 
 
Onshore Export Cable Route 
The underground onshore export cable will be installed between the Oyster Creek Substation and the 
Barnegat Bay within undeveloped portions of private property in Lacey Township, New Jersey, as shown on 
Figures 1 through 2C. 
 

Dam for 
Fire Pond 
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As stated previously, the proposed Oyster Creek Substation and export cable route are located in flood 
hazard areas identified on FEMA FIRMs.  This application is being submitted for NJDEP verification of the 
flood hazard areas to determine what activities proposed by the project will be regulated by the NJDEP under 
the FHACA rules. 

2.0 Regulatory Requirements 

2.1 Flood Hazard Area Verification Method 2 – FEMA Tidal Method  

This application requests FHA Verification under Method 2 (N.J.A.C. 7:13-3.4(d)), FEMA delineation of 
tidally-influenced water bodies. Table 2-1 lists the effective FEMA FIRMs that cover the Oyster Creek 
Substation and export cable route which were referenced to determine the location of floodways and flood 
hazard areas that will be impacted by this project.  It should be noted that the project area has not been 
studied or delineated by the NJDEP.  For regulated waters for which a NJDEP delineation does not exist, the 
flood hazard area and floodway can be determined using Method 2 for tidally influenced surface waters 
mapped on FEMA FIRMs.  If both a NJDEP delineated study (Method 1) and a FEMA flood insurance study 
(Method 2) are available for a regulated water, the flood hazard area and/or floodway are determined based 
on whichever method results in a higher flood hazard area design flood elevation (FHADFE) and wider 
floodway limit. 

Table 2-1 – FEMA FIRM Maps 
Location Map NJDEP 

Delineated 
Map 

Type Number Map Date 

Lacey Township, Ocean County, 
NJ; Starting at Block 1001, 4.05 
to the NJ Route 9 crossing over 
the Oyster Creek 

Preliminary Map 34029C0412G 03/28/2014 None 

Lacey Township, Ocean County, 
NJ; Starting at NJ Route 9 
crossing over the Oyster Creek to 
the eastern end of Block 100, Lot 
1.05 

Preliminary Map 34029C0404G 03/28/2014 None 

Lacey Township, Ocean County, 
NJ; Starting at the eastern end of 
Block 100, Lot 1.05 to the eastern 
end of Block 100, Lot 1.06. 

Preliminary Map 34029C0408G 03/28/2014 None 

Lacey Township, Ocean County, 
NJ; Starting at the eastern end of 
Block 100, Lot 1.06 to the 
Barnegat Bay 

Preliminary Map 34029C0416G 01/30/2015 None 

Township of Berkeley, Ocean 
County, NJ; Block 1750, Lot 1 

Preliminary Map 34029C0427G 03/28/2014 None 
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Based on the FEMA FIRMs listed in Table 2-1, the project area below/east of the Oyster Creek dam lies 
within the Zone AE – “Base Flood Elevations” determined for the tidally influenced portion of the Oyster 
Creek as well as the Barnegat Bay and Atlantic Ocean, which are also tidally influenced throughout the 
entirety of the water body (see Figures 4A, 4B, and Appendix A).  Since all the regulated waterbodies are 
tidally influenced, the flood hazard area design flood elevation is the same as the 100-year base flood 
elevation in accordance with N.J.A.C. 7:13-3.4(d)1. Table 2-2 below provides the 100-year base flood 
elevation and flood hazard area design flood elevations (FHADFE) located throughout the project area. 
 

Table 2-2 – 100-Base Flood and FHA Design Flood Elevation 
Location/FIRM Map 

Number 
Regulated Water 

Body 
FEMA 100-Year 

Base Flood 
(NAVD 88) 

FHADFE 

Lacey Township, Ocean County, 
NJ; Starting at Block 1001, 4.05 to 
the NJ Route 9 crossing over the 
Forked River / 34029C0412G 

Oyster Creek (Tidally 
Influenced Portion) 

7 7 

Lacey Township, Ocean County, 
NJ; Starting at NJ Route 9 crossing 
over the Oyster Creek to the eastern 
end of Block 100, Lot 1.05 / 
34029C0404G 

Oyster Creek (Tidally 
Influenced Portion) 

7 7 

Lacey Township, Ocean County, 
NJ; Starting at the eastern end of 
Block 100, Lot 1.05 to the eastern 
end of Block 100, Lot 1.06/ 
34029C0408G 

Oyster Creek (Tidally 
Influenced Portion) 

7 7 

Lacey Township, Ocean County, 
NJ; Starting at the eastern end of 
Block 100, Lot 1.05 to the eastern 
end of Block 100, Lot 1.06/ 
34029C0408G 

Barnegat Bay 8 8 

Lacey Township, Ocean County, 
NJ; Starting at the eastern end of 
Block 100, Lot 1.05 to the eastern 
end of Block 100, Lot 1.06/ 
34029C0408G 

Barnegat Bay 7 7 

Lacey Township, Ocean County, 
NJ; Starting at the eastern end of 
Block 100, Lot 1.06 to the Barnegat 
Bay / 34029C0416G 

Barnegat Bay 10 10 

Township of Berkeley, Ocean 
County, NJ; Block 1750, Lot 1 

Atlantic Ocean 7 7 
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Township of Berkeley, Ocean 
County, NJ; Block 1750, Lot 1 

Atlantic Ocean 13 13 

Township of Berkeley, Ocean 
County, NJ; Block 1750, Lot 1 

Atlantic Ocean 15 15 

 

The 100-year base flood elevations and FHADFEs listed above were used to delineate the flood hazard areas 
for the project based on local topography.  Where local/surveyed topography is not available beyond the 
project limits, the FHA line from the effective FEMA FIRMs becomes the FHA for verification.  This 
delineation is shown on Figures 5 through 10.  

2.2 Flood Hazard Area Verification Method 3 – FEMA Fluvial Method 

This application also requests FHA Verification under Method 3 (N.J.A.C. 7:13-3.4(e)), FEMA delineation 
of fluvial water bodies. For regulated waters for which a NJDEP delineation does not exist, the flood hazard 
area and floodway can be determined using Method 3 for fluvial waters mapped on FEMA FIRMs.  If both a 
NJDEP delineated study (Method 1) and a FEMA flood insurance study (Method 3) are available for a 
regulated water, the flood hazard area and/or floodway are determined based on whichever method results in 
a higher flood hazard area design flood elevation (FHADFE) and wider floodway limit.  Under Method 3, the 
FHADFE is equal to one foot above the FEMA 100-year flood elevation.  Table 2-3 lists the effective FEMA 
FIRM that covers the proposed Oyster Creek Substation and area upstream of the dam, along with the 100-
year base flood elevation and FHADFE. 

 
Table 2-3 – 100-Base Flood and FHA Design Flood Elevation 

Location/FIRM Map 
Number 

Regulated Water 
Body 

FEMA 100-Year 
Base Flood 
(NAVD 88) 

FHADFE 

Lacey Township, Ocean County, 
NJ; Upstream of fire water pond 
dam/ 34029C0412G 

Oyster Creek (Fluvial 
Portion) 

6 7 

 

3.0 Determining the Riparian Zone 

The riparian zone has been depicted on the permitting plans in accordance with N.J.A.C. 7:13-4.1(c)3.  
According to the NJDEP GIS digital data layer entitled, “Surface Water Quality Classifications”, the Oyster 
Creek is classified as a FW2-NT/SE1.  It is not utilized for trout production or trout maintenance.  Therefore, 
the width of the riparian zone is 50 feet, as measured landward from the top of bank, or the edge of open 
water where no discernable top of bank exists. 
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4.0 Conclusion 

The primary purpose of the FHA verification application is to establish the limits of the FHA along the 
Oyster Creek, the Barnegat Bay, and the Atlantic Ocean. Secondly, this application also requests verification 
of the riparian zone along the Oyster Creek, as measured outward fifty feet (50’) from the top of bank 
upstream of the dam on the creak. 

~END~ 
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Hydrologic Soil Group

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

AptAv Appoquinimink-
Transquaking-
Mispillion complex, 0 
to 1 percent slopes, 
very frequently 
flooded

B/D 7.8 13.1%

AtsAO Atsion sand, 0 to 2 
percent slopes, 
Northern Tidewater 
Area

A/D 2.2 3.7%

BerAr Berryland sand, 0 to 2 
percent slopes, rarely 
flooded

A/D 1.4 2.4%

LakB Lakehurst sand, 0 to 5 
percent slopes

A 40.0 66.8%

MakAt Manahawkin muck, 0 to 
2 percent slopes, 
frequently flooded

A/D 2.7 4.6%

PssA Psamments, 0 to 2 
percent slopes

A 2.1 3.4%

PstAt Psammaquents, sulfidic 
substratum, 0 to 2 
percent slopes, 
frequently flooded

A/D 2.8 4.7%

WHe1 Herring Creek mucky silt 
loam, 0 to 1 meter 
water depth

D 0.7 1.2%

WPp1 Pasture Point loamy fine 
sand, 0 to 1 meter 
water depth

D 0.0 0.0%

WTs2 Truitt-Southpoint 
complex, 1 to 2 meter 
water depth

D 0.0 0.0%

Totals for Area of Interest 59.8 100.0%

Hydrologic Soil Group—Ocean County, New Jersey SITE BOUNDARY

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

12/23/2021
Page 3 of 4



Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—Ocean County, New Jersey SITE BOUNDARY

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

12/23/2021
Page 4 of 4



Hydrologic Soil Group—Ocean County, New Jersey
(Island Beach Soil Map)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

1/3/2022
Page 1 of 4
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Hydrologic Soil Group

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

HorsC Hooksan fine sand, 2 to 
10 percent slopes

A 2.1 29.8%

UR Urban land 4.8 70.2%

Totals for Area of Interest 6.9 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition
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Component Percent Cutoff: None Specified 

Tie-break Rule: Higher
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