
TABLE 2

Summary of Salee Data Screening Process (by Town, by Reason)

Total unscreened sales
Less: Outside limits of

property characteristic
paralneters
Located beyond 1 mile
Bought before 7/1/80
More than 5,500 square feet
Not a single-family dwelling
Subtotal: Outside limits

Balance
Less: Record data missing

Square foot of living area
Year built
Number of families
Subtotel: Data missing

Screened, usable sales

13
1

28
316
358

70
0
5

347
422

98
1

668
804

1513

71,
15
2

88
t425

L n December 1. 1983. the U.S. Environmental
f I Protection Asencv (USEPAI and the New Jer-
V ."y Departmint 6f Environmental Protection
(NJDEP) jointly announced that concentrations of
radon gas and levels ofonsite gamma radiation were
well above regulatory standards in three residential
neighborhoods in three adjacent towns in northern
New Jersey. The elevated levels of radon and gamma
radiation resulted from the presence of radium-con-
taminated [-rll materia] on many lots in the neigh-
borhoods.

The three neighborhoods were placed on the Na-
tional Priorities List and included in the Superfund
program in October, 1984. These three Superfund
Site Areas (SSAs) are referred to in this article as
Towns A, B ald C.

Extensive remediation programs were initiated
promptly in Towns A and C; these programs were
mmpleted during 1985. In Town B, on the other hand,
a program to excavate contaminated hll material
(and later to replace the material with clean fill) was
only partially completed before it was abandoned in
September, 1985. Because a disposal site was not
available, NJDEP was forced to place the excavated
firll material in sealed drums, which were stored
openly on the lawns of vacated houses.

The initial announcement of the elevated radon
and gamma radiation on the sites received wide-
spread publicity in both print and electronic media.
There also was continuous, daily publicity about the
open storage of the contaminated fill material. Dan-
ger! Radiation signs and radiation warning symbols
were displayed on a fence surrounding the sites on
which the drums were stored. The drums of contam-
inated materials were removed in September, 1987,
which also generated considerable publicity, and they
eventually were shipped out ofstate. Not until June,
1990, was a USEPA remediation program approved.

Property owners seeking to sell or lease prop-
erties within the three SSAs were required by state
Iaw to reveal the most recent radon readings (if any)
to any potential buyer or tenant.
T he Re s e arc h As signment
In October, 1989, the Real Estate Counseling Group
of Connecticut, Inc., (RECGC) was retained to con-
duct a market research study of all single-family
residential property sales within the three SSAs. In
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The SRIA reports include both one-family and
two-family properties in the "2" property coding for
sales transactions. As Table 2 shows, 668 two-family
(or other non-one-family) sales had to be removed.

Finally, no property was included in the frnal
data set if one of three major characteristics was
outside the 997o confidence interval around the mean
for that characteristic; square feet of living area, age
at the time of sale, and lot size. This eliminated
another 37 sales as non-representative outliers.

Table 2 shows that the final total usable data
set for all three towns contained 1,425 sales. The
sales were almost evenly divided among the three
towns, with 487 usable sales in both Towns A and
C and 449 sales in Town B.

Vaiables For Multiple Regression Analysis.
MRA requires the identification ofboth a dependent
variable and the independent variables that will be
used in the analysis. The dependent variable used
in this study was inflation-adjusted sales price per
square foot of living area (ADJSPSF). In each MRA
run, only one time variable was used: either the date
of deed (DDATE) or before-after January 1, 1984
(BEFAI'I). Figure I identihes, explains and lists
the dependent variable and independent variables
that were used in the MRA models.

Research Findings
Auerage Propefir Characteristics
Average of property and transaction characteristic
values provided a basis for comparison as well as
indicstions ofwhat is tlpical or representative ofthe
market.

Inflation-Adjusted Sales Price (ADJSP). The av-
erage ADJSP in each zone for each year was com-
pared within the three-town usable sales data set
and the data set for each town. A notably consistent

pattern of f-rndings emerged. First, during the years
1980-83 Gefore the announcement), the average
ADJSP in Zones S (the SSAS), A and B was typically
lou.rer than the average ADISP in more dist€nt zones.
Some exceptions were found in Zone B. Although
there was no absolute decrease in average ADJSP,
rates of increase in Zones S, A and B were lower
than those in the other zones after 1984. ADJSP in
general was lower in 1989, regardless of zone.

Size Of Dwelling (Square Feet Of Liuing Area).
In the three-town total, the houses in Zones S, A
and B were tlpically smaller than those in other
zones both before and aIter January 1, 1984. In Town
A, the smallest houses were in Zones S, A and B. In
Town B, the houses in Zones S and A also averaged
the smallest. In Town C as well, the houses in Zones
S, A and B were well below average in size. Part of
the explanation for lower average ADJSP in Zones
S, A and B is the smaller (below-average) size of
houses in those zones in each of the three towns.
This was true both before and after the December,
1983, announcement.

AAe Of Dwelline At The Time Of Sale. The study
areas in the three towns tended to be concentrated
in older neighborhoods. The average age of dwell-
ings at the time of sale for the 1,423 total usable
sales was 64 years. The loruest average age of dwell-
ing at time of sale was in Zones S and A.

The same general pattern of average age distri-
butions appeared in each of the three towns. Gen-
erally, the houses in Zones S, A and B averaged 60
years old or less. Average ages tended to increase
for houses that were more distant from a Superfund
site. The one exception was in Town C, where the
lowest average ages at the time ofsale were in Zones
F and G. However, age of dwelling at the time of
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addition, RECGC was asked to study aII residential
property sales within a larger study area that ex-
tended one mile beyond the outer Iimits ofeach SSA.

The study period extended from July 1, 1980,
through June 30, 1989, and it included 67 months
of post-announcement sales experience. The analy-
sis identihed, reported and measured the actual
market sales behavior of buyers arrd sellers. Both
the impact on sales prices and the changes in the
volume of sales transactions were analyzed.

Questions To Be Addressed
Statistical tests were conducted on the assembled
residential property sales transaction data to an-
swer the following questions:

r What was the pattern of inllation-a4iusted sales
prices per square foot of single-family resi-
dences in each town, within each SSA and within
select€d distance zones up to one mile from the
SSA? What was the pattern in the 41 months
preceding the public announcement of the ex-
istence of radioactive contamination within the
SSAs? What was the pattern in the 67 months
that followed the announcement?

r What drangEs in levels ofinflation-adusted sales
prices per square foot of living area were iden-
tifrable ald measurable after the announce-
ment? How did these prices compare with levels
of inflation-adusted unit sales prices before the
announcement?

r What patterns of sales volumes of single-family
residential properties were observed during the
41 months before the announcement and over
the 67 months allerward? What changes in those
patterns occurred before and after the
announcement?

r How far distant from the outer boundar5r of an
SSA did a residential sales property have to be
before there was no measurable negative im-
pact on the inflation-adjusted sales price per
square foot of living area or on the volume of
sales associated with proximity to the SSA?

Research Project Design
Analytical Models
Three categories of analytical, statistical models were
utilized. They provided comparisons of inflation-ad-
justed price levels and of rates of change in those
price levels for single-family properties at varying
distances from the three SSAs beforc a.nd after Jan-
uary 1, 1984. They also provided comparisons of sales
volumes within the study areas.

. Compaison Of Averages. Arithmetic means of
inflation-adjusted prices were calculated and
compared by year for each distance zone.

a Trends. Percentage changes in levels of infla-
tion-adjusted prices and in volume of sales were
calculated and compared.

t Multiple Regression. Sa.les data were assembled
into four data sets: one for each of the three
towns and one for the combined total. Depen-
dent and independent variables were entered

into regression models in the standard Hedonic
Pricing Model format to test the influence and
statistical significance of time, location (dis-
tance from an SSA) and property characteris-
tics on the inflation-adjusted sales price per
square foot of living area. Multiple Linear
Regression Ana-lysis (MRA) often is used to
identify, measure and evaluate the influence,
relative importarce and statistical signilicance
of all property, trensaction and location char-
acteristics that influence sales prices. In this
study, it was usd to isolate, measure and test
the significance of both distance from an SSA
by zone ond the likely effects of post-announce-
ment awareness of radon gas and gamma ra-
diation concentrations within the SSAs.

Data Requirements
Certain categories of information were required to
apply the analytical models.

t Sales Pice Data. Every transaction had to have
a recorded sales price to be used in the study.
Sales prices were deflated to December, 1983,
dollars through the use ofthe AII Urban House-
holds Consumer Price Index. The result of this
deflation was the adjusted sales price (ADJSP).
Because size (square feet of living area) is one
of the most important determinants of sales price,
the ADJSP was refrned to incorporate square

FIGURE 1

List of Variables for Multiple Regression Analysis

Dependent Yariables
Inflation-adjusted sales price per (ADJSPSF)

square foot

footage. The adjusted sales price per square foot
(ADJSPSF) was the dependent variable used in
this study.

t Time. The date of sale was recorded for every
sales transaction by year and month. Two mea-
sures of time and its possible inlluence on ADISP
or ADISPSF were employed. The hrst was the
date of the deed (DDATE), which indicated the
year and month of the execution. The second
measure of time (BEFAFT) indicated whether
the deed was recorded before or affer Jantary
l, 1984. For the purposes ofthis study, any deed
recorded during December, 1983, was excluded
because it did not represent a sale that was af-
fected by the announcement.

. Property Choracteistics. All properties in the
study were single-family residences. Two ofthe
most important influences on the sales prices of
residential properties are size (square feet of
living area) and age (in years) at the time of
sale. Data on size and age therefore were gath-
ered on all sales transactions. Aly sales traas-
action for which either the 6ize or the age ofthe
residence could not be obtained from an oficia]
source was excluded from further analysis.

Because it was not possible to identify retroac-
tively the condition of the property at the time of
sale, age at the time of sale served as a proxy for
the condition of the property. In addition, data on
lot size, type of garage, number of parking stalls,
number of stories of residence and exterior hnish
were obtained. Data were not available on the num-
ber of rooms, number of bedrooms or number of
bathrooms.

. l,ocation: Distance From The Superfund Site
Area. The focus of the research project was to
ascertain any impact from or effect of proximity
to the SSAs on sales prices (adjusted for infla-
tion and size). Therefore, particular attention
was paid to the location and distance from an
SSA for each sales transaction property. The
measure of distance was obtained by identify-
ing the distance zone in which each sales prop-
erty was located.

Data Collection And Data Recording

Data Sources. Listings of all property sales coded as
residential were obtained for each fiscal year (July
lJune 30) from 1980-81 through 1988-89. These
data came from SRIA forms on which local assessors
report all bona [-rde, arm's-length real estate sales
transactions for the year.

Additional information came from Real Estate
Data Incorporated (REDI). This subscription service
summarizes sales transaction data within commu-
nities in northern New Jersey quarterly and monthly.
REDI listings provided the street addresses of most
sales properties, which were correlated with the block
and lot number provided in the SR1A summaries.

The mqjor source of information was assessor's
property cards for each of the three townships. The
property cards frequently provided corroboration of

data obtained from other sources as well. If critical
information was missing from the assessor's prop-
erty cards and could not be obtained from other
sources, the property was not included in the data
base.

Finally, visual inspections of the exterior of all
sales properties were conducted to check and verify
(or correct, as necessary) the information obtained
from REDI and the assessor's property cards.

Mapping And Distance Zone ldentification. The
distance of each sales transaction prop€rty from the
pertinent Superfund site in its town had to be iden-
tifred. Since the Town B Superfund site extends into
Town C, some properties that are relatively distant
from the Town C Superfund site are actually rela-
tively close to the Town B Superfund site.

To identify distance from or proximity to each
SSA, distance zones were established. (The zone def-
initions are summarized in Table 1) Every sales
transaction property was mapped, and its zone lo-
cation was recorded.

Data Screening And Usable Data Sets.
A total of 2,31? sales were identihed from the SR1A
forms as likely candidates for analysis. It was nec-
essarSr, however, to eliminate those sales transac-
tions and properties that did not meet the eligibility
standards of the research study.

First, a complete data f-rle was necessarJr for the
sales transaction to be included in the study. Any
Iile without data on square feet of living area, date
of construction of the dwelling (to provide age at the
time of sale) or the number of families (only single-
family residential property sales were usable) had
to be eliminated. Table 2 shows that 88 sales trans-
actions were eliminated because of unavailable re-
cord data-

Ninety-eight sales were eliminated because more
precise measurement on large-scale maps revealed
that they were located more than one mile from an
SSA. One sale that occurred prior to July 1, 1980,
also was elirninated.

TABLE T

Identif-rcation of Distance Zones

Zone Distance from SSA|

Independent Variables
Deed date Qrear, month)
After January 1984 (Yes-No)
Square feet of living area
Square feet of lot area
Age in years at time of sale
Number of stories of residence
Shingle/wood siding CYes-No)
Brick exterior frnish (Yes-No)
Stucco exterior finish (Yes-No)
Stone exterior finish (Yes-No)
Number of garage/carport stalls
Attached garage (Yes-No)
Detached garage (Yes-No)
Carport (Yes-No)
Basement garage (Yes-No)
Within Zone A (Yes-No)
Within Zone B ffes-No)
Within Zone C (Yes-No)
Within Zone D (Yes-No)
Within Zone E (Yes-No)
Within Zone F (Yes-No)
Within Superfund site (Yes-No)

(DDATE)
(BEFAT'T)
(SFLIVARE)
(LOTSIZE)
(AGE)
(#Stories)
(SHINGLES)
(BRICK)
(STUCCO)
(STONE)
(GARSTAIS)
(ATTACHED)
(DETACHED)
(CARPORT)
(BASE GAR)
(A ZONE)
(B ZONE)
(C ZONE)
(D ZONE)
(E ZONE)
(F ZONE)
(S ZONE)

Inside SSA
1-250 feet

251-500 feet
501-1000 feet

1001-1500 feet
1501-2500 feet
2501-3500 feet
3501-5280 feet

I

S
A
B
C
D
E
F
G (Control area)

'D*la.ruz lmn the SSA is tfu linzor distan t of thz neu?st pottbn of
tfu sdlzs t\]lso.'tion propetll to tha oulzt boundrly ofria cbsesf SSA
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addition, RECGC was asked to study aII residential
property sales within a larger study area that ex-
tended one mile beyond the outer Iimits ofeach SSA.

The study period extended from July 1, 1980,
through June 30, 1989, and it included 67 months
of post-announcement sales experience. The analy-
sis identihed, reported and measured the actual
market sales behavior of buyers arrd sellers. Both
the impact on sales prices and the changes in the
volume of sales transactions were analyzed.

Questions To Be Addressed
Statistical tests were conducted on the assembled
residential property sales transaction data to an-
swer the following questions:

r What was the pattern of inllation-a4iusted sales
prices per square foot of single-family resi-
dences in each town, within each SSA and within
select€d distance zones up to one mile from the
SSA? What was the pattern in the 41 months
preceding the public announcement of the ex-
istence of radioactive contamination within the
SSAs? What was the pattern in the 67 months
that followed the announcement?

r What drangEs in levels ofinflation-adusted sales
prices per square foot of living area were iden-
tifrable ald measurable after the announce-
ment? How did these prices compare with levels
of inflation-adusted unit sales prices before the
announcement?

r What patterns of sales volumes of single-family
residential properties were observed during the
41 months before the announcement and over
the 67 months allerward? What changes in those
patterns occurred before and after the
announcement?

r How far distant from the outer boundar5r of an
SSA did a residential sales property have to be
before there was no measurable negative im-
pact on the inflation-adjusted sales price per
square foot of living area or on the volume of
sales associated with proximity to the SSA?

Research Project Design
Analytical Models
Three categories of analytical, statistical models were
utilized. They provided comparisons of inflation-ad-
justed price levels and of rates of change in those
price levels for single-family properties at varying
distances from the three SSAs beforc a.nd after Jan-
uary 1, 1984. They also provided comparisons of sales
volumes within the study areas.

. Compaison Of Averages. Arithmetic means of
inflation-adjusted prices were calculated and
compared by year for each distance zone.

a Trends. Percentage changes in levels of infla-
tion-adjusted prices and in volume of sales were
calculated and compared.

t Multiple Regression. Sa.les data were assembled
into four data sets: one for each of the three
towns and one for the combined total. Depen-
dent and independent variables were entered

into regression models in the standard Hedonic
Pricing Model format to test the influence and
statistical significance of time, location (dis-
tance from an SSA) and property characteris-
tics on the inflation-adjusted sales price per
square foot of living area. Multiple Linear
Regression Ana-lysis (MRA) often is used to
identify, measure and evaluate the influence,
relative importarce and statistical signilicance
of all property, trensaction and location char-
acteristics that influence sales prices. In this
study, it was usd to isolate, measure and test
the significance of both distance from an SSA
by zone ond the likely effects of post-announce-
ment awareness of radon gas and gamma ra-
diation concentrations within the SSAs.

Data Requirements
Certain categories of information were required to
apply the analytical models.

t Sales Pice Data. Every transaction had to have
a recorded sales price to be used in the study.
Sales prices were deflated to December, 1983,
dollars through the use ofthe AII Urban House-
holds Consumer Price Index. The result of this
deflation was the adjusted sales price (ADJSP).
Because size (square feet of living area) is one
of the most important determinants of sales price,
the ADJSP was refrned to incorporate square

FIGURE 1

List of Variables for Multiple Regression Analysis

Dependent Yariables
Inflation-adjusted sales price per (ADJSPSF)

square foot

footage. The adjusted sales price per square foot
(ADJSPSF) was the dependent variable used in
this study.

t Time. The date of sale was recorded for every
sales transaction by year and month. Two mea-
sures of time and its possible inlluence on ADISP
or ADISPSF were employed. The hrst was the
date of the deed (DDATE), which indicated the
year and month of the execution. The second
measure of time (BEFAFT) indicated whether
the deed was recorded before or affer Jantary
l, 1984. For the purposes ofthis study, any deed
recorded during December, 1983, was excluded
because it did not represent a sale that was af-
fected by the announcement.

. Property Choracteistics. All properties in the
study were single-family residences. Two ofthe
most important influences on the sales prices of
residential properties are size (square feet of
living area) and age (in years) at the time of
sale. Data on size and age therefore were gath-
ered on all sales transactions. Aly sales traas-
action for which either the 6ize or the age ofthe
residence could not be obtained from an oficia]
source was excluded from further analysis.

Because it was not possible to identify retroac-
tively the condition of the property at the time of
sale, age at the time of sale served as a proxy for
the condition of the property. In addition, data on
lot size, type of garage, number of parking stalls,
number of stories of residence and exterior hnish
were obtained. Data were not available on the num-
ber of rooms, number of bedrooms or number of
bathrooms.

. l,ocation: Distance From The Superfund Site
Area. The focus of the research project was to
ascertain any impact from or effect of proximity
to the SSAs on sales prices (adjusted for infla-
tion and size). Therefore, particular attention
was paid to the location and distance from an
SSA for each sales transaction property. The
measure of distance was obtained by identify-
ing the distance zone in which each sales prop-
erty was located.

Data Collection And Data Recording

Data Sources. Listings of all property sales coded as
residential were obtained for each fiscal year (July
lJune 30) from 1980-81 through 1988-89. These
data came from SRIA forms on which local assessors
report all bona [-rde, arm's-length real estate sales
transactions for the year.

Additional information came from Real Estate
Data Incorporated (REDI). This subscription service
summarizes sales transaction data within commu-
nities in northern New Jersey quarterly and monthly.
REDI listings provided the street addresses of most
sales properties, which were correlated with the block
and lot number provided in the SR1A summaries.

The mqjor source of information was assessor's
property cards for each of the three townships. The
property cards frequently provided corroboration of

data obtained from other sources as well. If critical
information was missing from the assessor's prop-
erty cards and could not be obtained from other
sources, the property was not included in the data
base.

Finally, visual inspections of the exterior of all
sales properties were conducted to check and verify
(or correct, as necessary) the information obtained
from REDI and the assessor's property cards.

Mapping And Distance Zone ldentification. The
distance of each sales transaction prop€rty from the
pertinent Superfund site in its town had to be iden-
tifred. Since the Town B Superfund site extends into
Town C, some properties that are relatively distant
from the Town C Superfund site are actually rela-
tively close to the Town B Superfund site.

To identify distance from or proximity to each
SSA, distance zones were established. (The zone def-
initions are summarized in Table 1) Every sales
transaction property was mapped, and its zone lo-
cation was recorded.

Data Screening And Usable Data Sets.
A total of 2,31? sales were identihed from the SR1A
forms as likely candidates for analysis. It was nec-
essarSr, however, to eliminate those sales transac-
tions and properties that did not meet the eligibility
standards of the research study.

First, a complete data f-rle was necessarJr for the
sales transaction to be included in the study. Any
Iile without data on square feet of living area, date
of construction of the dwelling (to provide age at the
time of sale) or the number of families (only single-
family residential property sales were usable) had
to be eliminated. Table 2 shows that 88 sales trans-
actions were eliminated because of unavailable re-
cord data-

Ninety-eight sales were eliminated because more
precise measurement on large-scale maps revealed
that they were located more than one mile from an
SSA. One sale that occurred prior to July 1, 1980,
also was elirninated.

TABLE T

Identif-rcation of Distance Zones

Zone Distance from SSA|

Independent Variables
Deed date Qrear, month)
After January 1984 (Yes-No)
Square feet of living area
Square feet of lot area
Age in years at time of sale
Number of stories of residence
Shingle/wood siding CYes-No)
Brick exterior frnish (Yes-No)
Stucco exterior finish (Yes-No)
Stone exterior finish (Yes-No)
Number of garage/carport stalls
Attached garage (Yes-No)
Detached garage (Yes-No)
Carport (Yes-No)
Basement garage (Yes-No)
Within Zone A (Yes-No)
Within Zone B ffes-No)
Within Zone C (Yes-No)
Within Zone D (Yes-No)
Within Zone E (Yes-No)
Within Zone F (Yes-No)
Within Superfund site (Yes-No)

(DDATE)
(BEFAT'T)
(SFLIVARE)
(LOTSIZE)
(AGE)
(#Stories)
(SHINGLES)
(BRICK)
(STUCCO)
(STONE)
(GARSTAIS)
(ATTACHED)
(DETACHED)
(CARPORT)
(BASE GAR)
(A ZONE)
(B ZONE)
(C ZONE)
(D ZONE)
(E ZONE)
(F ZONE)
(S ZONE)

Inside SSA
1-250 feet

251-500 feet
501-1000 feet

1001-1500 feet
1501-2500 feet
2501-3500 feet
3501-5280 feet

I

S
A
B
C
D
E
F
G (Control area)
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TABLE 2

Summary of Salee Data Screening Process (by Town, by Reason)

Total unscreened sales
Less: Outside limits of

property characteristic
paralneters
Located beyond 1 mile
Bought before 7/1/80
More than 5,500 square feet
Not a single-family dwelling
Subtotal: Outside limits

Balance
Less: Record data missing

Square foot of living area
Year built
Number of families
Subtotel: Data missing

Screened, usable sales

13
1

28
316
358

70
0
5

347
422

98
1

668
804

1513

71,
15
2

88
t425

L n December 1. 1983. the U.S. Environmental
f I Protection Asencv (USEPAI and the New Jer-
V ."y Departmint 6f Environmental Protection
(NJDEP) jointly announced that concentrations of
radon gas and levels ofonsite gamma radiation were
well above regulatory standards in three residential
neighborhoods in three adjacent towns in northern
New Jersey. The elevated levels of radon and gamma
radiation resulted from the presence of radium-con-
taminated [-rll materia] on many lots in the neigh-
borhoods.

The three neighborhoods were placed on the Na-
tional Priorities List and included in the Superfund
program in October, 1984. These three Superfund
Site Areas (SSAs) are referred to in this article as
Towns A, B ald C.

Extensive remediation programs were initiated
promptly in Towns A and C; these programs were
mmpleted during 1985. In Town B, on the other hand,
a program to excavate contaminated hll material
(and later to replace the material with clean fill) was
only partially completed before it was abandoned in
September, 1985. Because a disposal site was not
available, NJDEP was forced to place the excavated
firll material in sealed drums, which were stored
openly on the lawns of vacated houses.

The initial announcement of the elevated radon
and gamma radiation on the sites received wide-
spread publicity in both print and electronic media.
There also was continuous, daily publicity about the
open storage of the contaminated fill material. Dan-
ger! Radiation signs and radiation warning symbols
were displayed on a fence surrounding the sites on
which the drums were stored. The drums of contam-
inated materials were removed in September, 1987,
which also generated considerable publicity, and they
eventually were shipped out ofstate. Not until June,
1990, was a USEPA remediation program approved.

Property owners seeking to sell or lease prop-
erties within the three SSAs were required by state
Iaw to reveal the most recent radon readings (if any)
to any potential buyer or tenant.
T he Re s e arc h As signment
In October, 1989, the Real Estate Counseling Group
of Connecticut, Inc., (RECGC) was retained to con-
duct a market research study of all single-family
residential property sales within the three SSAs. In
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an ezpert uitness on methodology for real pmperty and per-
sonoJ properl)t valuation.

Mary Beth Gccklet is oice prestdent of RECGC and a li-
censed. genercl appraiser it Connecticut. She uas a com'
mercial real estate lehding ofr.cer at regiondl bonhs in
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RADIOACTIVE
MATERIATS
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The SRIA reports include both one-family and
two-family properties in the "2" property coding for
sales transactions. As Table 2 shows, 668 two-family
(or other non-one-family) sales had to be removed.

Finally, no property was included in the frnal
data set if one of three major characteristics was
outside the 997o confidence interval around the mean
for that characteristic; square feet of living area, age
at the time of sale, and lot size. This eliminated
another 37 sales as non-representative outliers.

Table 2 shows that the final total usable data
set for all three towns contained 1,425 sales. The
sales were almost evenly divided among the three
towns, with 487 usable sales in both Towns A and
C and 449 sales in Town B.

Vaiables For Multiple Regression Analysis.
MRA requires the identification ofboth a dependent
variable and the independent variables that will be
used in the analysis. The dependent variable used
in this study was inflation-adjusted sales price per
square foot of living area (ADJSPSF). In each MRA
run, only one time variable was used: either the date
of deed (DDATE) or before-after January 1, 1984
(BEFAI'I). Figure I identihes, explains and lists
the dependent variable and independent variables
that were used in the MRA models.

Research Findings
Auerage Propefir Characteristics
Average of property and transaction characteristic
values provided a basis for comparison as well as
indicstions ofwhat is tlpical or representative ofthe
market.

Inflation-Adjusted Sales Price (ADJSP). The av-
erage ADJSP in each zone for each year was com-
pared within the three-town usable sales data set
and the data set for each town. A notably consistent

pattern of f-rndings emerged. First, during the years
1980-83 Gefore the announcement), the average
ADJSP in Zones S (the SSAS), A and B was typically
lou.rer than the average ADISP in more dist€nt zones.
Some exceptions were found in Zone B. Although
there was no absolute decrease in average ADJSP,
rates of increase in Zones S, A and B were lower
than those in the other zones after 1984. ADJSP in
general was lower in 1989, regardless of zone.

Size Of Dwelling (Square Feet Of Liuing Area).
In the three-town total, the houses in Zones S, A
and B were tlpically smaller than those in other
zones both before and aIter January 1, 1984. In Town
A, the smallest houses were in Zones S, A and B. In
Town B, the houses in Zones S and A also averaged
the smallest. In Town C as well, the houses in Zones
S, A and B were well below average in size. Part of
the explanation for lower average ADJSP in Zones
S, A and B is the smaller (below-average) size of
houses in those zones in each of the three towns.
This was true both before and after the December,
1983, announcement.

AAe Of Dwelline At The Time Of Sale. The study
areas in the three towns tended to be concentrated
in older neighborhoods. The average age of dwell-
ings at the time of sale for the 1,423 total usable
sales was 64 years. The loruest average age of dwell-
ing at time of sale was in Zones S and A.

The same general pattern of average age distri-
butions appeared in each of the three towns. Gen-
erally, the houses in Zones S, A and B averaged 60
years old or less. Average ages tended to increase
for houses that were more distant from a Superfund
site. The one exception was in Town C, where the
lowest average ages at the time ofsale were in Zones
F and G. However, age of dwelling at the time of

A case study of three Superfund sites in
New Jersey and hou thqt were affected by
single-family residential property sales
prLces.

by William N. Kinnard, Jr., CRE,
and Mary Beth Geckler
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View ofrear of the new air mail facilities building
at Albuquerque International Airport in the weeks
before occupanry.

development of these properties would seem to be
prohibitively expensive and economically unfeasi
ble.

2. The entity reponsible for the pollution and those
who may have benefited from a dump site should
be responsible for the cost of the cleanup.

The city of Albuquerque did nothing illegal, uneth-
ical, immoral or anti-environmental by operating a
municipal dump at the site over a 30-year period.
For health and safety reasons, a solid waste dump
was necessar)r to accommodate the needs of the res-
idents and businesses ofthe city. The location of the
dump on this site was appropriate.

However, the city owned and operated the dump.
Albuquerque International Airport. a department of
the city, managed the dump property for two dec-
ades. The residents and taxpayers of Albuquerque
benel-rted from the dump. Ali lingers, therefore,
pointed to the city of Albuquerque as the entity re-
sponsible for the pollution and the entity that

benefited from the dump site. (Determining envi-
ronmental responsibility is far more difficult when
the polluters have long since disappeared and the
property has changed hands. )

Conclusion
We did not plan this outcome; we tripped over it,
Yet the oukome proved better thar we had envi-
sioned. The Postal Service has a new facility; the
airport met its mission in an economically logical
manner; ard in the process a dump site has been
cleaned up.

Prior to the conclusion ofthis assignment, I, like
most of my real estate colleagues, would have au-
tomatically eliminated from consideration any prop-
erty that had potentially signihcant environmental
pollution or liability. We should not do this.

A property's environmental pollution or liability
problems should be evaluated as any other cost fac-
tor that affects the parcel's use or value. This eval-
uation should involve: (1) a detailed assessment of
the pollution by an experienced engineering or en-
vironmental expert; (2) a determination of the cost
of remedying the situation; (3) a determination of
the property owner's exposure to continuing pollu-
tion liability, if any; and (4) identification of others
who may help to offset the cost of the cleanup (e.g.,
sellers, past users or local governments that may
provide more generous zoning of a particularly ob-
noxious property in need of cleanup). Only after all
this information is compiled should real estate
professionals proceed with the economic anaJysis for
the property's acquisition or development.

NOTE
L A shortag€ of land did not raise the price of the land lor the

rent) until demand and supply for the land were in equilib-
rium. Because the airport holds a monopoly position on prop-
erty with airport aeess and because it acts as a public service,
the airport sets rent levels and land prices based on an analy-
sis of similar iDdustrial properties in the extended market
area located outside ol the airport.

sale did not help explain the generally lower aver-
age ADISP in Zones S, A and B.

Lot Size (Square Feet Of Land Area). The aver-
age lot size for the three-town data set was 10,?00
square feet. Throughout each ofthe three towns a-nd
in the three-town total, lot sizes in Zones S, A and
B were consistently smaller on average; the smallest
average sizes usually were in Zone S.

Therefore, in Zones S, A and B (especially Zone
S), average house sizes were smallest, and these
smaller houses were located on smaller lots. The
combination of smaller houses on smaller lots helped
to explain in part the lower average ADJSP found
in Zones S, A and B both before and alter the De-
cember, 1983, announcement.

These observable and measurable size and age
differencee suggestd strongly that simple compar-
isons of averages by zone over time probably would
fail to capture enough of the influence of proximity
to an SSA on ADJSP. That is why comparisons of
averages and of trends were supplemented with
multiple regression analysis.

Sales Volume (Number Of Sales). One hdicator
of changing market conditions is a change in the
number of saleg that occurs in a given area or zone
over a specifred time period. This reflects changing
buyer attitudes toward owning and living in that
location. One important way for potential buyers to
react negatively to a given market eituation is to
withdraw from the market and refrain from
purchasing.

The sales data in the study showed an overall
decline in residential real estate market activity in
all three towns (and in the county) after 1985. This
is the context within which sales volumes in the
three study areas were examined and analyzed.

There was an across-the-board decrease in res-
idential property sales volume a{ter 1985, but there
was no perceptible or measurable decrease in sales
volume in 1984 and 1985, the two years immedi-
ately following the December, 1983, announcement.
This suggested that there was no negative reaction
to residential property purchase in the three-town
total. Moreover, gales volume actually increased in
Zones A and B in 1984 and 1985. There was a very
modest decline in sales in Zone S in 1984, but sales
recovered aga.in in 1985. In 1989, ssles volumes in
Zones S, A and B declined more than in the more
distant zones.

Buyer reactions to proximity to the three SSAs
apparently varied considerably from one town (and
SSA) to another. Prodmity to the Town B SSA ap-
peared to b€ more of a deterrent to would-be buyers
than was prodmity to the SSA in either Town A or
Town C.

Inflation-Adjusted, Sales Prices Per Square Foot
Of Liuing Area. Table 3 shows average inflation-
adjusted sales price per Bquare foot of living area
(ADJSPSF) by zone and by year for each town stud-
ied and for the three-town total data set.

For the three-town total, levels and trends of
average ADJSPSF in Zones A through D were
roughly similar. Averages were higher in Zone E,
especially in 1988 and 1989. The average for Zone
S followed essentially the same pattern as that for
eYery zone except E.

In the individual towns, there was considerably
more variation in average ADJSPSF by zone from
year to year. There also were gaps for those zones
in which no sales occurred during the given years.

The total pattern of levels and yariations in av-
erage AD"ISPSF by zone suggested that some mea-
surable nega.tive impact probably occurred in Zones
S, A and B in Town B and possibly in Town C; no
such nega.tive impact occurred in Town A.
Before-After Changes
Comparisons of average AI)JSPSF and of sales vol-
ume by zone and by town before and alter January
1, 1984, helped to clarify whether any discernible
negative impact on average ADJSPSF or sa-les vol-
ume was evident after the announcement. (The re-
sults of these comparisons are presented in Tables
4, 5 arrd 6.)

Auerage ADJSPSF By Zone, Before And After
January l, 1984. Table 4 shows the percentage
changes in average A-DJSPSF by zone.

For the three-town total set ofusable sales, Zone
A exhibited the lowest percentage increase, sug-
gesting some possible negative impact. The per-
centage increase in average ADJSPSF for Zone S
was approximately equal to the average for all study
areas.

Virtually the same patt€rn in average ADISPSF
by zone was exhibited in Towns A and B. In Town
C, on the other hand, the percentage increase after
January 1, 1984, was lowest in Zone S. This linding
indicated a possible further negative impact.

Number Of SaLes By Zone, Before And After
January 1, 1984. A different pattern was shown for
changes in sales volume (Table 5). For the three-
town total, the smallest percentage increase was
found in Zone S. The largest percentage increase in
sale volume occurred in Zone A, and the third high-
est percentage increase ocsurred in Zone B.

A spotty pattern of percentage increase in sales
volume by zone appeared when before and aJter sales
volumes were compared from town to town. This
pattern suggested that any negative market re-
sponse was confined to the SSAs themselves.

Percentage Distribution Of Number Of Sales, By
Zone And By Year. Table 6 expresses the number of
sa.les in each zone as a percentage of total sales for
that year.

For the three-town total, no consistent pattern
of relative change emerged among the zones closest
to the SSAs. That inconsistency became even more
evident when data for the indiyidual towns were
considered. There was substantial variation over time
by zone from town to town. Moreover, the evidence
suggested a short-tem (198,1-1985) avoidance of
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TABLE 3

Average Inflation-Adusted Sa]es Price per Square Foot (by Year, by Zone)

these demands to be met but thought that by stating
these requirements the site could be totally and
completely eliminated as an alternative. The two
most important conditions were: (1) the airport would
remove all landfirll material from the site and refiII
and rehabilitate the site with ltll that met U.S. En-
vironmental Protection Agency and Postal Service
envtonmental and engineering standards; and (2)

the site would be ground leased to the Postal Service
for 40 years at fair market rental value.

These conditions, which were fair and logical from
the Postal Service's perspective, were like asking for
Albuquerque's frrst born in terms of their economic
implications. Fair market ground lease annual rental
was estimated to be $0.50 per square foot of surface
area based on a l\Vo return on an estimated land
value of $5.00 per square foot. However, for every
surface foot of land, there were up to 40 cubic feet
of garbage, fill or contaminated soil that had to be
removed and replaced with clean hll. The cost of
removing the fill, rehabilitating the site and relo-
cating and extending utilities and roads to the site
was expected to cost more than the property's land
value and 10 to 20 times the annual rental revenue.
Thus, the airport would receive at best a below mar-
ket return on the site preparation costs and no re-
turn on the land.r

You've Got To Be Kidding!
Astoundingly, within a few weeks airport offrcials
agreed to meet the Postal Service's requirements,
with only minor clarifications and modifications. Our
initial reactions included both surprise and cyni-
cism. We knew there had to be a Trojan horse some-
where in the city's offer. We never found it.

Negotiations were concluded in early 1988: The
rent was set at $116,000 annually for 20 years (based

on a L|?o return on $5.20/per square foot of land

value). An option extended the lease for an addi-
tional 20 years with the rent adjusted on the basis
of a reappraisal of the property.

Over the next two years, an estimated 150,000
cubic yards of frII were removed. A plastic polyvinyl
chloride liner was placed on the bottom and sides of
the excavation to protect against the migration ol
methane gas from surrounding dump properties. The
site was re-engineered with clear f-rll and delivered
to the Postal Service in buildable condition in late
summer, 1990. The Postal Service completed con-
struction of its building in May, 1991 and moved
into its new AMF in June, 1991. LJltimately, the cost
to the airport exceeded $1.4 million for a site with
an appraised market value of about $1.1 million.

Why Spend More To Rehabilitate A Site
Than The Site Is Worth?
Although my client acquired a suitable site at fair
market value under very di{ficult conditions, I was
puzzled by the outcome. I was bothered by the seem-
ingly uneconomic terms airport officials ultimately
accepted: Throughout my career, I have advocated
reaching fair deals in which both parties win. I won-
dered if the Postal Service's ability to block the air-
port expansion was the ultimate reason for the
offrcials' decision, or if other factors also were at
work.

Although still unsure of airport officials' moti-
vation, I have concluded that they acted in an en-
vironmentally responsible and economically logical
manner. I base my conclusion on the following two
guidelines:

t. A particular piece of real proPerty should not
always have to bear the full burden of cleaning
up environmental pollution even though that
polution is located entirely within the bound-
aries of the property.

A regional airport of necessity must include many
elements and uses, including runways, Passenger
terminals, air cargo facilities, aircraft service facil-
ities, public parking, etc. An AMF is just one ele-
ment that must be accommodated at a regional
airport such as Albuquerque International. In this
case, the airport had insulficient land to accommo-
date all its necessary uses unless it reclaimed some
of the "Dump Site." Responsibility for reclamation
of the "Dump Site" rested with the airport, not with
the tenant who ultimately leased the site. The cost
of the dump site cleanup might therefore be consid-
ered as a capital cost that should be spread over the
entire airport property. Thus, the cleanup cost of
$6.36/per square foot (1.4 million + 220,000 square
feet) for the hve-acre site is reduced to $0.016 per
square foot when spread over the entire 2,000-acre
airport property.

This conclusion may be extended to any real es-
tat€ project, either new development or redevelop-
ment. Today, some portion of many large properties
on which development has been proposed has been
polluted and must be cleaned up. Unless the cleanup
is considered to be a capital cost ofthe entire project,
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1980
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1985
1986
1987
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Year
1980
1981
1982
1983
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1985
1986
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All

S

$ 48.66
52.78
49.40
50.27
56.53
7t.25
90.25

102.50
t12.75
97.50
74.X4

S

$ 46.28
58.67
48.59
45.86
51.48
64.33
76.L2

104.80
98.67
86.21
69.63

A

$ 55.30
57.58
45.88
54.56
57.87
66.75
92.25

103.87
100.8r
92.42
76.43

A

$ 63.79
61.49
57.35
59.35
76.74
80.23

109.48
r22.80
110.61

B
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48.59
49.80
47.81
61.85
72.02
87.55
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106.19
90.49
74.38

B

$ 48.01
49.19
64.17
65.97
62.89
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r23.57
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107.37
89.21

$ 65.80

38.25
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132.60
66.26
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86.55

$ 51.75
45.02
45.08
55.78
55.29
82.89

t04.47
113.99
117.50

E

$ 41.49
45.19
48.91
57.31
55.32
64.86
89.99

101.43
116.73
729.34
72.92

E

$ 39.68
55.64
53.38
79.66
63.78
80.05
97 .28

109.06
126.36
108.08

82.75

F

$ 48.15
40.35
u.74
47 .r8
62.t2
68.97
8r.60
94.06
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68.00
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42.73
47 .87
49.46
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63.40
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66.99
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95.12
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All
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48.94
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Ail
$ 57.42
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62.88
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Three-Town Total
Zone

CD
s 54.04 $ 45.83
49.68 45.47
43.37 36.65
53.39 49.74
61.20 51.86
66.75 68.60
97.49 85.8r
94.97 97.93
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103.25 100.32
76.29 74.77
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C
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43.38
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A
$ 62.83

A

$ 35.05
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47 .86
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57.46
83.17
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93.85
92.42
70.09
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Zone

D
$ 30.64

47 .81
43.56
38.00
48.87
47 .6L
80.42
70.49
86.54
58.19
58.66

Town C
Zone

D

$ 47.69
40.27
33.58
36.89
50.32
66.62
84.07
94.16

1 15.19
t42.44

79.34

39.70
50.75
46.16
51.79
54.79
91.14
97 .67
81.61

136.38
64.89

F
$ 40.31

43.70
44.67
45.51
62.7L
61.18
69.84
82.79
96.97

108.23
64.23

G
$ 37.49

30.21
54.60
39.85
46.38
65.44
65.82
89.91
99.12

100.74
59.71

Alt
$ 41.13

38.87
47 .85
42.t7
51.35
59.64
78.54
88.17
92.66

106.46
62.18

59.06
63.63

B

s 35.34
48.4L

43.65
67 .64
70.47
82.22
92.15

100.60
92.92
72.34

37.05
45.08
55.09
67.77
87 .42
84.85

$ 40.23
50.46
48.87
62.07
78.73

126.54

48.14
44.78
75.97
96.04
83.41

52.68 62.77
124.95
68.84

E

s 45.99
41.38
40.57
40.41
47 .78
64.07
79.87
98.27

122.50
136.49
73.55

F

$ 60.56
31.31
44.20
20.13
63.29
66.68
74.94

105.43
104.80

78.44
67.98

G

$ 32.09
44.t7
50.76
24.65
62.61
56.92
88.92

t16.23
108.89

75.73
76.15

100.25
109.36
101.88

73.63

Alt
$ 44.74

44.99
44.22
42.06
55.29
63.58
83.39

$ 50.46
54.03
44.64
46.85
50.21
60.51
95.00
90.57

104.19
99.32
75.24

Photograph of the site being compacted with clean
fill. Polyvinyl chloride liner can be seen around
the edges of the site.
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A Search Goes Nowhere
The Postal Service's letter served its purpose; the
city of Albuquerque agreed that the existing AMF
would not have to be vacated. With the AMF now
protected, our search for a permanent site shifted
into high gear. Because we had virtually no suitable
site leads, we decided to leave no stone unturned. In
addition to airport officials, we contacted most ofthe
owners of nearby property (even owners of property
that did not have direct airport access) and tenants,
including the mmmander of Kirkland Air Force Base.

We undertook investigations (legal, engineer-
ing, site planning, environmental, appraisal) of a
number of properties that offered at least the pros-
pect ofbeing workable. However, each property pos-
sessed one or more major problems, and the most
likely prospects conflicted with the airport's long
range plans. Still, we persisted in an attempt to make
at least one of these sites work. The Postal Service's
Iegal staIl in Washington, DC, even dusted off its
condemnation powers, a right the Postal Service sel-
dom threatened and had not invoked in at least a
decade.

The Garbage Dump
It was during this period that airport oflicials first
offered the site which our acquisition team there-
alter refered to simply as the "Dump Site." I was
introduced to the "Dump Site" as a passenger during
an airport vehicle tour of potential site locations for
the new AMF. My guide's brief description of the
site f-rt the Postal Service's site criteria perfectly.
However, the guide's description ended with the ob-
servation: ". . . Oh by the way, it's a fill site; previ-
ously, it was a garbage dump." As we approached
the site, I suggested, in the most diplomatic way
possible, that we not even stop or turn offthe engine,
because there was no chance in hell that the Postal
Service would locate a post office on a garbage dump.
I had worked with the Postal Service long enough
to know how careful it was in accepting any site and

how even the smallest toxic hazard or environmen-
tal blemish was reason enough to remove an oth-
erwise excellent site from consideration. In this case,
the potential for liability and constraints on build-
ing was enormous.

We soon learned that every bit of the more than
hve-acre "Dump Site" had been frlled with garbage,
in some spots up to 4O-feet deep, and the site had
been covered with a thin layer of noncompacted fill.
The site was generating signilicant quantities of
methane gas that was migrating beyond the land-
fill's boundaries. Natural soils below the landlill had
been contaminated. The surface of the site looked
like a moonscape; its topography varied because of
uneven settling of the noncompacted fill. Foot-wide
pipes, for draining off methane gas, shot six feet up
from the ground throughout the site. In its current
state, the site was unable to support any building
foundations. Its highest and best use seemed to be
its current use: as an exterior storage area for con-
struction materials and a rough parking area for the
construction workers who were involved in the air-
port expansion.

It was widely known that the site had been used
as a municipal garbage dump for the city of Albu-
querque from the early 1940s through the 1960s.
Given the absence ofenvironmental controls and ad-
equate methods of disposal of toxic materials during
that period, we feared there was much more than
municipal garbage on the site, even though recent
soil tests conhrmed the nonindustrial nature of the
fill.

Our wildest, though unfounded, fears centered
on the possibility ofradioactive contamination ofthe
site because of its proximity to the areas in which
the frrst atomic weapons were developed and tested.
Los Alamos is located 60 miles north of the site.
Iluring the late 1940s and 1950s, Kirkland At Force
Base was home to the Armed Forces Special Weap-
ons Command and an atomic test squadron that took
part in the 12 nuclear test series conducted in Ne-
vada and the Pacif-rc. In addition, nuclear weapons
research laboratories located in and around Albu-
querque assisted in the atomic weapons programs.
With this information as background, I told airport
officials that he]l would freeze over before the Postal
Service would accept this site, even if it was pro-
vided free of charge.

What It Takes To Make An Unusable Site
Usable?
Airport offrcials did not back off this site as I had
hoped, and soon were pushing it even harder. I was
frustrated. I knew at the time that it would be fool-
ish for the Postal Service to accept the site. It was
my opinion that the city of Albuquerque was trying
to pass off on Uncle Sam not only an unusable site
but ar enormous potential liability as well.

To convince airport olficials that the site had
been d'iligently and thoroughly considered, the Postal
Service set into writing the precise conditions under
which it would accept the site. We did not expect

TABLE 4

Inllation-Adjusted Sales Prices per Square Foot (by Zone) Before 1/84 and After 12183

fime S A F G

Three-Town Total (1,423 Salee)
Zone

BCDE All
Before
Alter
Percent
Change

fime

$ 53.53
82.91

$ 50.41
86.91

$ 45.75
84.79

+72 +55 +85

S A B

$ 50.21 $ 43.25
89.49 85.57

+78 +98
Town A (487 Sales)

Zone
CD

+70 +74

E F

+76 +75

G Ail

$ 48.87
83.32

$ 45.48
79.35

$ 44.10
/ I.OO

s 47.45
83.09

Before
After
Percent
Chance

fime

$ 60.82
97 .23

$ 56.78
101.37

+ll +60 +79

$ 61.67 $ 50.55
97.27 93.13

+58 +84
Tovn B (449 Salee)

Zone

$ 60.94
89.97

$ 48.18
79.76

$ 47 .64
86.16

$ 54.36
91_73

+48 +81 +66 +69

S A B C D E F G All
Before
After
Percent
Change

$ 36.28
64.26

+77

$ 42.79
69.58

$,{6.40
68.54

$ 44.t4 s 4r.64
89.43 68.28

+ 103 +64
Town C ({87 Sales)

Zone

s 44.09
74.13

$ 42.7 4
71.33

$ 43.41
73.19

$ 46.04
76.21

+48 +63 +66 +68 + 6'.7 +69

fime S A B C D E F G All
Before
AIIer
Percent
Change

s 48.95
77 .05

$ ,14.03
74.53

$ 42.73
83.68

s 49.50
85.65

$ 41.31
u.r2

$ 44.42
79.28

$ 43.40
83.79

+93

$ 44.24
82.82

+87+57 +69 +96 +73 + L23 +104 +78

TABLE 5

Number of Usable Sales (by Zone) Before 1/84 and Alter 12183

Three-Town Total
Zone

fime S A B C D E F G .\l I

Before
After
Percent Change

fime

139
+36

4t
81

+98
Town A

28
99

+ 253

28

+ 175

36
105

+ t92
178

+ 131

67
133

+99

433
990

+ 129

Zone

S A B C D E F G Att
Before
AJter
Percent Change

fime

47
83

+77

6
16

+ 767

I
2L

+ 133
Town B

l5
4t

+ 173

9
26

+ 189

2l
57

+ 171

19
45

+ 137

151
ddo

+ 723

25
47

+88

Zone

S A C D E F G Alt
Before
After

Percent Change

Time

L2
77

+42

4
l4

+250

15
18

13
23

+77

30
6r

+ 103

50
73

+46

6
77

+ 183

Jt,
60

166
283

+70+20
Town C

+67

Zone

s A C D E F G All
Before
After
Percent Change

74
56

+ 300

20
61

+ 205

View of property prior to rehabilitation.
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L4
39

+ 179
4t

+486

18
47

+ 161

t7
42

+ 747

72
25

+ 108

14
60

+ 328

116
371

+ 220

$ 54.45
96.18

$ 40.05
89.16

83
178

+ 115

B

B

- l'4l-:
,

E
a!

I r^L
d

E,l



TABLE 6

Number of Sales as a Percentage of Each Year's Total (by Zone)

areas for cargo and postal vehicle parking and ma-
neuvering, an air cargo container storage area, un-
secured employee parking areas and a one-story
building of about 30,000 square feet.

Finaily, an AMF must have vehicular access and
parking to provide the retail postal customer with
24-hour service.

Albuquerque International Airport
At the time we accepted this assigrrment, the Al-
buquerque AMF was il desperate need of more space.
Because of the lack of space, mailbags often were
left outside on the airport tarmac, covered only with
tarps when rainfall was imminent. The AMF was
operating out of a 5,000-square-foot building on a
36,000-square-foot site. Our assignment was to
identify and acquire a 220,000-square-foot site on
which a 30,000-square-[oot building could be built
and later expanded to 45,000 square feet or more.
To complicate matters, the airport was in the process
of its own major expansion program. The existing
AMF consequently was slated for demolition; al-
ready, giant earth moving equipment was operating
within 50 feet of the AMF.

We discovered that the airport expansion plans
made no provision or a-llowance for the Postal Ser-
vice's needs. That the $120 million Albuquerque air-
port expansion program did not include space for a
postal facility was not unusual. Increased need for
airport land, caused by the rapid growth ofair travel
and restricted airport locations due to urban en-
croachment, have created tight space conditions at
airports throughout the United States. In addition,
airport planners often have placed the needs of com-
mercial air carriers and air cargo companies ahead
ofthe Postal Service's needs. The Postal Service does
not own or operate its own planes, while United Par-
cel Service, Emery and Federal Express own and
operate their own aircraft. Thus the Postal Service
is in the unique position of needing access to airline
ramp areas even though it does not operate aircraft.

Two other factors made site selection and ac-
quisition difllcult. The runways at Albuquerque In-
ternational Airport are used jointly by commercial
carriers and U.S. Air Force planes from Kirkland
Air Force Base, an active, secured military estab-
lishment. It is not uncommon for takeoff of a com-
mercial jetliner to be followed by the simultaneous
takeoff of a pair ofjet fighters. Because Kirkland
Air Force Base controls about half of the airport
property and adjacent land, many nearby sites were
offlimits for all but military uses.

The airport is located on the western edge of a
mesa. Steep dropoffs to the west and southwest made
expansion diflicult in these directions. Thus, site se-
lection for a Postal Service AMF at Albuquerque
Airport was hampered by urban growth, the pres-
ence of a secured military facility and natural
topography.

The Assignment Changes
At my initial meeting with airport offrcials, I was
told not only that there were no sites available for

a new AMF but that within six months the Postal
Service would have to vacate its existing AMF. This
news was unexpected and serious in its implications
on our work. Without the existing facility, no matter
how inadequate it was, how could the Postal Service
fulfrll the needs ofthe residents ofNew Mexico? The
news set off alarm bells at the Postal Service's West-
ern Regional Headquarters in San Bruno, Califor-
nia, and changed our number-one priority from
hnding a site for a new AMF to keeping the existing
facility in operation.

The Postal Service was leasing the lard and
building for the present AMF from a private real
estate investor who had a master ground lease from
the city of Albuquerque which owned the fee prop-
erty rights. AII terms alld conditions of the land and
building leases were reviewed with a hne-tooth comb,
not only by our f-rrm but by the Postal Service's real
estate arrd legal stalf at Western Regional Head-
quarters. The leases subsequently were sent to the
legal stalI at the Postal Service's national head-
quarters in Washington, DC. Review of the leases
indicated that: (1) because the leases had no provi-
sion for early termination, the Postal Service had
the right to use the existing AMF for another five
years, (2) because the Postal Service had options to
extend the lease for six additional five-year terms,
it had the right to operate its AMF at the same
location for almost 30 more years. Legal review also
demonstrated that the cihr's eminent domain powers
could not be used to take over land leased by a fed-
eral agency.

The Postal Service decided to affirm to the city
of Albuquerque, in the most clear, direct and une-
quivocal terms possible, the following: (1) the valid-
ity ofthe Postal Service's lease and the lessor's master
ground lease; (2) the Postal Service's intention to
defend its leasehold interest through legal action at
the highest levels, extending even to Washington,
DC, if necessary; and (3) the Postal Service's inten-
tion to continue to operate at the existing location
until a suitable new location was acquired.

I suggested that it might be wise for Postal Ser-
vice employees to operate the existing facility 24
hours a day to ensure that the structure was not
"mistakenly" demolished by an errant earth mover
in the middle of the night. Although I offered this
suggestion partly in jest, I was aware of more than
one case in which demolition or destruction of real
property improvements or natural amenities (trees,
for example) rendered lease provisions, even with
court protection, moot. If the AMF were mistakenly
damaged or demolished, a lawsuit to recover mon-
eta4r damages would drag on for years; in the mean-
time, the Postal Service would be without an
operating AMF. I also knew that airport officials
were motivated to assist the Postal Service in find-
ing a site for a new facility in order to eliminate the
existing one which put a monkey wrench in the air-
port's $120 million expansion plans.

Three-Town Total
Zone

Year S A B D E G AllC F

1980
1981
1982
1983
1984
1985
1986
1987
1988
r989
AIl

L6.257o
17.31
L5.24
18.06
L2.43
L2.39
14.03
19.14
13.43
12.90
14.90

8.7570
5.77
5.77
6.25
8.65

11.50
12.22

8.02
11.94

1.61
8.92

8.21
12.90

7.38

7L.257a
6.73

10.48
9.72
3.78
7 .52

10.41
8.02
8.21

16.13
8.57

8.759o
9.62
6.67
6.t,r'
5.95

11.50
11.76
11.73
14.18
6.45
9.91

75.00?o
11.54
17 .t4
17.36
14.59
14.60
13.57
15.43

8.21
tt.2g
14.05

8.75?o
8.65
4.76
4.86
7.03
7.08
9.05
5.56

13.7 1Vo

23.08
20.95
13.89
23.24
19.03
14.03
16.05
17.16
19.35
77 .92

17 .50Vo
17.31
19.05
27.53
24.32
16.37
14.93
16.05
18.66
19.35
18.34

100.007c
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00

Town A
Zone

Year S A B C D E F G All
1980
1981
7982
1983
1984
1985
1986
1987
1988
1989

A11

32.14?o
33.33
41.18
26.87
19.70
18.42
25.35
32.76
27 .78
36.36
26.69

l0.7L%o
12.82
5.88
8.96
9.09

l7.l l
14.08
8.62

12.96
0.00

11.50

3.5710
5.13

11.76
1.49
6.06
3.95
4.29
7.72
7 .41
9.09
4.52

l0.7lVo
0.00
5.88
7.46
1.52
6.58
9.86
6.90
5.56
9.09
6.16

L0.77Vo
17.95
23.53
10.45
25.76
15.79
12.68
13.79
14.81
27 .27
16.02

14.29Ea
7.69
5.88

25.37
16.67
15.?9
14.08
13.79
9.26
9.09

14.78

14.29Vo
15.38
0.00

13.43
15.15
10.53
14.08
72.07
16.67
9.09

13.14

100.007c
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00

7
5
5
t

11
5

57?c
69
88
97
06
84
63

10.34
5.56
0.00
7 .79

Town B
Zone

Year S A B C D E F G All
1980
198r
1982
1983
1984
1985
1986
1987
1988
1989
Alt

1.72

5.26
6.94
2.70
0.00
4.r7
4.01

3.859o
tl.54
5.36
8.62
5.77
6.58
5.56

10.81
4.55
0.00
6.46

7 .697o
0.00
3.57
3.45
3.85
6.58
6.94
5.41

13.64
0.00
5.t2

Ll.54Vo
3.85

10.71
8.62
L.92
6.58

11.11
5.41
0.00
8.33
7.35

3.8570
19.23

1.79
10.34

3.85
6.58

13.89
5.41
9.09
8.33
8.02

Town C
Zone

15.38Vo
23.08
23.27
12.07
27.15
19.74
79.44
29.73

20.83
20.27

0.00Vo
0.00
5.36

26.92Va
19.23
23.2t
18.97
25.00

19.44
18.92
18.18
20.83
21.38

30.7 7Va

23.08
26.79
36.21
32.69
26.32
16.67
21.62
3r.82
37.50
27.39

100.007c
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00

Year S A B C D E F G All
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
All

LL.54Vo
5.13

18.75
L5.79
10.45
12.16
11.54
11.94
3.45

14.81
r0.88

7 .69Vo
2.56
9.38
5.26

11.94
10.81
15.38
8.96

10.34
3.70
9.86

ll.54Vo
15.38
12.50
2r.05

7 .46
9.46

10.26
10.45
73.79
25.93
72,LL

19.23Vo
5.13

15.63
10.53

7 .46
16.22
15.38
L6.42
24.74

7.4r
L4.37

75.38Vo
7 .69

72.50
5.26
7 .46
8.11
7 .69
8.96
7.72
3.70
7.60

3.857o
30.77
15.63
10.53
19.40
18.92
10.26
16.42
18.97
14.81
16.63

7 .69?o
15.38
15.63
5.26

26.87
72.16
14.10
16.42
15.52

7 .4L
15.20

100.007o
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00

32

23.08Vo
17.95
0.00

26.32
8.96

12.16
15.38
10.45
t2.07
22.22
13.35
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HOW A
GANBAGE
DI'MP BECAII,IE
A POST OFFICE

A fiue-acre municipal dutnp proued to be
an enuironmentally and econornically
responsible site for an air mail facilities
building.

by John J. Wallace, CRE

f he assignment: to acquire five acres of Iand for
I the U.S. Postal Service at Albuquerque Inter-
I national Airport. The problems: ihe only avail-

able site was fr.lled with 40 feet and 30 years ol
accumulation of municipal garbage; the Postal Ser-
vice was unwilling to assume liability for environ-
mental contamination of unknown dimensions, nor
to spend more for the use of the land than the worth
of its surface rights. Although the assigrment was
seemingly impossible at the time, a major postal [a-
cility sits on that hve-acre site today, Completion of
this assigrrment may provide a model for cleaning
up and reusing similarly polluted properties.

The Assignment
In early 1987, at the time of the Albuquerque as-
signment, our hrm (Wallace & Steichen, Inc.) al-
ready had extensive experience with the Postal
Service. This experience provided us with a detailed
understanding of the Postal Service's site and facil-
ity requirements and acquisition procedures. We also
had a strong working relationship with the staff of
the Postal Service's real estate, facilities and envi-
ronmental divisions. A close and trusting consul-
tant-client relationship is important to the success
of any consulting assignment, but it is crucial to the
success of the really diflicult jobs. We soon were to
learn that this job would be a diffrcult one.

Air Mail Facilities
Air Mail Facilities, usually referred to in Postal Ser-
vice lingo as AMFs, are located at major airports
that serve an area through which all mail moving
by air must pass. The Albuquerque AMF serves the
entire state of New Meico. Any mail in the air mail,
Iirst class, overnight, special delivery or priority cat-
egories that is sent to or from the state of New Mex-
ico likely will pass through the Albuquerque AMF.
Third a-nd fourth class mail which travels by air on
a space-available basis also may pass through this
AMF.

AMFs have unique site requirements that are
often diffrcult to meet. First, the site must be located
within al airport's security fence to provide direct
access to flight ramps so air cargo containers from
airlines that have contracts with the Postal Service
may be picked up and delivered directly.

Second, the site must possess direct vehicular
access to public streets so that Postal Service vehi-
cles can collect and distribute mail to major postal
facilities throughout the state.

Third, the site must be relatively large; space
must be allowed for adequate exterior secured paved

John ,1. llollace, CRE, is a principaL and president of Wal-
lo4 & Steichen, Inc., a real estate consulting compan! lo-
c:atcd in Palo Alto, CA Duing his 20-year real eswe cateer,
he has serued. in a number of capacities, incLuding senior
real estate economisl with SRI ltternational.

properties in Zone S. The small numbers of sales in
individual zones in each town in each year made it
both diffrcult and potentially misleading to draw
further general conclusions.

M ultiple R egre s sion Analy sis
The dependent variable used in all MRA models was
inflation-a{iusted sales price per square foot of liv-
ing area (ADISPSF). T\vo time variables were em-
ployed: DDATE (date of deed: year and month) and
BEFAI"I, which indicated whether the deed was re-
corded before January l, 1984, or aft,er December
3f, 1983. If the recording occurred after December
31, 1983, BEFAI'T was assigned a value of 1; if the
sale occurred prior to January 1, 1984, the value of
BEFA-FT was 0.

The price influence of all reported distance zone
locations was compared with that of Zone G, the
most distant zone from each SSA. Therefore, the val-
ueg or coefficients for each ofthe reported seven zone
variables (S and A through F) represent dollar dif-
ferences in comparison with the price effects of a
Zone G location. A negative coefficient meant that
the dollar level of price influence for the zone in
question was lorler than that for Zone G. A positive
coeflicient meant that iL w* higher than that for
Zone G.

Adjusted Sales Price Per Square Foot As The
Dependent Variable. MRA was applied separately to
the three-town total data set and to the Town A,
Town B and Town C data subsets.

The results were impressive statistically. The
coefficient of multiple determination (R-squared),
which indicated the percent of variance in ADJSPSF
explained by the independent variables, was at ac-
ceptable to high levels. Moreover, the high F ratios
in the models mean that it was almost totally un-
likely that the results occurred by chance.

Both DDATE and BEFAtr"I were highly signif-
icant andposlliue, which indicated a continuing (im-
plicitly linear) increase in ADJSPSF over the entire
study period. Lot size and square feet of living area
were next most sigrrifrcant, followed by number of
garage stalls ald age at the time of sale.

In Town A, none of the zone variables was sta-
tistically signifrcant. Moreover, they all were pos-
itive. In Town B, on the other hand, all zone
coeffrcients were negative. Coeffrcients for Zones S,
B arrd D were statistically sigrrificant. These results
indicated a probable negative influence on ADISPSF
associated with Zones S, B and D (and possibly Zone
A) Iocations relative to Zone G.

In Town C, as in Town A, none of the zone var-
iables was statistically signifrcant. The Zone S coef-
hcient was negative in both time models, but there
was a high probability that this was a chaace
occurTence.

In summar5r, there was no evidence of negative
price impacts from locations in Zones S, A and B in

Town A; there was a small but almost totally insig-
nifrcant negative impact in Zone S in Town C. In
Town B, on the other hand, the negative influences
of proximity to the Superfund site (Zones S, A and
B as well as D) were both apparent and statistically
sigrrifrcant.

Time-Distance Interartions. The MRA models
discussed above took into consideration the separate
price influences of both time and distance from the
pertinent SSA in each town. Other property and
transaction characteristics also were included in the
analysis with ADJSPSF as the dependent variable.

RECGC made further t€sts in an attemPt to
identify a:ed measure lhe combined orTbjn! effects
of time and distance zone location on ADJSPSF.
Special emphasis was placed on "time" after Janu-
ary 1, 1984.

In MR.A models, any existing joint or combined
effect can be identihed and measured through the
use of an interactive variable. In this instance, the
interactions of the time and locstion variables were
calculated and tested.

(Table 7 shows the interactions of the deed date
with each of the distaace zone indicators to produce
the seven time-distance interactive variables in-
cluded in the models. Similarly, Table 8 shows the
results of using before-after/distance zone interac-
tive variables. Tables 7 and 8 identi$ the same highly
sigrrifrcant variables: DDATE or BEFAI"I, SFLI-
VARE and LOTSIZE. AGE and GARSTAI,S also are
signifrcant.)

All of the distance zone variables were not sig-
nificant in the three-town total data set. Similarly,
all the time-distance interactive variables were not
sigrrificant except for D/BEFAFT (which was pos-
itive). Only the interactive variable for Zone B in
Table 7 was negative; all the others in both models
were positive. For the three-town total data set,
therefore, no post-announcement negative effect of
any consequence on ADJSPSF was associated with
proximity to the SSAs.

Very similar results were found for Town A. Only
the Zone C/DDATE interactive variable in Table 7
was negative. All others, especially for Zones S, A
and B, werepositiue. Moreover, only the positive in-
teractive variable for Zone F in Table 7 was statis-
tically signifrcant. None of the BEFAFI interactions
was statistically sigrrifrcant.

In Town B, on the other hand, the interactive
variables for Zones A and D in Table 7 and for Zones
S, A, B and D in Table 8 were all zegotiue. AII others
were positive. None of the interactive variables for
Town B was statistically sigrriftcant, however.

In Town C, only the interactive variables for
Zones B and C in Table 7 were negative, but both
zones were quite insigrrifrcant. All interactive var-
iables were positive in Table 8. No interactive var-
iable was statistically sigrificant in either Table 7
or 8.
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TABLE 7

Comparison of MRA Coeflicients and t Values Time-Distance Interaqtionsl

temporary nature of a modern landhll. As the tem-
porary use period is reduced (from 25 or 30 years to
less than l0 years), the adaptive reuse considera-
tions of a Iandfrll site fall within the normative time
horizone of most large-scale development plans.

With insight, cane and craltsman-like diligence,
a modern landfill site csn be transformed from al
underutilized mound of dirt and refuse to an eco-
nomically effrcient real estate asset that is beneli-
cial to the consumer, the community and the
developer.
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Three-Town

Total
Town

A
Town

B
Town

C

- 0.01
(14.67)+r

- 0.16
(- 4.47)*'

8.30
(15.04)rr

.0007
(l6.01)**

6.64
(5.56)'*

- 60.55
( - 0.88)
- 29.59
( - 0.34)

18.66
(0.22)

- 0.05
( - .0007)

- 100.61
(- L.27)
-76.04
( - 1.14)

- 79.97
(- r.r1)

0.71
(0.88)
0.35

(0.35)

- 0.23
( - 0.23)

0.03
(0.04)
1.16

0.25)
0.90

(1.15)
0.95
(r.r2)
0.62

80.91
20.75

- 0.01
( - 6.85)**
- 0.16

(-2.49)r
8.14

(9.21)*r
.0008

(4.66)**
2.60

(r.37)
- 95.68
( - 1.06)

- 87.86
( - 0.76)

- 111.46
( - 0.78)

15.78
(0.r2)

- 215.06
( - r.53)

- 162.86
( - 1.57)

- 234.42
( - 2.11)*

1.13
(1.07)
1.09

(0.81)
1.36

(0.81)

- 0.12
( - 0.08)

2.55
(r.55)
1.96

( 1.61)
2.77
(2.r3).
0.69

35.80
t7 .29

- 0.01
( - 6.56)r'*
-0.25

(-4.40)*r
7 .14

(9.51)* *
.0007

(7.68)* *

5.66
(2.7 4)**

- rr3.72
( - 0.66)

49.55
(0.26)

- 160.13
( - 0.64)

- 132.78
( - 0.90)
151.70

(1.08)

- 111.82
( - 1.08)

- 36.98
( - 0.35)

1.13
(0.55)

- 0.60
( - 0.32)

1.68
(0.58)
1.54

(0.88)

- 1.91
(- 1.16)

7.27
(r.04)
0.38

(0.31)
0.62

24.25
2L.14

- 0.03
( - 12.49)*',r

- 0.16
( - 2.56)*

7.97
( 7.39)'l *

.0011
( 15.55)* *

9.99
(5.07)+l

- 51.23
( - 0.37)
- 51.03
( - 0.34)

50.16
(0.42)
32.48
(0.26)

- 163.19
( - 1.30)

- 7 4.62
( - 0.61)

- 5.23
( - 0.04)

0.58
(0.36)
0.59

(0.33)

- 0.56
( - 0.39)
- 0.36

( - 0.25)
1.94

(1.33)
0.84

(0.59)
0.09

(0.05)
0.71

39.18
20.19

1.54
1,403

r.79
485

1.58
445

1.83
473

These interactive variable findings showed a clear
and reasonably consistent pattern. Any negative ef-
fects that could be identified and measured in as-
sociation with proximity to one of the SSAs ofer
January 1, 1984, were conl-rned to Town B. Even the
negative effects in Town B were not statistically

sigrrihcaat, however; they could easily have oc-
curred by chance. In Towns A and C, no measurable
or discernible negative effect from proximity to the
SSA was indicated, especially after Januar5r 1, 1984.
Moreover, the interactive model results indicated that
the passage of time after the announcement did not
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Zone A
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ATDDATE

B'DDATE

C*DDATE

DIDDATE

EIDDATE

F*DDATE

R-Squared
F Ratio
Standard Error
of Estimate
Durbin-Watson
Number of Sales
1. Time ia deed d,ale: ADJSPSF is the d.zpcnd.ent uoriable. 2. Numbers in panntheses drz t-ua.lues
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C. What is the owner's and the manager's
track record? Have they owned or man-
aged other landfrlls? If so, how have they
performed in the past?

V. Determine long-term care responsibility: Who
is currently maintaining the site? Will they
continue to do so?

VI. Assess the frt of the project to:
A. Physical attributes: Is the site suitable for

the development, considering such factors
as size, shape, slope, topography, soil con-
ditions and drainage characteristics?

B. l,eeaupolitical attributes: Is the property
zoned for the intended use? If not, what is
the potential for changing the zoning
classification? Is there likely to be oppo-
sition to the proposed development?

C. Linkage attributes; Does the site have the
necessary access and utilities?

D. Environmental attributes: How will the
proposed project affect the landfrll and the
surrounding environment? For example,
will excees weight disturb the cap? Will
runolf from a parking lot overload the
surrounding drainage systems?

E. Dynamic attributes (people's perception):
How will the community respond to the
proposed development? How will the in-
tended market react to a landf-rll site?

VII. Hire a qualified environmentsl engineer to
address the following issues:
A. Does contamination exist on (or near) the

pmperty in the soil, water or air?
B. If not, what is the potential for contami-

nation from the landfrll site and neigh-
boring properties?

C. If so, what would be the cost of repair ac-
cording to federal, state and local
specifrcations?

As a frnal precaution, indemnification clauses,
dralted by a lawyer familiar with environmental lit-
igation, should be included in development con-
tracts. Although indemnification clauses do not
release owners and operators of the property from
the strict liability mentioned above, these clauses
cs.n be enforced to recover the cost of cleanup.

What Does The Future Hold For Landfills
And Their Subsequent Development?
The function of a landfrll will change in the near
future due to the practice of integrated waste man-
agement, which involves the coordinated use of waste
reduction, recycling, treatment and disposal sys-
tems to minimize envhonmental impact and maxi-
mize resource utilization at a reasonable cost.ls One
result of int€grat€d wast€ management is that a
la-ndhll will no longer be considered a final resting
place for alJ material but a waste decomposition
system.

Landfills will always be a necessarlr component
of the integrated waste management system, be-
cause there always will be a residue that cannot be
recycled, burned or composted. Estimates indicate

that if waste were reduced by all possible methods,
50?o of lhe landhll volume still would be needed.l!

Up to this point, landfrlls have progressed from
the old town dump to today's modern, sanitary land-
fills beause of reactions to environmental problems.
It is anticipated that future land{-rll desigr will be
proactive in nature. Research on refuse decomposi-
tion has revealed two principal methods for enhanc-
ing decomposition.

I*arhate Recycling
Leachate recycling collects leachate from the base
of a landfrll and pumps it to the landfill's surface
where it ie injected into the cap. This method main-
tains a high moisture content throughout the land-
frll, increasing the rate of waste decomposition. It is
expected that Ieachate recycling will greatly reduce
the time necessary for complete decomposition of
landhll waste. As a result, development of a landfill
site may be possible in 10 to 15 years instead of 20
or 30 years.

Waste Segregation
Some tJrp€s of waste are more conducive to degra-
dation in a landfil than others. For this reason, fu-
ture landfrlls may specialize in sprecific tpes of waste.
One kind of landhll may contain inert matter, while
another may be Iike a reactor in which "refuse is
kept moist, allowed to decompose, and eventually is
dug up and used as compost."r6

While these enhancement methods have been
used in laboratories, they have not yet been applied
to full-scsle landf-rlls for long.term monitoring and
direct evaluation of results. Strict government reg-
ulations and liability issues in the United States are
impediments to testing and practicing these inno-
vative concepts in la-ndfill disposal. For this reason,
Europe is far ahead of the United States in applying
modern landfrlling techniques and ideas. The lack
of research and development funding from federal
and state governments and private industry also has
curtailed the trial of new ideas regarding decom-
position enhancement. Curent research and devel-
opment efforts have improved past design problems,
and more rigorous design standards have been de-
veloped. Sti[, future landfill desigrrs (most likely
from Europe) will treat landf-rlls as reactors for
quickly degrading refuse, promoting gas use, reduc-
ing environmental impacts and allowing for faster
development of a completed landfill site.

Conclusion
As wellJoceted, developable urban parcels become
scarce, landlill sites grow more desirable. Problems
associated with the development of landf l sites, such
as market perception, lender uncertainty, govern-
ment regulation and oversight and exposure to lia-
bility, are not iasurmountable.

This article proposes that modern landfills are
temporary land uses and that, following an appro-
priate period ofutilization, redevelopment ofa land-
fiII site is not only possible but desirable. Technolog,
is having a signihcant impact on the duration of the

TABLE 8

Comparison of MRA Coeftrcients and t values Time-Distance Interactions: Before-After January 1, 19841

Variable
Three-Town

Total
Town

A
Town

B
Town

C

SFLIVAREA

AGE

BEFAtr"I

GARSTAI,S

LOTSIZE

Zone S

Zone A

Zone B

Zone C

Zone D

Zone E

Zone F

S'BEFAT"I

A*BEFATT

BIBEFAtr"T

CTBEFAtr"I

D*BEFAT"T

E*BEFAFT

FIBEFA.F'T

R-Squared
F Ratio
Standard Error
of Estimate
Durbin-Watson
Number of Sa]es

- 0.01
(13.78)t*
- 0.10

( - 2.36)r
30.00
(9.12).t
5.88

(4.14).r
.0008

(15.19)r*
- 4.94

( - r.19)
- 1.99

( - 0.36)
-7.29

( - r.34)
- 2.02

(- 0.42)
- 8.75

( - 1.76)
- 7.37

( - 0.34)
- 3.43

( - 0.85)
7 .72

(7.47)
2.25

(0.36)
9.33
0.47)
10.35
( 1.81)
11.62
(2.02)l
L.32

(0.28)
5.81

(1.18)
0.47

43.37
24.60

1.70
1,403

- 0.01
( - 7.01)**
- 0.23

( - 3.54)'*
25.94
(6.79)'*
6.90

(2.93)r*
.0008

(7.22\'*
- 19.78
(- 2.'t)r
- 11.80
( - 1.13)

- 17.58
( - 1.41)
- 9.63

( - 1.35)

- 9.84
(- 1.29)

- 6.00
(- 1.13)

- 7.87
(- t.42)
- 1.08

(- 0.1u
- 0.39

( - 0.03)
- 1.51

( - 0.11)
10.51
( 1.13)

-2.62
( - 0.28)

0.09
(0.01)
3.45

(0.50)
0.51

15.22
24.L0

- 0.03
(- 11.41)**

- 0.09
( - 1.18)

26.69
(3.63)'.
8.23

(3.43)t*
.0011

(14.58)**

- 4.30
( - 0.44)

0.30
(0.03)

- 4.01
( - 0.45)
- 0.15

( - 0.02)
- 5.41

( - 0.57)
-7.35

( - 0.81)
- 6.65

( - 0.68)
4.59

(0.43)
0.22

(0.02)
L2.02
(L.27)
8.43

(0.84)
16.78
(1.63)
6.04

(0.62)
10.70
(0.95)
0.58

2t.47
24.51

1.96
485

1.66
445

1.95
473

1. ADJSPSF is dzpendent uori4ble. 2. Nutubers in parenthes$ are t ualues

' = Significant at the .05 leuel

" = Stgaificanl at the .01 leuel

enhance or exacerbate any negative effects that a
location close to the SSA in Town B already had on
ADJSPSF,

Summary
A total data set of 1 ,423 usable sales of single-family
residential properties in three towns in northern New
Jersey was studied over the period July 1, 1980,

through June 30, 1989. Detailed property and sales
transaction information was gathered from public
records, published sources and lield inspections. The
Iocation of each sales property was identihed by dis-
tance zone from the boundaries of a Superfund site
(SSA) in each town. Sales within the SSAs them-
selves, both before and after January 1, 1984, also
were included.
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- 0.01
( - 5.30)*.
- 0.10

(- r.24)
30.36
(5.06)*r
0.94

(0.38)
.0009

(4.40)**
-7.74(- r.22)
-2.94

( - 0.37)
- 3.11

( - 0.30)
- 1.87

( - 0.21)
- 5.98

( - 0.67)
- 0.02

( - 0.00)
- 3.29

(- 1.22)
13.58
(r.89)

7 .69
(0.86)
8.96

(0.75)
11.21
(1.06)
8.74

(0.84)
3.05

(0.37)
8.38

(1.03)
0.49

15.34
22.L8



The data sets were subjected to a series of sta-
tistical tests to provide a basis for reaching judg-
ments about: (1) whether proximity to a known SSA
had a negative effect on residential property values
in any of the three towns; (2) how far away from the
SSA any nega.tive price effect was felt; and (3) how
persistently aly such negative effect was felt over
time. Three ststistical procedures were employed:

r Simple comparisons of averages resulted in
graphs depicting the movement of average
ADISPSF in different distarce zones.

r Percentage changes were calculated by com-
paring averages of ADJSPSF before and after
January l, 1984. Tlends in sales volume were
similarly tested and compared. In addition,
changes in the percentage mix of sales by zone
for each year within each town were compared.

r Multiple regression analysis received major
emphasis. ADJSPSF was the focal dependent
variable.

Within MRA, the standard Hedonic Pricing
Model was applied using two time measures: (1) deed
date, a continuous variable; and (2) before-after Jan-
uary 1, 1984, a binary variable. The coefficients for
all reported distance zones represented incremental
differences from the price of the most distant zone
(G) which served as a control.

Finally, the Hedonic Pricing Model was modi-
[-red to incorporate time-distance interactions ofboth
deed date and before-a.fter time in combination with
distance zone.

Conclusions
The results of the statistical tests and their f-rndings
led to the following conclusions.

Only in Town B was there any systematic, sig-
nificant negative effect on ADJSPSF ond on sales
volume for properties close to the SSA. In Towns A
and C, where remefiation and cleanup were com-
pleted promptly, no syst€matic or sigrrif-rcant nega-
tive effect was evident except in sales volume in
1989. The period ofthis decline in sales was too brief
to provide a basis for generalization.

After Ja-nuar5r 1, 1984, patterns of negative ef-
fects on ADJSPSF were spotty, un-systematic and
generally insigrrificant. The only consistent nega-
tive impacts appeared in Town B, in Zones S, A, B
and D. Even there, negative interactive time-dis-
taace variables were not signilicaat. Most consistent
was a lower rate of increase in average ADJSPSF
in Zone S generally and in Zones A and B in Town
B.

Sales volumee in the distance zones closest to
the SSAs did not decline perceptibly in the years
immediately following the December, 1983,
announcement. Aly decreases that did occur were
quite temporary. In 1988 and 1989, however, when

the general level of residential sales volume de-
creased throughout the market area, the declines
were much sharper in Zones S, A and B. No direct
association with proximity to the SSAs was dem-
onstrated, however.

No measurable negative impact beyond the SSA
was evident in Towns A and B. Even there, the post-
announcement effects lyere not signif-rcant. In Town
B, on the other hand, negative price (and sales vol-
ume) effects were found with properties located at
least 500 feet from the outer boundary of the SSA
through Zone B. It is arguable that the negative
impact extended through Zone D (1,500 feet away
from the SSA) in Town B, even though the measur-
able effects in intervening Zone C was posiriue.

Standard MRA using the Hedonic Pricing Model
supported and clarilied these conclusions based on
comparisons of averages and comparisons of trends.
Nega.tive statistically significant coefficients asso-
ciated with location were found in Town B only. There
the coefficients for Zones S, A and B were both neg-
ative and statistically sigrrificant. There was no such
impact in Town A or Town C.

The foregoing conclusions also were reinforced
when interactive time-distance variables were in-
corporated into the Hedonic Pricing Model. The neg-
ative impacts noted in Zones S, A and B in Town B
were generally not signifrcant; nevertheless, there
was a continuing negative impact associated with
property locations in Zones S, A and B after January
1, 1984, in Town B only, through at least June, 1989.

Any continuing, significant negative price im-
pacts associated with proximity to an SSA were lim-
ited to Town B. The SSA within Town B was the
site within which barrels of radioactive soil were
prominently stored in the open for more than two
years with attendant continuing publicity. Several
contaminated properties in this town were fenced
off, and danger signs warning of radiation hazards
were prorninently displayed.

The Superfund sites in Towns A and C, on the
other hand, were cleaned up expeditiously, and they
had none of the adverse publicity that persisted in
Town B. As a result, their potential negative im-
pacts were effectively eliminated. Accordingly, no
sigrificant negative effects on A-DJSPSF or sales
volume emerged. Indeed, with the exception ofprop-
erties within the Superfund site itself in 1988 and
1989, no negative price effect was identihed in Towns
A arrd C.

Therefore, the market response to proximity to
a known SSA was a direct function of the speed and
appar€nt effectiveness of any remediation or cleanup
effort. These results were generally consistent with
findings from other, similarly desigrred and exe-
cuted statistical studies in other states.

human beings from the dangers of illega-l dumping
of hazardous waste. The act applies primarily to
busi.nesses that deal with hazardous materials on a
daily basis. Under this law, only landfills approved
by the USEPA may be used for hazardous waste
disposal.

Superfund
The Comprehensive Environmental Response, Com-
pensation and Liability Act (CERCI"A), also known
as Superfund, was enact€d in 1980 (and revised in
the Superfr:nd Amendments and Reauthorization Act
ISARAI of 1986) to provide funds that state govern-
ments and the USEPA can use, in emergency situ-
ations, to contain and cleanup hazardous wast€
contamination. The act authorizes the USEPA to
impose cleanup (or remedial action) responsibility
on property owners and,/or operators. If the cleanup
order is ignored, the USEPA can perform the cleanup
itself and bill responsible parties for the cost. If
cleanup is necessary and the responsible parties
cannot be found or forced to do the cleanup at their
own expense, the site is placed on the USEPA's Na-
tional Priority List. Sites on this list are cleaned up
in order as determined by the potential harm and
human health risk they impose.

Three forms of liability for site remediation ex-
ist. Strict liability always exists and is imposed on
any entity (e.g., person, partnership or corporation)
related to the property as an owner, operator, trans-
porter of or generator of hazardous material. The
liability is imposed regardless of whether the entity
knew of the problem or waa even at fault. If more
than one party is responsible, joint liability is im-
posed. The USEPA can require cleanup costs to be
covered by any of the involved parties, including
lenders. Ifa lender has participated in the operation
of (or continues to operate aller foreclosure) a prop-
erby that is named by the USEPA, the lender will
be a likely target for reimbursement of cleanup costs.
This fact has caused marry lenders to rethink com-
mercial and industrial loan underwriting policies.
Finally, liability is retroactive in that all previous
owners and operators of a property may be held li-
able, even if the problem occurred before the enact-
ment of CERCI-A.

Exceptions to Superfund's strict liability are
limited. The three exceptions (also known as the
"Third Party Defense") are summarized as follows:

1. If the contamination was csused solely by an
act of God or war.

2. If contamination "was caused solely by an act
or omission of a third party other tharr an em-
ployee or agent of the new owner or other than
one whose act or omission occurs in connection
with a contractual relationship, existing di-
rectly or indirectly with the new owner."

3. If the nev/ owner "establishes by a preponder-
ance of the evidence that he exercised due care
with respect to the hazardous substance con-
cerned, taking into consideration the charac-
teristics of such hazardous substance in light
of all relevant facts and circumstances, and he

took precautions against foreseeable acts or
omissions of any such third party and the con-
sequences that could foreseeably result from
such acts or omissions."l r

Given the limited legBl defenses against liability,
anyone contemplating the purchase or use of a land-
fill site must do everything possible to protect him-
self before committing to anlthing.
Suggestions For Risk Reduction
Risk has been defrned as the difference between ex-
pectations and realizations.l2 Expectations are based
on assumptions. The obvious method for reducing
the risk of liability is to do everything within legal,
frnancial and time limitations to "assume" as little
as possible. In the case of landhll development, the
site itself holds a set of specialized assumptions that
must be confronted. Therefore, the frrst step is to
learn as much as possible about the assumptions
associated with a landhll site. The following is a list
of suggested actions.

I. Research the site history.
A. Who were the previous owners?
B. What were the previous uses? Check to

see if any previous use involved the gen-
eration, storage (including underground
tanks) or disposal of hazardous material
listed by the USEPA. If so, were all op-
erations performed according to govern-
ment regulations? Are there any records
of contamination? If so, how was the sit-
uation remediated?

II. Find out if the property or surrounding prop-
erty is (or may be) designated by USEPA or
the state as a cleanup site.

III. Review landlill desigrr and construction.
A. Desigrr.

1. Who designed the landfrll? What is their
track record?

2. Was the landfill desigrred according to
regulations? Were any exceptions made
for special conditions?

3. What type of waste was the landl'rll de-
signed to handle?

B. Construction.
1. Who constructed the landfill? What is

their track record?
2. Did the construction ofthe larrdl-rll fol-

Iow the desigrr? Were any design re-
visions necessary?

IV. Review the owner and management history
of the site.
A. Has the owner or manager been cited for

aly violations regarding the operation or
safety of the landhll? For example:
1. Groundwater contamination?
2. Improper daily cover?
3. Complaints about odors?
4. Violations for accepting wastes other

than those types approved for the site
(e.g., a municipal landfill taking haz-
ardous waste)?

B. Are management practices well
documented?
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