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Analysis of Landfills 
with Historic Airphotos* 

The availability of one or more dates of aerial photography permits a 
temporal assessment of landfill existence, land use and land cover, 
and the physical environment. 

T HE INVENTORY A N D  ASSESSMENT of active and in- 
active landfills for environmental contamina- 

tion is receiving much attention in the wake of 
several well-publicized health emergencies. The 
use of aerial photography and thermal scanner 
data for landfill monitoring and management has 
been documented (Souto-Maior, 1973; Garofalo 
and Wobber, 1974; Philipson and Sangrey, 1977; 
Sangrey and Philipson, 1979). Major emphasis in 
these studies was placed on the use of newly ac- 
quired remote sensor data, collected specifically 

be obtained at low cost from the organization 
which acquired the photography or, in the case of 
pre-1941 U.S. government aerial photography, 
from the National Archives. Most of the photogra- 
phy is panchromatic, with stereoscopic coverage, 7 
by 9 in. (18 by 23 cm) or 9 by 9 in. (23 by 23 cm) 
format, at a range of scales, but most commonly 
1:20,000. 

INFORMAT~ON DERIVABLE FROM HISTORIC PHOTOS 

For analyzing landfills, the availability of one or 
more dates of aerial photography permits a tern- 

- 

ABSTRACT: Landfill-related information that can be derived from existing, or 
"historic," uerial photographs is reviewed. This information can be used for 
temporul assessments of landfill existence, land use and land cover, and other 
elements of the physical environment. Analysis of low cost, readily available 
aerial photographs can thus provide importcjnt, objective input to landfill in- 
ventories, assessing contamination or health hnzards, planning corrective mea- 
sures, planning waste collection and facilities, and development of inactive 
landfills. 

for landfill monitoring. In this paper, the value of poral assessment of (1) landfill existence, (2) land 
existing aerial photographs for waste management, use and land cover, and (3) the physical environ- 
including landfill monitoring, is examined. ment (Table 1). 

At least one date of aerial photographic coverage 
exists for the entire land area of the United States 
and most of the world. This coverage can normally 
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EXISTENCE 

Assessment of landfill existence includes docu- 
menting the location, extent, and possible nature 
of a landfill. The dates, scales, and quality of avail- 
able aerial photographic coverage of the landfill 
will determine the extent to which a complete 
landfill history can be ascertained. Similarly, the 
capacity to extract information regarding the na- 
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TABLE 1. LANDFILL-RELATED INFORMATION DERIVABLE being underlain by limestone (outcrops along 
FROM HISTORIC AERIAL PHOTOGRAPHS stream, jointing, and other airphoto indicators). 

This type of bedrock is especially susceptible to 
EXISTENCE location, extent, and possible nature of ground water 
landfill 
LAND USEILAND COVER natural and artificial A comparable or even greater degree of in- 

PHYSICAL ENVIRONMENT geology, soils, and terpretive skills would be required to evaluate 

drainage comprehensively the physical environment of the 
area pictured in Figure 1. In planning leachate 
detection and abatement, surface and subsurface 
drainage must be assessed. In this area. one must 

ture of waste materials in a landfill will depend on 
the ability to detect and identify features such as 
metal drums or abandoned vehicles. 

One important use of historic aerial photographs 
involves inventorying landfills which are pres- 
ently inactive and possibly developed with other 
land uses. In Figure 1, for example, it can be seen 
that a water-filled trench, in 1938, was being filled 
in 1951, and had been completely filled and the 
site developed by 1966. Little evidence of the 
landfill can be found in the most recent coverage. 

Similarly, the value of historic aerial photo- 
graphs for documenting landfill boundaries is 
shown in Figure 2, where the expansion of an ac- 
tive landfill is traced over a 40-year period. 

LAND USE AND LAND COVER 

Landfill existence is only one type of airphoto- 
derived information which can be obtained on 
land use and land cover on or near an active or 
inactive landfill. Historic aerial photographs can 
be analyzed to obtain general or detailed land-use 
and land-cover information. 

The importance of recognizing land use and 
land-use change is illustrated in Figure 1, where 
the specific dates and locations of landfilling ver- 
sus the dates and locations of residential construc- 
tion might be of major significance in trying to 
ascertain any relationship between landfill 
leachate and health problems. In designing a 
leachate sampling scheme, it is critical to recog- 
nize that the parking facility for the recreational 
center pictured in Figure 3 was built on a landfill 
which was formerly a gravel pit. Because of the 
gravel pit, ground water contamination becomes a 
major consideration. 

PHYSICAL ENVIRONMENT 

Land use and land cover is only one element of 
the physical environment, which also includes the 
geology, soils, and surface as well as subsurface 
drainage. This is evident with the last example 
(Figure 3), where the land use, a gravel pit, indi- 
cates the presence of subsurface granular materi- 
als. It is also evident in Figure 2, where, with 
minimal airphoto interpretation skills, one can 
identify the abandoned stream channel and thus 
define a possible avenue for leachate movement. 
With a higher degree of airphoto interpretation in 
Figure 2, one could further characterize the area as 

- 
recognize the complex layering of fluvially re- 
worked lakebed deposits, overlying dense glacial 
till, overlying dolomite bedrock. These inter- 
pretations can be made best from features appear- 
ing in the oldest photographs-features which 
are obscured or obliterated in more recent photo- 
graphs (e.g., dark-toned current scars in Figure 1). 

In general, historic aerial photographs can pro- 
vide the most efficient, complete source of infor- 
mation regarding the physical environment, par- 
ticularly, in the absence of soil survey or surficial 
geology reports. 

Analysis of historic aerial photographs can sup- 
ply important objective information for landfill in- 
vestigations. Information pertaining to existence, 
land use and land cover, and the physical envi- 
ronment can provide input to a wide range of 
landfill-related activities (Table 2). 

FOR INVENTORY 

Historical aerial photographs may be the only 
source of reliable information for identifying ac- 
tive and inactive landfills. 

FOR ASSESSING CONTAMINATION/HEALTH HAZARD 

Analysis of historic aerial photographs can pro- 
vide unique information regarding leachate mi- 
gration, especially where the landfill and sur- 
rounding area have undergone substantial change 
(e.g., Figures 1, 2, and 3). Analysis of historic 
photographs can also provide an excellent base for 
developing a systematic sampling plan for 
leachate contamination. As shown in Figure 1, in- 
formation derived from the older h a y  
indicate that new remotely sensed data (e.g., new 
aerial photographs or scanner data) will be of little 
value for assessing contamination. 

FOR PLANNING CORRECTIVE MEASURES 

Information derived through analysis of historic 
aerial photographs may be extremely important for 
planning strategies and measures to eliminate 
leachate contamination (e.g., Figures 1, 2, and 3). 
Normally, recent aerial photographic coverage is 
also required because of the  need to relate 
remedial actions to existing land use and cover. 
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FIG. 2a. Stereograms of historic aerial photographs of a landfill (see Figure 2b). Photo- 
graphs were acquired in 1938 (top) and 1958 (bottom). Note initial landfilling, L, and aban- 
doned stream channel, A, in 1958. 



ANALYSIS OF LANDFILLS WITH HISTORIC AIRPHOTOS 

TIC. 2b. Stereograms of historic aerial photographs of a landfill (see Figure 2a). Photo- 
~ a p h s  were acquired in 1968 (top) and 1978 (bottom). Note expanded landfilling. 
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FIG. 3. Stel s of a landfill. Photographs were acquired in 
1938 (top) and 1974 (bottom). Note gravel pit, G ,  in 1938 and parking lot, P, in 1974. 



ANALYSIS OF LANDFILLS WITH HISTORIC AIRPHOTOS 

TABLE 2. SUMMARY OF THE VALUE OF HISTORIC AERIAL 
PHOTOGRAPHS FOR LANDFILL ACTIVITIES 

-- - 

Activity Relative Value 

Inventory Critical 
Assessing Contamination1 May be critical, especially 

Health Hazard if site has been altered 
Planning Corrective May be critical, especially 

Measures if site has been altered 
Planning Waste Collection Of little value if new air- 

and Facilities photos are available 
Developing on Inactive May be critical 

Landfills 
Other Variable 

FOR PLANNING WASTE COLLECTION AND FACILITIES 

Aerial photographs are excellent sources of in- 
formation for planning waste collection or new 
facilities; however, recent photographs are re- 
quired because the area may have changed from 
the time of the older photographs and be unavail- 
able for development. 

FOR DEVELOPING O N  INACTIVE LANDFILLS 

This includes both knowingly and unknowingly 
developing an inactive landfill (e.g., for biogas ex- 
traction). In general, any development on or of a 
known landfill site should be preceded by an analy- 
sis of historic aerial photographs of the site. The 
analysis may point out the extent of filling as well 
as other items of importance (e.g., nature of the 
fill). Additionally, any site or route selection 
problem which might inadvertently encounter a 
former landfill would also benefit from an analy- 
sis of historic coverage. 

Information derived from historic aerial photo- 
graphs is often invaluable for landfill investiga- 
tions. Although appreciable amounts of time may 
be required to locate, order, receive, and catalog 
all available site coverage from the U.S. Govern- 
ment as well as from commercial agencies, only 
selected coverage may be required. In general, 
historic aerial photographs are readily available 
and, compared to the costs for acquiring field data 
or new aerial photography, they are inexpensive. 

This study was supported, in part, by the Na- 
tional Aeronautics and Space Administration 
(NASA Grant NGL 33-010-071) and by the New 
York State Department of Health. Photographs 
used in the figures were flown by the U.S. De- 
partment of Agriculture, except for Figure 2b (top) 
which was obtained from Lockwood Mapping 
Company of Rochester, N.Y., and Figure 3 (bot- 
tom) which was obtained from McIntosh and 
McIntosh, Inc., of Lockport, N.Y. 
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