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Summary

A i r p o r l s a n d w a s t e m a n a g e m e n t f a c i | i t i e s h a v e s i m i | a r s i t i n g r e q u i r e m e n t s r e s u l t i n g i n a
tendency to place *urt" t j i i i t i l . ' .""r uirp"rts. putrescible materials associated with many

t y p e s o f w a s t e f a c i l i t i e s c a n a t t r a c t | a r g e n u m b e r s o f b i r d s , p a r t i c u l a r l y g u l | s . H e r e w e
assessedav ianuseo f4 t ypeso fwas temanagemen t fac i | i t i es ' ou rgoa |was tocha rac te r t ze
theav iancommun i t i esa t t rac ted to these fac i l i t i esp rov id ing in fo rma l i on tM tcanbeused to
assess the actual risks to uii olur"tions posed by the waite facil i t ies. Our most revealing

observations were the "onJO"i"Uf" variaiion we found in attractiveness to birds among the

types of waste manage*"nil""ir it l". and among the individual facil i t ies within types' These

differences were based on factors including: (1) volume of waste material processed' (2)

physical characteristics of ine facii l t ies, (3) ci-eanliness of the operation, and (4) nature of the

avian community near,n" iu"l i l t" l. wiih'many factors affecting the size of bird populations

a t t rac ted towas te fac i t l t i es ,gene ra l i za t i ons . conce rn ingpo ten t i a l i n te r fe renceo f these
facilities with safe ui,. op"rliio.i. are difficult. lt is clear i-nat most facilities do attract birds'

s o m e c o n s i d e r a b l e n u m b e r s . N o n e t h e | e s s , o t h e r f a c t o r s , i n c | u d i n g h o w t h e f a c i | i t y i s
operated can influence tn"-imp""t on local bird populations and must be considered in any

evaluation of bird strike hazards proceedings

BIRD STRIKE HAZARDS AND WASTE MANAGEMENT FACILITIES

IN URBAN LANDSCAPES

(Key words: airport, bird strike' landfi l ls' waste management' trash transfer stations'

compost)
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1. INTRODUCTION

Airports are best located near surface transportation networks, yet away from concentrations
of human activity. At the same time they must be reasonably close to ti-re urban centers that
require air service. Unfortunately these same characteristics apply equally well to the siting
requirements for waste management facil i t ies. In many areas waste disposal problems ar6
growing worse because many of the older waste storage facilities are nearing capacity, thus
requiring new sites and new technologies to manage waste material. As a result there is an
increasing tendency to propose sites for various types of waste management facil i t ies near
major airports. The amounts of putrescible materials associated with many types of waste
management facil i t ies can attract large numbers of birds, particularly gulls. When these sites
are located near airports the presence of birds presents a significant risk of bird strikes with
aircraft resulting in unacceptable danger to air traffic.

The hazard posed by waste management facil i t ies varies depending on a variety of factors
including (1) the location of the facil i ty in relation to the airport, (2) the characteristics of the
surrounding landscape features, (2) the nature of the native avian communities present
naturally in the region, (3) the quality of the waste material present at the facil i ty, and (4) the
manner in which the waste material is processed. Solid waste practices vary considerably
depending on a variety of factors including local traditions, regulations, density of the human
population, and local geographical features. Nonetheless, in iecent years changing needs in
many areas has led to the replacement of traditional waste management practices with newer
technologically based methods. The newer methods are often specially designed to address
particular waste management problems like the disposal of vegetative waste, or non-
putrescible matter such as incinerator ash. In some highly popul-ted areas, waste is re-
packaged at trash transfer stations for shipment to other sites for eventual recycling,
incineration, or entombment. Each waste handling technique including compostin-j
operations, construction landfills, sanitary landfills, and trash transfer stations offers its own
unique set of characteristics that interact with the local avian communities in particular ways.
It is the result of these interactions that determines the actual risk posed by the waite
management facil i ty.

In this study we assessed avian use of various kinds of waste management facil i t ies. Our
goal was to provide information that could be used to assess the potential danger to air
operations posed by the attractiveness of the waste management facil i t ies to birds. Our
approach determined the numbers and species of birds associated with 4 types of waste
management facilities located at 7 different sites located in the mid-Atlantic cojstal region of
the United States. We conducted regular bird survey at our study sites over a comptete
annual cycle.

2. METHODS

We selected 2 general areas in coastal New Jersey for our studies (Fig. 1). In the southern
area, we sampled 5 sites representing 4 types of waste management including 1 solid waste
landfil l  (Galloway with 2 locations), 1 township composting facil i ty (Galloway compost), 2
trash transfer stations (ACUA and CTS), and '1 construction/demolition facility (Wnzinger). In
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the north, we sampled 2 sites that included 1 large solid waste landfil l  (Edgeboro with 3

locations) and an associated vegetative waste composting facil i ty (Edgeboro compost). All

siteswere surveyed 5 days per week from the week of 3 June - 4 August 1991, 3 times per

week from the week of 1 1 August - 18 August 1991 , and twice per week from the week of 25

August  1991 through MaY 1992.

Surveys at landfi l ls consisted of direct enumeration to estimate total number of birds present

by species. Due to the size of the landfil ls several non-overlapping locations were used to

ensure counting all the birds. Locations were summed to provide an estimate of the total

number of birds directly associated with each landfil l .

Galloway Township Landfil l  was permanently closed at the end of December 1991. On 20

January 1992 Edgeboro-ll (next to Edgeboro-l) opened and gradually replaced operations at

Edgeboro-1. Our estimates of bird populations sizes represent pooled values for both

Edgeboro-l and ll.

At the 2 composting sites, vegetative material was piled in long rows spaced approximately
30 m apart. Birds were counted by traveling along the access road which ran perpendicular

to the rows of compost. This provided an unobscured view down the length of each row.

Surveys were generally conducted from within a vehicle driven slowly along the road. At

times a barrier prevented automobile access to the composting areas in which case the

survey was performed on foot.

At the remaining 3 sites (CTS, ACUA and Winzinger Landfil l) surveys were based on a
modified variable circular plot method (Reynolds, et al. 1980). At predetermined sites the
observer counted all birds seen or heard over a 3 minute interval. For each bird or group of
birds identif ied we made an estimate of the horizontal distance from the sample point to the
bird (or group of birds). Birds flushed while approaching a point (before the count period

started) were also recorded using the distance from the point to where they were first
observed as the detection distance. By assuming that the flushed birds would have been

counted in the normal survey interval we attempt to minimize the bias of under counting the
more easily frightened birds or those that happen to frequent areas near the sample sites.

3.  RESULTS AND DISCUSSION

3.1 SOLID WASTE LANDFILLS

The most abundant birds at both solid waste landfil ls were the Herring Gull, Larus argentatus,

Laughing Gull, L. atrici l la, Great Black-backed Gull, L. marinus, Ring-bil led Gull, L.

deliwarensis, European Starling, Sfurnus vulgaris, and American Crow, Corvus

brachyrhynchos. These 6 species accounted for nearly 87% of all individuals observed at

either site (Table 1). Thus, species richness was low in comparison to the nearby

communities in more natural settings. At Edgeboro we found only 23 bird species and at

Galloway we found 2B sPecies.

All 4 species of the common gulls in New Jersey occurred at the landfil ls. The Great Black-

backed Gull and the Herring Gull were most abundant in the winter months while the

Laughing Gull and the Ring-bil led Gull were most abundant in summer months. The number
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of Laughing Gulls differed at the solid waste landfills with the smaller landfill (Galloway)attracting fewer birds. At Edgeboro we recorded ox average i r a isi=r 1.s) Laughing Guilsper survey, whire at Gailoway we. found 3g (sE=6.4). r_augiring bu-tts snoweo a seasonaldifference in use of randfits 
3p ln"v were piesent onry from rate spring to earry far, andabsent the rest of the year. Their absence'reflected ,igr"to.y patt;;;;, "" Laughing Gulsleave the northeastern US in fall to winter in the southern US, and central and south America(Belant and Dolbeer 1993).

At Edgeboro Laughing Gulls showed 2 peaks in abundance. Before the nesting season inearly spring (March - May) numbers of Laughing Gulls peaked "t " ml"n of 49g gulls/survey(SE = '154). This earry p,"?\ *3.. foilowed by a period of row numbers coinciding with thebreeding season (June, Jury)" Near the eno br Jury a second pe"t o"u"roped (mean = 37ggulls/survey' SE = 122) which persisted through migration in october. At Galloway we founda similar pattern. However, we..observed oiry tn6 post oreeoing-p""r, ot the first season(June, July) because the landfii l  crosed in raie December 1991]' ine pre_oreeding peak(March - May) faired to deverop the foilowing spring after the randfiil crosed.
As with Laughing Grrl ls, the. number of Ring-bil led Gulls differed between the landfil ls. overthe entire season we record-ed more Ring-6iiled Guils "lEdg"bo;;i;;;n = 29 guils/survey,sE=4'1) than at Galloway (0.5 gulls/surv-ey, si=0.2). Ring-bil led Gulls were uncommon atc:ll:y"y Landfiil throughout ouistudy. rney oio noi "pp"jrln our ,".ipr"" untir the biweekof ',,6 July and remained uncgTTon through the summer. rt was unusuar that they reachedtheir maximum abundance of 6.2 birds/suirey in the biweek or rz oecember, a time whenmost ring-bills had reft the study area. Anothlr important oirerence oet*;;;il';;;il;occurred in the fall '  Ring-bil ls at Edgeboro showed a distinct tart peat-in'numbers (maximummean per biweek = 253 gulls/survey) while numbers remained relatively constant atGalloway. The fail peak,at Edgeboro tiiety represented a pre-migratory assembrage, yet nosimilar pattern developed at Gailoway"

f,:j:[y,j"lj}"y"j?,",:,y^*i:1T_"j,,Egseb.o.ro. in winter. rhey averased about 2,500
iJ'#:ffi IJIj; j#l^rl,,y?I*:r,*l"lq's.:'""i"il""r,iiiJ;;;;;;tffi ijffi ;$:* 1Y,T:::::o:":,::: .o-I1Y':1:",s E = is4j: -il; 

;;;#"ilil; ilil; "Hfr:"]:
yJ:1il:"r1yT:.1-:i,,:""-*"i_to_*o:"ce oy. tnis ,p""i".-on'*," ;",i JJrliJ"t",;illJ:
il:lXrl?,"1ill, ilill - IT l:l, "u". b,u,. ?i i r; ;; A;iU#; "#:;ffiy;' 

;'" J'i3;
!.^i*,l1ii'::,:,^l: :T?l':j'g_"rp*"y r"nJnriii;;: 1az."oil. i6.:.rbijl"Xi.lll#l
3,11-":,,"*"t numbers of Herring cutrs were niJn".ii"?";;r:;;;il4 # Tff::ilsummer.

The number of Great Brack-backed Guils at Edsebglo (57 guils/survey, sE=13.0.) was higherthan at Galloway (5 gulls/surv-ey, sE=1.1). cre-at gtaci(-ou"tuo crtt" were similar to HerringGulls in their seasonal use.of l indfi l ls; i, igh"sllornoances occurred during the winter andlowest in summer' At Edgeboro Great BlaJk-backed Gulls were about as aoundant in fall andwinter as Laughing Gulls were in summer. Numbers of Great atack-bacreo Gulls remainedlow throughout our study at Galloway, showinj only a small influx in ratelarr. As with HerringGulls, Great Black-backed Gulls disappeareO tlom balloway in early fr,f"i"n.
The American crow was the most seasonally persistent bird species at the landfills. Theirnumbers were never large in comparison to the gulls, but they were present consistenly
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throughout the entire study period. We know from collateral studies on crows that the
number of crows recorded represented only a small fraction of the birds that actually used the
landfil l  daily (Stouffer and Caccamise 1991). This was because individual birds came and
went on a regular basis through the day, so at any given moment only a small percentage of
the population using the landfill was actually present.

0verali crows were about 4 times more abundant at Edgeboro than at Galloway (20.5,

SE=1.59; 4.8 mean birds/survey, SE=0.60 respectively). The seasonal pattern in abundance
was different between the landfills. There was a very large winter population that used
Edgeboro through the winter. Numbers peaked in December at 59 crows/survey, SE = 20.
At Galloway there was a rapid decrease in crow numbers in early winter followed by constant
low numbers after December.

European Starlings were present at both landfil ls, but their numbers were substantial only
from fall through spring and only at Edgeboro. Starlings were more than 125 times more
abundant at Edgeboro than at Galloway (mean number of birds per survey were 166,
SE=25.3 and 1.3, SE=0.42 respectively). Starlings are known to congregate at concentrated
food supplies at times of the year when more typical foods may be in short supply (Morrison

and Caccamise 1985). In New Jersey this occurs most often in winter when invertebrates
and fruits are uncommon in preferred habitats. Starlings were most abundant at the landfills
during December and January as compared with the rest of the year. However, seasonal
patterns in numbers of starlings differed at Edgeboro and at Galloway. Numbers of starlings
were far more variable at Galloway with starlings absent in some biweeks during winter
periods when peak numbers occurred at Edgeboro. Like crows, numbers of starlings actually
using the landfll l  were l ikely considerably higher than the numbers we recorded. This is
because starlings used such sites to feed for brief periods, then returned to their more
traditional diurnal habitats. Our counts provided only instantaneous estimates of numbers,
and as such did not account for the turnover of birds during the course of the day.

Turkey Vultures Cathartes aure were almost always present at both sites, but their numbers
were generally lower at Edgeboro (mean = 0.29 birds/survey with SE=0.07) than at Galloway
(1.19 birds/survey with SE=0.17). Nonetheless, the large mass of this species and their
propensity for soaring high on thermals and updrafts makes vultures deserving of special
attention in terms of bird strike hazards. They were generally present during the summer and
absent during winter, but we did record them at Galloway in February and March.

We regularly recorded several other species at the landfills, but they were relatively minor
components of the overall avian communities (mean < 1 bird/survey). Fish Crows C.
ossfragus were present at Galloway in early summer, but their numbers were very low. They

breed commonly on the salt marshes near Galloway and likely showed up at the landfill
following their breeding season. Rock Doves, Columba livia were also present in low

numbers at Edgeboro (mean = 0.6 with SE=0.13), but they were absent from Galloway.
Edgeboro is in a much more urbanized region of the state than Galloway. The Rock Doves

at Edgeboro were probably either local to the landfill or they may have been from nearby

urban populations that only come to the landfil l  periodically to feed. The number of doves

seen each biweek did not differ appreciatively over the season. Common Grackles, Quisca/us
quiscula were sufficiently abundant to meet our criteria for analysis (i.e., at least 1 survey

week with mean number of birds>1), but they were occurred at Galloway only briefly during 1
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week in early october. These were probably migratory birds that were simply passing
through the area.

Although Galloway Township Landfill closed near the end of December 1991, we recorded
more bird species there than at the much larger Edgeboro Landfill. This apparent anomaly
occurred because a small wetland and adjacent woodland located on one edge of the
Galloway Township Landfill attracted some bird species that actually did not use the landfill
(e.9., American Robin Turdus migratorius, Glossy lbis P/egadis falcinellus, Great Blue Heron
Ardea herodias). The wetland had to be included in our survey because many of the gulls
used the area for loafing when they were not actively foraging on the landfill. Our counts at
Edgeboro were confined to the top of the landfill which was quite large enough to provide
plenty of loafing areas for the non foraging gulls.

We found a total of only 11 bird species that averaged more than 1 bird/survey but several
that were very abundant (e.g., gulls). In general numbers of birds at Edgeboro were much
higher than at Galloway. This might be expected considering that the average amount of
waste material processed per day at Edgeboro is approximately 55 times greater than the
amount received by Galloway (2,600 versus 47 tons/day). Most of the bird species detected
in our surveys averaged less than 1 individual/survey. These we considered uncommon and
incidental to the landfill operations, and they were not included in any further analyses. They
appeared in our surveys because they were using habitats surrounding the landfills.

3.2 TRASH TnaNsreR STATIoNS

We recorded a total of 26 and 22 species respectively at the Atlantic City Utilities Authority
Trash Transfer Station (ACUA) and the Cardiff Transfer Station (CTS) (Table 1). As with the
landfills, Laughing Gulls, American Crows, and European Starlings were abundant. Wood
Thrushes Hylocichla mustelina were abundant at CTS but not at ACUA. Three
Passeriformes and 1 Charadriiformes accounted for nearly 70o/o of all the birds seen at the
trash transfer stations. Species of Ciconiiformes, Falconiformes, and Galliformes occurred at
ACUA, but were absent from CTS.

Many of the species recorded at these trash transfer stations were unaffiliated species.
These we define as species that were present at the sites because they were components of
the natural surrounding communities and not specifically attracted to, or associated with the
trash processing facilities. For the most part, differences between sites were in the
unafiiliated component of the avian communities, and were based mainly on variations in
habitat availability in the immediate vicinity of the facilities. For example, at the ACUA Little
Blue Herons Egrefta caerulea and Glossy lbis were attracted to the site because of an
adjacent wetland, rather than any afflnity displayed by the species for the waste management
facility itself. Other differences can be attributed to chance observations of species generally
uncommon at these sites (e.9., Ovenbird Seiurus aurocapillus, Red-tailed Hawk Euteo
lagopus), and provide little insight into specific affinities for waste management facilities
exhibited by individual bird species.

At the 2 trash transfer stations we found 13 species that we considered abundant (mean
number of birds/survey >1 for at least 1 biweek interval). Except for the gulls and starlings,
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we considered these unaffiliated species whose presence was generally unrelated to the

ooeration of the trash transfer stations.

Gull abundance at trash transfer stations was low in comparison to the landfil ls. The highest

single biweek abundance for Herring Gulls at transfer stations occurred at cTS (8

bird-s/survey with SE=2.04). Herring 
-Gulls 

were more numerous at CTS (mean = 0'78

birds/survey and SE=g.19) than "i RCUR (mean = 0.02 birds/survey and SE=0'01)'

Laughing 6ulls averaged fiom 4-7 birds/survey over most of July and August making them

trre-mosi common guil overall. Like Herring Gulls, Laughing Gull numbers were higher at

CTS than at  ACUA (mean at  CTS = 2.02,  SE=0'37;  mean at  ACUA was 044'  SE=0'13

birds/survey). Ring-OilleO Gulls were uncommon at CTS and absent from ACUA, while Great

Black-backed Gulls were never detected at either site. As at the landfil ls, Laughing Gulls

were most common in the warm months and Herring Gulls were most common in the colder

months. Due to the low and variable numbers oi Ring-bil led Gulls at CTS, no seasonal

differences were found between the two sites'

common Grackles, and Rock Doves were generally more abundant at cTS than at ACUA'

Grackles were presenr at ACUA for only 1 Oi*e"f in spring, thus the- mean number of

b i ,d. / , , ' "ywas on|y 0.03 (SE=0.02)  atACUAas compared to a mean of  0.18 (SE=0.06)  at

cTS. Grackles also oirerej seasonally with higher numbers of birds in spring and fall than at

othertimes. Rock Doves *ur" prur"nt at cTS (mean = 0.' � l  5 birds/survey), but were absent

at ACUA.

The Kil ldeer charadrius vociferus was the only species with appreciably greater numbers at

A C U A ( m e a n = 0 . 0 9 , S E = 0 . 0 4 ) t h a n C T S ( w h e r e t h e y w e r e a b s e n t ) . T h e p r e s e n c e o f
Kil ldeer at ACUA occurred because a patch of their preferred habitat (an open field) was

available adjacent to the transfer station building'

Representatives of the avian communities from the surrounding habitats were present at both

transfer stations. Abundance of the following species were similar at both transfer stations:

American Crows, American Robins, Mourning Doves Zenaidura. macroura, Northern

Mockingbirds uimus potiitottis, and rree swailows Tachycineta bicolor. Abundance of

American Crows tended iJ ou "qu"r at both sites or higher at ACUA, but in early July the

re la t i onsh ipwas reve rsedaS the reweremorec rowsa tCTS.Howeve r , t he rewerenoc rows
seen at CTS from fall unti l the last biweek in the study in May At ACUA crows were seen

in.rghort the study perioo- The low numbers of crows at both sites suggests that territories

of family groups occupied the areas near the trash transfer stations' and were not specifically

associated with transfer stations. American Robins increased in numbers at both sites during

the last biweek ot tne stuoy. 
' inis 

fenoo coincided with the breeding season of robins, and

may reflect an increase ln eitfrer teri itorial displays or in foraging to feed their young'

The differences we found in bird numbers and species composition between 2 essentially

similar transfer stations reflect: 1) differences in operating characteristics including

cleanliness of the operatt", l"Jil differences in habitat at or nearthe station Forthe non-

afflliated species, habitai was likely more important, while for affiliated species such as the

tutts, operating characteristics were l ikely more impoftant'
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3.3 VecemrvE WAsrE ColrposrrNc Fncrurles

The proximity of landfill operations to both composting facilities influenced how they were
used by birds. The Galloway site was just across the street from the Galloway Township
Landfill, and Middlesex County Composting Facility was located approximately ilOO meters
from Edgeboro Landfill. This situation was the result of siting practices that reasonably and
expectedly placed such operations near existing waste management facilities. While this was
an appropriate approach in terms of efficiency of operations for the waste processors, it
complicates the design of unambiguous field experiments meant to determine the
attractiveness of these sites to birds. Our results are, therefore, likely biased by the presence
of those species of birds initially attracted to the landfills and which only secondarily used the
composting sites. We added control sites at both facilities in January in an effort to separate
the effect of the compost piles themselves from the effect of the landfills. Both control sites
were located near to the compost sites (Galloway - 1km away from the compost site,
Middlesex - 0.5km), and were therefore subject to the same "landfill effect." They were
similar in physical features with the exception of the absence of the composi piles
themselves.

The most abundant species at the compost piles were Herring Gulls, Laughing Gulls,
American Crows, and European Starlings (Table 1). These species accounted for 95% of the
birds at the composting sites, with crows making up the majority (a7%). Ring-bil led Gulls
were uncommon at both the Edgeboro and Galloway composting facil i t ies. We recorded 18
species of birds at the Edgeboro composting site and 19 species at the Galloway site. Bird
species diversity was similarly low at both composting facilities, with 70% of ihe species
occurring at both sites. The control sites for both facilities had fewer total species than either
composting site. The Galloway control site may have been impacted by the shorter sampling
period (we did not begin surveying unti l 10 January 1992), while the Edgeboro controi sit6
was likely affected by the large number of birds using the near by landfil l .

American Crows were the only species of large birds that occurred regularly at either
composting site (Fig. 5). At Middlesex County Composting Facil ity crow abundance
approached a maximum of 240 birds/survey in late winter (SE=90.8). Mean number of crows
at the compost pile was considerably higher (mean = 71 birds/survey, SE=16.3) than at the
contro l  s i te(mean=24birds/survey,SE=11).  Theyremainedabundant throughmostof the
winter and early spring then declined during the late spring.

At the Galloway site, American Crows were present throughout the study, but their numbers
were low ranging only between 0-3 birds/survey (mean = 0.31 birds/survey, sE=0.15).
Numbers of crows were similar between Galloway and the control site. The low numbers
suggest that a single family group occupied the general area around the composting facil i ty,
and their presence was probably unrelated to the waste management operations that
occurred there. We never saw these birds engaged in feeding behavior on the compost piles
as we had at Edgeboro.

The only species of gull that used the Galloway composting facilities to any great extent was
the Herring Gull. Herring Gulls appeared at Galloway late in the year, and stayed until just
after the adjacent landfill closed at the end of December. The number of Herring Gulls at the
Galloway composting facility and the control site were similar. Herring Gulls were less
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common at the Middlesex County Composting site even in winter when they were very

,Or^lr.t .t the adjacent Edgeboio Landfil l . The number of Herring Gulls at the Edgeboro

compost and control sites were similar'

Atthe Galloway composting site and the control site the number of Great Black-backed Gulls

and Ring-bil led Gulls were-very low and subsequently neither species showed any seasonal

change in abundance.

T h e o n | y o t h e r g u | l t o a p p e a r i n n u m b e r s a t . t h e c o m p o s t s i t e s w e r e L a u g h i n g G u | | s .
However, appreciable numbers came only in late september at the Edgeboro site' Given

that this occurred during migration, their appearance was likely tied to general population

movementsrather thananyp-ar t icu|arat t ract iontothecompost ingoperat ion.

T h e c o m p o s t p i | e s a t t r a c t e d l i t t | e i n t h e w a y o f b i r d s , y e t A m e r i c a n C r o w s f o u n d t h e m a
source for food and social interaction. Our observations of crow behavior on the compost

p l e . r . o u s t o c o n c | u d e t h a t t h e i r m a i n a c t i v i t y w a s f e e d i n g . o u r f i r s t h y p o t h e s i s W a S t h a t
there must be some kind of invertebrate present (i.e., worms, beetles). We took samples of

it,. .orpo.t and sorted them in search of the suspected invertebrates-' We found none'

However, what we did nno were large numbers of acorns and other tree fruits many of which

werepa r t i a l | yea teno roo resu r facemarkssugges t i veo fc row feed ing .S inceaco rnsa rea
regular food item of crows, we concluded that crows were most l ikely searching for and

t uoing on acorns and otheitree fruits at the Middlesex county composting facil i ty'

3.4 CONSTRUCTION/DEMOLITION LANDFILL

T h e a v i a n c o m m u n i t y a t t h e W i n z i n g e r L a n d f i | | w a s V e r y t y p i c a | o f t h e m i x e d o a k . p i n e
woodland surrounding this site. The numbers of birds were quite low and unremarkable

thrcughout the study interva| (Tab|e 1), yet Winzinger had the greatest number of species of

att tnJsites (31). Most of the species at this site were Passeriformes'

several species showed distinct peaks in abundances. Most of the short-term increases tn

abundance represented population movements unrelated to activit ies at the landfil l '  one

such peak occurred in e"rty summer and likely reflected the movements of birds late in the

n.rting .""ron when food iemands of young were greatest. At this site most observations

of Laughing Gulls were otlVing birds in trJnsit to somewhere else. These gulls had no

apparent attachment to i6" i"riOntl itself. Similar short{erm increases in population size

occurred for Barn swattows Hirundo rustica, Tree Swallows, song sparrows Melospiza

melodia, and Dark-eyed Juncos Junco hyemalis'

American crows were the only large birds that occurred regularly at this site However'

numbers of crows *"r" g"n"r"1y l lw (maximum biweek mean = 3 birds/survey, sE=1 5)'

although they were presJnt consistenfly throughout the study. The number of crows were

similar at both the construction landfil l  and the control site The crows were probably a single

f a m i | y g r o u p t h a t w a s o f t e n d e t e c t e d i n t h e c o u r s e o f o u r s u r v e y s , a n d l i k e a t t h e t r a s h
transfer stations, tney *"re probably not specifically attracted to the operations at the landfill'

The Construction/demolition landfill that we surveyed provided little to attract birds' The

species we recorded ai wnzinger landfi l l  were most l ikely part of the natural avian
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communities in the surrounding habitats rather than associated with specific landfill
operations.

4. CONCLUSIONS

ln this study our goal was to provide information that can be used to assess the potential
dangers to air operations posed by birds attracted to waste management facilities. We
examined how birds use various types of waste management facilities so that the potential
conflicts between these facilities and air operations can be better understood and better
managed. In our approach we determined the numbers and species of birds associated with
4 types of waste processing facility located at 7 different sites (2 solid waste landfills, 2
vegetation composting sites, 2 trash transfer stations, and 1 construction/demolition landfill).

We found that solid waste landfills attracted the most birds from among the 4 types of waste
processing facility we investigated. The most numerous birds were the 4 species of gulls
common in New Jersey. In summer Laughing Gulls were the most abundant bird (maximum
-500 birds/survey), followed by Ring-bil led Gulls (maximum -250 birds/survey). ln winter the
situation changed dramatically. Laughing Gulls and Ring-bil led Gulls left our study sites for
their wintering grounds to the south. They were replaced by Herring Gulls and Great Black-
backed Gulls. In winter, numbers of Herring Gulls achieved levels nearly 5 times higher than
those of Laughing Gulls in summer (maximum -2,500 birds/survey), whereas numbers of
Great Black-backed Gulls became about as abundant as Laughing Gulls (maximum -400
birds/survey). Together, these species of gulls render solid waste landfil ls potentially far
more hazardous in winter than in summer.

Age composition of gulls and their diurnal pattern in abundance varied seasonally. Adult
gulls were much more common than subadults at both municipal landfi l ls, although we found
considerable variation in patterns among individual species. We found diurnal patterns in
landfil l  use only for Herring Gulls at 1 landfi l l . Otherwise gulls used the landfil ls in similar
ways in both morning and afternoon hours.

Apart from gulls, we found only 7 additional bird species common (mean birds /survey > 1) on
the solid waste landfills. Of these American Crows were most important (maximum - 60
birds/survey), but their numbers were never very large in comparison to gulls. They were,
however, a very regular component of the avifauna.

The other waste processing facilities had much lower numbers of birds and comparatively few
gulls. The birds at these sites were, in general, species typical of the habitats in which the
sites were located, and not necessarily attracted to the waste processing facilities
themselves. There were 2 exceptions to this. First, both composting facilities were relatively
close to the solid waste landfills and at times they attracted some birds from landfills.
Second, the numbers of Laughing Gulls at both transfer stations, although not large relative
to the solid waste landfills, were higher than what might be expected based on the habitat
type they both occupied (mixed oak-pine woodland). Our conclusion is that some gulls were
attracted to the transfer stations, and while the numbers were not high, they did vary
considerably between the 2 sites. This variation was probably a result of differences in the
operating cleanliness of the 2 facilities.
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Our studies included samples from an entire year. The winter data provided a very dramatic

change in our interpretations from what the summer information alone provided at the end of
' 1991 .  l nw in te rwhenna tu ra l  f oodsupp l i eswere lessabundan t fo rgu l l s , so l i dwas te land f i l l s
attract large numbers of resident gulls. Because winter abundance of gulls at these sites was

so much iigher than in summer, the danger to air traffic was potentially far greater in winter

than summer. However, it is importantlo point out that the potential for confl ict with air

operations is influenced considerably by gull behavior as well as other factors that might

,|rng" r""ronally (e.g., breeding status, Llternate food sources) or that might be different

amorig gult species (e-.g., body riass, f l ight characteristics). Therefore, the potential for

conflic"t i lay not be a simple l inear relation with numbers. Accurate assessment of potential

confl ict requires additional information on movements, behavior and population structure of

oulls at different t imes of the year.

Our studies indicate that there is considerable variation in attractiveness to birds among

types of waste processing facil i t ies, and between individual facil i t ies within types This leads

us to conclude that generalizations concerning potential confl ict of these types of facil i t ies

with safe air operattons wil l often require site specific qualif ications concerning how the waste

processing facil i t ies are operated.
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Tab|el.Listofspeciesoccurringatsevenso|idwastemanagementfaci|itiesinNewJersey
from June 1991 to fuf"V t662. V-"lues given are totat numbeiof birds seen at the site; n

"ttitlo tn" number of surveys at each site'

Landtills Stations Facilities lition
Landfill

Edge- Gallo- ACUA CTS Edge- Gallo- \Mn-

boro way . b-o-rg YaY zinger

n= 372 ra ri--tzo ra ttt tzt

Ciconiiformes
iattte Egret Bubu'cusibis
ci"..u r6i" Ptegadisfalcinerus
crJ'atu" l-f"ton Adea herodias
ffii;;;i 

- 
casmerodius atbus 1

t-inte gr';e Heron Egrcfta caetulea

Anseriformes
Am. Bfack Duck Anas rubriPes
canada Goose Branta canadensts '+

ilffi; 
*--- 

Anas PtatlfiYnchos 3

Falconiformes
American Kestrel Falco spalenus I
Pereqrine Falcon Falco peregnnus. ;
Red-iailed Hawk Buteo iamaicensc ,'^'^ "i"
Turkey Vulture Cathaftes aun rvv

Galliformes
NorthernBobwhite Colinusvirginianus

Charadriiformes
il;ilJ;-G"ll- Larus Phitedelohia 2

Great Bfack'backe d Larus marinui 21289 987

Gull
cr"ail, v"tto*t"g s Tdnga metanoteuca 3

Ali;;;; 
' 

? 13
Herrinq Gufl Larus argentatus 287622 287.93
''ft#t* 

charadius 7 4

Laushins Gurr t";Y:;I;" 4o.5le 8386

i""li iJnoplp"t Catidris.minutitta 13
Rino-biffed Gufl Larus oelawarensis 11007 111

iilil"J 
* -- 

catolt'oPhorus 2
ipalmatus

1
1 1  1
2

1
zoo
2

639 2639
5 2 6 5

334 4 33

158 10

75

2

28
a

7

53

1 3

4

62 26

7 9

B 4

1
2
b

2
1 1

53 242

o

15 32
'18

Columbiformes
Mouming Dove
Rock Dove

Piciformes
Common Flicker

Passeriformes
American Crow

American Robin
Bank Swallow
Bam Swallow
Black-capped
Chickadee
Blue JaY

brachyhYnchos
Twdus migntorius
RiDaIia dPada 1

Hirundo rustica 30

Parus alicaqillus

Cyanocifta ctistata

Zenaida macrcura 5 3

Cotumba livia 217

Colaptes auratus 1

Colus 7669 1052 3839

I
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Table 1 (continued)

Solid Waste
Landfil ls

Trash Transfer
Stations

Composting
Facil it ies

Demo-
lition

Landfill

Species CTS Edge-
ooro

Edge-
boro

Gallo-
way

ACUA Gallo- VMn-
way zinqer

1 1 6 171 12' l1'141201' t  9

Carolina Wren

Chipping Sparrow
Common Grackle
Crow species
Dark-eyed Junco
Eastern Kingbird
Eastern

Meadowlark
Eastern Tufted

Titmouse
European Starling
Field Sparrow
Finch species
Fish Crow
Grasshopper

Sparrow
Gray Catbird

Great Crested
Flycatcher

House Sparrow
Northern Cardinal
Northern

Mockingbird
Ovenbird

Purple Martin
Red-winged

Blackbird
Rufous-sided

Towhee
Song Sparrow
Sparrow species
Tree Swallow
Wood Thrush

Thryothorus
ludovicianus

Spizella passerina

Quisca/ls guiscala
Coruus ?
Junco hyemalis
Tyrannus tyrannus
Stumella magna

Parus bicolor

Stema vulgaris
Spizella pusilla

Coruus oss/ragus
Ammodramus

savannanJm
Dumetella

carolinensis
Myiarchus cinitus

Passer domesficus
Cardinalis cardinalis
Mimus polyglottis

Serurus
aurocapillus

Progne subis
Agelaius

phoeniceus
Pipilo

erythrophthalmus
Melospiza melodia

Tachycineta bicolor
Hylocichla

mustelina

1 0 8  1 1 9

1
1

1

4
1
1

.t

1 8
6 117

I 009

J

1
2 1  2 1 4

32
7

2 5 0 5 6
5

6
198

1 4
1 1

3 1 2 4 1 7 2

1 1

1 1'l
3  1 3

1 2
2

2

3

3 1
9 1 4 2
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