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Introduction
This Strategic Recovery Planning Report (SRPR) serves as a blueprint for use by the Township of Commercial to address conditions created or exacerbated by Hurricane Sandy. It is intended to identify specific recovery and rebuilding strategies the Township can take to help ensure that the community will be more resistant to damage from future storm events, and encourage sustainable economic growth. Accordingly, the report:

1. Evaluates Hurricane Sandy’s impacts on community features; 

2. Addresses conditions that Hurricane Sandy created or exacerbated;

3. Describes the existing and potential vulnerabilities that the Township faces from significant storm events, and sea-level rise;

4. Articulates planning goals, strategies, and actions to improve public safety, develop resistance to future storms, and stimulate economic recovery. 



Chapter 1 Background/Context
Commercial Township is located in eastern Cumberland County. The area of the municipality is 34.4 square miles. The northern section of the Township borders the City of Millville and Laurel Lake. The Township’s largest residential neighborhood, in terms of population, borders Laurel Lake and shares its name. The southern boundary of the Township is formed by the Delaware Bay.  The Township’s western border is shared with Downe Township and the Maurice River forms the eastern boundary. 

Figure 1: Regional Location


The Township is comprised of several distinct neighborhoods. Laurel Lake and Port Norris have the highest populations. The smaller neighborhoods of Baileytown, Bivalve, Buckshutem, Haleyville, Lores Mill, Mauricetown, North Port Norris and Shell Pile are more sparsely settled. 

According to the Township, Laurel Lake was first promoted as a summer resort in 1927. The development patterns in Laurel Lake are consistent with the dense, grid-like pattern of traditional neighborhoods of the early 1900’s. The community today consists mostly of year-round dwellings. A small pocket of commercial development is located on Buckshutem Road (CR 670), just south of Laurel Lake. 

Port Norris is the second largest community in the Township of Commercial. The center of the community is Main Street (CR 553). Stretching from the Maurice River westward toward Downe Township, Main Street contains many early 20th century structures and dwellings. The Township municipal building, a post office, and a few commercial businesses are located in Port Norris. Residential neighborhoods, consisting primarily of pre-World War II housing stock, branch off of Main Street. Numerous houses of worship are found in Port Norris. Bivalve and Shell Pile are located south of Port Norris along the Maurice River at its convergence with the Delaware Bay. 

Mauricetown is a small village consisting of two main roads running east/west and three side streets running north/south, forming about 10 blocks of mostly residential buildings. The village is built on high ground overlooking the Maurice River, which supported the Mauricetown’s economic boom during the 19th century, when the village was active in coastal trade and shipbuilding. The building stock is mostly historic, and a large majority of the houses were built between 1790 and 1900. 

The area of the Township encompasses extensive wetlands and water bodies within its borders. Operating and closed sand mining facilities are also located within the municipal borders. Port Norris and Bivalve contain the Township’s base of maritime related activities. Seafood processing and commercial and recreational marinas continue to operate after two centuries of activity. Protecting the critical environmental, natural and man-made resources for these industries is of the utmost importance to the Township. 

Demographics
According to 2010 Census data, Commercial Township has a population of 5,178 and a total of 2,115 housing units, 1,880 (88.9%) of which are occupied units and 235 (11.1%) are vacant units, with seasonal or recreational dwellings accounting for 2% (46 units) of that figure. Of these units, nearly 73.2% are owner occupied while 26.8% are renter occupied. Of all housing units that exist, 68.1% are single family detached, 4.3% were single family attached, 0.9% were 2-unit structures, and 0.5% are 3 to 9 units, and 0.7% are 10 or more units (ACS 2009-2013). It is estimated that there are 610 mobile homes in the Township, accounting for 26.2 percent of the housing stock. The median value of all owner occupied units was $127,500 (ACS 2009-2013). 

Land Use and Zoning 
Prior to and after the storm, Commercial Township is a sparsely developed municipality both commercially and residentially. Residential development is primarily concentrated in the historic villages. Table 1 provides a breakdown of land use types by area.

Table 1 Land Use Types
	LU Type
	Area (acres)
	% Total

	Agriculture
	687
	3%

	Barren Land
	474
	2%

	Forest
	4,639
	21%

	Developed
	1,511
	7%

	Water
	2,828
	13%

	Wetlands
	11,550
	53%

	Total
	21,688
	100%




The Township’s zoning reflects the regulation of environmentally sensitive areas in the CAFRA zone. Many sensitive environmental areas have been protected by stringent zoning regulations. The Township’s zoning districts that permit the most intensive commercial and residential development are concentrated in and around Port Norris and Laurel Lake. Environmentally sensitive areas along the Delaware Bay and Maurice River are located in conservation zones. 

Figure 2: Existing Zoning Map (Generalized)


Over 65% (14,203 acres) of the area of the Township is subject to New Jersey’s Coastal Area Facility Review Act (CAFRA). CAFRA regulates development within the state’s coastal areas and is intended to protect ecologically sensitive and fragile coastal resources. The rules of the Act regulate almost all residential, commercial, or industrial development, including construction, relocation, and enlargement of buildings or structures; and all related work, such as excavation, grading, shore protection structures, and site preparation. As Figure 3 illustrates, all development near coastal waters (Delaware Bay) in the southern part of the Township, particularly in areas covered by coastal wetlands, and along the Maurice River, is subject to CAFRA controls.

Figure 3: CAFRA Zones




Chapter 2 Initial Impacts Assessment
Immediately following Hurricane Sandy’s landfall, Commercial Township faced the following devastating impacts that had to be immediately addressed:
· Many of the roads located south of Main Street (CR 553) were blocked with debris and downed power lines. The portions of Port Norris south of Main Street, Bivalve and Shellpile all experienced flooding due to the storm. 
· Localized flooding, extensive electrical outages, and blocked roads caused hazardous conditions and a threat to public health and safety throughout the Township.
· The oyster houses and dock areas of the Bayshore Center at Bivalve, a historic building and community center sustained damage.
· Sandy exacerbated the deteriorating and eroding shorelines at the mouth of the Maurice River and the Delaware Bay. 
· More than a half-mile of upland dike at PSE&G’s Estuary Enhancement Program (EEP) Commercial Township Wetland Restoration Site was damaged by the storm.

Flooding
High intensity rainfall events, coupled with high tides, high stormwater velocities, and head conditions resulted in flooding in low-lying areas of the Township along the Maurice River and marshes of the Delaware Bay. The frequent flooding causes a hardship to area residents due to restricted access to homes in the area, economic losses to businesses, and extensive property and roadway damage. The southern area of the Township, including Port Norris, Bivalve, and Shell Pile are subject to frequent flooding. 

During Sandy, the communities within Commercial Township experienced severe coastal flooding from Sandy’s storm surge. Water levels monitored by National Oceanic and Atmospheric Administration (NOAA) tide gages in Delaware Bay show that on October 29, 2012, when Hurricane Sandy made landfall in New Jersey, water levels in the region ranged from three to eight feet above mean higher high water levels. From October 30, 2012, through November 8, 2012, heavy rains and straight-line winds that accompanied Sandy occurred at the same time as extreme high tides.

Damages to Buildings, Infrastructure, and Property 
The impact from floods and storm surge that occurred during Hurricane Sandy caused significant damage to the Township, including the following:  

Historic/Cultural Buildings - The historic oyster houses and docks of the Bayshore Center at Bivalve, located north of the mouth of the Maurice River and the Delaware Bay, sustained damages during the storm.

Infrastructure - The extremely high tides and strong winds associated with the storm caused widespread damage to numerous properties. Upland dikes that protect properties from normal tidal inundation were overtopped and damaged by the pounding surf from the Delaware Bay. More than a half-mile of upland dike at PSEG Corp.’s Estuary Enhancement Program (EEP) Commercial Township Wetland Restoration Site was damaged, among other flood protection facilities 

In 1997, the EEP restored normal tidal flow to almost 3,000 acres of a previously diked salt hay farm to provide refuge, feeding habitat and nursery grounds for various estuarine animals. Once tidal exchange was successfully restored to the site, desirable native vegetation became established throughout much of the marsh. To protect adjacent properties from normal tidal flooding from the restored marsh, PSEG constructed more than 3 miles of upland dike. This area has been subjected to many storms since the restoration activities were completed almost 16 years ago, and until Sandy, the upland dikes remained in good condition. While the dikes performed as designed during the storm, they were overtopped and suffered significant erosion. In addition, the storm tides carried man-made and vegetative debris that cluttered the dikes, and in some cases washed several hundred feet upland of the dikes. 

Approximately 80% of the upland dike system at the Commercial Township Restoration Site is adjacent to a restored marsh that is fully vegetated by important marsh species. These dikes suffered minimal erosion from Hurricane Sandy, indicating the importance of natural marsh systems. The almost 3,500 ft. of dike that was not protected by marsh vegetation, however, were severely damaged and required repairs. 

Rebuilding, repairing  and reconstruction of the damaged dikes began in late November 2012 and was completed in early April 2013. To minimize wetland impacts, the dike repairs were made from the dike crest and within the original footprint. Because the storm tides relocated much of the original dike material, approximately 4,600 cubic yards of suitable structural fill were hauled to the site. The dikes were rebuilt to the design elevation, followed by the reconstruction of appropriate side slopes. Where portions of the crest of the upland dikes were frequently used by visitors, more than twenty (20) loads of shell were placed for continued use as a nature trail. To minimize the risk of future erosion, the EEP investigated numerous options to stabilize the side slopes and protect them from the adverse effects of future storms. 

Impacts on Households and Most Vulnerable Households
An analysis conducted in October 2013, by Rutgers University revealed that Commercial Township lost power for two (2) days. The analysis also described the impact of Sandy on the most vulnerable households (defined as “those working families that do earn enough to afford a basic household survival budget”, or so-called ALICE[footnoteRef:1] households). Commercial Township was among the top 73 municipalities in the state for Sandy’s impact on these households, scoring within the 51-60 range out of 100 on the hardship index.[footnoteRef:2]  While the rural, sparsely developed land use pattern of Commercial Township limited the absolute number of dwellings and families affected by the storm, those that were affected had limited resources to rebuild and recover.  [1: ALICE - Assisted Limited Income Constrained, Employed]  [2:  Halpin, Stephanie Hoopes; The Impact of Hurricane Sandy on New Jersey Towns and Households; Rutgers School of Public Affairs and Administration; n.d] 


Post-Storm Issues
Hurricane Sandy created and exacerbated several issues. The storm reaffirmed the Township’s vulnerability to flooding and storm surge from the Delaware Bay and Maurice River and its tributaries, and highlighted the vulnerability of Township infrastructure including its roads, electric transmission, natural gas and telecommunications systems. Extensive infrastructure damage, especially along the PSE&G dike, inhibited post-storm recovery efforts. Low-lying areas of Bivalve, Port Norris, Shell Pile, and Mauricetown, Laurel Lake and Haleyville remain vulnerable and can severely restrict roadway travels within the Township and the region. 

The mouth of the Maurice River has suffered the effects of pervasive erosion in recent decades and has lost meanders and acres of saltmarsh. Many acres of wetlands (within the river and adjacent along the Bayshore) have suffered erosion, inundation or conversion to open water/tidal mud flats thereby reducing the habitat value and the protections provided by healthy saltmarshes. Hurricane Sandy was the greatest and most recent assault to the river, adjacent wetlands and developed communities. The sustained winds and storm surge combined with lunar high tides had a catastrophic effect on this already imperiled system. Siltation from the continued erosion of the riverbank is threatening the centuries-old maritime/seafood businesses of the Township. Port Norris and Bivalve are regularly experiencing adverse impacts to their storm susceptibility, fishing economy, water and transportation infrastructure, ports and maritime industry, residential housing and commercial development. 


Maurice River at the Delaware Bay – 1977


Maurice River at the Delaware Bay – 2012 (Pre- Sandy)
Note the loss of critical lands at the mouth of the river and upstream


The Township economic development and employment opportunities are presently stagnant. Approximately 18 percent of the housing stock is vacant. Economic growth is limited by the lack of water, sewer, telecommunications, and high-speed internet infrastructure. No public water or sewer facilities are available within the Township. The Township seeks context sensitive solutions, in appropriate locations, to address these infrastructure needs in key areas such as Port Norris, Bivalve/Shell Pile, and Lake. 

Long-Term Recovery Efforts
The State of New Jersey invited FEMA’s Long-Term Community Recovery team to assist the Township to complete a strategic recovery plan, which involved thousands of volunteer hours by residents, business owners, and partners. These efforts resulted in the creation of the “Cumberland County Delaware Bayshore Recovery Plan” issued December 2013[footnoteRef:3]. This Plan establishes recommendations for projects that are intended to revitalize the Township and help residents and business owners recover from the impacts of flooding. In addition, the Township is collaborating with Cumberland County in the development of a countywide Multi-Jurisdictional Hazard Mitigation Plan. T he Township has also entered into an agreement with New Jersey Future, a state-wide non-profit planning organization, which has provided a Local Recovery Planning Manager who has worked directly with Township staff and elected officials for up to 18 months to assist the community to plan, manage and implement recovery strategies. [3:  http://www.mauricerivertwp.org/pdfdocs2014/RecoveryPlanFEMAfinal.pdf] 



Chapter 3 Assessment of Existing Planning and Zoning Documents
Four (4) recent plans and studies were reviewed as a first step in identifying actions that are most urgently needed to improve public safety, increase resistance from damage from future storms and stimulate economic recovery. These included the Township’s master plan, topic specific plans, the County’s emergency management plan and studies were that performed as part of academic work. Table X provides a list of the plans and studies reviewed for this SRPR.  

Table 2: Planning Document Examined
	Name
	Author
	Date

	Strategies for Flood Risk Reduction for Vulnerable Coastal Populations along the Delaware Bay
	Rutgers School of Engineering
	2014

	Cumberland County  Community Recovery Plan -FEMA
	FEMA, community
	2013-2014

	Master Plan (2006) 
	Harry Dare, PP, AICP
	2006

	Draft Mitigation Plan for Four NJ Counties
	Stuart Wallace, LLC 
	2014

	Marsh Futures 	
	Partnership for the Delaware Estuary (PDE) 	
	2015



Existing Planning Document Analysis
These plans and studies recommend hundreds separate actions. These recommendations were then vetted to eliminate those that had already been accomplished or were no longer valid and those that were not urgently needed to improve public safety, increase resistance from damage from future storms and stimulate economic recovery.

In addition to the review of existing plans and studies performed in conjunction with the SRPR, existing plans and regulations were examined to determine how effective they were in helping the community to become resilient to flooding and storm events. Existing municipal procedures and processes, policies and notification actions were included in this review. This process yielded several additions to the list of recommended actions.

This assessment of the Township’s existing planning documents, land-use regulations and other related regional plans is intended accomplish three objectives:
1. Determine whether such documents contribute to or create obstacles for implementing the municipality’s recovery strategies;
2. Determine the extent to which such documents account for the likelihood of future storms and impacts of climate change, most particularly sea-level rise in the case of coastal communities, and;
3. Recommend opportunities to modify, update and/or strengthen current plans and regulations to better equip the Township to effectively accomplish recovery strategies and address climate changes.

While the Master Plan is the primary planning policy document for the Township, and will be assessed as noted above, there have been several other plans and studies that have recently completed that were also reviewed below, as they may have relevance to this SRPR and to the Township’s continuing recovery. A summary of the planning documents with their primary goals is given below.

1. Strategies for Flood Risk Reduction for Vulnerable Coastal Populations along the Delaware Bay- Rutgers University Department of Engineering (August 2014) [footnoteRef:4] [4:  Guo, Qizhong; Busjhek, David; Lathrop, Richard G. Jr.; Kim, Junghoon, Byrne, Betrand; Trimble, James L. Rutgers School of Engineering, August 2014. http://www.nj.gov/dep/docs/flood/final-studies/rutgers-delaware/delaware-bay-study-area-flood-mitigation-final-report.pdf] 

This report indicates that the community of Port Norris in Commercial Township is located within the 100-year flood zone and was flooded by the coastal storm surge produced by Hurricane Sandy in 2012. The community is currently protected from flooding by a levee system that is not high enough to offer protection for coastal storms beyond the 10-year event. Accordingly, it is recommended for consideration that the existing Port Norris and Port Norris North levees that protect the community be elevated higher up to the level that will offer protection from the 100-year coastal storm and future sea level rise. It is also recommended for consideration to extend the existing levees laterally as well to eliminate surge water pathways that allow flood waters to bypass the levees. 

If implemented, these flood mitigation measures will offer the community a better protection level than that which exists today for the 100-year coastal storm event and future sea level rise. After reviewing the sources for coastal flooding and the existing flood protection level, the following flood mitigation measures are proposed to reduce the level of vulnerability in Port Norris:
· Elevate the existing Port Norris and Port Norris North levees to the 100 year elevation
· Install a new levee between the Port Norris and Berrytown levees
· Install a new levee between the Berrytown Levee and Main Street
· Install new tide gate where the North Port Norris Levee crosses a tributary to the Maurice River.

2. Cumberland County Community Recovery Plan – FEMA
The State of New Jersey, Cumberland County’s Bayshore community stakeholders and the Federal Emergency Management Agency’s Community Recovery Assistance team determined that the Cumberland County Delaware Bayshore region would greatly benefit from a targeted technical assistance program.  The New Jersey Delaware Bayshore Long-Term Recovery Committee was formed to identify recovery objectives and plan for future Bayshore issues. This committee formulated the Cumberland County Delaware Bayshore Recovery Plan,[footnoteRef:5] which prioritizes recovery efforts that will help these communities achieve long-term recovery goals. [5:  http://www.mauricerivertwp.org/pdfdocs2014/RecoveryPlanFEMAfinal.pdf ] 


The Cumberland County Delaware Bayshore Recovery Plan identified 26 projects that would contribute to the recovery effort. The projects were assigned priority that ran from Vital, Important, Of Interest, and Community Interest. Subcommittees including Intergovernmental Relations, Tourism and Economic Development, Infrastructure, and Shoreline Protection/Coastal Management will implement these projects.

Intergovernmental Relations projects include:
1. Formation of a Bayshore Council/Conference (Vital)
2. Bayshore Resiliency & Sustainability Education & Outreach (Important)
3. Bayshsore Resiliency Roundtable (Important)

Tourism and Economic Development projects include:
1. Business Retention and Recruitment Plan (Vital)
2. Business Plan Initiatives Implementation (Vital)
3. Bayshore Eco-Tourism/Business Improvement Task Force (Vital)
4. Bayshore Marketing and Destination Plan (Vital)
5. Tourism Initiatives Implementation (Vital)
6. Historic Bayshore Oyster Industry Revitalization (Vital)
7. Maurice River Rails-to-Trails (Important)

Infrastructure projects include:
1. Wastewater Management Feasibility Study (Vital)
2. Public Water Supply Feasibility Study (Vital)
3. Road Elevations & Improvements (Vital)
4. Emergency Generators (Important)
5. Transportation and Social Services Initiative (Important)
6. Telecommunications Infrastructure Needs Assessment (Important)

Shoreline Protection/Coastal Management projects include:
1. Beach and/or Dune Restoration (Vital)
2. Berms/Levees (Upland/Marshland) Restoration (Vital)
3. Bulkheads and Other Hard Structures Restoration and Construction (Vital)
4. Creek Maintenance Dredging (Vital)
5. Dikes/Levees (Waterfront) Restoration (Vital)
6. Maurice River at Peak of the Moon Bank Stabilization (Vital)
7. Maurice River at Bivalve Bank Stabilization (Vital)
8. Maurice River Northwest Reach Bank Stabilization and Marsh Re-Establishment (Vital)
9. Mouth of Cohansey River Restoration - Including Dredging (Vital)
10. Mouth of Maurice River Restoration - Including Dredging (Vital)

3. Township Master Plan & Re-examination 
The Township Master Plan adopted in 2006 articulates the following community vision and objectives: 

Community Vision Recognizes: 
· The extensive environmental sensitivity of the Township’s natural setting within which human settlement has coexisted and prospered for centuries. 
· Protection and enhancement of the unique character of the Township’s three main villages so that the can evolve and grow and develop a sustainable economic base with the natural bounty provided. 
· Maintenance of a rural community that wishes to retain and protect both its natural and man-made assets thereby allowing their flourishing harmoniously together. 

Agricultural Objectives:
· Encourage farming in areas of good soils and reduce intrusion of non-agricultural uses in such areas. 
· Require clustering to protect farmland. 
· Permit active farming operations to conduct farm-related business activities to supplement income. 

Economic Development Objectives: 
· Existing natural resource industries such as land mining, commercial fishing, and farming should be encouraged under the appropriate regulatory supervision that reduces conflicts with the natural setting.
· Commercial activities within the villages should be sized and located to blend in with the scale and design of their settings to reduce the adverse impacts of appearance, nuisance, or character. 
· Development regulations should encourage ecotourism and those business activities which it spawns and needs to flourish. 

Environmental Protection Objectives: 
· Commercial’s extensive wetlands whether preserved by public or private conservation programs or those still in private ownership mandate protection and continued preservation. 
· Incorporate innovative zoning mechanisms to minimize the adverse impacts of development on environmentally sensitive lands. 
· Balance development on lands with environmental sensitivity or where development is proposed on such lands with use of buffers, setbacks, and conservation easements. 

Land Use Objectives: 
· Development within existing villages is encouraged and should be supported with necessary infrastructure sized and designed to achieve this objective and to avoid environmental problems. 
· Village land-use activity is to be commensurate with existing structures and activities, and should reflect specific villages characteristics such as historic, marine-oriented or predominately residential. Development outside the villages must be found capable of being accommodated on the lands involved and regulations should encourage the preservation of environmentally sensitive lands and open spaces. It is strongly encouraged that new development outside the villages be clustered. 
· Reclamation of former extractive use sites should be balanced to create a variety of land-use activities, including more commercial and public recreational opportunities. Such disturbed sites should become viable areas for limited development suited to their environment and adjacent natural settings. A balance should be found for reclaimed lands between conservation and areas reclaimed for recreational, residential or commercial uses which can then serve the needs of the community residents and visitors. 
· Commercial activity should be limited to the villages while permitting the Township’s environs to continue related natural industrial and commercial activities like farming, fishing, and earth extraction. 
· Development design standards should be established that recognizes a site’s natural features in determining the intensity of development to be permitted. Such standards should also establish controls on site disturbance and preservation and or protection of significant defined natural historical or cultural features.

Housing Objectives: 
· Updated and implement the Township’s housing plan element to meet Commercial Township’s affordable housing obligation. 
· Monitor housing maintenance and undertake programs to assure renovation, rehabilitation, and where necessary, the removal of dilapidated units.

4. Draft Mitigation Plan for Four New Jersey Counties (2014) 
The draft mitigation plan[footnoteRef:6] identified natural hazards with varying priority levels.  High priority hazards include flood, levee failure, and wildfire.  Moderate priority hazards include coastal erosion and sea level rise, dam failure, and high wind.  Low priority hazards include drought, earthquakes, extreme temperatures, and severe weather.  [6:  http://files.nj4hmp.com/DraftAppen/CuC_10_Maurice_River_TWP_DMA_2015_0109.pdf ] 


Critical facilities are potentially impacted by hazards such as earthquakes, high winds, and severe weather. These facilities include Township Hall, Emergency Operations Center, Mauricetown Fire Company, Laurel Lakes Volunteer Fire and Rescue Inc., Port Norris Fire Company, Public Works Public Works, Port Norris Elementary, Haleyville-Mauricetown Elementary School, Senior Center, Louise E. Moore Senior Center, Bayshore Center at Bivalve, Community Center.

Mitigation Measures Summary: The Municipal Working Group established mitigation measures including the following:

Goal 1: Improve education and outreach efforts regarding potential risk of natural hazards and appropriate mitigation measures that can be used to reduce risk (including programs, activities, and projects).
Goal 2: Improve data collection, use, and sharing to reduce the risk of natural hazards.
Goal 3: Improve capabilities and coordination at municipal and county levels to plan and implement hazard mitigation measures.
Goal 4: Plan and implement projects to mitigate identified natural hazards, known problems, and areas of concern.

Strategies for mitigation identified by the Municipal Working Group include:
1. Focus on projects to address known problems or areas of concern for critical facilities and
2. Vulnerable populations as additional initial risk reduction efforts.
3. Provide opportunities for residents and property owners to access available information about risk reduction and mitigation measures, in particular for Repetitive Flood Loss Properties.
4. Identify additional areas of concern for critical facilities and vulnerable populations for future plan updates.
5. Institutionalize hazard mitigation into municipal activities and programs through regular
6. Interactions of the Municipal Working Group and better integration of related regulatory programs and planning initiatives.
7. Stay informed regarding changing conditions and related improvements in hazard and risk data
8. Due to future natural hazard events and increasing understanding of the effects of climate change and use the information as part of periodic evaluations of and refinements or additions to the municipality’s mitigation program. 

Specific Municipal mitigation actions, programs and/or projects include:
1. Identify and pursue outreach and education opportunities utilizing FEMA’s latest surge maps, erosion hazard zones, and rising tide community forums to inform municipal residents, businesses, and property owners regarding: Current hazards and risks; Changing conditions and actions that may reduce/increase risk; and Best practices for hazard mitigation at the individual or property level. (Estimated Cost: Staff Time Commitment). 
2. Prioritize critical facilities and complete site and facility surveys to identify vulnerabilities and potential mitigation measures. (Estimated Cost: Staff Time Commitment)
3. Prioritize recurrent drainage problem areas and initiate data collection to track unreimbursed damages and related response and recovery expenses. (Estimated Cost: Staff Time Commitment)
4. Conduct regular Municipal Working Group meetings consistent with the plan maintenance program and the Municipal Adoption Resolution. (Estimated Cost: Staff Time Commitment)
5. Install permanent backup power generator at Port Norris Elementary School. (Estimated Cost: <$100,000)
6. Install permanent backup power generator at Bayshore Center at Bivalve. (Estimated Cost: <$100,000)
7. Install permanent backup power generator at Community Center. (Estimated Cost: <$100,000)
8. Lower Laurel Lake water levels into Manumuskin River in order to avoid dam failure and private property damage. (Estimated Cost: <$50,000)
9. Address identified Repetitive Flood Loss Properties. (Estimated Cost: Staff Time Commitment)
10. Harden / retrofit Township Hall. (Estimated Cost: $100,000-$500,000)
11. Harden / retrofit Port Norris Elementary School. (Estimated Cost: $100,000-$500,000)
12. Harden / retrofit Haleyville-Mauricetown Elementary School. (Estimated Cost: $100K-$500,000)
13. Assessment to identify levee locations within Commercial Township. (Estimated Cost: <$50,000)
14. Clean and maintain ditches / reduce phragmites throughout Commercial Township to reduce risk of wildfire. (Estimated Cost: $50,000)

Specific Multi-Jurisdictional mitigation actions, programs and/or projects include:
1. Sheet piles on Berry Avenue county bridge to protect against erosion.
2. Bulkhead for public wharf area to protect shoreline.
3. Assess Laurel Lake Dam (private dam) to identify upgrade measures and work with private property owners to identify funding mechanisms. Dam located on a County Road and borders Millville Township.
4. Alleviate flooding at the county bridge at Berry Avenue.
5. Alleviate flooding at the State Police Barracks on the Public Wharf.
6. Create safety zones around critical facilities in wildfire risk areas.

5. March Futures (2015) 
 “Marsh Futures is a survey tool to provide local site planning support and guidance for investments in salt marsh protection and enhancement. In the Delaware Estuary and vicinity, coastal wetlands are being lost and degraded at an alarming rate (more than an acre per day in the Delaware Estuary). More than 90% of our wetland tracts are eroding significantly, and coastal wetland loss is especially acute in areas dominated by micro-tidal salt marshes. The rate of wetland losses is expected to increase with the increasing rate of sea level rise. This presents enormous challenges to coastal communities and resource managers since coastal wetlands are a hallmark habitat type in the region, responsible for coastal flood protection, fish and wildlife production, and the maintenance of water quality…Interest in preserving natural coastal infrastructure is also very high because of the lessons learned from Hurricane Sandy, which revealed that coastal flood damages were not as severe in areas that still had protective coastal wetlands. As a result, many new protection and enhancement tactics that are emerging that promise to help offset wetland losses, such as living shorelines and sediment applications; e.g., the Delaware Estuary Living Shorelines Initiative.”[footnoteRef:7] The study recommended the following for the Maurice River shorelines.  [7:  See Marsh Futures, Partnership for the Delaware Estuary, Wilmington, DE. PDE Report No. 15-03, Kreeger, D., J. Moody, M. Katkowski, M. Boatright and D. Rosencrance. 2015, page 1.] 


The greatest vulnerability at the studied salt marsh along the Maurice River was deemed to be edge erosion, and hence it was considered to be more “horizontally challenged”. The studied parcel of Maurice marsh had ample elevation and was likely benefiting from natural processes that create higher levee areas.

The Marsh Futures report points out that “large scale wave attenuation devices in both the sub-tidal and intertidal portions of the Bay-ward side are recommended, as soon as possible. In addition, bio-based living shorelines are recommended along the entire east-facing marsh edge, with intertidal groins placed near the creek mouth.”[footnoteRef:8]The report explicitly recommends the following strategies for Maurice River: [8:  Ibid, page 45] 


1. Sub-tidal Sills and Breakwaters: As the primary driver of erosion at the Maurice River shoreline is the large scale incoming wave energy due to exposure to the entire fetch of the Bay, subtidal sills/breakwaters are recommended to dampen the energy moving up river and act as a first line of defense against high magnitude storm surges. The feasibility and exact placement of materials would be contingent on geotechnical, hydrologic and bathymetric surveys.

2. Intertidal/Subtidal Hybrid Living Shorelines: A secondary line of defense is recommended, consisting of hybrid living shorelines comprised of oyster castle breakwaters. These would provide additional energy attenuation of wind driven waves behind the subtidal, offshore sills/breakwaters. A final line of coir fiber logs along the intertidal vegetated marsh edge would help to trap sediment for grass production and mussel recruitment, leading to enhanced marsh strength and resistance to erosion along the Bay-ward edge.

3. Intertidal Bio-based Living Shorelines: Along the creek edge, bio-based living shorelines would help to stem creek widening and promote a healthy, vegetative edge. Cusps of interlocking logs would be installed in the intertidal zone to trap sediment that is being removed from the marsh by creek drainage, and promote grass growth and ribbed mussel habitat. 

4. Intertidal Groins: Intertidal groins of oyster castles would be placed along these bio-based installations at the Bay-ward end. This would help to intercept and decrease incoming wave energy before making contact with the soft armor coir logs.


Chapter 4: Risk Assessment
Introduction
Over the past nine years New Jersey has experienced eleven flood-related events that were declared Federal Disasters by the President of the United States. Currently there is consensus among numerous scientifically-based studies that the state can expect to experience an increasing rate and intensity of storms in the foreseeable future[footnoteRef:9]. Given New Jersey’s settlement patterns, with extremely high-density residential and commercial development along its coastal fringe, and in light of the economic return the state depends upon from tourism at the shore – approximately $35.9 billion of state GDP in 2013, or 6.9% of the state’s economy[footnoteRef:10] - it’s particularly important to evaluate the potential risk and vulnerabilities inherent in exposure to such storms. The extent of vulnerability has considerable consequences for the health of the state’s residents, ecosystems, natural and built environments, and understanding risk is particularly important in guiding rebuilding and recovery strategies and financial investment. [9:  See “What We Know, The Realities, Risks And Response To Climate Change”, American Association for the Advancement of Science, 2014. “Climate Change 2013, The Physical Science Basis” Intergovernmental Panel on Climate Change. Climate Change 2014, Impacts, Adaptation and Vulnerabilities”, Intergovernmental Panel on Climate Change. “State of the Climate, New Jersey”, 2013, Rutgers Climate Institute.]  [10:  The figure represents direct, indirect and induced impacts. Source: “The Economic Impact of Tourism in New Jersey, Tourism Satellite Account, Calendar Year 2013”, Tourism Economics] 


The purpose of a risk assessment is to evaluate vulnerability to hazards a community is likely experience. The vulnerability assessment can then serve as a framework for identifying and prioritizing those actions that most effectively reduce or avoid future losses. The technical definition of the term “risk” is expected future losses; vulnerability is the tendency of something to be damaged when exposed to a hazard and exposure is the value of structures and number of people exposed to hazards. This assessment is intended to provide a basis for Commercial Township’s recovery and mitigation strategies by evaluating vulnerability and quantifying exposure.

One of the more prominent hazards that Commercial Township faces is riverine and coastal flooding caused by extreme rainfall events, storm surge and sea level rise. Flooding events are likely to be accompanied by coastal erosion - particularly along unprotected, bayside coastal areas - which will exacerbate flood hazards. Consequently, this Risk Assessment focuses on Commercial Township’s vulnerability to flood hazards and evaluates the types, number and value of structures within the Township that are exposed to flood and storm surge events as well as projections of sea-level rise.

1. Vulnerability
In this section, various factors of vulnerability with respect to flooding from future storm events are examined, including:
· The extent of the Township’s flood zones;
· The amount of Federal disaster recovery assistance that has been made available to the municipality and individual property owners to address damage from prior storm events the Township has experienced;
· Impacts of current and projected sea level rise and inundation on the Township’s marshes and wetlands;
· The relationship of the location of the Township’s community facilities and infrastructure to the its flood zones; and
· The relationship of the Township’s zoning districts to its flood zones.

A. Flood Zones
The Federal Emergency Management Agency (FEMA) defines flood zones as geographic areas subject to varying levels of flood risk and types of flooding. These zones are delineated on Flood Insurance Rate Maps (FIRMs) and Flood Hazard Boundary Maps (FHBMs). FEMA delineates four different flood hazard areas:
· Special Flood Hazard Areas – High Risk;
· Coastal High Hazard Areas – High Risk;
· Moderate and Minimal Risk Areas; and
· Undetermined Risk Areas.
Each of these areas has an associated series of flood zones defined by FEMA and included in the Flood Zones Table provided in Appendix 1 of this report: March, 2014 Preliminary Flood Plain maps currently available for Commercial Township illustrated in Figure 5 below, show that a total of 19,858 acres, or 32.6% of the area of the Township is located within one of four FEMA Flood Zones.
Figure 4: Flood Zones


A Zone
Special Flood Hazard Areas (SFHA) have a 1% annual probability of being inundated by flooding and structures located in these zones have a 26% chance of flooding within the life of a standard 30-year mortgage. These are areas of highest vulnerability to flooding inundation. The A zone encompasses 1% (133 acres) of the total area of the municipality.

AE Zone
The Township’s second SFHA, the AE Zone, encompasses a relatively large proportion of the area of the Township, 36%, or approximately 7,832 acres. Water and wetlands comprise almost 99% (7,717 acres) of the area of this Zone. With the exception of 204 acres, most of the developed areas of the Township are outside this Zone.

VE Zone
The VE Zone is a Coastal High Hazard Area (CHHA), which has a 1% annual probability of being inundated by flooding and is subject to high velocity wave action. As with properties within the SFHA, structures within Coastal High Hazard Area zones have a 26% chance of flooding within the life of a standard 30-year mortgage. The VE Flood Zone encompasses a relatively small portion of Commercial Township, 8% (1,822 acres) of the area of the Township and all but 3 acres of this zone are encompassed by water or wetlands. 

.2 Percent Annual Chance
The .2% Zone, also referred to as the 500 year flood plain, defined as a Moderate Risk Zone encompasses 10% (2,239 acres) of the area of the Township. According to FEMA, buildings in Moderate and Minimal Risk zones can be flooded by severe, concentrated rainfall coupled with inadequate local drainage systems.

X-Unshaded Zones
The entire area of the Township is included within a FEMA flood zone. The areas of the Township outside the SFHAs, CHHAs and the areas with a .2 Percent Annual chance of flooding, are areas of minimal risk, also referred to as the X-unshaded Zone. These areas encompass 45% (9,662 acres) of the area of the Township, mostly the northerly portion of the municipality.

Table 3: Land Use Type by Flood Zone
	Land Use Type
	Total Area (acres)
	A
	 AE
	VE
	.2 Pct. Annual Chance
	Outside Risk Areas

	Agriculture
	687
	 
	111
	 
	147
	430

	Barren Land
	474
	 
	2
	0
	66
	405

	Forest
	4,639
	3
	68
	 
	114
	4,454

	Developed
	1,511
	2
	204
	3
	249
	1,054

	Water
	2,828
	73
	1,413
	706
	54
	581

	Wetlands
	11,550
	56
	6,034
	1,112
	1,610
	2,737

	Total
	21,688
	133
	7,832
	1,822
	2,239
	9,662

	% of Total
	100%
	1%
	36%
	8%
	10%
	45%

	Residential
	1,575
	98
	148
	0
	207
	1,122



Table 1 shows that 14% (209 acres) of the developed area of Commercial Township is located in the A, AE or VE FEMA flood zones. As noted above, these zones have the highest vulnerability to regular flooding inundation. These areas have a one percent chance of flooding in any given year. For homeowners in this area, this means that they will be required to have flood insurance if they have a mortgage and they have a 26% of experiencing a flood over the course of a thirty year mortgage. A total of 7% (1,575 acres) of the developed areas of the Township is occupied by residential uses. Figure 4 illustrates that almost 16% (246 acres) of the Township’s residential area is within the A or AE flood zones. The remaining 84% (1,329 acres) of residential areas in Township is located with areas with a .2 percent annual flood probability or outside areas at risk of flooding.

Figure 5: Residential Areas/FEMA Flood Zones


B. Federal Recovery Assistance
There are three principal sources of Federal assistance available to municipalities and individual property owners for disaster recovery: National Flood Insurance Program (NFIP), Public Assistance (PA), and Individual Assistance (IA). It’s important to note that all payout figures quoted below are provided at the census block group or tract level to ensure data anonymity. 

1. National Flood Insurance Program (NFIP)
The NFIP offers flood insurance to homeowners, renters, and business owners if their community participates in the program. Participating communities agree to adopt and enforce ordinances that meet or exceed FEMA requirements to reduce the risk of flooding. FEMA defines a Repetitive Loss (RL) property as "any insurable building for which two or more claims of more than $1,000 were paid through the NFIP within any rolling ten-year period, since 1978." A Severe Repetitive Loss (SRL) is defined as "a single family property (consisting of 1 to 4 residences) that is covered under flood insurance by the NFIP and has incurred flood-related damage for which four or more separate claim payments have been paid under flood insurance coverage, with the amount of each claim payment exceeding $5,000 and with cumulative amount of such claims payments exceeding $20,000; or for which at least 2 separate claims payments have been made with the cumulative amount of such claims exceeding the reported value of the property. The two claims must have occurred within any 10-year period and must be greater than 10 days apart. According to the information on NFIP payouts in the Repetitive Loss database held by the New Jersey Department of Environmental Protection for Hurricane Sandy, one NFIP payment was made in Commercial Township for a total of $250,129.

Figure 6: NFIP Payouts


2. Public Assistance (PA)
FEMA’s Public Assistance (PA) Grant Program provides assistance to State, Tribal and local governments, and certain types of Private Nonprofit organizations so that communities can quickly respond to and recover from major disasters or emergencies declared by the President. This program provides supplemental Federal disaster grant assistance for debris removal, emergency protective measures, and the repair, replacement, or restoration of disaster-damaged, publicly owned facilities and the facilities of certain Private Non-Profit (PNP) organizations. The PA Program also encourages protection of these damaged facilities from future events by providing assistance for hazard mitigation measures during the recovery process. Following Hurricane Sandy, there were a total of 13 public assistance grants within the Township for a total amount of $175,618. Payout amounts ranged from $1,400 to $101,157. 

Figure 7: Public Assistance 


In 13 New Jersey counties affected by Hurricane Sandy, many volunteer groups and faith-based organizations came together to form long-term recovery groups (LTRGs), and Federal Disaster Recovery Coordination (FDRC; regionally referred to as Federal Interagency Regional Coordination (FIRC)) connected these groups to the Federal Emergency Management Agency. FEMA Voluntary Agency Liaisons (VAL) supported the LTRGs as they addressed unmet needs of individuals, in contrast to FIRC’s emphasis on communities as a whole. Along with investigating the issues communities are facing during recovery, FIRC coordinated information and resources to affected survivors, so they could determine where help was available. In addition to the public assistance payouts outlined in the preceding paragraph, The Township of Maurice River and the Maurice River Township School District, Commercial Township and the Commercial Township School District received $114,017 through FIRC for projects such as: debris removal; protective measures; road and bridge repair; public building repairs; and remediation to recreational/public facilities.

3. Individual Assistance (IA)
FEMA Individual Assistance (IA) program provides financial or direct assistance to individuals and families whose property has been damaged or destroyed as a result of a federally declared disaster, and whose losses are not covered by insurance. It is meant to help meet critical expenses that cannot be covered in other ways. This assistance provides for temporary housing, repair or replacement of a primary residence that is not covered by insurance. Following Sandy, a total of 54 individual assistance payouts were made to qualifying individuals and families living in Commercial Township, amounting to $209,906, or $3,887 per claim. 

Figure 8: Individual Assistance 


D. Critical Services and Infrastructure
Commercial Township’s capacity to respond to severe storms and flooding events is, to a large extent, predicated on the extent to which these events are likely to impact critical infrastructure - such as evacuation routes – and emergency services – such as police and fire services. Figure 7 shows the location of critical facilities throughout the Township and their proximity to areas of probable inundation in the event of future inundation.

Figure 7 shows that the A, AE and VE Special Hazard Flood Zones extend inland through the southern portions of the Township crossing County Route 553 (Main Street) in several locations, potentially impeding accessibility during flooding events. This is significant because this roadway serves as one of Commercial Township’s principal evacuation routes, which will make it difficult or impossible to evacuate residents in a storm event. Furthermore, a combined EMS/Fire facility at 16858 Brown Street, Port Norris is within the VE Zone. Inundation of emergency response facilities will compromise local capacity to respond to residents’ needs during and after a storm event.

Figure 9: Services and Infrastructure Impacts


E. Zoning and Land Use
A municipality’s zoning regulations determine where certain land uses will occur, and how buildings will be configured on lots within a range of use zones. For generations New Jersey’s coastal communities have permitted relatively dense residential and commercial development patterns within close proximity to coastlines to take advantage of the attractive and unparalleled natural resource of the state’s shore areas. This development has largely occurred without regard to exposure to storms and flooding. However, as sea levels rise and the probability of more intense and frequent storm events increases, it will be necessary to evaluate the extent to which these historic development patterns put people and property in increasing jeopardy and consider alternatives to minimize or avoid such risk.

Figure 5 and Table 2 reveal that 43% (8,647 acres) of Commercial Township’s zoning districts are located within FEMA flood zones. More than 8% (1,575 acres) of zoned areas in the Township are designated for some form of residential use. A total of 246 acres, or 16% of areas zoned for residential uses are located the A or AE zones, which has a 1% annual chance of flooding annually or a 26% chance of flooding within the term of a thirty-year mortgage. Almost two thirds of the Township’s conservation districts (7,474 acres) are located in the A, AE or VE zones.

Figure 10: Zoning and Flood Zones



Table 4: Zoning Districts by Flood Zones
	Zoning District
	Total
	A
	AE
	VE
	.2 Pct. Chance
	Outside Risk Areas

	Agricultural (A)
	1,586
	 
	230
	2
	449
	906

	Commercial/Recreation (C/R)
	65
	 
	60
	5
	 
	 

	Conservation (C)
	4,975
	 
	3,243
	1,134
	299
	299

	Light Industrial (LI)
	9
	 
	3
	 
	3
	3

	Public (P)
	178
	 
	19
	1
	7
	152

	Public Conservation/Recreation (PC/R)
	6,989
	30
	2,656
	346
	21
	3,936

	Residential (R)
	547
	 
	95
	 
	64
	388

	Rural Resource (RR)
	4,615
	 
	650
	 
	1,138
	2,827

	Village Business (VB)
	56
	 
	24
	 
	21
	12

	Village Residential (VR)
	1,028
	98
	54
	 
	142
	734

	Total
	20,048
	128
	7,032
	1,487
	2,143
	9,258

	Residential Aeas
	1,575
	98
	148
	0
	207
	1,122


`
F. Wetlands Impacts
A comparison of Figures 1, 11 and 12 illustrate that by 2050 a considerable portion of the protective marsh areas that currently buffer vast extents of Commercial Township’s coastal areas will be inundated and will not provide protection for more inland-developed areas. Table 1 on Page 18 indicates that over 65% (7,472 acres) of the Township’s wetlands areas are in the A, AE or VE flood zones. The extent to which these areas are vulnerable to future storm events or flooding as a result of Sea Level Rise is an important factor for the community to consider as it evaluates its adaptation strategy options. These tidal wetlands serve several critical functions; they furnish essential spawning, foraging, and nesting habitat for fish, birds, and other wildlife. They function as the ecosystem’s “kidneys,” filtering contaminants, nutrients, and suspended sediments, allowing for higher water quality than would otherwise occur. Important finfisheries and shellfisheries are supported by tidal wetlands. They sequester more carbon than any other habitat in the watershed. And importantly, they represent our first line of defense against storm surge and flooding. Acre for acre, tidal wetlands likely provide more ecosystem services than any other habitat type in the watershed.[footnoteRef:11]  [11:  “Climate Change in the Delaware Estuary”, Partners for the Delaware Estuary, June 2010, p.29, http://delawareestuary.org/sciencereports ] 


Salt marsh vegetation is adapted to tidal flooding. If permanently inundated marshlands risk die- off and conversion to open water. Consequently, tidal wetlands are particularly susceptible to sea level rise. As a report from the Partners for the Delaware Estuary indicates, “Tidal marshes maintain an elevation relative to sea level by the gradual accumulation of dead plant matter and sediment. Whether marshes keep pace with sea level rise or not depends on many factors, such as their productivity, sediment supply from other areas, nutrient loadings, wave and current energies, and the rate of sea level rise.”[footnoteRef:12] Marsh survival, therefore, depends on a balance between erosion and drowning and marshland accretion. Although it appears that accretion has slowed inundation within the Township’s coastal areas somewhat, it’s unclear whether the rate of future accumulation will keep pace with rising sea levels. And some reports suggest that it’s not likely that the balance can be maintained.[footnoteRef:13] [12:  ibid]  [13:  Atlantic Sea Level Rise, Lagoonal Marsh Loss and Wildlife Habitat Implications, Erwin, Michael R., University of Virginia, USGS, http://www.pwrc.usgs.gov/resshow/erwin1rs/erwin1rs.htm] 


2. Inundation Impacts
A report published by Kenneth Miller and Robert Kopp, of Rutgers University indicates that over the past century, sea levels along the New Jersey coast have risen at a rate of approximately 3.8 mm (.15 inches)/year, roughly half of which is attributable to coastal subsidence. This rate has gradually accelerated into the current century.[footnoteRef:14] According to Kopp, 70,000 more people were affected by Hurricane Sandy in the NY/NJ area due to sea level rise (SLR) than would have been the case had there been no such increase[footnoteRef:15]. Rising sea levels will likely result in permanent inundations of areas that currently are frequently flooded and frequent inundation of areas that only episodically flood currently.  [14:  “A Geological Perspective On Sea-Level Rise and Its Impacts Along the U.S. Mid-Atlantic Coast”, K. G. Miller, R.E. Kopp, B.P. Horton, J.V. Browning, A. C. Kemp, AGU Publications, Department of Earth and Planetary Sciences, Rutgers University,  5 Dec. 2013]  [15:  Robert Kopp interview, WHYY “Radio Times” interview, July 1, 2014] 


Permanent inundation from sea level rise is only one of the hazards that climate change presents to New Jersey’s coastal property and infrastructure. Higher average sea levels lead to higher storm surges and increased flooding risks[footnoteRef:16], even if the intensity or frequency of storms remains unchanged[footnoteRef:17]. Kemp and Horton (2013) found that, while the record 13.9-foot storm tide in New York Harbor during Hurricane Sandy was primarily due to the coincidence of the strongest winds with high tide, SLR driven by historical climate change added more than one foot to that 13.9 foot total[footnoteRef:18]. The impact of climate change on flooding during coastal storms is greater and more immediate than the impacts of inundation from gradually rising sea levels[footnoteRef:19]. Potential damage of flooding from hurricanes and Nor’easters is projected to increase by 14%-36% in New Jersey by 2030, due to sea level rise. [16:  Frumhoff et al. 2007]  [17:  Frazier et al. 2010]  [18:  American Climate Prospectus, Economic Risks in the US, 2014]  [19:  Ibid] 


Changing climate conditions are also predicted to drive increasing storm intensity. Recent research indicates that New Jersey is receiving more of its annual precipitation from intense storms than it has in the past[footnoteRef:20]. This increases the risk of flash floods, urban flooding, and coastal flooding, which are all closely tied to heavy precipitation events[footnoteRef:21]. [20:  “State of the Climate: New Jersey, 2013”;  Broccoli, Kaplan, Loikith, Robinson; Rutgers Climate Institute]  [21:  American Climate Prospectus, Economic Risks in the US, 2014] 


In order to assess the extent to which Commercial Township is exposed to flood inundation and storm surge it is necessary to evaluate the probable impacts of near-term sea-level rise for the community. An evaluation for the year 2050 is particularly informative because of the extent of possible impacts of predicted sea-level elevations by that time period. Figure 10 illustrates that these impacts will occur primarily within vicinity of the more developed areas of the Township.

Exposure Analysis Procedure
This section of the analysis estimates the value of properties potentially exposed to flooding and sea level rise for 2050 sea level rise projections. It’s important to stress that the data presented herein are intended for planning purposes only. In estimating the extent of the Township’s future exposure to flood inundation it was necessary to perform a detailed geographic analysis of the community. This analysis began with a determination of the current mean higher high water (MHHW) tide levels at the Township’s coast. MHHW is a measure of the higher of the two high tides that occur each day, averaged over a 19-year period. [footnoteRef:22] Once the MHHW was established, it was necessary to determine the extent to which areas within the Township would be subject to flooding under various future scenarios – for the purpose of this assessment, predicted sea-level rise for the periods 2030, 2050 and 2100 were considered, consistent with the Miller et al. report.[footnoteRef:23] However, as noted above, this analysis focused on projections to 2050. [22:  The MHHW is the average of all high water heights observed over the National Tidal Datum Epoch - the specific 19-year period adopted by the National Ocean Service as the official time segment over which tide observations are taken and reduced to obtain mean values (e.g., mean lower low water, etc.) for tidal datums.]  [23:  See Footnote 6] 

The next step of the risk assessment was to evaluate specifically which parcels within the Township were likely to be affected under the two scenarios: Mean Higher High Water Level and FEMA 1% Storm given an increase in sea-level rise for 2050 as projected by Miller et al. This was accomplished by analyzing and mapping the predicted inundation extent for each scenario. The predicted extent was then overlaid with 2012 MOD-IV property tax information published by the New Jersey Division of Taxation. Parcels with 10% or more inundation were included in this parcel-level calculation, under the assumption that if a parcel was less than 10% inundated it is not likely to experience significant structural damage. Parcels were also eliminated from the calculation if the structure did not overlap with the inundation extent.
Evaluating property tax information and the inundated parcels in tandem enabled an assessment of probable damage at the parcel level, under the 2050 sea-level rise scenario[footnoteRef:24], by comparing the predicted depths of inundation throughout the Township. The scenarios were modeled using 1-meter Digital Elevation data derived from LiDAR (Light Detection and Ranging - remote sensing technology) collected in 2006. The output from this comparison was further refined through the application of depth damage curves, which are used to estimate the percentage of structural damage based on relative flood depths. [footnoteRef:25] [24:  The 2050 scenario was determined to be a reasonable planning horizon for the purpose of the detailed assessment of exposure value. The Miller et. al. report projects low, central and high sea level rise values for 2030, 2050 and 2100. For 2050, the values range from a low of 1.08’ to a high of 1.94’. For the purpose of this analysis the central value, 1.48’, was added to the current day MHHW.]  [25:  Developed by the U.S Army Corps of Engineers, http://planning.usace.army.mil/toolbox/library/EGMs/egm04-01.pdf ] 

Figure 11: Current Conditions




A. Exposure Analysis: 2050 Sea Level Rise Scenario
Tables 5 and 6 were developed in accordance with the procedure outlined above and provides a breakdown of value of inundated parcels – “exposure value” - under the 2050 sea-level rise scenario.[footnoteRef:26] Figure 11 illustrates the 2050 Sea Level Rise exposure extent, demonstrating the projected impact within the boundaries of the Township. In addition to the improvement value (value of structures); the total land value associated with the inundated parcels is presented in Table 6. [26:  For the purpose of the analysis the depth damage function for residential, 2-story structures, with at-grade elevations was applied.] 


Figure 12: 2050 Sea-level Rise

Table 5: Exposure: Inundated Parcels
2050 Sea Level Rise Scenario
	Property Class
(Class Code)
	Total Township Lots
	Vulnerable Lots
	% Vulnerable Lots
	Total  Township Acres
	Vulnerable Acres
	% Vulnerable Acres

	Vacant (1)
	1,519
	177
	12%
	5,356
	177
	3%

	Residential (2)
	2,297
	20
	1%
	1,611
	51
	3%

	Farm (3A)
	11
	3
	27%
	163
	0
	0%

	Farm (3B)
	44
	41
	93%
	987
	47
	5%

	Commercial (4A)
	79
	12
	15%
	192
	82
	43%

	Industrial (4B)
	23
	51
	222%
	1,860
	107
	6%

	Apartment (4C)
	5
	2
	40%
	6
	0
	0%

	Public School Property (15A)
	6
	23
	383%
	26
	0
	0%

	Public Property (15C)
	227
	0
	0%
	8,486
	3,304
	39%

	Church/Charitable (15D)
	34
	0
	0%
	76
	5
	6%

	Other Exempt (15F)
	45
	0
	0%
	1,361
	1,286
	95%

	Total
	4,290
	329
	8%
	20,124
	5,060
	25%



As Table 3 reveals, under the 2050 sea-level rise scenario, 329 (8%) of the Township’s 4,290 parcels and 25% (5,060 acres) of the total area of the community (20,124 acers) will be either partially or entirely inundated regularly during high tide conditions.[footnoteRef:27] Table 4 reveals that the value of these affected parcels represents 6% of the net taxable value of the entire municipality and 55% of the commercial areas of the Township. [27: All parcels less than 10% flooded were not considered inundated and not included in the exposure value] 


Table 6: Exposure Value: Inundated Parcels
2050 Sea Level Rise Scenario
	Property Class
(Class Code)
	Total Township Assessed Value
	Vulnerable Land Value
	Vulnerable Improvement Value
	Vulnerable Parcels Value
	% of Total Value

	Vacant (1)
	$19,682,443
	$5,272,721
	$0
	$5,272,721
	27%

	Residential (2)
	$261,228,896
	$898,477
	$1,553,978
	$2,452,455
	1%

	Farm (3A)
	$1,573,713
	$0
	$0
	$0
	0%

	Farm (3B)
	$410,849
	$23,400
	$0
	$23,400
	6%

	Commercial (4A)
	$14,583,600
	$4,053,200
	$3,983,800
	$8,037,000
	55%

	Industrial (4B)
	$14,614,600
	$811,800
	$2,840,800
	$3,652,600
	25%

	Apartment (4C)
	$1,169,000
	$0
	$0
	$0
	0%

	Public School Property (15A)
	$16,548,400
	$0
	$0
	$0
	0%

	Public Property (15C)
	$20,522,357
	$1,626,825
	$5,142,200
	$6,769,025
	33%

	Church/Charitable (15D)
	$6,924,100
	$25,800
	$0
	$25,800
	0%

	Other Exempt (15F)
	$6,671,351
	$1,636,851
	$1,591,000
	$3,227,851
	48%

	Total
	$363,929,309
	$14,349,074
	$15,111,778
	$29,460,852
	8%

	Net Taxable
	$313,263,101
	$11,059,598
	$8,378,578
	$19,438,176
	6%



Parcel level property values presented in the exposure value tables in this report are obtained from the MOD-IV data set assembled and maintained by the New Jersey Division of Taxation and posted on the New Jersey Geographic Information Network web site[footnoteRef:28]. The data presently available is an extract from the Division of Taxation’s 2012 MOD IV data base. [28:  https://njgin.state.nj.us/NJ_NJGINExplorer/DataDownloads.jsp] 


The 2012 General Tax Rate tables for New Jersey Counties and Municipalities is posted on New Jersey’s Department of Treasury, Division of Taxation’s web site.[footnoteRef:29] The applicable table for Cumberland County indicates that the 2012 General Tax Rate for Commercial Township was $2.07 per $100 of assessed value. Based on this rate, under the 2050 Sea Level Rise scenario, the loss to the Township of $19.4 million of assessed value the community’s taxable properties would result in a potential real estate tax revenue loss of $402,400 to the municipality. This loss would amount to 7% of the Township’s total tax levy, which in 2012 was $6,026,657.[footnoteRef:30] [29:  http://www.state.nj.us/treasury/taxation/lpt/taxrate.shtml ]  [30:  Includes county, school and municipal taxes levied] 


B. Exposure Analysis: 2050 Sea Level Rise with 1% Annual Flood
The foregoing 2050 Sea Level Rise scenario assumes that areas of the municipality will be regularly inundated and, therefore, exposure values included total land and structural values for all parcels that are projected to be more than 10% inundated. However, for those additional parcels impacted under the 2050 Sea Level Rise plus 1% Storm scenario, land value may or may not be affected. Structures on properties that may be inundated by episodic flooding (e.g., a 1% storm) can and often are rebuilt. Since it’s not possible to predict which parcels may or may not be suitable for redevelopment under this future scenario, three alternative exposure values have been calculated assuming: 1) 100% of the land value is permanently extinguished; 2) 50% of exposed land value is permanently lost, and 3) no land value is permanently lost.

Table 7: Exposure - Inundated Parcels
2050 Sea-Level Rise with 1% Annual Flood
	Property Class
(Class Code)
	Total Township Lots
	Vulnerable Lots
	% Vulnerable Lots
	Total  Township Acres
	Vulnerable Acres
	% Vulnerable Acres

	Vacant (1)
	1,519
	333
	22%
	5,356
	509
	10%

	Residential (2)
	2,297
	341
	15%
	1,611
	338
	21%

	Farm (3A)
	11
	11
	100%
	163
	80
	49%

	Farm (3B)
	44
	66
	150%
	987
	363
	37%

	Commercial (4A)
	79
	34
	43%
	192
	135
	71%

	Industrial (4B)
	23
	57
	248%
	1,860
	715
	38%

	Apartment (4C)
	5
	3
	60%
	6
	0
	5%

	Public School Property (15A)
	6
	26
	433%
	26
	0
	1%

	Public Property (15C)
	227
	20
	9%
	8,486
	3,473
	41%

	Church/Charitable (15D)
	34
	13
	38%
	76
	18
	23%

	Other Exempt (15F)
	45
	4
	9%
	1,361
	1,289
	95%

	Total
	4,290
	908
	21%
	20,124
	6,920
	34%



Table 7 indicates that after accounting for rising sea levels by 2050, in the event of a 1% annual flood, 908 of the Township’s 4,290 parcels (21%) would be entirely or significantly[footnoteRef:31] inundated. The area of these parcels exceeds 6,900 acres, comprising almost 34% of the total area of the community. Table 8 reveals that these parcels have a total net assessed value of $45.5 million represent approximately 16% of the entire total assessed value of the Township. Figure 8: 2050 Sea-level Rise Scenario under a 1% Storm Event, identifies areas that will be affected in locations throughout the Township. [31:  10% or greater inundation] 


Figure 13: 2050 Sea-level Rise Scenario under a 1% Storm Event




Table 8: Exposure Value - Inundated Parcels
2050 Sea-Level Rise with 1% Annual Flood (100% Extinguished Land Value)
	Property Class
(Class Code)
	Total Township Assessed Value
	Vulnerable Land Value
	Vulnerable Improvement Value
	Vulnerable Parcels Value
	% of Total Value

	Vacant (1)
	$19,682,443
	$7,210,515
	$0
	$7,210,515
	37%

	Residential (2)
	$261,228,896
	$12,934,084
	$7,877,781
	$20,811,865
	8%

	Farm (3A)
	$1,573,713
	$215,179
	$210,016
	$425,195
	27%

	Farm (3B)
	$410,849
	$214,300
	$0
	$214,300
	52%

	Commercial (4A)
	$14,583,600
	$5,430,600
	$4,597,648
	$10,028,248
	69%

	Industrial (4B)
	$14,614,600
	$3,050,000
	$3,720,228
	$6,770,228
	46%

	Apartment (4C)
	$1,169,000
	$29,100
	$10,321
	$39,421
	3%

	Public School Property (15A)
	$16,548,400
	$81,500
	$394,970
	$476,470
	3%

	Public Property (15C)
	$20,522,357
	$2,591,171
	$5,547,029
	$8,138,200
	40%

	Church/Charitable (15D)
	$6,924,100
	$406,600
	$648,608
	$1,055,208
	15%

	Other Exempt (15F)
	$6,671,351
	$1,779,251
	$1,722,095
	$3,501,346
	52%

	Total
	$363,929,309
	$33,942,300
	$24,728,696
	$58,670,996
	16%

	Net Taxable
	$313,263,101
	$29,083,778
	$16,415,994
	$45,499,772
	15%



Applying Commercial Township’s 2012 General Tax Rate - $2.07 per $100 of assessed value - to the total net value of all exposed, taxable properties under the 2050 Sea Level Rise with a 1% Annual Flood scenario, amounting to $45.5 million as shown in Table 8, would result in a potential real estate tax revenue loss of $942,000 million.

Table 9: Exposure Value- Inundated Parcels
2050 Sea-Level Rise with 1% Annual Flood (50% Extinguished Land Value)
	Property Class
(Class Code)
	Total Township Assessed Value
	Vulnerable Land Value
	Vulnerable Improvement Value
	Vulnerable Parcels Value
	% of Total Value

	Vacant (1)
	$19,682,443
	$6,241,618
	$0
	$6,241,618
	32%

	Residential (2)
	$261,228,896
	$6,916,281
	$7,877,781
	$14,794,062
	6%

	Farm (3A)
	$1,573,713
	$107,590
	$210,016
	$317,606
	20%

	Farm (3B)
	$410,849
	$118,850
	$0
	$118,850
	29%

	Commercial (4A)
	$14,583,600
	$4,741,900
	$4,597,648
	$9,339,548
	64%

	Industrial (4B)
	$14,614,600
	$1,930,900
	$3,720,228
	$5,651,128
	39%

	Apartment (4C)
	$1,169,000
	$14,550
	$10,321
	$24,871
	2%

	Public School Property (15A)
	$16,548,400
	$40,750
	$394,970
	$435,720
	3%

	Public Property (15C)
	$20,522,357
	$2,108,998
	$5,547,029
	$7,656,027
	37%

	Church/Charitable (15D)
	$6,924,100
	$216,200
	$648,608
	$864,808
	12%

	Other Exempt (15F)
	$6,671,351
	$1,708,051
	$1,722,095
	$3,430,146
	51%

	Total
	$363,929,309
	$24,145,687
	$24,728,696
	$48,874,383
	13%

	Net Taxable
	$313,263,101
	$20,071,688
	$16,415,994
	$36,487,682
	12%



Table 9 assumes a 50% loss in land value for parcels inundated in the event of a 1% flood, in addition to the parcels subject to 2050 Sea Level Rise inundation. Under this alternative, the total loss (value of exposed land and structures) would amount to $36.5 million or approximately 13% of the Township’s net taxable assessed value.



Table 10: Exposure Value - Inundated Parcels
2050 Sea-Level Rise with 1% Annual Flood (0% Extinguished Land Value)
	Property Class
(Class Code)
	Total Township Assessed Value
	Vulnerable Land Value
	Vulnerable Improvement Value
	Vulnerable Parcels Value
	% of Total Value

	Vacant (1)
	$19,682,443
	$5,272,721
	$0
	$5,272,721
	27%

	Residential (2)
	$261,228,896
	$898,477
	$7,877,781
	$8,776,258
	3%

	Farm (3A)
	$1,573,713
	$0
	$210,016
	$210,016
	13%

	Farm (3B)
	$410,849
	$23,400
	$0
	$23,400
	6%

	Commercial (4A)
	$14,583,600
	$4,053,200
	$4,597,648
	$8,650,848
	59%

	Industrial (4B)
	$14,614,600
	$811,800
	$3,720,228
	$4,532,028
	31%

	Apartment (4C)
	$1,169,000
	$0
	$10,321
	$10,321
	1%

	Public School Property (15A)
	$16,548,400
	$0
	$394,970
	$394,970
	2%

	Public Property (15C)
	$20,522,357
	$1,626,825
	$5,547,029
	$7,173,854
	35%

	Church/Charitable (15D)
	$6,924,100
	$25,800
	$648,608
	$674,408
	10%

	Other Exempt (15F)
	$6,671,351
	$1,636,851
	$1,722,095
	$3,358,946
	50%

	Total
	$363,929,309
	$14,349,074
	$24,728,696
	$39,077,770
	11%

	Net Taxable
	$313,263,101
	$11,059,598
	$16,415,994
	$27,475,592
	9%



Table 10 assumes no loss in land value for parcels inundated in the event of a 1% flood, in addition to the parcels subject to 2050 Sea Level Rise inundation. Under this alternative, the total loss (value of exposed land and structures) would amount to $27.5 million or approximately 9% of the Township’s net taxable assessed value.




Conclusion
The preceding analysis indicates that, if no actions are taken to minimize future risk, under the 2050 Sea Level Rise projection of 1.48 feet, 25% of the area of Township, or over 5,060 acres – encompassing 329 parcels - would be exposed to flood inundation. The land value and the value of the structures currently constructed on the parcels subject to inundation would amount to over $19.4 million dollars, or 6% of the net taxable assessed value of the community, based on the Township’s present day valuation. By 2050, a 1% storm, coupled with projected sea level rise would increase the number of parcels that would be at risk of inundation to over 900, exposing 34% of the area of the Township to flooding. The loss in the Township’s assessed value from the impact of such inundation is estimated to range from $27.5 million to $45.5 million, or from 9% to 15% of the total assessed value of the community. In addition, the above analysis indicates that 14% of the area of the Township (1,238 acres) currently located within high-risk FEMA flood zones are zoned for residential or commercial development or agriculture uses. Furthermore, over 62% (7,202 acres) of the Township’s wetlands areas are located in high-flood risk A, AE or VE flood zones. These areas currently provide spawning, foraging, and nesting habitat and are the Township’s first line of defense against flooding and storm surge providing critical protection to the adjacent residential and commercial areas. Fortunately, all but approximately 10% (157 acres) of the areas designated for residential uses ae within these high-risk zones.
This vulnerability and exposure analysis is intended to serve as the basis for an informed discussion among the elected and municipal officials of Commercial Township and the between the municipal officials and the residents of the community about how best to prepare for and adapt to potential risks associated with projections of sea level rise and associated increasing flooding. The information presented in this report should better equip the Township to make sound near and long-term land use planning and development decisions and formulate efficient and effective public investment strategies to guide recovery management, reconstruction, resiliency and adaptation measures. To that end, the data raises several questions, including but certainly not limited to:
· What types of infrastructure should the Township invest in that are most resistant to flooding, and can improve stormwater management capacity, particularly in those areas that are projected to be at risk?
· What strategies should the Township pursue to protect residential and commercial development in vulnerable areas along the coastline as well as the infrastructure that serves these areas?
· What measures can be taken to preserve, protect and extend the Township’s coastal marshes and wetlands that currently serve as protective buffers? What is the likely impact to the economy and quality of life if these important natural resources revert to open water as a consequence of inundation?
· What emergency response measures can the Township put in place in the event that flooding makes critical evacuation routes impassable?
· What land use strategies can be employed to help gradually shift development to areas that would avoid or minimize risks of exposure to future flooding and inundation? How can those strategies be designed to best protect the safety of the residents at risk areas, retain community character and preserve the Township’s economic stability?
· How can the Township most effectively engage residents in an ongoing discussion about vulnerability as well interim and long-term strategies that would be most suited to respond to potential risk?
· In view of the fact that effect strategies to address vulnerability may entail regional responses, what are the appropriate county, state and federal-level partnerships the Township needs to foster to help manage future challenges?
· What interim measures are needed, such as modifications/updates to floodplain management regulations, building codes and elevation standards to ensure public safety? Are current standards effective and what monitoring measures should be enacted to gauge the need for regulatory changes over time?



Chapter 5: Recommendations for Action
Chapter 3 offered an overview of the plans and studies undertaken in preparing this Report. This review resulted in hundreds of separate recommended actions. These recommendations were then vetted to eliminate those actions that had been accomplished or were no longer valid or were redundant. The items in this remaining list are considered as “potential priority actions” and were further analyzed using the vulnerability assessment to determine which would require an alternatives evaluation. They are not listed in a value-numeric order. 

While all of these projects are important to the Township, resources are limited, in terms of the municipality’s budget as well as potential outside sources. However, in accordance with direction from the New Jersey Department of Community Affairs, this SRPR is explicitly intended to prioritize actions that are most urgently needed to improve public safety, increase resistance to damage from future storms, and stimulate economic recovery. The Highest Priority Actions are listed in the following table and described below.

Table 11: Highest Priority Actions
	Shoreline stabilization and dredging of the Maurice River 

	Investigating and developing wastewater solutions in the established villages

	Promote economic development within the Township

	Raise key levee networks protecting the Township’s developed and environmentally sensitive areas 

	Alleviate flooding and raise roadways  in identified locations 

	Install backup generators at key Township facilities 



1. Shoreline stabilization and dredging of the Maurice River
In March of 2015, the Township Committee passed a municipal resolution that established an aggressive approach, in conjunction with the Township of Maurice River, to seek county, state and federal assistance to dredge and provide shoreline restoration and stabilization for the Maurice River. Recognized not only for its natural resources but also for its historic and current contribution to the economic vitality of the region, the Maurice River received federal Wild, Scenic and Recreation Rivers designation in 1993.

The mouth of the Maurice River has suffered the effects of extensive erosion in recent decades and has lost river meanders and acres of saltmarsh. Many acres of wetlands (within the river and adjacent along the Bayshore) have suffered erosion, inundation or conversion to open water/tidal mud flats reducing the habitat value and the protections provided by healthy saltmarshes (storm surge abatement, storm water retention and water filtration). Hurricane Sandy provided a recent assault to the river, adjacent wetlands and developed communities.  The sustained winds and storm surge combined with lunar high tides had a catastrophic effect on this already imperiled system. 

The towns upriver of the confluence of the Maurice River and Delaware Bay are experiencing on a regular basis the adverse impacts to their storm susceptibility. Erosion to the land abutting the river is threatening the fishing economy, water and transportation infrastructure, ports and maritime industry, residential housing and commercial development.

The objectives of the Township’s call to action are to identify and implement solutions that restore the function and resilience of the shoreline, wetlands and human communities to future storms and erosion. The dredging of the river to restore optimal navigability is also of the utmost importance. The need for this project is great and time is of the essence. The area is losing critical environmental habitat, and the estimated $100+ million per year seafood (oyster, crabbing and fishing), shipbuilding and repair, and commercial/recreational marina industries are in peril. For example, the siltation of the Maurice River impedes larger vessels from accessing the ship repair facilities on the river. United States Coast Guard and New Jersey State Police vessels are serviced in these critical facilities. 

Potential causes of land loss and river erosion include subsidence of wetland substrate, a deficit of sediment supply preventing wetlands from accreting or keeping pace with sea-level rise, thus affecting the health and growth of vegetation.

Without these land protection features the volume of water from the Delaware Bay passes unimpeded into the Maurice River disrupting water quality, tidal regimes, substrate distribution, fisheries and community infrastructure. Stopping the unimpeded flow of the Delaware Bay into the Maurice River will have a profound and positive effect on water quality, thereby influencing the crabbing, oyster, and fishing industries and associated businesses. It will also assist in the protection of the built communities from the effects of storm surge and extreme high tide events and enhance adjacent wetlands and critical coastal habitats.

Commercial and Maurice River Townships request county, state and federal action and funding to undertake a study or studies that identify and implement sustainable solutions that restore the functionality and resilience of the shoreline, wetlands and human communities to future storms, sea-level rise and erosion. Such a study should include a dredging plan for the Maurice River that incorporates reuse of the dredge spoils in a beneficial manner. The two municipalities seek to accomplish the following: 

· The identification of sustainable and innovative natural and man-made infrastructure techniques that protect ecological and human communities while enhancing resilience.

· The design of a multitude of restoration and adaptation solutions. The design phase shall also include a prioritization of implementation strategies and techniques to address the needs of the Maurice River system. 

2. Investigate wastewater solutions in established villages 
In October of 2014 the Township of Commercial received a SEARCH Grant (Special Evaluation Assistance for Rural Communities and Households) totaling $30,000.00 from the United States Department of Agriculture – Rural Development. The grant is being used to investigate wastewater solutions for the residential and commercial entities of Port Norris and Bivalve/Shell Pile. The study is being prepared by the Township Engineer, Remington, Vernick and Walberg, and is due to be completed in May of 2015. The study will identify potential wastewater solutions and recommendations with the projected expenditures of each project being identified. 

Based on the findings of the studies, the Township will seek funding to implement the recommendations. Given the complexities and scope of any recommended project, this project is expected to take five (5) plus years. 

In addition to the SEARCH grant efforts being conducted in Port Norris and Bivalve, the Township seeks to investigate ways to provide wastewater solutions to the Laurel Lake community, the Township’s largest inhabited area. 

3. Promote Economic Development within the Township
The Maurice River restoration efforts identified in the first part of this section will help determine the long-term vitality of the Township’s economy. Maritime-based industries are the lifeblood of the Township’s and region’s economy. The Township will actively pursue any funding sources to promote and maintain these industries. 

The Township also seeks to develop initiatives and strategies to repopulate the vacant commercial buildings within the municipality, especially in the Port Norris, Bivalve, and Laurel Lake areas.

Development of an underserved and under-marketed ecotourism industry is an objective of the Township. The Township is working with the Department of Community Affairs to identify ecotourism and economic development strategies. Developing the necessary infrastructure (i.e. water and sewer facilities) is crucial for these endeavors.  

4. Raise key levee networks protecting the Township’s developed and environmentally sensitive areas

The Rutgers University Department of Engineering (August 2014) proposed the following strategies to reduce the level of vulnerability to flooding in Port Norris:
•	Elevate the existing Port Norris and Port Norris North levees to the 100 year elevation
•	Install a new levee between the Port Norris and Berrytown levees
•	Install a new levee between the Berrytown Levee and Main Street
•	Install new tide gate where the North Port Norris Levee crosses a tributary to the Maurice River

The Township of Commercial will seek funding to investigate the feasibility of these projects. Extensive coordination with the Township, NJDEP and ACOE will be required. 

6. Alleviate flooding in key locations 
The Township seeks to alleviate flooding at the county bridge at Berry Avenue and at the New Jersey State Police Barracks on the Public Wharf. The Township will seek local, county, state and federal funding to investigate the flooding issues at these key locations. 

6. Install backup generators at key Township facilities
The Township seeks to install permanent backup power generator at Port Norris Elementary School and at the Community Center. The estimated cost per generator is $100,000. 
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Appendix 1: FEMA Flood Zones Definitions
Flood zones are geographic areas that FEMA has defined according to varying levels of flood risk and type of flooding. These zones are depicted on the published Flood Insurance Rate Map (FIRM) or Flood Hazard Boundary Map (FHBM).

Special Flood Hazard Areas – High Risk 
Special Flood Hazard Areas represent the area subject to inundation by 1-percent-annual chance flood. Structures located within the SFHA have a 26-percent chance of flooding during the life of a standard 30-year mortgage. Federal floodplain management regulations and mandatory flood insurance purchase requirements apply in these zones. 

	Zone
	Description

	A
	Areas subject to inundation by the 1-percent-annual-chance flood event. Because detailed hydraulic analyses have not been performed, no Base Flood Elevations (BFEs) or flood depths are shown.

	AE, A1-A30
	Areas subject to inundation by the 1-percent-annual-chance flood event determined by detailed methods. BFEs are shown within these zones. (Zone AE is used on new and revised maps in place of Zones A1–A30.)

	AH
	Areas subject to inundation by 1-percent-annual-chance shallow flooding (usually areas of ponding) where average depths are 1–3 feet. BFEs derived from detailed hydraulic analyses are shown in this zone.

	AO
	Areas subject to inundation by 1-percent-annual-chance shallow flooding (usually sheet flow on sloping terrain) where average depths are 1–3 feet. Average flood depths derived from detailed hydraulic analyses are shown within this zone.

	AR
	Areas that result from the decertification of a previously accredited flood protection system that is determined to be in the process of being restored to provide base flood protection.

	A99
	Areas subject to inundation by the 1-percent-annual-chance flood event, but which will ultimately be protected upon completion of an under-construction Federal flood protection system. These are areas of special flood hazard where enough progress has been made on the construction of a protection system, such as dikes, dams, and levees, to consider it complete for insurance rating purposes. Zone A99 may be used only when the flood protection system has reached specified statutory progress toward completion. No BFEs or flood depths are shown.



Coastal High Hazard Areas – High Risk 
Coastal High Hazard Areas (CHHA) represent the area subject to inundation by 1-percent-annual chance flood, extending from offshore to the inland limit of a primary front al dune along an open coast and any other area subject to high velocity wave action from storms or seismic sources. Structures located within the CHHA have a 26-percent chance of flooding during the life of a standard 30-year mortgage. Federal floodplain management regulations and mandatory purchase requirements apply in these zones.

	Zone
	Description

	V
	Areas along coasts subject to inundation by the 1-percent-annual-chance flood event with additional hazards associated with storm-induced waves. Because detailed coastal analyses have not been performed, no BFEs or flood depths are shown.

	VE, V1-V30
	Areas along coasts subject to inundation by the 1-percent-annual-chance flood event with additional hazards due to storm-induced velocity wave action. BFEs derived from detailed hydraulic coastal analyses are shown within these zones. (Zone VE is used on new and revised maps in place of Zones V1–V30.)



Moderate and Minimal Risk Areas 
Areas of moderate or minimal hazard are studied based upon the principal source of flood in the area. However, buildings in these zones could be flooded by severe, concentrated rainfall coupled with inadequate local drainage systems. Local stormwater drainage systems are not normally considered in a community’s flood insurance study. The failure of a local drainage system can create areas of high flood risk within these zones. Flood insurance is available in participating communities, but is not required by regulation in these zones. Nearly 25-percent of all flood claims filed are for structures located within these zones.

	Zone
	Description

	B, X (shaded)
	Moderate risk areas within the 0.2-percent-annual-chance floodplain, areas of 1-percent-annual-chance flooding where average depths are less than 1 foot, areas of 1-percent-annual-chance flooding where the contributing drainage area is less than 1 square mile, and areas protected from the 1-percent-annual-chance flood by a levee. No BFEs or base flood depths are shown within these zones. (Zone X (shaded) is used on new and revised maps in place of Zone B.)

	C, X (unshaded)
	Minimal risk areas outside the 1-percent and .2-percent-annual-chance floodplains. No BFEs or base flood depths are shown within these zones. (Zone X (unshaded) is used on new and revised maps in place of Zone C.)



Undetermined Risk Areas
	Zone
	Description

	D
	Unstudied areas where flood hazards are undetermined, but flooding is possible. No mandatory flood insurance purchase requirements apply, but coverage is available in participating communities.
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