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GENERAL 

When Hurricane Sandy hit, FEMA was in the process of updating their flood mapping.  

However, in order to provide elevation standards for rebuilding in a timely manner, FEMA 

published Advisory Base Flood Elevation (ABFE) maps.  These maps provided advisory 

elevations for the 1% annual chance (100-year) and 0.2% annual chance (500-year) storms, and 

delineated V Zones (where wave velocity will have impacts), areas of moderate wave action, and 

A Zones.  The information was based on the best available data at the time and was intended to 

be used as a guide for rebuilding and recovery efforts until the Flood Insurance Rate Maps 

(FIRMs) were finalized. 

FEMA subsequently published Preliminary Work Maps which superseded the ABFE maps, and 

reflected further coastal flood hazard study.  These maps were released as an interim product 

created in the development of preliminary FIRMs.  They were intended to give a better 

understanding of current flood risks and anticipate future flood insurance requirements. The 

release of the work maps provided local officials the opportunity to comment on areas they 

believe were mapped incorrectly, which in turn, would help FEMA avoid delays in publishing 

the preliminary FIRMs and the need for subsequent revisions.  The work maps released indicated 

V and A Zones, areas of moderate wave action, and 1% annual chance (100-year) base flood 

elevations, but no 0.2% annual chance (500-year) flood elevations. 

On 1/31/14, FEMA issued preliminary FIRMs for Middlesex County, which covered the project 

area.  Meetings will be held to allow community officials to formally review the preliminary 

FIRMs and other flood risk tools.  Later, open house meetings will be held to allow the general 

public to ask questions related to the mapping, mitigation, and the National Flood Insurance 

Program (NFIP).  Once the preliminary FIRMs and public notice have been issued, there will be 

a statutory 90-day appeal period to allow submission of scientific and technical information 

through community officials that better defines local conditions.   At the end of the 90-day 

period, and following the resolution of any appeals, FEMA will finalize the maps and initiate a 

6-month compliance period before formal map adoption. After this 6-month period, the updated 

FIRMs will be considered effective and become the basis for flood insurance requirements and 

premiums, and for local building regulations.  The process usually takes 18 to 24 months from 

release of the preliminary FIRM to the final effective date.  Similar to the Preliminary Work 

Maps, 500-year flood elevations were not indicated on the preliminary FIRMs reviewed.   

MCUA requested and received from FEMA, 500-year stillwater elevations (SWELs) for the 

project area, but not 500-year design flood elevations that include wave action (see page 7 and 

8).  Elevations which include wave action are necessary to properly design critical facilities (e.g. 

hospitals, schools, and public safety buildings).  Critical facilities and freeboard are discussed 
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later in this memo.  Therefore, in order to progress design of these critical facilities, reasonable 

500-year flood elevations (including wave action) must be derived.  This was done using a figure 

published in FEMA’s January 2007 Design Guide for Improving Critical Facility Safety from 

Flooding and High Winds (FEMA 543), which illustrates the relation between flood depth and 

stillwater depth.  It should be made clear that the elevations derived by HMM are estimates 

only, but serve as our “basis of design”.  A determination should be obtained from FEMA on 

the applicability of this methodology and the implications of a different 500-year elevation being 

made effective at the site after design has begun.    

DETERMINATION OF 500-YEAR FLOOD ELEVATION 

Figure 2-6 of FEMA’s Design Guide for Improving Critical Facility Safety from Flooding and 

High Winds (FEMA 543) indicates that a flood depth (d) is equal to 1.55 times the stillwater 

depth (dSW).   The flood elevation then becomes the ground surface elevation plus the flood 

depth.  The figure is generic relative to return period.  Therefore, it is assumed that use for the 

500-year event is appropriate (as marked in red below). 

 
          Figure 2-6.  Definition sketch – wave height and stillwater depth. 

 (annotations in red by HMM) 

 

(d500) = 1.55 x dSW500 

 

DFE = design flood elevation (500-year) = GS + d500 

 

(dSW500) 

 

(GS) 

 

SWE500 
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CALCULATION 

MCUA’s Edison Pump Station (EPS) lies along the Raritan River, just east of the intersection of 

Olympic Drive and Cattail Way.  The following is a summary of pertinent flood information 

published by FEMA, in chronological order: 

Advisory Base Flood Elevation (ABFE) Map ID South Amboy NW, December 7, 2012: 

The site is entirely within ABFE: V, 1% (100-year) EL 17, 0.2% (500-year) EL 23. 

Preliminary Work Map Panel 152, undated: 

The site includes Zones VE16, AE15, and AE14, and is partially within the limits of 

moderate wave action (LiMWA).  No 500-year flood elevations are published. 

Preliminary Flood Insurance Rate Map Panel 152, January 31, 2014: 

The site includes Zones VE16, AE15, and AE14, and is partially within the LiMWA line.  

No 500-year flood elevations are published.  Flood zones appear unchanged from the 

preliminary work map, but the area of moderate wave action was changed.  In fact, it appears 

that the LiMWA line incorrectly extends into the V Zone. 

The 500-year stillwater elevation (SWE500) at the site, as provided by FEMA (see page 7 and 8 

for email), is 17 feet.  Based on Figure 2-6 above, and assuming a ground surface elevation (GS) 

of 8 feet, the 500-year design flood elevation including wave height (DFE) is: 

DFE = GS + 1.55 (dSW500) 

DFE = 8’ + 1.55(17’ – 8’) 

DFE = 22 feet 

ELEVATION AND FREEBOARD 

ASCE 24-05 Flood Resistant Design and Construction provides guidance on elevation and 

freeboard based on type of facility and flood zone.   Table 1-1 of this publication categorizes 

different structures based on their occupation and use.  Based this table, the EPS falls under 

Category III.  Elevation requirements for Category III facilities are given below in FEMA 543, 

Table 2-1 (which references ASCE 24-05).   
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APPLICATION 

The EPS is considered a Category III facility.  Design elevations are based on the higher of the 

base flood elevation (BFE) plus a prescribed freeboard depth, and the design flood elevation 

(DFE).  The BFE results from the 100-year event and the DFE from the 500-year event.   

Based on Table 2-1 above, floodproofing is not allowed in a V Zone or a Coastal A Zone.  

Floodproofing the EPS structures in an A Zone (AE15) would need to extend 22 feet (which is 

the higher of 15 feet plus 1 foot, and 22 feet).   

For new structures in a V Zone (V16), the lowest horizontal structural member (where the wave 

approaches perpendicularly) needs to be 22 feet (which is the higher of 16 feet plus 2 feet, and 

22 feet).  Utilities and other equipment in the same area would also need to be 22 feet (which is 

the higher of 16 feet plus 3 feet, and 22 feet). 

CRITICAL FACILITIES 

FEMA has identified certain facilities as critical, including water and wastewater facilities and 

strongly recommends these facilities be designed to the 0.2% (500-year) flood.   Other critical 

facilities include schools, emergency response facilities, healthcare facilities, emergency 

facilities and utilities.  See “Design Guide for Improving Critical Facility Safety from Flooding 

and High Winds” FEMA 543 for additional facilities that may be considered critical.  

Municipalities may also consider other facilities as critical and wish to provide a higher level of 

protection to these facilities; this should be discussed with the municipality. 

CLOSING 

FEMA is in the process of updating their FIRMs.  Until they become effective, formal design 

elevations are unknown.  It is suggested MCUA have an understanding that the elevations 

derived by HMM are estimates only, but will serve as our “basis of design”.  A 

determination should be obtained from FEMA on the applicability of our 500-year DFE estimate 

and the implications of a different 500-year elevation being made effective at the site after 

design has begun.    
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