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New Jersey's Department of Environ-
mental Protection, Division of Coastal
Resources (DEP-DCR}, in responding to the
requirements of the Federal! Coastal Zone
Management Act (CZMA) (P.L. 92-583), is
engaged in assessing the development
patential of the coastal zone for a
number of uses. This study is in support
of that responsibility.

The Division of Coastal Resources
has developed a Coastal Location Accepta-
bility Method {(CLAM). The Development
Potential Study is part of CLAM and
specifically examines development poten-
tial from the vantage point of a devel-
oper if he operated in an unregulated
environment.

This study praovides descriptions of
potential land and water uses by detail-
ing factors in the built and natural
environment that influence development.
It also presents a method for evaluating
the costs occurring for a use in any one
location. At this time, the Division of
Coastal Resources plans to use the infor-
mation presented in this report for
various planning endeavors.

As shown on the accompanying map,
the study area comprises the Coastal
Plain, the Hackensack Meadowlands, and
all other land within 2,000 feet of tidal
water. A case study, using the costs and
the method for identifying sites with
high development potential, was performed
in lower Cape May County.

Many assumptions and special consid-
erations were required in developing the
sets of cost estimates for the land and
water uses. Ffor full understanding and
proper use of this report, one should
carefully read all introductory materials,
notes and assumptions.

“” woNTEADON
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2 /Coastal Development Potential Study

Section 303(a) of the Federal Coastal
Zone Management Act (CZMA) (P.L. 92-583)
sets forth a goal of Coastal Zone Management
Programs, which is ''to preserve, protect,
develop and, where possible, to restore or
enhance, the resources to the Nation's
coastal zone for this and succeeding gener-
ations."

Two of these objectives - preservation
and development - often are in conflict. In
order to strike a balance, detailed informa-
tion is needed as to which coastal locations
have high priority or potential for devel-
opment and which coastal locations are
sensitive to impacts.

The purpose of this study is to provide
the New Jersey Department of Environmental
Protection, Division of Coastal Resources
(DEP-DCR) with detailed. information for use
in determining the development potential of
coastal locations for particular land and
water uses. ''Development potential® is
defined here as the capability of an area to
be developed for a specific use and refers
to cost considerations, as opposed to envi-
ronmental and socio-economic factors.

The Development Potential Study is one
part of New Jersey's Coastal Location Accep-
tability Method (CLAM). The other two
portions, an Environmental Sensitivity Analy-
sis and a Socio-Economic Analysis, will be
used with this study to identify areas in
which there are conflicts between environ-
mental and socio-economic factors and
development potential and to determine Use-
Location Acceptability Ranks. Once conflicts
have been identified and rankings made, the
feasibility of new development will be more
clearly understood. The flow chart for the
CLAM analysis procedure is shown in Figure 1.

The Development Potentbal Study describes
182 land and water uses, lists those factors
of the physical environment {both natural and
man-made) which influence those uses, and
presents a method - Development Potential
Analysis - whereby various locations in a
given area are studied for a specific use and
ranked for development potential according
to total development costs.

The land and water uses studied were
identified by DEP-DCR in cooperation with
Rogers & Golden. They are grouped into seven
major categories: housing, commerce, indus-
try, utilities, infrastructure, harvest, and
recreation. A list of 65 development poten-
tial factors was compiled from the uses
studied.

Development potential factors are those
elements or characteristics of the built or
natural environment which are required for
successful development of a use, or which
are desirable and enhance the attractiveness
of a location for development. The loca-
tional requirements of the uses dictate the
number and type of the development potential
factors. These factors were taken from a
literature survey of each use and further
confirmed, except for the standard industrial
classifications, by questionnaire and tele-
phone interviews. Table 1 is a matrix which
shows the relationship between uses and
development potential factors.

Some factors are use-specific, such as
mineral resources for the extraction indus-
try, while other factors, such as access to
roads, apply to almost all uses. More
important, some factors are essential for the
location of a facility, such as volume of
processing water to an industry, while others
represent costs or levels of desirability,
such as vegetation or views of water. In
many cases, the particular combination of
factors will be the real determinant for
development potential for a particular use.

The critical elements of this method are
the data base - the factor maps and factor
cost sheets - and the techniques for analyzing
the factors relevant to a specific use.
Chapter 4, Case Studies, indicates that the

method and the data are currently workable
for regional planning purposes. The infor-
mation presented in this report may be
supplemented or refined through updating and
through the use of specific information
gained from subsequent use of the method.

it should be emphasized that the Devel-
opment Potential Analysis procedure presented
here is a logical process, siting costs
being the major determinant. Some facility
or development planners, usually the larger
and more experienced ones, use a rational
approach to a project, balancing a carefully
weighted set of factors. Among the tools of
such developers are market analysis and
research into land costs, taxes, and govern-
ment regulation, This study assumes that
such research would be done by the deyeloper
before Develgpment Potential Analysis.

Other development planners use a more in-
tuitive approach. Still others may use very
few locational factors, perhaps simply
finding acreage in the area where the chair-
man of the board wants to live. Obviously,
the location of new development cannot
always be predicted. The aim of this study
is to present a rational method for deter-
mining development potentials for specified
uses.

It is necessary to appreciate the Togic
and limits of the Development Potentlial
study in order to understand the method
presénted here. The following sections
detail the assumptions and considerations
that have gone into the study.
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6 /Coastal Development Potential Study

are reasonable as they pertain to the spe-
cific characteristics of the prototypes, The
quality of construction, espacially in hous~
ing types, and the scale of a particular
development, could result in substantially
different costs, Even in areas as small as
the coastal plain of New Jersey there are
significant regional cost differences. For
these reasons the cost information should be
cansidered as a general guide., Methods for
adjusting the cost figures for inflation are
presented in the Appendix.

The factor cost may be either plus (+)
or minus (=), Those marked with a (+) are
called bonus values because they increase the
value of the tand use. Those marked with a
(=) are deficiency costs because they repre-
sent additional expenses that must be met by
the developer. o7

A baseline site type is defined as a
site type with no bonus values and no
deficiency costs, Baseline cost, then, is
the cost of constructing the baseline de-
velopment size of a given prototype on a
baseline site type. The baseline cast
plus any bonus values and/or deficiency
costs become total dewelopment costs.

The baseline unit cost given for each
tand use represents the cost of building
materials and construction - what builders.
refer to as "bricks and mortar" - and certain
development potential factor specifications.
These factor specifications are known as
baseline specifications and are shown in
the cost tables in Chapter 2. One data cate~
gory of each factor was designated as the
baseline specification,

Each data category of each factor was
assigned a cost (except, of course, the data
category designated as the baseline specifi-
cation, which is zero~cost because its costs
were included in the baseline cost).

Information for the cost figures was
obtaired from builders, lawyers, real estate
agents and a thorough literature search.

Factor Information

Chapter 3 is composed of Factor Informa-
tion and Factor Discussion Sheets, There is
a Factor information Sheet for every factor
employed in the Development Potential Study.
These Factor Information Sheets present the
best source of mapped information. In cases
where the factor is not mapped, cannat be
mapped, or a map was prepared by Rogers and
Golden specifically for this study, a Factor
Discussion Sheet is also presented. The
Factor Information and Discussion Sheets make
possible quick and accurate assessments of
the data base.

Development Potential Analysis

The Development Potential Analysis is
a method whereby various locations in a
given area are studied for a specified use
and ranked according to development costs,
The method has six sequential steps, as
shown in Figure 2.

This method allows the user to Jook at
a potential land or water use across a
study area or to look at a number of land
and water usés in an area. The method
can also be used to review the development
potential of a site.

A computer model has been developed
in both batch and interactive modes to
perform all the steps except mapping fac-
tors.

Case Studies

Three uses - Marinas, Fish Processing
Plants and Detached Housing - were chosen
to illustrate how the Development Poten-
tial Analysis Method works, The case studies
comprise Chapter h.

These uses are examined at two scales.
They are first presented for the entire
study area and for a part of a county -
the lower portion of Cape May County.

The three uses were mapped at 1:250,000
for the entire study area and at 1:24,000
for lower Cape May County. Due to the
difficulties of accurate mapping at 1:250,000
(2 half-mile becomes approximately
one-quarter inch) and the reductions that
were necessary to include these maps in
this report, only necessary (black dot)
factors were mapped at the 1:250,000 scale.
At both scales, the costs associated with
each relevant factor were summed and high,
medium and low development potentials were
assigned to each site-type.

Because its assumptions, criteria and
procedures, are explicit the Development
Potential Analysis Method can be an impor=
tant planning tool for state planners and
facility developers. As criteria and data
are improved or modified in the future, the
method should become increasingly useful
as a planning tool.
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This chapter presents 182 land and

water uses (hereafter referred to as "land
uses'') compiled for this study by New Jersey’s
DEP-DCR and Rogers & Golden. A prototype was
established for each use to facilitate con-
centration on the most important features of
that use type. Site plans and photographs
accompany each land use description. (Note
that these are for illustration and do not
form the basis for the cost figures given.}

Once the list of land uses was estab-
lished (see Table 2), questionnaires were
sent to builders, developers, real estate
agents and facility operators to determine
the Baseline Unit Cost of construction for
each use and its Development Potential Factors
(elements or characteristics of the environ-
ment necessary or highly desirable for the
given land use). The questionnaires were
followed by telephone interviews. (Table 3.)

Certain definitions had to be established
and assumptions made in order to develop the
list of the Development Potential Factors and
the costs associated with each use.

The majority of Development Potential
Factors can be grouped into four major cate-
gories: access factors, proximity factors,
site factors and amenity factors. These are
discussed more fully on the Factor iInformation
Sheets in Chapter 3. Data on each relevant
factor is provided on the Factor Cost Sheets,
which accompany the use descriptions in this

chapter. Additional cost information is given

in Table 4, Element Cost Sheets.
Factor Considerations

ACCESS FACTORS -- Access factors pertain to
a site's location with respect to infra-
structure required by any given use. Most
uses, for example, require road access.
Therefore, the cost of building an access

road is a deficiency cost to those uses locat-
ing at sites requiring an access road. Access
factors have in common the fact that they
represent a direct outlay by the developer.
insofar as they represent fairly hard engin-
eering costs, they can be estimated with a
relatively high level. of confidence.

in manual analysis, data categories in access
factors are assigned to ranges of distance
(i.e., Data Category 1: 0-1/2 mile). Costs
are calculated in sach category by multiply-
ing the element cost by the average distance
of the data category (in this example, 1/4
wile).

Access to Roads -- The type, and therefore
the cost, for access roads varies with the
use. Rural housing, for example, requires

no more than an unpaved road that is perhaps
more accurately thought of as a driveway.
Cther uses, which generate higher levels of
traffic, require access roads built to higher
standards. . Element costs for three differ-
ent levels of access road may be found on

"the Element Cost Sheet.

Access to Rallroad -- This cost is for a
single-track rai) spur. Estimates for this
factor vary widely. They may be found on
the Element Cost Sheet.

Access to Electric Power Transmission Grid
and Distribution Line -- There are a num-
ber of variables associated with this fac-
tor, the principal ones being voltage of
the line, amperage, single-phase or multi-
phase, and whether the line is overhead or
underground. Also, utilities have a rather
complex pricing policy by which they may
reduce the charges for their cost of ex-
tending a line based upon their anticipated
revenue from the extension. Approximate
linear costs for distribution lines, both
overhead and underground, and for overhead
transmission lines, may be found on the
Element Cost Sheet.

Access to Channel -- The assumptions for
channel dredging costs, in general, are
that the channel's sides will be angled at
45°, and that an average of one-half the
depth of the channel will have to be
dredged. -Assumptions as to channel width

and cost per cubic yard of material dredgec
may be found on the Factor Cost Sheets of
the uses in question.

Access to Public Water Supply -- Costs given
for access to water supply vary with the
type of facility. Element costs for three
types of pipes are given on the Element

Cost Sheet.

Access to Public Sewerage -- Costs given
for access to water supply vary with the
type of facility. The cost of installing
pipe of various sizes is given on the Ele-
ment Cost Sheet.

Access to Gas Pipeline -~ This factor is
important to many industries. Costs are
based on the pipe sizes given on the Element
Cost Sheet.

PROXIMITY FACTORS -- Unlike access factors,
which represent a direct dollar cost to the
developer of the use in question, proximity
factors represent the amount of money that
a representative developer of a given use
would be williing to pay for proximity to a
particular factor. In this sense, the fig-
ures given represent an attempt to approxi-
mate the vagaries of the marketplace. The
figures are based on information gathered
from a iarge number of interviews and ques-
tiornaire responses with various New Jersey
builders and developers. Because of their
intrinsically soft nature, however, these
.figures generally cannot be regarded with as
high a level of confidence as can the
figures for access factors. There also
tends to be a greater degree of variation
across the study area for them, as they are
more dependent on local market conditions.

As with access factors, data categories are
assigned to ranges of distance and costs
are estimated on the basis of the average
distance in each category. All proximity
factors have been calculated with simple
radii. 1t would be desirable to calculate
these factofs using travel time; however,
these data were not available.

The cost figures pertaining to service and
market centers are the result of a twa-step
process. The first step categorizes urban




TABLE 2. LAND USE INDEX

HOUS T NG

1. Rural housing

2, Singlc famlly detached

3. Single i1amily attached

4. Garden apartments and midrise housing
5. Highrise housing

6. Mobile homes

7. Retirement communities

COMMERCE AND SERVICE

8. Regional shopping centers

9. Neighborhood shopping centers
10, Hotels and motels

11. Warehousing

INDUSTRIAL

Standard Industrial Classifications

FOOD AND KINDRED PRODUCTS (20)

12, Meat and packing plants (2011)

13. Sausages and other prepared meats (2013)
4. Poultry dressing plants (2015)

15. Creamery butter (2021)

16. Cheese, natural and processed (2022}

17. Condensed and evaporated milk (2023)

18. lce cream and frozen desserts {202h)

19. Fluid milk (2026)

20. Canned and cured seafood {2031)

21. Canned specialties (2032)

22, Canned fruits and vegetables (2033)

23. Dehydrated food products (2034)

24 Pickles, sauces and salad dressings (2035)
25. Fresh and frozen packaged fish (2036)

26. Frozen fruits and vegetables (2037)

27. Flour and other grain mill products (2041)
28. Prepared feed for animals and fowl (2042)
29. Distilled Viquor, except brandy (2085)
30. Bottted and canned soft drinks (2886)
31. Food preparation necessities (2093}
TEXTILE AND MILL PRODUCTS (22)

32. Weaving mills, cotton (2211)

33. Weaving mills, synthetics (2221}

34. Weaving and finishing mills, wool! (2231)
35. Knit fabric mills (2256)

36. Knitting mills, nec (2259

37. Finishing plants, cotton {2261)

38, Finishing plant, synthetic (2262)

39. Tufted carpets and rugs (2272}

L40. Felt goods, nec {2291)

k1. Processed textile waste (2294)

42. Coated fabrics, not rubberized (2295)
43. Tire cord and fabric (2296)

44, Cordage and twine (2298)

APPAREL AND DTHER TEXTILE PRODUCTS(23)

45, Men's and boys® clothing, nec (2329)
46. Women's and misses dresses (2335)

47. Corsets and allied garmets (2342)
LUMBER AND WDOD PRODUCTS {24)

48. Logging camps and contractors (241%)
49, Sawmills and planing mills, general (2h21)
50. Millwork (2431)

51. Veneer and plywood (2432)

52. Wood preserving (2491)

FURNITURE AND FIXTURES (25}

53. Wood of fice furniture (2521)

54, Metal! office furniture (2522)

55. Public building furniture (2531}

56. Metal partitions and fixtures (2542}
PAPER AND ALLIED PRODUCTS (26)

57. Pulp mills (2611)

58. Paper mills except building paper (2621)
59, Paperboard mills {(2631)

60. Paper coating and glazing (2641)

61. Bags, except textile bags (2643}
62 Die cut paper and board {2645)

63 Presses and molded pulp goods (2646)
64 Sanitary paper products (2647)

65 Converted paper products (26&9)

86 Folding paper board boxes (2651)
67. Set-up paper board boxes (2652}

68 Building paper and board mills (2661)
PRINTING AND PUBLISHING (27)

69. Book printing (2732)

70. Commercial printing lithograph (2752)
71. Manifold business forms (2761)

72. Typesetting {2791)

CHEMICALS AND ALLIED PRODUCTS (28)

73. Alkalies and chlorine (2812)

74. industrial gases (2813)

75. Cyclic intermediates and crudes (2815)
76. Inorganic pigments (2816)

77. ndustrial organic chemicals (2818)
’8 Industria! Inorganic chemicals (2819)
/9 Plastic material and resins (2821}
80. Synthetic rubber (2822)

81, Cellulosic man-made fibers (2823)
82. Pharmaceutical preparations (2834)
83 Soap and other detergents (2841)

84 roilet preparations (2844

85 Paint~ and allied products (285])
86 Fertilizers (2871)

87 Agricultura: chemicals (2879)

88, Adhesive- and gelatins (2891)

89. Explosives (2832)

90. Printing ink (2893)

9t. Carbon black (2895)

92. Chemical preparations (2899)
PETROLEUM AND COAL PRODUCTS (29)

93. Paving mixtures and blocks (2951)
94, Asphalt felt and coatings (2352)
95. Lubricating olls and greases (2992)
96, Petroleum and coal products (2939)
RUBBER AND PLASTIC PRODUCTS (30}

97. Miscellaneous plastics products {3011)
LEATHER ARD LEATHER PRODUCTS (31)

98. Leather and leather tanning (3111)
STONE, CLAY AND GLASS PRODUCTS (32)

99. Flat glass (3211)

100. Glass containers (3221) .

101. Pressed and blown glass (3229)

102, Concrete black and brick (3271)
103. Concrete preducts (3272)

104, Lime (3274)

105. Gypsum products (3275}

106. Asbestos products (3292)

PRIMARY METAL INDUSTRIES (33)

107. Gray iron foundries (3321)

108. Nalleable iron foundries (3322)
109, Steel foundries {3323)

110. Primary copper (3331}

111, Primary tead {3332)

112. Primary zinc (3333)

113, Primary atumioum {3334)

114, Nonferrous wire drawing & insulating (3357
115, Primary meta) products, nec (3399)
FABRICATED METAL PRODUCTS {34)

116, Cutlery (3421)

117. Miscellaneous metal work (3449)
118, Screw machine products (3451)

119.7 Metsl stamping (3461)

120. Valves and pipe fittings (3494)
121. Metal foil and leaf (3497)
MACHINERY, EXCEPT ELECTRICAL (35)

122. Farm machinery (3522)
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123, Construction machinery (3531)

124. Moists, cranes and monorails (3536)

125. Machine tools, metal cutting type {3541)
126, Machine tools, metal farming types (3542)
127. Special dies, tools, jigs, Fixtures (3544)
128, Metal working machinery, nec (3548)

129, Paper industries machinery {3554)

130. Printing industry machinery [(3555)

131, Special industry machines, nec (3559

132. Pumps and compressors {3561)

133. Power transmission equipment (3566}

134. Miscellaneous machinery (3599)
ELECTRICAL EQUIPMENT & SUPPLIES {36)

135. Electric measurement equipment{3611)

136. Motor and generators (362]

137. Electric housewares & fans (3634)

138. Electric lamps (3641)

139. Lighting fixtures (3642)

140. Radic and TV receiving sets (3651)

141, Electric components (3679)
TRANSPORTATION EQUEIPHENT (37)

42, Motor vehicles (3711}

143, Motor vehicles parts & accessories (3714)
144, Aircraft equipment, nec (3729)

145. Boat building and repairing {3732)

146. Motorcycles & bicycles & parts (3751)
INSTRUMENTS AND RELATED PRODUCTS (38)

147. Engineering & scientific instruments {3811)
143. Opticat instruments & lenses (3831)

149, Surgical & medical instruments {3841)
150. Surgical appliances & supplies (3842)
151. Ophthalmic goods {3851)

152. Photographic equipment & supplies (3851)
153. Extraction industry (Mo SIC. Y

1NFRASTRUCTURE
154, Collector and local roads
155. Limited access roads
156, Railroad
157. Ports {Major)
158. Ports (Hinor)
159. Airports

UTILITIES
160. Liquid waste disposal
161, Salid waste disposal
162. Communication structures
163. Water supply
HARVEST
164. Field crops
165. fresh market vegetables
166. Nurseries
167. Greenhouses
168. Orchards
169. Cranberry farming
170, Blueberry farming
171, Forest
172. Commercial fishing docks
RECREAT 101
173. Playing fields
174, Golf courses
F75. Seashore amusement parks
176. Campgrounds
177. Summer campgrounds
178. Parks
179. Beach bathing
180. Sport fishing
181. Marinas
182, Natural areas and rivers
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areas; the second measures the influence of
the urban center in siting new development.
The classification system distinguishes
between three types of urban centers. The
two Metropolitan Service Centers that influ-
ence the data -- New York and Philadelphia --
are outside of the study area, but the
inclusion of this factor accounts for the
desire to develop around these cities and
within the New York-Philadelphia corridor.

Those areas designated as Regional

Service Centers usually have a population
of at least 7,000 (1970 census). There
are two exceptions to this. County seats
are designated as Regional Service Centers,
even if their population is less than
7,000, because of the variety of services
they offer. Urban areas where the summer
population exceeds 7,000 are also included
in the Regional Service Center category.
Those areas with lesser population but
having a post office, a bank, and &
supermarket are designated as Community
Service Centers.

The second step is assigning accessibil-
ity to service and market centers. Since
‘Regional Service Centers offer more ser-
vices, they draw from a ltarger area.
Fifteen miles, a distance roughly equal
to thirty minutes driving time, is con-
sidered to be the maximum range of
influence Regional Service Centers have
in the siting of developments. In

other words, Regional Service Centers do
not create bonus values for developments
located more than 15 miles away from them.
Community Service Centers offer fewer
services and therefore have a smaller
drawing area. They influence develop-
ment potential only within a radius of
five miles.

Proximity to Major Highway Intersection
Amajor highway intersection is the inter-
section of an arterial road and one or more
collector roads, or of two or more arter-
ial roads, or an interchange of a limited
access road.

Proximity to Metropolitan Seryvice Center
Two Metropolitan Service Centers influ-
ence the study area. They are Phila-

TABLE 3.

DISTRIBUTION OF QUESTIONNAIRES AND TELEPHONE INTERVIEWS
COMPLETED FOR THIS STUDY BY USE CATEGORIES AND COUNTIES

:, 5,85 Bt & :
§ % S % g 5] S 3 % g B
§5z238g¢E; 8§ 2 EEBE
Q o Q w = Q > o =2
zusvg§8m§°w§°8§ms
5 2 5 &G o 8 5 5 9 2 g -
EEEEEEREEREEERNIF
USE CATEGORIES E 4 3 338228228838 2k
HOUSING 8 1 2 1 3 1 [ T 12 173 1139
COMMERCE AND w 2 2 1t 2 1t 1 3 1 T2 1 8 2 1 1|ho
SERVICE .
INDUSTRIAL 2 2 2 2 2 2 2 2 2 & 2 2 2 4 3 1 1|37
INFRASTRUCTURE 13 2 2 3 1 1 2 1t 1 11 1 3 1 1 128
UTILITIES 3 7 4 4 3 1 L2 3 1 b 2 3 3 1 1 3149
HARVEST 3 03 3 4 2 2 2 4 2 2 4 2 2 3 2 2 2|uy
RECREATION 2 0o 1 1 2 1 2 2 1 2 1 1 1 1 1 1 1|2
TOTAL 29 18 16 15 17 9 13 19 11 12 15 11 11 29 13 8 10 (256




TABLE 4. ELEMENT COST SHEETS

Eiement Cost Sheet
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ELEMENT OR ACTIVITY €osT_(§)

Storm Sewer

5 12
an 15
™ 2z
33" 26
2 40
manholes 1,000
grass swales 2

Elmctric power distribution
line access

overhead 4-13
underground (5" PVC condult, 25
(2'-3" deep)

Electric power transmission
grid access

500 KV 400,000

(steel tower construction)

230 KV 230,000

(H wood frame construction)

169 Kv 130,000
Single track rail spur 300,000-750,000

(power cost additional)

Track with third rail at grade 75
18" stone ballast - 7" x 9"
wood ties spaced 24" (power
cost additianal)

INCREMENT

linear foot
linear foot
linear foot
linear foot
linear foot
each

linear foot

foot

mile
mile

mile

mile

linear foot

ELEMENT OR ACTIVITY

Elevated rail structure, 2
tracks, 15° high single
concrete piers & track costs
(same as above)

Overhead railroad bridges

Public water supply

I%" copper tubing, 4' deep
6" steel pipe, 4' deep

8" steel pipe, &' deep
fire hydrant

Public sewerage

6" vitrified clay pipe, &' deep

8 vitrified clay pipe, 4* deep

15" vitrified clay pipe, 4' deep
manholes

central treatment system

Septic tank

Gas line
2" steel pipe, 4' deep
6 steel pipe, &' deep
8" steel pipe, 4' deep

cosT_($)

1,500

100

18
22
15

12.50
16
35
7.50
1,000-3,000

},500-3,500

18
22

FNCREMENT

linear foot

square foot
of span

each

unit

unit
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Element Cost Sheet

_—_— — e —————
ELEMENT OR ACTIVITY COST (s} INCREMENT ELEMENT OR ACTIVITY L5 (5) INCREMENT
On-site disposal system 1,000-3,000 dwel 1ing unit Soil stabilization

site vegetation 300~14,000 acre
N N Tchi .000-12,000 acre
Orainage tiles (4'-6" perforated, 1.75-3.50 foot blankets, nets, mulches !
cement or PVC) chemicals 1,300 acre
sandbags, other barriers 3 bag
hydro mulch 400-2, 300 acre
Clearing and grubbing
densely wooded 1,500-7,000 acre {hannel dredging
thinly wooded 800- 1,000 acre (soft material)
brush and scrub 500-700 acre hydraulic disposal 1.00-2,50 cubic yard
barge disposal, long hautl up to 5.00 cubic yard
Bulk excavating 3.50-10.00 cubic yard
Access road, tevel 1 (unpaved, 40,000-50,000 mile
9" crushed stone, 20* width) 3.40-4.25 square yard
Cut and fill .50-2,25 cubic yard
Access road, level 2 (b%"
. ~ bituminous paving, 9" crushea 130,000~170,000 mile
F'“ ri?‘l":';‘““"- imported) 6-20 cublc yard stone, 24° width) 9.25-12.10 square yard
. L ! - . Access road, level 3 (4"
Heuling (each additional miie) -40-.75 mile bituninous paving, 8 base 150,000-300, 000 mite
rock, 10" sub base, 26' width) 9.85-19.70 square yard
Grading, rough 1,500 acre
Curbing (pre-cast concrete, 6 foot
6" x B x 18"
Grading, fine {(by machine) 2,000-3,000 acre
Sidewalks 6 linear foot

Street trees 10 linear Foot




delphia and New York.

Proximity to Regional Service Center

A Regional Service Center is an urban
area having a population of more than
7,000 (this may be only the summer-time
population), or a County Seat.

Proximity to Community Service Center

A Community Service Center is an urban
area having a minimum of a post office,
a bank, and a supermarket.

Proximity to Public Transportation
Public transportation is cansidered to
be bus stops and train stations. Prox-
imity to public transportation is gen-
erally a more important factor in siting
low cost housing than it is in siting
more expensive housing.

Proximity to Parking -- Inclusion of this
factor acknowledges that some land uses
are heavy traffic generators, and that
parking is an important consideration.
Bonus values approximate the amount that
the use-developer would be willing to pay
for proximity.

Proximity to Public Open Space -- Publticly
owned land is land that the public may
visit for either active or passive recrea-
tion. This factor includes state and fed-
erally owned parks, natural areas, recre-
ation areas and County parks of more than
100 acres.

Proximity to Ports -- A port is defined

here as a cargo-handling facility on a
channel of at least 12-foot depth.

Proximity to Airports -- This factor refers
to general utility airports, basic trans-
port airports, and air carrier airports.

Proximity to River and Bay Shore Frontage
River and Bay Shore Frontage is the prop-
erty adjacent to rivers, lakes, or bay
shores. In general, the amount of bonus is
proportional to the size of the water body;
the larger the body of water, the larger
the bonus value,

The dollar amounts were obtained from inter-

views with builders and developers in New
Jersey and were averaged.

Proximity to Ocean Beach Frontage -- Ocean
beach frontage is that property adjacent to
the beach. Builders and developers consis-
tently gave a bonus value of $50,000 per
100'x100* Yot. For more intensive uses, a
developer will pay a bonus of $30,000 per
unit. Bonus value decreases sharply for
properties not directly adjacent to the
beach, but remains a factor for land within
15 miles of the ocean.

Proximity to Resort Community =-- Resort
Communities are communities that actively
seek tourists and vacationers. These are
generally coastal communities.

Proximity to fishing Community -- A coastal
community which has boat maintenance, freezer
storage, and ice-making facilities for com-
mercial and/or sport fishermen is considered
a Fishing Community.

SITE FACTORS -- Site factors refer to the
intrinsic characteristics of a site, pri-
marily soil and subsoil conditions. 1In
terms of remedying the site factor defici-
encies of any particular site, hard engin-
eering costs can be estimated. However,
the regional scale of the present study
does not aliow us to treat these factors,
which are by definition site-specific, with
a high degree of confidence. Costs for
various site preparation activities are
given on the Element Cost Sheets. Data
categories were established for each factor
to allow manual analysis. In order to
arrive at dollar figures for deficiency
costs, some assumptions had to be made.
These are discussed below under the indi-
vidual factors.

Slope -- Deficiency costs for slope were
obtained on a per acre basis by calculating
for various slopes the cubic yards of earth
that would have to be cut and filled in
order to grade the slope to the baseline
specification for each use. This cubic
yardage of earth was then multiplied by the
cost of cut and fill given on the element
cost sheet in order to arrive at a dollar
figure.
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Soil Drainage, Soil toad Bearing Capacity,
Deep Foundation Suitability, Shallow
Foundation Suitability -- These four
factors are all difficult to deal with

at any but the site scale. Problems of

soil drainage can be remedied by install-
ing drainage tiles, but the costs of tile-
fields vary with factors such as soil

type, slope, and impermeable surfaces.
Thus, general figures cannot be given

for this factor. Nevertheless, costs

of drainage tiles on a per foot basis

are given on the element cost sheet. Rela-
tive costs for these factors can be approx-
imated by assuming that these soil problems
can be remedied by adding fill to deficient
sites. We recognize that this may not be
the cheapest or most effective or efficient
method for any given situation, but it
allows consistency from one use to another.
Intermediate soil conditions assume that

an appropriate portion of a site is filled
to a depth of 3 feet. Deficiency costs for
poor soil conditions are roughly double
those for intermediate.

Soils Suitable for On-Site Disposal Systems
fFor many uses, if public sewerage is not
available, the use will not occur. For
other uses, development will occur only if
soils suitable for on-site disposal systems
are present. There are some uses, however,
which might be undertaken in the absence of
both public sewerage and soils suitable for
on-site disposal system. Here the defici-
ency costs were estimated as the additionat
expense requried to provide for on-site
disposal. This was done in terms of yards
of fill required. A range of costs for
on-site disposal systems may be found on
the element cost sheet.

Depth to Water Table -- This factor is sig-
nificant for solid waste disposal facilities
and the assumptions concerning it may be
found on the appropriate factor cost sheet.

AMENITY FACTORS -- Amenity factors are sim-
ilar to-proximity factors inthat they do

not represent direct outlays by the devel-
oper, but rather reflect the dollar value
which the developer would be willing to pay
for the presence of the amenity in question.
For this reason, they are rather specific to
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each particular marketing situation. Values
assigned for these factors should not be
treated with a high level of confidence.

The values given on the factor cost sheets
are, however, based on information gathered
through questionnaire responses from and in-
terviews with a large number of New Jersey
builders and developers, and are a represen-
tative reflection of present market condi-
tions.

On-Site Amenities -- On-site amenities are
those features of a site which enhance its
value for a particular use. There are two
such amenities, vegetation and topography.
Vegetation is defined as tree and shrubs
which already exist on a site, and whose
presence will make the use in question more
valuable. Specimen trees, for example,
will enhance the value of housing. Simi-
larly, some uses are made more attractive,
and hence more valuable, by a certain amount
of topographic relief.

Character of Surrounding Area -- Character
of surrounding area is composed of two data
categories -- compatible land use and incom-

patible land use, with the former the base-
line specification, and the latter assigned
a deficiency cost. Compatible land uses
vary from one use to another, but may be
considered in general as land uses that are
similar to or supportive of the use in
question. In the case study presented in
Chapter b4, incompatible land use for
Detached Housing was defined as proximity
to sewage treatment plants, industrial land
uses and airports,

Visual Amenities -- Visual amenities are
features of a landscape that are visible
from the site in question. They differ
from on-site amenities in that they are

not on the site in question, but rather

can be seen from it. Whereas character

of the surrounding area refers to the
effect of the surroundings on the marketing
of a particular site, the values associated
with visual amenities reflect only the
amount that users would be willing to pay
for the visual enjoyment offered by views
from a site. Those elements of landscape
that are considered as offering visual

amenity are vegetation, woodland or forest,
topographic relief, agricultural land~
scapes, and townscapes. These vary from
one use to another, and are specified
accordingly on the appropriate factor cost
sheets.

OTHER FACTORS -- There are a number of

other factors that are an important consid-
eracion for a variety of different uses,
which do not fit readily into any of the
four broad categories of factors described
above. They are discussed separately below.

Potable Water Supply -- This factor becomes
a consideration, for certain low density
uses, when public water supply is not avail-
able. It is a binary consideration: if it
is present, development will proceed; if it
is not present, development will not occur.

Forest Cover Type -- Costs given for this
factor are the estimates of foresters of
the value of woodland per acre independent
of real estate.

Cost Calculation

This section explains assumptions made
in developing cost figures and shows how to
interpret the Factor Cost Sheets that accom-
pany each use description in this chapter.

Cost calculation starts with a baseline

cost for each use, a constant that repre-
sents the cost of constructing a baseline
development on a baseline site type. From
this is calculated a baseline unit cost, the
baseline cost of constructing each unit in

a baseline development. Vhere baseline de-
velopments contain one unit, the baseline
cost and baseline unit cost are the same.
Baseline unit costs are shown at the top of
each Factor (ost Sheet.

A baseline site type is an area with
no deficiency or bonus costs. The baseline
site type is made up from the overlay of the
baseline data categories of each development
potential factor. These form the baseline
specifications. Baseline specifications are
marked with an asterisk (*) on the Factor
Cost Sheets and represent zero-factor costs.

Therefore, the baseline site type, by defini-
tion, has no factor costs.

Factor costs are caused by variations
of site conditions which alter the baseline
cost by introducing either deficiency costs,
marked as {-) costs, or bonus values, marked
as {+) costs. These may be a cost per
development, factors marked (C), or cost per
development unit, factors marked (V). C costs
will not vary with the size of development.
V costs are proportional to the number of
units in a development.

Using these sheets for cost calcuiation
(see Case Studies, Chapter 4), the factor
costs are summed for each site type, defici-
ency and bonus first separately, then in
combination. These summary factor costs are
then expressed as percentages of the base-
line development cost (or baseline unit costs
if the calculation is on a unit basis).
bdeficiency factor costs are expressed as
variable percentages adding to the baseline
cost, and bonus factor costs as variable
percentages reducing the baseline cost.

" In order to sort either the deficiency,
bonus or combination costs into high, medium,
or low development potential ranks, cutoffs
are introduced into the range of percentage
factor cost variation. For example; if the
range of factor cost variation were from a
bonus of +50% of the baseline cost to a
deficiency of -100%, then rankings might be
assigned as follows:

High. +50% (bonus): O {(baseline)
Medium. 0 (baseline): -50% {deficiency)
Low. -50% (deficiency): -100% (deficiency)

Heither the baseline unit costs nor the
factor costs attempt to account for anything
other than construction casts. The baseline
unit costs do not include the cost of land,
architectural fees, surveys, insurance,
permits, or financing costs. These expenses
can increase the cost of developments by
about 40 percent. In a full market analysis,
variations of land cost, market demand and
permitting costs would be combined with these
development potential costs. )

Baseline unit costs do include site
preparation and landscaping expenses. Costs



for clearing and grubbing of brush and scrub,

part of the baseline unit cost, are given in
Table 4.

All factor cost information refers
only to siting costs. There are some oper-
ational costs that may be influenced by
siting: for example, the distance to market
from a fish processing plant may produce
significantly different operating costs.
This type of constraint was considered to be
beyond the scope of this study. Maintenance
costs were also excluded.

For land uses where there is a differ-
ence between the size of the baseline devel-
opment and that of the unit of development,
the total factor cost per unit is given as
well as the total cost. For example, in the
discussion of Hotels and Motels, costs are
given for the building and then broken down
to give costs per room. In general, the
baseline development size was kept to a
minimum. Larger sizes may be calculated by
analyzing developments containing more than
one baseline development.

Several aspects of cost fluctuations
deserve mention here. The quality of
construction, especially in housing, and
the scale of development could result in
different costs. Within New Jersey there
are significant regional cost differences.
in some cases, variations in cost can be
attributed to the local labor costs; in
others, they result from different physical
factors. For example, it is more expensive
to build a marina in the northern part of
the state due to higher tides and stronger
currents. Other factors, most notably soil
load bearing capacity and soil drainage, are
site-specific. Those factors have been
assigned only very general costs. For
these reasons it was necessary to assign a
range of costs to several land use types.
All land uses have a note explaining any
use-particular assumptions.

The ''Levels of Confidence'" column
refers to the consultants' confidence in the
given figures. The extensive scope of the
study and the number of cost variations made
it impossible to present figures having a
uni form degree of accuracy. Generally a low

level of confidence indicates that there is
great site-specific varfability in costs
pertaining to that factor.

In most cases, this study was con-
strained by only being able to consider
existing systems irrespective of capacities
or future projections. In each case we had
to assume the linear cost of expanding the
existing system, be it road, sewer, water,
channe) navigation or landfill. This study
does nat therefore consider the costs or
economics of expanding or upgrading those
systems or the need to do so.

Use Descriptions and Cost Data /17
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Rural Housing

Rural housing is defined for our pur-
poses as housing on lots of greater than
} acre. Rural housing is often owner-
built or built a few units at a time by a
local developer. The sites are usually
rural road frontage, subdivided from
larger agricultural, wooded, or vacant
parcels. In some instances an entrepreneur
will subdivide a larger parcel into large
lots, make basic required improvements such
as streets, and sell lots to individuals or
small developers.

The scale of rural housing ranges from
multi-acre estates, to farm houses, to
mini-estates, to large lot subdivisions.

Rural housing does not experience any
severe constraints; its basic requirements
are for adequate potable water (we'l or
public supply), ability to dispose of
effluent (on-site septic system or public
sewer), and access from a public road or
right-of-way. Other site factors will
affect design, e.g., basement or non-base-
ment construction, level house or split-
tevel. Distance to telephone and electric
service is a cost factor in developing a
site and can be limiting to an individual
Jocating some distance from these services.

Development Potential Factors

e Undeveloped Land

® Access to Local Road

o Access to Electric Power Distribution
Line

Flooding

Slope

Soil Drainage

Soils Suitable for On-Site Disposal
Systems

Access to Public Sewerage

Access to Public Water Supply
Potable Water Supply

Proximity to Ocean Beach Frontage
Proximity to River or Bay Shore
Frontage

On-Site Amenities

Character of Surrounding Area

o Visual Amenities

00 0O0C0C (o e B0

[~ ]
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e e e — e = —

BASELINE UNIT COST: $45,000 - sg5. a0 DEVELOPMENT SIZE: 1 unit, | acre Rural Housmg
Total Factor Factor Level Total Factor Factor Level
Data Cost Cost/Unit of Data Cost Cost/Unit of
factor Categories + or ~ + or - Confidence Factor Categories + or - + or - Confidence
(s) (s) ) $)
Undeveloped Land Potable Water % | Available 0 (3,4] |0
Supply Not Available X 3,41 X High
L2 |V
. adjacent + 100,000 + 100
Access to Local 0~ 1/2 0 0 Proximity to Ocean 0 - 172 o + 100,000
+ 30,000 + 30,000
Road 172 = 1 1/2 - 50,000 ~ 50,000 . Beach Frontage /2 - § .
High + 5,000 + 5,000 High
11/2 -3 - 100,000 - 106,000 5 - 15 . 2°000 . 37000
H 1
[-? 3+ miles - 150,000 ~ 150,000 [—v | 15+ mites 5 : ,
Access to Electric *10-1/2 0 0 Proximity to River adjacent + 40,000 H 40,000
Power Distribution 172 -1 1/2 - 50,000 - 50,000 1\, ..o or Bay Shore 0=~ 1/2 + 8,000 + 8,000 ) .
Line 11/2 -3 - 100,000 - 100,000 Frontage 1/2 -} + 2,000 b 2.000 High
r— 3+ miles - 150,000 - 150,000 * 11+ mile 0 b
C v
Flooding * | Not 1n Flood Prone 0 [6] | o On-Site Amenities Vegetation + 2,500 + 2,500 .
Area %] Other 0 fo) Med ium
In Flood Prone Area
[v] [v]
Slope o - [33 - 2,250 (—) 2,250 - Character of * | Compatible land use (0 0
% - 0 . S di . Medium
g - 15 - 5,000 - 5,000 Medium urrounding Area N:: compatible land |- 2,500 - 2,500
15+ % - 9,000 -~ 9,000 u
[T > > I v
. . Forgst or woodland + 2,500 + 2,500
Soil Drainage * | High 0 nilio Visual Amenities Agricultural land=-
Med ium - 1,500 - 1,500 Low scape + 1,000 + 1,000 Med i um
Low ~ 3,000 - 3,000 Topography + 1,000 + 1,000
!—‘ l— * 10ther 0 0
v v
] * | Baseline Specification
Soils Suitable for * | Slight 5] |o 0 )
On=Site Disposal Moderate - 1,500 - 1,500 Medium
Systems Severe Limitations - 2,500 - 2,500
[Ty NOTE: ) o
Due to the wide variety of housing types that can be found in this hous-
Access to 10 » 1/2 {2} 0 0 ing category - owner-built cabins to high-amenity custom built dwellings -
Public Sewerage 172 - 1172 - 65,000 - 65,000 Medium there can be a corresponding variation in price range. The Figures used
11/2 -3 - 130,000 - 130,000 here are based on a two-story house with a full basement and an area of
3+ miles - 195,000 - 195,000 1,800 square feet, costing approximately $35 per square foot. Deficiency
L ic costs for Access to Local Roads assume a Level 1 access road (see Element
Cost Sheet). It is assumed that a builder will prefer public water and
Access to 10 =~ 1/2 [2] |0 0 sewage to private water supply and on-site waste disposal. Public water
Public Water Supply 172 - 1172 - 50,000 - 50,000 Medium costs are based on 1 1/2 inch copper tubing, while public sewer hookups are
1172 -3 - 100,000 - 100,000 based on 7 inch vitrified clay pipe installed at a depth of 4 feet.
3+ niles - 150,000 - 150,000
L jc _ C = costs are constant per development
s;\ Baseline Specification V = costs vary with number of units
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Single Family Detached

Single-family detached housing is the
dwelling type universally referred to as a
"house.' it is free standing on its own
lot, is occupied by one family, and, for
our purposes here, occurs at densities
ranging from | to 6 units per acre. (Den-
sity is in gross acres, i.e., total number
of units divided by total acreage of the
development.)

Detached housing, by definition, shares
no common walls with other dwellings. Typ-
ically a front and rear yard and smaller
side yards surround a house. Building
height ranges from 1 to 3 stories, with 1
and 2 story houses predominant.

This type of housing is almost totally
owner-occupied.

The rigid grid pattern of post-war hous-
ing with houses lined up and down a regular
grid pattern of streets has given way to
more frequent use of curvilinear streets
and cul-de-sacs and to the practice of
grouping houses more closely together to
create a more varied living environment.
fn grouping, single-family detached units
are sited more closely together than has
traditionally been the case, in order to
provide larger common spaces and to de-
crease the road and utility footage re-
quired to serve a development.

Compared to other housing types, such
as garden apartments or townhouses, single-
family detached housing is primarily ori-
ented to families with children. An ex-
ception is found in special cases such as
with retirement communities, where a spe-
cific market is targeted. These are dis-
cussed separately.

Reasonable access to shopping, employ=
ment, cultural and religious facilities,

and schools are all part of the market's de-
mand of housing. Unlike many land uses
which are tightly controlled by economic
factors such as transportation costs, access
to markets, or access to raw materials,
housing is fairly footloose.