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Figure II-1 
Population Growth 1900 – 2000 – Berkeley Township 

�

�
� Source: US Census�
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Figure II-2 
Population Growth Rates – Berkeley Township 1960 – 2000 
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Figure II-3 
Comparative Population Growth Rates – 1990 to 2000 
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Table II-1 

NJTPA Projections – Berkeley Township 
 

US 
Census 

NJTPA  

2000 2005 2010  2015  2020  2025  2030  
Population 39,990 45,680 46,870 48,630 51,240 54,340 57,440 
Households 19,830 21,120 21,800 22,780 24,190 25,740 27,150 
Jobs 5,310 5,540 5,880 6,180 6,480 6,800 7,480 
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Figure II-4 
Comparative Population Density – 1990 and 2000 
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Figure II-5 
Comparative Median Age – 1990 and 2000�
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Figure II-6 
Median Age in 2000 

Source: US Census 
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Table II-2 
2008 Existing Land Use 

Land Use Category Parcel Acres* % of Total Acres 
TOTAL TOWNSHIP 25,003.77 100.00 
Agricultural 56.74 .23 
Apartment 94.23 .38 
Church & Charitable Property 73.94 .30 
Commercial 508.07 2.03 
Homeowners Assoc. Designated Green Area 1,033.21 4.13 
Industrial/Mining/Utilities/Railroad 1,098.80 4.39 
Parks & Preserved Open Space 12,316.47 49.26 
Public Building/Facility 797.72 3.19 
Public School 154.49 .62 
Residential 4,650.65 18.60 
Public Vacant Land 1,225.78 4.90 
Private Vacant Land 2,970.69 11.88 
Misc. NJDOT 22.99 .09 
NON-PINELANDS MAINLAND 12,681.19 100.00 
Agricultural 56.74 .45 
Apartment 89.51 .71 
Church & Charitable Property 67.45 .53 
Commercial 489.64 3.86 
Homeowners Ass’n Designated Green Area 952.19 7.51 
Industrial/Mining/Utilities/Railroad 1,034.54 8.16 
Parks & Preserved Open Space 2,828.15 22.30 
Public Building/Facility 235.42 1.86 
Public School 154.49 1.22 
Residential 4,231.02 33.36 
Public Vacant Land 779.80 6.15 
Private Vacant Land 1,762.25 13.90 
BARRIER ISLAND 2,247.34 100.00 
Apartment 4.21 .19 
Commercial 4.35 .19 
Industrial/Mining/Utilities/Railroad .22 .01 
Parks & Preserved Open Space 2,141.27 95.28 
Residential 89.14 3.97 
Public Vacant Land .04 .00 
Private Vacant Land 8.11 .36 
PELICAN ISLAND  26.57 100.00 
Apartment .51 1.94 
Commercial 1.94 7.30 
Residential 19.81 74.57 
Public Vacant Land 1.00 3.76 
Private Vacant Land .26 .98 
Misc. NJDOT 3.05 11.21 
PINELANDS  10,048.67 100.00 
Church & Charitable Property 6.49 0.06 
Commercial 12.14 0.12 
Misc. NJDOT 19.94 0.20 
Homeowners Assoc. Designated Green Area 81.03 0.81 
Industrial/Mining/Utilities/Railroad 64.04 0.64 
Parks & Preserved Open Space 7,347.04 73.11 
Public Building/Facility 562.30 5.60 
Residential 310.68 3.09 
Public Vacant Land 445.69 4.44 
Private Vacant Land 1,199.32 11.94 

 
� Source: Berkeley tax records and field adjustments 
 * Streets and public rights-of-way are not included in these acreage figures. 
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Table II-3A  
Existing Zoning Districts – Berkeley Township 

 
Category Zone Acres % of Total 

PPC Public Preservation Conservation 1,793.92 6.43 
CR Conservation Residential 1,775.66 6.37 
BC Beach Conservation 2,184.46 7.84 

Conservation 

Total Conservation 5,754.04 20.63 
R-100 Residential 1,033.79 3.70 
R-100T/R-100 Residential (Overlay) 103.12 -- 
R-125 Residential 856.20 3.07 
R-150 Residential 1,005.43 3.62 
R-200 Residential 853.53 3.06 
R-2F Residential Two Family 42.82 0.15 
R-400 Residential 850.19 3.05 
R-400 PRRC Planned Res. Retirement Com. 3,848.39 13.80 
R-50 Residential 206.90 0.74 
R-50-150/150 Residential (Overlay) 33.99 -- 
R-60 Residential 196.40 0.70 
R-64 Residential 304.52 1.09 
R-90 Residential 316.13 1.13 
R-MF Residential Multi-Family 95.85 0.34 
MLC/L/R-200 Mount Laurel Compliance (Overlay) 26.02 -- 
R-31.5 Residential 44.62 0.16 
R-4F Residential 4 Family 13.06 0.05 
R-LR Residential Low Rise 18.87 0.07 
R-TH Residential Town House 16.90 0.06 

Residential 

Total Residential 9,703.60 34.79 
NB Neighborhood Business 28.57 0.10 
GI General Industrial 643.58 2.31 
HB Highway Business 513.92 1.84 
RHB Rural Highway Business 96.13 0.34 
ResHB Resort Highway Business 32.94 0.12 
LI Light Industrial 297.67 1.07 
RC Resort Commercial 18.29 0.07 
TC  Town Center 441.45 1.58 

Commercial 
& Mixed Use 

Total Commercial or MU 2,072.54 7.43 
AP Agricultural Production 748.17 2.68 
FA-C Forest Area Conservation 4,382.14 15.71 
FA-HC Forest Area Highway Commercial 35.15 0.13 
FA-LI Forest Area Light Industrial 79.54 0.28 
FAR-30 Forest Area Residential 798.34 2.86 
FAR-30C Forest Area Residential (Cluster) 994.32 3.57 
FAR-5 Forest Area Residential 351.77 1.26 
M/CF Municipal County Facility  810.85 2.91 
ASOZ Airport Safety Overlay Zone 541.55 -- 
PA Preservation Area 1,510.97 5.42 
RDR Rural Development Recreation 60.77 0.22 
RDA Rural Development Area 416.12 1.49 
RGR Regional Growth Residential  76.08 0.27 
RGR - A Regional Growth Residential Zone A 95.11 0.34 

Pinelands 

Total Pinelands 10,359.33 37.14 
TOTAL BERKELEY TOWNSHIP 27,889.51 100% 
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Table II-3B 
Existing Zoning Districts by Sub-Area 

CATEGORY ZONE ACRES % OF 
TOTAL 

 NON-PINELANDS MAINLAND 15,161.27 100 
PPC Public Preservation Conservation 1,793.92 11.83 Conservation 
CR Conservation Residential 1,775.66 11.71 

  Total Conservation 3,569.58 23.54 
R-100 Residential 1,033.79 6.82 
R-100T/R-100 Residential (Overlay) 103.12 -- 
R-125 Residential 856.20 5.65 
R-150 Residential 1,005.44 6.63 
R-200 Residential 853.53 5.63 
R-2F Residential Two Family 42.82 0.28 
R-400 Residential 850.19 5.61 
R-400 PRRC Planned Res. Retirement Com. 3,848.39 25.38 
R-50 Residential 173.16 1.14 
R-50-150/150 Residential (Overlay) 33.99 -- 
R-60 Residential 166.16 1.10 
R-64 Residential 304.52 2.01 
R-90 Residential 316.13 2.08 
R-MF Residential Multi-Family 95.85 0.63 

Residential 

MLC/L/R-200 Mount Laurel Compliance (Overlay) 26.02 -- 
  Total Residential 9,546.18 62.96 

NB Neighborhood Business 23.29 0.15 
GI General Industrial 643.58 4.25 
HB Highway Business 510.45 3.37 
RHB Rural Highway Business 96.13 0.63 
ResHB Resort Highway Business 32.94 0.22 
LI Light Industrial 297.67 1.96 

Commercial 
& Mixed Use 

TC  Town Center 441.45 2.91 
  Total Commercial or MU 2045.51 13.49 
 BARRIER ISLAND 2,335.21 100 
Conservation BC Beach Conservation  2,184.46 93.55 

R-31.5 Residential 44.62 1.91 
R-4F Residential 4 Family 13.06 0.56 
R-50 Residential 33.74 1.44 
R-LR Residential Low-Rise 18.87 0.81 

Residential 

R-TH Residential Town House 16.90 0.72 
NB Neighborhood Business 5.27 0.23 Commercial 
RC Resort Commercial 18.29 0.78 

 PELICAN ISLAND 33.70 100 
Residential R-60 Residential 30.23 89.70 
Commercial HB Highway Business 3.47 10.30 

PINELANDS 10,359.33 100 
AP Agricultural Production 748.17 7.22 
FA-C Forest Area Conservation 4,382.14 42.30 
FA-HC Forest Area Highway Commercial 35.15 0.34 
FA-LI Forest Area Light Industrial 79.54 0.77 
FAR-30 Forest Area Residential 798.34 7.70 
FAR-30C Forest Area Residential (Cluster) 994.32 9.60 
FAR-5 Forest Area Residential 351.77 3.40 
M/CF Municipal County Facility  810.85 7.83 
ASOZ Airport Safety Overlay Zone 541.55 -- 
PA Preservation Area 1,510.97 14.58 
RDR Rural Development Recreation 60.77 0.59 
RDA Rural Development Area 416.12 4.02 
RGR Regional Growth Residential  76.08 0.73 

 

RGR - A Regional Growth Residential Zone A 95.11 0.92 
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Table II- 4 

Berkeley Township Elementary Schools 
 

 Facility  Construction  
Date  Grades  Student 

Capacity 
 Student 

Enrollment 
Bayville Elementary   1926  K-4  421  451 
Clara B. Worth Elementary   1962  K-4  723  431 
H&M Potter Elementary   1973  K-4  736  460 
Berkeley Twp. Elementary  2005 5 & 6 650 553 
Middle School  1981 7-8  721  718 
High School  1956 9-12  1568  1171 
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Table II-5 
Berkeley Township Developed Parks and Recreation Areas 
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Bayville Park 4 �        �   �    

Berkeley Shores 1 �  �  �  �   �        
Centennial 
(Station Road) 25      �   �      

Eastern Blvd. 
Soccer Facility 11 �  �     �   �      

Forest Hills Field 6        �      

Mallard Park 5 �      �   �   �    

Manitou Park 1 �  �         �    
Moorage 
Avenue 

7 �      �   �   �    

Recreation 
Center 3 �      �   �   �   �  

Roberts Avenue 1    �          

Sylvan Lakes 3 �             

Toms River Park 90  �     �   �      

Veterans Park 289 �  �    �  �   �  �   �   

White Sands 7   �  �   �  �  �      
William J. 
Dudley 40 �  �  �    �  �       

TOTAL 493             
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Table II-6 
Ocean County Parks  
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Berkeley Island  25 �  �  �  �  �  �  �    

Robert J. Miller Airport Park 35 �  �      �  �  �  

Mill Creek  14 �  �    �   �  �  �  
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Table II- 7 
State Parks and Recreation Areas 
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Crossley State Preserve             �    

Island Beach State Park �  �  �  �  �  �  �  �  
Double Trouble State Park   �   �   �  �  
Green Wood Forest Wildlife 
Management Area       �   
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As can be expected in a bay front community, flood zones cover the entire 
coastline of Berkeley, in some cases reaching almost as far as Route 9. The barrier 
island and Pelican Island are entirely within flood zones. Flood zones can be 
found along most of the streams and brooks throughout the Pinelands. The ocean 
side of the barrier island and a portion of the mainland (at the terminus of Butler 
Boulevard) are also subject to wave action velocity hazard.  
�
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Table II-8 
 State and National Register Historic Sites 

 
Site Location Designation 

Double Trouble State Park 
Historic District 

Keswick Road at  
Double Trouble Road 

NR 2/23/1978 
SR 10/14/1977 

Manitou Park School House 167 Third Avenue 
NR 3/15/2005 
SR 12/6/2004 

US Lifesaving Station Number 14 Island Beach State Park 
NR1/30/1978 
SR 3/7/1977 

 Source: New Jersey and National Registers of Historic Places 
�
�
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Table II-9 
Opinioned Historic Assets 

 
Site Opinion 
Coast Guard Station 112 5/9/1996 
Garden State Parkway Historic District 10/12/2001 
Midway Camps Historic District 10/15/2001 

   Source: New Jersey and National Registers of Historic Places 
�
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�
Active Sites with Confirmed Contamination 

Site ID Place Number Place Name Address 

66463 G000005629 Holiday City At Berkeley 730 Jamaica Blvd 

3240 003062 Lacey Garage Mule Rd & Dover Rd 

120119 003055 Ocean County Airpark Hangar Rte 530 Mule Rd 

3236 002393 Robert J Miller Airport Rte 530 

39067 030392 Double Trouble State Park Pinewald Keswick Rd 

3250 006705 Cumberland Gulf 126467 10 Atlantic City Blvd 

45253 000406 Morweb Inc 72 Rte 9 

24718 033748 Berkeley Water Co 98 Rt 9 

13478 008422 Hess Station 30307 Rt 9 & Jfk Blvd 

66584 G000008562 South Brunswick Asphalt 
Company Gladney Ave 

187617 246614 102 Holly Lane 102 Holly Lane 

358150 442859 11 Cover Drive 11 Cover Drive 

128296 169785 25 Browning Avenue 25 Browning Ave 

22212 017835 S.B.A Hydrauics 252 Rt 9 

67260 G000011561 Brooks Avenue Brooks Avenue Ground 
Water Contamination 

3247 011230 Delta 385 Rte 9 

24719 G000008858 Berkeley Township Water Co 
Bay Well 2 Sherman Ave & Bell St 

105070 197640 Berkeley Plaza Shopping Center 417 Rt 9 

85915 G000011669 Princess Laudromat & Dry 
Cleaning Rt 9 S 

85914 G000011658 Harborage Ave & Dockage Rd 
Gw Contamination 

Harborage Ave & 
Dockage Rd 

13529 031526 Bayville Russo 399 Rt 9 

66146 G000002832 Denzer & Schafer X Ray 
Company 186 Hickory Ln 

67306 G000011677 Western Boulevard Grd Wtr 
Contamination 

Western Blvd & 
Manhattan & Hoover Ave 

362833 448137 293 Grand Central Parkway 293 Grand Central 
Parkway 

41341 000027 Bayville William Penn Rte 9 & Station Rd 

189637 249186 620 Riverside Drive 620 Riverside Drive 

66696 G000008866 Butler Boulevard Ground Water 
Contam 

Butler Blvd 

13530 010554 A Kurnel & Sons 821 Rte 9 

3243 005862 Cumberland Farms 2904 Rte 9 & Morris Blvd 

123739 162708 Coastal 941  Rt 9 

363215 448747 56 Harley Boulevard 56 Harley Boulevard 

38432 025188 Coty Marine 301 Rt 37 
Pending Sites with Confirmed Contamination 

55140 025224 All Four Seasons Rental Center 82 Rt 9 
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Table II-10 
Functional Classification of Roadways 

 
Classification Roadway Jurisdiction 

Freeway/Expressway Garden State Parkway NJ Turnpike Authority 
   
Urban Minor Arterial US Route 9 NJDOT 
 Bayview Avenue – North (CR 617) Ocean County 
 Sloop Creek Road Berkeley 

 Veterans Boulevard/Central Parkway (CR 
618) Ocean County 

 Grand Central Parkway (CR 621) Ocean County 
 Pinewald Keswick / Dover Road (CR 530) Ocean County 
   
Urban Collector Mill Creek Road Berkeley 
 Ocean Gate Drive Berkeley 
 Veeder Lane Berkeley 
 Butler Boulevard Berkeley 
 Bayview Avenue – South (CR 617) Ocean County 
 Brennan Concourse/Harbor Inn (CR 617) Ocean County 
 Forest Hill Parkway (CR 618) Ocean County 
   
Rural Major Collector Pinewald Keswick Road (CR 618) Ocean County 
   

Source: NJDOT 
�
�
� #*! * �  ! * �=25�4 ��*"� ' 3�4 <( �� �0 �� ! �/ #&"9' 39% � �>4  00*$�"&! **&"A� �( � � * ! ; * �* � � � ' %( "#�0��
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&#*�0 +*$��  &*/ ' ! � �� � ( ' &#*! �82�4 ��*"�>5�6MA� ! * � / !  +*�� ! '  $"� ( $�8- 2�2�4 ��*"�>=6MA� ! *�
0 0*! � "&! **&"�� �  0*! � "&! **&"�  � � ' <( &� 3' ! �  00! ' D�4  &* �� � ?. . �  � ! *"� ' 3� � ( $�� >� ' &*7� � '  $"�
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�
�

Table II-11 
Municipal Rights-of-Way 

 
Status Miles % of Total 

Paved 221.02 60.74 
Gravel 16.28 4.47 
Paper 126.61 34.79 
TOTAL  363.91 100.00 

         Source: Berkeley Township and CMX�
�
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Table II-13 
Commute to Work, Mode of Travel, 1990 & 2000 

(Expressed as a % of workers 16+) 
 

Source: US Census 
*Car, truck, van or motorcycle 
�

�
Figure II-6 

Commute to Work, Mode of Travel, Berkeley 2000 
� �

� � Source: US Census 
�
� � � � � � �� � � � �
�
� ( � - . . . �� &#*� 4  C' ! �&� � ' 3� � *! ; * �* � � � ' 4 4 <&*! "� >6=MA� &!  +*�*$� �*""� &# ( � ' ( *9# �3� #' <! � &' �
%' ! ; I�C<"&� ' +*! �8?M�&!  +*�*$� ' ( * �#' <! � ' ! �4 ' ! *�&' �%' ! ; �� � *  ( �&!  +*��&�4 *�3' ! � � * ! ; * �* � �
� ' 4 4 <&*! "� �( � ! *  "*$� , *&%**( �8@@. � ( $�- . . . �� ! *3�* � &�( / �  �&! *( $�&#! ' </ #' <&�&#*� � ' <( &� �
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Berkeley Toms River Lacey Ocean County New Jersey 
Mode of Travel 1990 2000 1990 2000 1990 2000 1990 2000 1990 2000 

Drove Alone* 82.8 82.2 81.5 84.8 83.6 85.8 79.5 82.8 71.7 73.0 

Carpooled 11.2 11.5 12.7 9.2 11.8 10.7 13.3 10.5 12.4 10.6 

Public Transportation 2.1 2.5 1.2 1.8 1.2 0.9 2.0 1.9 8.8 9.6 

Bicycle 0.1 0.2 0.2 0.4 0.1 0.2 0.3 0.3 0.2 0.2 

Walked 1.5 0.5 1.4 0.9 1.3 0.5 2.3 1.5 4.1 3.1 

Other Means 0.6 0.4 0.6 0.3 0.6 0.1 0.5 0.4 0.6 0.7 

Worked at Home 1.6 2.7 2.3 2.7 1.4 1.8 2.1 2.5 2.1 2.7 

Public Trans
2.5%

Carpooled
11.5% Worked at 

Home
2.7%

Other Means
0.4%

Walked
0.5%

Bicycle
0.2%

Drove Alone*
82.2%
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�
Table II-14 

Travel Time to Work, 2000 
(Workers 16+ that did not work at home) 

 

  Number & % of commuters by travel time in minutes Mean Travel Time 

0 - 29 30 - 59 60 + Jurisdiction 
  # % # % # % 

1990  2000  

Berkeley  5,484 53.5 2,912 28.4 1,856 18.1 28.1 33.5 

Toms River  24,011 60.6 8,567 21.6 7,062 17.8 25.7 31.3 

Lacey  6,133 52.9 3,205 27.7 2,248 19.4 28.3 33.4 

Ocean County  113,425 55.6 54,795 26.9 35,817 17.6 26.9 32.4 

New Jersey  2,148,091 57.0 1,110,867 29.5 510,919 13.6 25.0 30.0 
Source: US Census 
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Figure II-7 
Job Location, 2000 
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Table II-15 
Water Capacity 

 
Franchise Monthly Allocation Monthly Demand Surplus 

Aqua New Jersey 48 MGM 39.789 MGM 8.211 MGM 
Berkeley MUA 65 MGM 33.554 MGM 31.446 MGM 
United Water Co.  754.350 MGM 596.053 MGM 138.298 MGM 
    

Source: NJDEP Division of Water Supply – Last updated 1/10/08, 4/9/08, 8/22/07.�
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Permitted capacity  32.000 mgd 
Actual Flow - 4th quarter 2007 20.483 mgd 
Reserved for approved projects 1.666 mgd 
Total committed flow 22.149 mgd 
Remaining capacity 9.851 mgd 
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Table II-16 
Residential Build-out Summary 

 

Zoning District 
Net Yield 
(DU/acre) 

Developable 
Acres 

Dwelling Unit 
Yield 

Non-Pinelands Mainland 
PPC 0.33 10.00 3 
CR 0.33 76.91 26 
R-100 4.36 45.11 196 
R-100T/R-100 N/A 14.16 N/A 
R-125 3.48 130.90 456 
R-150 2.90 286.76 833 
R-200 2.18 121.32 264 
R-2F 2.90 0.16 0.0 
R-400 1.09 116.23 127 
R-400 PRRC 1.09 76.42 83 
R-50 8.71 0.00 0 
R-50-150/150 N/A 1.37 N/A 
R-60 7.26 0.23 2 
R-64 6.81 1.04 7 
R-90 4.84 42.00 203 
R-MF 12.00 15.26 183 
MLC/L/R-200 N/A 7.73 N/A 

subtotal 922.34 2,384 
TC - Town 
Center N/A N/A 500 

Area Total 922.34 2,884 
Barrier Island 
R-31.5 13.83 0 0 
R-4F 7.13 0 0 
R-50 8.71 0 0 
R-LR 30 0 0 
R-TH 10 0 0 

Area Total 0 0 
Pelican Island       
R-60 7.26 0 0 

Area Total 0 0 
Pinelands 
AP 0.31 50.88 16 
FAR - 30 0.03 233.01 8 
FAR - 30C 0.03 471.66 16 
FAR - 5 0.20 1.48 0 
FA - C 0.02 9.89 0 
RDA 0.31 0.62 0 
RDR 1.00 44.29 44 
RGR-A 2.00 86.57 173 
RGR 2.00 75.82 152 
PA 0.31 1.20 0 

Area Total 975.42 410 
  

Township Residential Total 1,898 3,293 
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Table II-17 
Nonresidential Build-out Summary 

 
Zoning District by 
Area FAR 

Developable 
Acres 

Floor Area 
Yield (SF) 

Non-Pinelands Mainland 
NB 0.6 0 0 
GI 0.6 5.62 146,884 
HB 1.0 68.97 3,004,333 
RHB 0.5 23.54 512,701 
Resort HB   0   
LI 0.6 153.27 4,005,865 

subtotal 251.4 7,669,783 
TC - Town Center N/A N/A 900,000 

Area Total 251.4 8,569,783 
Barrier Island 
NB 0.6 0 0 
RC 0.7 0 0 

Area Total 0 0 
Pelican Island 
HB 1.0 0 0 

Area Total 0 0 
Pinelands Mainland 
FA - HC 1.0 5.61 244,372 
FA - LI 1.0 50.6 2,204,136 

Area Total 56.21 2,448,508 
  

Township Non-Residential Total 307.61 11,018,291 
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Table V-1 
Plans Reviewed  

 

Jurisdiction Documents 

Beachwood 2000 Master Plan and Zoning Map (last revised 2001) 

Lacey 1991 Master Plan and 2000 Master Plan Update 

Manchester 1999 & 2007 Master Plan, Zoning Map (last revised 2001) 

Ocean Gate 1998 Master Plan Land Use Plan, 2005 Reexamination 

Pine Beach 1995 Master Plan 

Seaside Park 2007 Reexamination, 2004 Master Plan, Zoning Map (last 
revised 1998) 

South Toms River 1993 Master Plan 

Toms River 1994 Master Plan Revision, 2007 Zoning Map  

Ocean County 1988 Comprehensive Master Plan 

New Jersey 2001 State Development and Redevelopment Plan 

Pinelands Commission Comprehensive Management Plan 

�
�

( � � �  �� +�� � � � "/ � � �  �$ � � "� "( � � "� "!  �
�
� * ! ; * �* � � "# ! *"� �&"� 4 <( �� �0 �� , ' !$*! �%�&#� � *  "�$*� �  ! ; � � ' ! ' </ #� ' ( � &#*� �  ! ! �* ! � �"� ( $I�
� � *  ( � �  &*� � ' ! ' </ #�� � �( * � � *  � #� � ' ! ' </ #�� � *  � #%' ' $� � ' ! ' </ #�� � ' <&#� � ' 4 "� � �+*! �
� ' ! ' </ #� ( $�� ' 4 "�� �+*! �� ' %( "#�0�&' �&#*�( ' !&#I��  ( � #*"&*! �� ' %( "#�0�&' �&#*�%*"&��( �&#*�
� �( * � ( $"I� ( $��  � * � �� ' %( "#�0�&' �&#*�"' <&#��� * ! ; * �* � �&*� #( ��  ��� �"# ! *"� �, ' !$*! �%�&#� �
&%' � ' &#*! � 4 <( �� �0 ��&�*"� H� �"� ( $� � * �/ #&"�  ( $� � *  "�$*� � * �/ #&"�� � ' &#� , ' !$*! "�  ! * �
� ' ( "�$*! *$��( � ' ( "*) <*( &� ��$<*�&' �&#*�3 � &�&# &��"� ( $�� * �/ #&"��"�"*0 !  &*$�3! ' 4 �� * ! ; * �* � �
, � �&#* � � ' 4 "� � �+*! ��  ( $�&#*� � *  "�$*� � * �/ #&"� , ' !$*! �  $C' �( "� � * ���  ( � �"� ( $��  � "4  ��� ,  � �
�"� ( $�"*0 !  &*$�3! ' 4 �&#*�� * ! ; * �* � �4  �( � ( $�, � ��  ! ( * /  &��  � ����
�
�



� # � +� ������������������������������������������������������������������������������������������������������������������������������������� � � � � �� � �� 
 � � 	 � �� ��
� � �  �! � � � �" 	 � �� � � �� �� 
 � �� � �
 � �� �� � � � � 	 �

# � � � �� 	 � � 
 � � ��	 �� � 
 � � �( �� � �  

CMX � $%$� &� � 1. �

 

� 	 � 	 � ) 
 �	 ?�� � � � 
 
 	 	 %�
�
� #*� � ' ! ' </ #� ' 3� � *  � #%' ' $�  , <&"� &#*� � * ! ; * �* � � � ' %( � � *( &*! �  ( $� &#*� � ' ( "*!+ &�' ( � H
� �/ #&��( $<"&! � �� � �"&! �� &�� � *  � #%' ' $E"��  ( $�� "* � � � ( � �( � �<$*"�"�( / �* �3 4 ��� � ! *"�$*( &� ���
"� #' ' ��  ( $� ! * � ! *  &�' (  �� <"*"� > � &�+*� ! * � ! *  &�' ( �  ( $� ! * � ! *  &�' ( 9� ' ( "*!+ &�' ( A� <"*"� �( �
� *  � #%' ' $���� #*�"4  !&�/ ! ' %&#�4 �D*$9<"*�0! �( � �0�*"� ( $�"&! �( / * ( &�$*"�/ ( �/ <�$*��( *"�3' ! �
&#*� � ' %( � � * ( &*! � "#' <�$� 4 �&�/  &*�  ( � � $�! * � &� � ' ( 3��� &"� %�&#� � * � #%' ' $�� � � #*�
� ' ( "*!+ &�' ( 9� �/ #&� �( $<"&! � �� � �"&! �� &� *( +�"�' ( "� +* ! � � �' %H�4 0 � &� <"*"�  $C � *( &� &' �
� *  � #%' ' $���&��"� �"' � �0! ' 0' "*$�� � � �"* ( $�( / � ! *  �%#�� #�� ' <�$�! *"<�&��( �4 �( �4  ���3� ( � �
$*+*�' 04 *( &��( �&#�"� ! *  �����
�
� � � � � �� 	 
 � � 
 � � �
�
� * ! ; * �* � E"� , ' !$*! �%�&#� �  � * � � �"�0! �4  ! ��� �0� ( ( *$�3' ! �0 ! ; "�  ( $�0! *"*!+*$� ' 0*( � "0 � * �
!<( ( �( / � �' ( / �� *$ ! �� ! **; ��� #*��  � * � �"�$*�' 3�&#*�, ' !$*! ��"�0� ( ( *$�3' ! �! *"�$*( &� ��<"*"����
�
$ � � � 
 � � � � � �� 	 
 � � 
 � � �
�
� #*� �  ( � #*"&*! � �  "&*! � � � ( � $*"�/ (  &*"� &#*�  ! *  �  $C � *( &�&' � � * ! ; * �* � �  "� � ' ( "* !+ &�' ( ��
%#�� #� , <&"� ( �*D�"&�( / �! *&�! *4 *( &�� ' 4 4 <( �&� ��� ' ��$ � �� �&� ���( �� * ! ; * �* � �� ' %( "#�0���� #*�
� �( * � � �$/ * � �  ! ; � ! *&�! *4 *( &� � ' 4 4 <( �&�*"� �( � �  ( � #*"&*! � � ' %( "#�0�  , <&�  � � ' ( "* !+ &�' ( �
 ! *  � �( � � * ! ; * �* � � � ' %( "#�0�� � *&� &#*� &%' � ! *&�! *4 *( &� � ' 4 4 <( �&� � <"*"�  ! * � +*! � � � �' "* � �( �
0! ' D�4 �&� �� �  ! / * �  ! *  "� ' 3� � ( $�  , <&&�( / �&#*� � * ! ; * �* � �  ( $� �  ( � #*"&*! � � ' %( "#�0� , ' !$*! �
! *4  �( �<( $*+*�' 0*$�$<*�&' �*( +�! ' ( 4 *( & ��"*( "�&�+�&� ��( �&#*�� �( * � ( $"����
�
� 	 � 	 � ) 
 �	 ?�� � � � � �/ � � � �
�
� "* �+ ! � &�' ( "� �' ( / �&#*�� * ! ; * �* � �� ' %( "#�0� ( $�� � *  ( ��  &*�, ' !$*! "� ! * �( ' &�� ' ( "�$*! *$�
&' � , * � "�/ ( �3��  ( &�� � � � � ' !$�( / � &' � &#*� <0$ &*$� �  ( $� � "* � � � ( �� &#*� "* � &�' ( � ' 3� � * ! ; * �* � �
� ' %( "#�0�&# &� , <&"�� � *  ( ��  &*��"��( &*( $*$�3' ! �4 *$�<4 �$*( "�&� �! *"�$*( &� ��&' �&#*�%*"&�
' 3� � � *  ( � �  &*�  ( $� �  ! ; "�  ( $� � ! * "*!+*$� � 0*( � � 0 � * � 3' ! � &#*� ! *4  �( $*! � ' 3� &#*� "# ! *$�
, ' !$*! �� � � � ' !$�( / � &' � � � *  ( � �  &*E"� �  ( $� � "* � � � ( �� &#*�  , <&&�( / � � ( $� �( � � � *  ( � �  &*� �"�
0! �4  ! ��� �! *"�$*( &� ��%�&#� �"4  ��� ! *  �' 3�� ' 4 4 <( �&� �3 � ���&�*"� ( $�0<, ��� �� �' %( *$�� ( $��
�
� 	 � 	 � ) 
 �	 ?�( � � � �� � � � 
 �
�
� #*�0� ( ( �( / �  ( $�G' ( �( / �0' ��� �*"� ' 3�&#*�� ' ! ' </ #� ' 3�� �( * � � *  � #� ! * � / * ( *!  ��� � � ' ( "�"&*( &�
%�&#� &#' "* � ' 3� � * ! ; * �* � � � ' %( "#�0�� � � 0*� �3��  ��� �� � �( * � � *  � #� "&! �+*"� &' � 0! ' &*� &�
*( +�! ' ( 4 *( & ��� �"*( "�&�+*� ! *  "� �' ( / �&#*�� ' 4 "�� �+*! � ( $�*( � ' <!  / *"�$*+*�' 04 *( &�&# &�
0! *"*!+*"�N( *�/ #, ' !#' ' $�0 &&*! ( "�N�
�
�
�
�
�



� # � +� ������������������������������������������������������������������������������������������������������������������������������������� � � � � �� � �� 
 � � 	 � �� ��
� � �  �! � � � �" 	 � �� � � �� �� 
 � �� � �
 � �� �� � � � � 	 �

# � � � �� 	 � � 
 � � ��	 �� � 
 � � �( �� � �  

CMX � $%$� &� � 18�

 

� 	 � 	 � ) 
 �	 ?� � � � �%� �( � � � �
�
� #*� � *  "�$*� �  ! ; � 	 ' ( �( / � �  0� $*��( * &*"� &#*�  ! *  "� , ' !$*! �( / � � * ! ; * �* � � � ' %( "#�0� 3' ! �
! *"�$*( &� ��  ( $�0 ! ; �<"*"�%#�� #��"� � ' 4 0 &�, �* �%�&#�&#*�! *"�$*( &� ��$�"&! �� &"� �( �&#*�� ' <&#�
� * "�$*��  ! ; �"* � &�' ( �' 3�� * ! ; * �* � �� ' %( "#�0����
�
� 	 � 	 � ) 
 �	 ?� 	 � � 
 �� 	 * � �# �2� � �
�
� #*� � ' ! ' </ #� ' 3� � ' <&#� � ' 4 "� � �+*! � , ' !$*! "� &#*� �  ( �&' <� �  ! ; � "* � &�' ( � ' 3� � * ! ; * �* � �
� ' %( "#�0����  ( �&' <��  ! ; ��"� �"�( / �*93 4 ��� �! *"�$*( &� ��$�"&! �� &���  ( $�' ( �&#*�� ' <&#�� ' 4 "�
� �+*! �"�$*�' 3�&#*�, ' !$*! ��"�0! �4  ! ��� �"�( / �*93 4 ��� �! *"�$*( &� ��>8. �. . . �� � �4 �( ��' &�"�G*A�� ( $�
&#*! *3' ! * �� ' ( "�"&*( &����
�
� 	 * � �# �2� � �� 	 
 � � 
 � � �
�
� #*� ( ' !&#%*"&*! �� � � ' ! ( * ! � ' 3� � * ! ; * �* � � � ' %( "#�0��%#�� #� 0 !&� ��� �  , <&"�&#*� � ' 4 "� � �+*! �
�( $<"&! � �� �  ! ; �� �"� $*+*�' 0*$�  "�  � 0� ( ( *$� ! *"�$*( &� �� ! *&�! *4 *( &� � ' 4 4 <( �&� �� � � #*�
! *4  �( $*! �' 3�&#*� $C' �( �( / � ! *  "��( �� * ! ; * �* � �� ' %( "#�0�&# &� , <&�&#*�*D�"&�( / �! *"�$*( &� ��
 ! *  "� ' 3� � ' 4 "� � �+*! � � ' %( "#�0�  ! * �  �"' �0� ( ( *$�3' ! � ! *"�$*( &� ��$*+*�' 04 *( &�� � � #*�8@@5�
� *+�"�' ( � ' 3�&#*� �  "&*! � � � ( �  �"' � 0! ' +�$*"�3' ! �&#*�0! *"*!+ &�' ( � ' 3�&#*� ' 0*( � "0 � * �  �' ( / �
&#*�� ' 4 "�� �+*! ��
�
� #*! * �  ! * � "*+*!  �� �( $<"&! � �� 	 ' ( *"� �( � � ' 4 "� � �+*! � � ' %( "#�0�&# &�  , <&�&#*� � ' ��$ � � � �&� �
! *&�! *4 *( &� � ' 4 4 <( �&� � �( � � * ! ; * �* � � � ' %( "#�0�� � � #��* �&#*� � ' 4 "� � �+*! � � ' %( "#�0� 	 ' ( �( / �
� !$�(  ( � * �$' *"�! *) <�! * �*D&*( "�+*�"� ! **( �( / � �' ( / �&#*�� ' %( "#�0�, ' <( $ ! � ��&#*�"� ! **( �( / �
! *) <�! *4 *( &"�$' �( ' &�"*0 !  &*�� ' ��$ � �� �&� ��( �� * ! ; * �*� �� ' %( "#�0�3! ' 4 �&#*�&!  � ; "� ' 3�&#*�
� *( &!  ���  ��! '  $�' 3�� *%�
*! "* � ��%#�� #�!<( � �' ( / �&#*�, ' !$*! �, *&%**( �&#*�&%' �� ' %( "#�0"���
� #*�! *4  �( �( / � ! *  "��( �� * ! ; * �* � �� ' %( "#�0�&# &� , <&�&#*�� ' 4 "�� �+*! �� ' %( "#�0�, ' <( $ ! � �
 ! * � "*0 !  &*$�3! ' 4 � � ' 4 "� � �+*! � � ' %( "#�0� , � �&#*� *D0 ( "�+*�&�$ �� 0' !&�' ( "� ' 3�&#*� � ' 4 "�
� �+*! ��
�



� # � +� ������������������������������������������������������������������������������������������������������������������������������������� � � � � �� � �� 
 � � 	 � �� ��
� � �  �! � � � �" 	 � �� � � �� �� 
 � �� � �
 � �� �� � � � � 	 �

# � � � �� 	 � � 
 � � ��	 �� � 
 � � �( �� � �  

CMX � $%$� &� � 1- �

 

� � ! � � �� � � � � >��
�
� * ! ; * �* � E"�- . . ?��  ( $�� "* � � � ( � �"� � ! / * �� � � ' ( "�"&*( &�%�&#�&#*�� * ( *!  �� � *+*�' 04 *( &�� � ( �
' 3�&#*�8@??�� � *  ( �� ' <( &� ��  "&*! �� � ( � ( $�&#*�3' ��' %�( / �� ' <( &� �/ '  �"7��
�
·  � ' ( &�( <*� &' � 0! ' +�$*�  � � ' ' ! $�(  &*$� 4  (  / *4 *( &� 0! ' / !  4 � &' � � ' ( &! ' �� &#*� "0 &� ��

$*+*�' 04 *( &� ' 3� &#*� � ' <( &� � , � � $�! * � &�( / � ( *%� / ! ' %&#� &' � *( +�! ' ( 4 *( & ��� � "<�& , �* �
 ! *  "�%#�� #��  ( �, * �0! ' +�$*$�%�&#�*""*( &� ���( 3!  "&!<� &<!*� ( $�"<00' !&�3 � ���&�*"��

·  � ! ' 4 ' &*�&#*�0! ' +�"�' ( �' 3� �, ! '  $�!  ( / * �' 3�#' <"�( / �' 00' !&<( �&�*"�3' ! � ����( � ' 4 *��*+*�"�
 ( $�#' <"*#' �$�&� 0*"�, � �*( � ' <!  / �( / �&#*�4  �( &*(  ( � * �' ! �! *# , ���& &�' ( �' 3�&#*�*D�"&�( / �
#' <"�( / �"&' � ; � ( $�&#! ' </ #�&#*�� ' ( "&!<� &�' ( �' 3�( *%�#' <"�( / �<( �&"��

·  � ! ' 4 ' &*�&#*�$*+*�' 04 *( &�' 3� ( ��4 0! ' +*$� ( $�,  � ( � *$��4 <�&�94 ' $ ��&!  ( "0' !& &�' ( �
"� "&*4 �%#�� #��( &*/ !  &*"�&#*�#�/ #% � �"� "&*4 �%�&#�, <"��!  ���� ( $�% &*! , ' ! ( * �&!  ( "0' !&�
"� "&*4 "��

·  � ' ( &�( <*�&#*�* � ' ( ' 4 �� �$*+*�' 04 *( &�*33' !&"�' 3�&#*�� ' <( &� �&' �! *$<� *�<( *4 0�' � 4 *( &��
0! ' +�$*� � *  !9! ' <( $� *4 0�' � 4 *( &� ' 00' !&<( �&�*"�  ( $� *( # ( � * � &#*� & D� ,  "* � , � �
*( � ' <!  / �( / �� ' 4 0 &�, �* ��( $<"&! � �� ( $�� ' 4 4 *! � � ��' 0*!  &�' ( "�&' ��' �  &*�' ! �*D0 ( $��( �
� � *  ( �� ' <( &� ��

�
�( �  $$�&�' ( �� / ! ' %&#�  ! * "� %*! *� �$*( &�3�*$� �( � &#*� � ' <( &� � 0� ( � &' � 0! ' +�$*�  ( � ' , C*� &�+*�
4 * "<! *�' 3�$*+*�' 04 *( &�' 00' !&<( �&�*"� ( $�� ' ( "&!  �( &"�%�&#�( �&#*�� ' <( &� ���� #*�� * ! ; * �* � �
� ' %( �� *( &*! ��"��$*( &�3�*$� "� �J4  D�4 <4 �/ ! ' %&#� ! *  �K�� ! ' %&#� ! * "�%*! *�$*&*!4 �( *$�
,  "*$� ' ( � *( +�! ' ( 4 *( & �� 3* &<! *"��  , ���&� � &' �  � � ' 4 4 ' $ &*� �( � ! *  "*$� � ( $� <"*�  � &�+�&� ��
/ ! ' %&#� &! *( $"��  ! *  � $*+*�' 04 *( &� 0 &&*! ( "�� �' �  �� G' ( �( / � 0' ��� �*"�� % &*! � "<00�� ��
% "&*% &*! � &! *  &4 *( &� 3 � ���&�*"��  ( $� &!  ( "0' !& &�' ( � 3 � ���&�*"� > � � *""�, ���&� � &' � 4  C' ! �
#�/ #% � "�  ( $� &!  +*�� $�"& ( � * � &' � 4  C' ! � � ' 4 4 *! � � ��  ( $� "#' 00�( / � 3 � ���&�*"A�� � #*�
$*+*�' 04 *( &�� ! �&*! � � ""' � � &*$�%�&#�4  D�4 <4 �/ ! ' %&#� ! *  "��( � �<$*7�
�
·  � ( 3����' 3�+ �  ( &�� ( $"�%�&#�( �*D�"&�( / �$*+*�' 0*$� ! *  "I�
·  � *$*+*�' 04 *( &� ' 3� *D�"&�( / � $*+*�' 0*$�  ! *  "� � ' ( "�"&*( &� %�&#� � ( $� <"*�  ( $� $*( "�&� �

/ <�$*��( *"I� ( $�
·  � * !+�� *$� , � �  ( � *D�"&�( / � % "&*% &*! � &! *  &4 *( &� "� "&*4 � %�&#� "<33�� �*( &� �  0 � �&� � &' �

0! ' +�$*�&! * &4 *( &�3' ! ��( � ! * "*$�% "&*% &*! �3�' %"��



� # � +� ������������������������������������������������������������������������������������������������������������������������������������� � � � � �� � �� 
 � � 	 � �� ��
� � �  �! � � � �" 	 � �� � � �� �� 
 � �� � �
 � �� �� � � � � 	 �

# � � � �� 	 � � 
 � � ��	 �� � 
 � � �( �� � �  

CMX � $%$� &� � 1=�

 

� � � � � � ! �� ! 6 ! � � ( $ ! � � �� � � �# ! � ! 6 ! � � ( $ ! � � �( � � � ��
�
� #*� � & &*� � *+*�' 04 *( &�  ( $� � *$*+*�' 04 *( &� � � ( � 0� � *"� &#*� ( ' ( 90�( * � ( $"� 0' !&�' ( � ' 3�
� * ! ; * �* � � �( � &#*� � <, <! ,  ( � >� � - A�  ( $� 
 ( +�! ' ( 4 *( & ��� � � *( "�&�+*� >� � 6A� � � ( ( �( / � � ! *  "�
>"**�� �/ <! * �� 98A��� #*�� & &*�� � ( �� ' ( "�$*! "�&#* �� �( * � ( $"� �J� � ( ( �( / � � * / �' ( �
 "& , ��"#*$�
, � � � & &<&*K�  ( $�  "� "<� #� �"� / *( *!  ��� � ' <&"�$*�&#*�C<! �"$�� &�' ( �&' �&#*� � & &*� � � ( �  �&#' </ #�
&#*! *� �"�"' 4 * �$*/ ! ** � ' 3� � ' ' 0*!  &�+*�0� ( ( �( / �� � #*� �  ! ! �* ! � �"� ( $��%#�� #�� ' ( & �( "� �"� ( $�
� *  � #�� & &*��  ! ; � ( $�&#*�� ' <&#�� * "�$*��  ! ; �( * �/ #, ' !#' ' $��"�$*"�/ (  &*$�� � 6� ��
�
� #*� � * ! ; * �* � � �  ( $� � "* � � � ( �� %�&#� �&"� 3' � <"� ' ( � � ' ( � *( &!  &�( / � 3<&<!*� $*+*�' 04 *( &� �( �
� *( &*! "� ( $�( ' $*"�%#��* �0! *"*!+�( / �+ �  ( &� ( $�*( +�! ' ( 4 *( & ��� �"*( "�&�+*�� ( $"� "� ' 0*( �
"0 � * �� �"� � ' ( "�"&*( &�%�&#�&#*� � & &*� � � ( E"� �( &*( &�' ( "�3' ! � , ' &#� � � ( ( �( / � � ! *  "� - �  ( $�6�  "�
' <&��( *$�#*! *7��
��

� � � �� � ( � � ( � � �� �� � � �� � �� � � � �H�0! ' +�$*�3' ! �4 <� #�' 3�&#*�"& &*E"�3<&<!*�$*+*�' 04 *( &I�
0! ' +�$*� / ! ' %&#� �( � � *( &*! "�  ( $� ' &#*! � � ' 4 0 � &� 3' !4 "I� 0! ' &*� &� &#*� � # !  � &*! � ' 3�
*D�"&�( / �"& , �* �� ' 4 4 <( �&�*"I�0! ' &*� &�(  &<!  ��! *"' <! � *"I�! *$*"�/ ( � ! *  "� ' 3�"0!  %�I�
! *+*! "* �&#*�&! *( $�&' % !$�3<!&#*! �"0!  %�I� ( $�! *+�& ��G*�� �&�*"� ( $�&' %( "��
�
� � � � � � +�� 
 � � � � � � ��� � � � � 	 �� �+� � � �� � � �� � � � � � � � H� 0! ' &*� &� *( +�! ' ( 4 *( & �� ! *"' <! � *"�
&#! ' </ #�&#*�0! ' &*� &�' ( �' 3�� ! / * �� ' ( &�/ <' <"� ! *  "�' 3�� ( $I� � � ' 4 4 ' $ &*�/ ! ' %&#��( �
� *( &*! "I� 0! ' &*� &� &#*� � # !  � &*! � ' 3� *D�"&�( / � "& , �* � � ' 4 4 <( �&�*"I� � ' ( 3�( *�
0! ' / !  4 4 *$� "*%*! "�  ( $� 0<, ��� � % &*! � "*!+�� *"� &' � � *( &*! "I�  ( $� ! *+�& ��G*� � �&�*"�
 ( $�&' %( "��

�
�( �0 !&�� <� ! ��� * ! ; * �* � E"�0� ( ( *$�� *( &*! "� ( $�( ' $*"�� ' <0�*$�%�&#�&#*�� � � �0! ' / !  4 �%����
4 ' +*� � * ! ; * �* � � "*+*!  �� "&*0"� 3' !% !$� &' % !$� &#*� ! * ��G &�' ( � ' 3� ' ( * � ' 3� &#*� � & &*� � � ( E"�
4  C' ! � ' , C*� &�+*"� H� 0! ' +�$�( / �  �&*! (  &�+*"� &' � "0!  %�� , � � 0� ( ( �( / � 3' ! �  ( $� � ! *  &�( / � ( *%�
J� ' 4 4 <( �&�*"� ' 3� 0� � * �K� �( �  $$�&�' ( �� &#*� 0� ( � %' <�$�  � #�*+*� &#*� 3' ��' %�( / � � & &*� � � ( �
/ '  �"7�
�
·  � ! ' 4 ' &�( / � , *( *3�� � ��* � ' ( ' 4 �� �/ ! ' %&#�H�� #*�� *( &*! "�  ( $�( ' $*"�%����0! ' +�$*� �3' �  ��

0' �( &� 3' ! � 3<&<!*� * � ' ( ' 4 �� �  � &�+�&� � �( � &#*� � ' %( "#�0�� � �&� �"� *D0*� &*$� &# &�  � #�/ #*! �
) < ��&� � ( $�/ ! *  &*! �$�+*! "�&� �' 3�/ ' ' $"� ( $�"*!+�� *"�%����, * � + �� , �* �&' �! *"�$*( &"�&# ( �
�"�� <! ! *( &�� �3' <( $��( �&#*�"&! �0�$*+*�' 04 *( &"�&# &�� # !  � &*! �G*�&#*�� ' <&*�@�� ' ! ! �$' ! �����

·  � *+�& ��G�( / � � �&�*"�  ( $�&' %( "�H� � <� #� ' 3�&#*� � * ! ; * �* � � � ' %( � � *( &*! � �"�<( $*!<&���G*$�
 ( $� � ' ( & 4 �(  &*$�  ( $� $*&!  � &"� 3! ' 4 � &#*� ) < ��&� � ' 3� ��3*� �( � &#*� � ' 4 4 <( �&� �� � � #' "* �
� ' ( $�&�' ( "�%���� , * � ! *0� � *$�%�&#�  � � ' %( � � *( &*! �&# &�%����  &&!  � &�) < ��&� � �( +*"&4 *( &�
�( &' �&#*�� ' %( "#�0�����

·  �4 0! ' +�( / � *( +�! ' ( 4 *( & �� ) < ��&� � H� � #*� *D&*( "�+*� � ' ( & 4 �(  &�' ( � ' 3� &#*� "' ���  ( $�
/ ! ' <( $� % &*! �  &� &#*� � ' %( � � *( &*! � "�&*� %���� , * � ! *4 *$� &*$�  "�  � ! *"<�&� ' 3� &#*�
! *$*+*�' 04 *( &� 0! ' C*� &�� 
 ( $ ( / *! *$� # , �& &"�� %*&� ( $"�  ( $� ' &#*! � *( +�! ' ( 4 *( & ��� �
"*( "�&�+*�3*  &<! *"� ' ( �&#*�"�&*�%����, * �0! *"*!+*$��� � 0*( �"0 � * �0! *"*!+ &�' ( ��"� �0! �4 *�
/ '  ��' 3�&#*�� * ! ; *�* � �+�"�' ( � ( $�4  "&*! �0� ( ��



� # � +� ������������������������������������������������������������������������������������������������������������������������������������� � � � � �� � �� 
 � � 	 � �� ��
� � �  �! � � � �" 	 � �� � � �� �� 
 � �� � �
 � �� �� � � � � 	 �

# � � � �� 	 � � 
 � � ��	 �� � 
 � � �( �� � �  

CMX � $%$� &� � 15�

 

·  
 ( "<! �( / �� ' "&9*33*� &�+*�$*��+*! � �' 3��( 3!  "&!<� &<!*�H�� #* �� & &*�� � ( �' 33*! "�� *( &*! "� "�&#*�
4 ' $*�� 3' ! � � ' "&9*33*� &�+*� $*��+*! � � ' 3� �( 3!  "&!<� &<!*�� � � � #*� � ( $� <"*�  ( $� � �! � <� &�' ( �
0� ( "�3' � <"�/ ! ' %&#��( �� * ( &*! "� ( $�( ' $*"� ( $�/ *( *!  ��� �$�! * � &� �"&!  &*/ �� �*D0 ( "�' ( �' 3�
�( 3!  "&!<� &<!*�&#! ' </ #' <&�&#*�� ' %( "#�0���

·  � ! *"*!+�( / �  ( $� *( # ( � �( / � &#*� ) < ��&� � ' 3� � ' 4 4 <( �&� � ��3*� H� � *( &*! "� 0! ' +�$*�  � 3' �  ��
0' �( &�3' ! �&#*�� ' 4 4 <( �&� � "� �%#' �* � ( $� �+�, !  ( &��#<4  ( 9"�  �*$���+�( / �*( +�! ' ( 4 *( &�
3' ! �&#' "* �%#' ���+*� ( $�%' ! ; ��( �&#*�� *( &*! ���

·  � ! *"*!+* � ( $�* ( # ( � * � ! *  "�%�&#�#�"&' ! �� ��� <�&<!  ���"� *( �� �' 0*( �"0 � * � ( $�! * � ! *  &�' (  ��
+ �<*� H� � 0*( � "0 � * � %���� , * �  ( � �( &*/ !  �� 0 !&� ' 3� &#*� � ' %( "#�0E"� 3<&<!*�� � �  ! �' <"�
, �; *% � "�  ( $� &!  ��"� %���� &!  +*! "* � &#*� � ' %( "#�0� �( � �<$�( / � &#*� #�"&' ! �� � �  ! ( * /  &�
� !  ( � #�� !  �����

�
� ( � - . . 5�� &#*� � & &*� ! * �*  "*$� &#*� � ! * ��4 �(  ! � � � & &*� � � ( ��  ( $� &#*� � ! * ��4 �(  ! � � � & &*� � � ( �
� ' ��� � � �  0� >� � � � A� 3' ! � &#*� &#�!$� ! ' <( $� ' 3� � ! ' ""9 � � *0& ( � * �� � * ! ; * �* � � � ' %( "#�0�
0 !&�� �0 &*$� �( � � ! ' ""9 � � *0& ( � * �  "� 3 � ���& &*$� , � � &#*� � � *  ( � � ' <( &� � � *0 !&4 *( &� ' 3�
� � ( ( �( / �� � #*� ! *"<�&"� ' 3� � ! ' ""9 � � *0& ( � * �  ! * � $' � <4 *( &*$� �( �&#*� � ' <( &� E"� � �(  �� � ! ' ""9
� � � *0& ( � * � � *0' !&� $ &*$� 
 ( < ! � � - . . 6�� � &� &#*� &�4 *� ' 3� &#�"� 0� ( �� &#*� � & &*� � � ( ( �( / �
� ' 4 4 �""�' ( � # $� ( ' &� � *&�  $' 0&*$�  � 3�(  ��G*$� � & &*� � � ( �� � � * ( *!  ��� �� &#*! *� %*! *� ( ' �
"<, "& ( &�+*� � # ( / *"� , * �( / � ! * � ' 4 4 *( $*$� &' � &#*� � & &*� � � ( � &# &� %' <�$� � # ( / * � &#* �
� * ! ; * �* � ��  ( $�� "* �� � ( E"�� ' ( "�"&*( � � �%�&#�&#*�� & &*�� � ( ����

�
�



� # � +� ������������������������������������������������������������������������������������������������������������������������������������� � � � � �� � �� 
 � � 	 � �� ��
� � �  �! � � � �" 	 � �� � � �� �� 
 � �� � �
 � �� �� � � � � 	 �

# � � � �� 	 � � 
 � � ��	 �� � 
 � � �( �� � �  

CMX � $%$� &� � 16�

 

"�  ! # � �+"/ � # ! �6 8. � � # ( �



� # � +� ������������������������������������������������������������������������������������������������������������������������������������� � � � � �� � �� 
 � � 	 � �� ��
� � �  �! � � � �" 	 � �� � � �� �� 
 � �� � �
 � �� �� � � � � 	 �

# � � � �� 	 � � 
 � � ��	 �� � 
 � � �( �� � �  

CMX � $%$� &� � 12�

 

( "� ! � � � �  �� � $ $ "  "� � �
�
� 00! ' D�4  &*�� �8@�6. . � � ! *"��( �� * ! ; * �* � � ! * �%�&#�( �&#* �� �( * � ( $"��  &�' (  ��� *"*!+*�H�* "&�
 ( $� %*"&� ' 3� &#*� �  !$*( � � & &*� �  ! ; % � �� "' <&#� ' 3� � ' <&*� =1�  ( $� *D&*( $�( / � ' <&� &' � &#* �
�  ! ! �* ! � �"� ( $�>�"� ( $�� *  � #� � & &*��  ! ; A�� � 00! ' D�4  &*�� �8. �=8. � � ! *"� �( � � * ! ; * �* � �99�%*"&�
' 3� &#*� �  !$*( � � & &* � �  ! ; % � �  ( $� "' <&#� ' 3� &#*� � *%� 
*! "* � � � *( &!  �� � ' %*! �  ( $� � �/ #&�
� ' 4 0 ( � � ! �/ #&9' 39% � � H� 3 ��� <( $*! � &#*� C<! �"$�� &�' ( � ' 3� &#*� � �( * � ( $"� � ' 4 4 �""�' ( � >� **�
� �/ <! * � - � �( �&#*� �( &! ' $<� &�' ( A�� � #*� � ' 4 4 �""�' ( � ! * / <� &*$�0' !&�' ( � ' 3�&#*� � ' %( "#�0�>&#*�
J� �( * � ( $"�� ! *  KA�� <! ! *( &�� �3 ��"�%�&#�( �&#*�� ! *"*!+ &�' ( �� ! *  ��� ' ! *"&�� ! *  ��� / ! �� <�&<!  ��
� ! ' $<� &�' ( � � ! *  �� � <!  �� � *+*�' 04 *( &� � ! *  ��  ( $� � * / �' (  �� � ! ' %&#� � ! *  �� � � ' "&� ' 3� &#*�
�  &�' (  �� � * "*!+* � &# &� �"� ( ' &� <( $*! � &#* � C<! �"$�� &�' ( � ' 3� &#*� � �( * � ( $"� � ' 4 4 �""�' ( �
>/ *( *!  ��� �*  "&�' 3�&#*��  ! ; % � A�3 ��"�%�&#�( �&#*�� � � � � �! * / <� &' ! � �C<! �"$�� &�' ( �%#*! *�&#*�
� 
 � 
 � ��"�� # ! / *$�%�&#��4 0�*4 *( &�( / �&#*�� �( * � ( $"�� � � ���
�
� � � ' !$�( / �&' �&#*�� ' 4 0! *#*( "�+*��  (  / *4 *( &�� � ( �>� � � A��4 <( �� �0 ��&�*"�&# &�# +*�� ( $�
%�&#�( � &#*� � �( * � ( $"� � ! *  � 4 <"&� , ! �( / � &#*�! � 4  "&*! � 0� ( �  ( $� � ( $� <"*� ' !$�(  ( � *"� �( &' �
� ' ( 3' !4  ( � * �%�&#�&#*�4 �( �4 <4 � "& ( $ !$"� "*&�3' !&#� �( �&#*� � � � ��� * ! ; * �* � �% "� � * !&�3�*$�
, � �&#*� � �( * � ( $"� � ' 4 4 �""�' ( � ,  "*$� ' ( �&#*� � ' %( "#�0E"�  $' 0&�' ( � ' 3�&#*� � �( * � ( $"� � ! *  �
�  "&*! �� � ( � ( $�� �( * � ( $"�� ! *  ��  ( $�� *+*�' 04 *( &�� !$�(  ( � * ��( �- . . 8���
�



� # � +� ������������������������������������������������������������������������������������������������������������������������������������� � � � � �� � �� 
 � � 	 � �� �
� � �  �! � � � �" 	 � �# �� �� 
 � �� � �
 � �� �� � � � � 	 �

$ � � � �

CMX � $%$� &� � 11�

 

6 "-�$ � (  �
 
 
8��
 D�"&�( / ��  ( $�� "* �
8� ��
 D�"&�( / ��  ( $�� "* �
  "&�' 3��  ! ; % � �
8� ��
 D�"&�( / ��  ( $�� "* �� *"&�' 3��  ! ; % � �
- ���  �  ( &��  ( $������
=��
 D�"&�( / �	 ' ( �( / �
5��
 D�"&�( / ��  ( $�� "* � ( $�	 ' ( �( / ����
6��� ' 4 4 <( �&� ��  � ���&�*"��
2���  ! ; "� ( $�� 0*( �� 0 � * ��
1��� �' ' $�	 ' ( *"�
?��� *&� ( $"�
@��� #! * &*( *$�' ! �
 ( $ ( / *! *$�� 0*� �*"��  , �& &�
8. ��� * ���� *  $�� ! ' &*� &�' ( �� ! *  "�
88��� ( ' %( �� ' ( & 4 �(  &*$�� �&*"�
8- ��� �! � <� &�' ( �� � "&*4 �
8=��� <( �� �0 ��� �/ #&"9' 39�  � �
85���  &*! �� * !+�� * �� ! *  "�
86��� *%*! �� *!+�� * �� ! *  "�
82��� ( � ' ( "&!  �( *$��  �  ( &��  ( $�
81���  ( $�� "* �� � ( �
8?���� '  $% � �� � ( �
8?� ��� '  $% � �� � ( �
  "&�' 3��  ! ; % � �
8@��� �&*! (  &�+*�� !  ( "0' !& &�' ( �� ' $*"�

�
�


