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Abstract

This paper records the vertebrate fauna removed from a 481 km pipeline trench, which
was the Northern Territory portion of a gas pipeline running from Tennant Creek,
Northern Territory, to Mt Isa, Queensland. The project was conducted in two stages;
the first from August to November 2017 and the second from May to July 2018. All
the open section of the trench was checked daily during the entire construction of the
pipeline, despite resourcing problems during the first stage. There were 14,613 animals
retrieved comprising 113 species, with the majority (12,513 animals) recorded during the
first stage. We compare our results with three previously published studies and discuss
the problem of fauna mortality during pipeline construction.

Introduction

Pipelines for gas, water and other materials are constructed regularly throughout
Australia. Pipes are placed into newly-dug trenches, and until the pipes are covered and
buried, the trench can remain as a hazard for animals — open for days or even weeks.
These pipeline projects traverse many hundreds of kilometres, and the open trench may
extend for distances of just 50 m to more than 50 km at any one time. The trenches are,
in effect, pitfall traps that require monitoring to reduce fauna fatalities.

There are several previous studies that provided inventories of animals recovered from
pipeline trenches (Ayers & Wallace 1997; Faulkner 1999; Woinarski ez o/ 2000; Doody
et al 2003; Saipem 2008; Swan & Wilson 2012). The only inventories that covered the
entire trench construction were the last three just mentioned. The others carried out
selective sampling at various points duting the construction.

Given the number of pipelines constructed in Australia over the last 30 years, we
can only speculate as to why there have been so few published results on recovery of
animals from the trenches. This is particularly significant considering the huge number
of animals recorded on any project (often in the tens of thousands) and the number
of secretive species that are seldom encountered using traditional sampling methods.
The relevant state or territory fauna authorities should prioritise sufficiently rigorous
monitoring processes to ensure that accurate lists of the fauna recovered are compiled
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Figure 1. Route of the Northern Gas Pipeline.

and recorded into the relevant databases. There should also be standardised national
operating procedures that help minimise impacts on fauna.

During 2017-2018 we were engaged by McConnell Dowell Constructors (Aust.) PL to
carry out fauna recovery from the trench of the Northern Gas Pipeline which connects
the gas fields in the Northern Territory to the Eastern Gas Market and runs from just
west of Tennant Creek, Northern Territory, to Mount Isa, Queensland (Figure 1). The
McConnell Dowell construction scope was for 481 km of 12 inch high-pressure gas
pipeline to be split into two stages to avoid the monsoonal rains during summer. This
region of the Northern Territory has two distinct seasons, wet and dry. The wet season
occurs from October to April, however late December to February is when monsoonal
rains, storms and high humidity generally occur. The majority of the annual rainfall
occurs during this time with average rainfall for this region being 467.7 mm (BOM
2019).

Here we provide the results from the Northern Territory portion of the project, and
compare our results with some of the earlier studies. The impact of seasonal variation
on the fauna mortality during a pipeline project is also considered.

A small number of animals recorded in the data were rescued during clearing operations
at the beginning of the project, and at the end when the stockpiled vegetation was
spread back on the Right of Way.

Project site

The pipeline route traversed cattle grazing properties and Aboriginal land for the most
part and did not encroach upon any national parks or conservation reserves.
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During stage one, 262 km of trench was dug, had pipe lowered into it, and was backfilled
over 86 days between August and November 2017. During this time maximum
temperatures ranged between 25-40°C. This section of route traversed the Davenport-
Murchison Ranges bioregion, sub-bioregions Ashburton and Barkly. The habitat
consisted primarily of low, rugged rocky hills with hummock grasslands and low open
eucalypt woodland dominated by Acacia species IBRA 2012).

Fire had passed through about one quarter of the project site approximately one
month before construction. Prior to this fire, mapping obtained from the Northern
Australian Fire Information website (NAFI 2015) indicated that fire had burnt through
approximately half the project footprint during 2003—2015. The most significant fire
period was during 2011, when the majority of the first 354 km was burnt.

Stage two covered 219 km over 73 days during May to July 2018. The cooler months,
provided far more favourable climatic conditions for successful fauna recovery, with
maximum temperatures ranging between 21-32°C.

The landscape of stage two continued through the Davenport-Murchison Ranges
bioregion and passed through the Tanami bioregion, sub-bioregion Sandover, for less
than 50 km. This region is characterised by sand plains bisected by hills and rocky ranges
topped with hummock grass (Triodia) and Acacia shrub-lands. The Sandover bioregion
abruptly transitions into Mitchell Grass Downs, sub-bioregion Barkly Tablelands, which
is characterised by cracking clay soils and Mitchell Grass (Astrebla) tussock grassland
segmented by numerous river channels.

Methodology

A 30 m wide Right of Way was initially cleared to provide access for trench diggers
and other machinery (Figure 2). The trench ranged in depth from 1.2-1.8 m. To assist
the safe egress of the large and more mobile animals from the trench, fauna plugs,
consisting of mounds of soil with slopes of 45 degrees, were positioned in the trench.
It was expected that these were to be at least every 750 m. To provide cover and some
protection from weather extremes two hessian sacks filled with sawdust were placed side
by side against the wall of the trench every 200 m. The methodology of fauna recovery
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Figure 2. Schematic cross-section of the Right of Way either side of a pipeline trench.
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from the open trench remained consistent throughout both stages of the project,
although distances between fauna plugs varied and sometimes exceeded the expected
750 m distance. Daily fauna recovery involved walking the entire open trench to remove
and relocate all vertebrates. Although it was a requirement for the trench check to be
carried out within five hours of sunrise, this was not often achieved during stage one
due to a lack of resources.

The trench inspection was conducted by two qualified fauna spotters/catchers walking
each side of the trench, to provide a full view of the trench and prevent any fauna being
missed. The sawdust bags were checked daily during the morning trench check, and
additional sawdust bags were added to the new trench dug every afternoon. All live and
dead vertebrates were identified to species level (using Wilson & Swan (2017), Van Dyck
et al. (2013), Menkhorst & Knight (2011) and Tyler & Knight (2009)) and the details
were recorded. All live animals were released in suitable microhabitats adjacent to their
capture spot at 20—100 m from the trench. This information was entered daily into a
database for McConnell Dowell. In many cases voucher images were taken (Figure 3).

To avoid working within the trench itself, the catchers used long-handled hooks and
hoop bags to retrieve the animals. Slight modifications were made to the hoop bags used
in the trench to recover the fauna for stage two. The hoops were designed specifically
for the width of the trench, which prevented fauna from running past the bag, and thus
providing more efficient capture of, and less stress to, the animals.

Results

Table 1 summarises the species and numbers caught on each of the two stages.

In total, we removed 113 vertebrate species from the open trench during the laying of
the pipe. Reptile species were the most common, comprising 84 species (75%), then
mammals (18 species, 16%), then frogs (5 species, 4%) and then birds (6 species, 5%).
Exotic animals removed from the trench were mice, cattle and one dingo. We did not
record the locations of these exotic species and few feral animals were encountered,
although cat and dog footprints were commonly seen.

It must also be assumed that some animals fell into the trench on more than one
occasion. Without marking each individual it was impossible to tell the extent to which
this might have happened. However, any particular section of trench was usually not
open for more than a few days, and to minimise re-entry, animals were relocated into
appropriate refuges up to 100 m from the trench, and where possible on the spoil-side.

Of the 14,613 animals recovered, 13,838 (94.7%) were alive and 775 (5.3%) were dead.
Some were killed during the trenching operation itself, but most died from exposure to
the sun or predation by other animals, including cats and dingos. We were continually
surprised at the high numbers of very small animals found in the trench. Considering
the obstacles presented by the Right of Way (Figure 2), it is a wonder that any animals
at all got as far as the trench!
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The most frequently recorded species was the Northern Spiny-tailed Gecko (Strophurus
ctliaris) (4120 individuals encountered). This was followed by the Central Netted Dragon
(Ctenophorus nuchalis) (2554 individuals). Other than the Dusky Ctenotus (Crenotus helenae)
(521 individuals) and the Northern Narrow-banded Skink (Eremiascincus intermedins) (217
individuals), skinks were not caught in very large numbers and it may be that some of
the fossorial species avoided detection in loose spoil on the floor of the trench.

There were 735 snakes removed with the most frequently recorded species being Little
Spotted Snake (Suta punctata) (214 individuals). The next most commonly encountered
snake was the Cutl Snake (S#a suta) (114 individuals).

Among the mammals, most occurred in low numbers except for the Spinifex Hopping
Mouse (Notomys alexis) (699 individuals) and the Fat-tailed Dunnart (Swinthopsis
crassicandata) (295 individuals).

Frogs were scarce in contrast to previous projects where they were often the most
numerous taxa to be recovered from the trench. Consistent and heavy rain would
certainly have brought them to the surface. Most found were burrowing frogs, some
of which had been dug out by the trenching machines and were often still encased in
their membranous cocoons. On one occasion, over two days during a hot dry period, a
number of Cyeorana specimens were encountered active on the Right of Way and in the
trench itself, still partly encased in membranes. It is suspected that the noise or vibrations
of the heavy machinery mimicked the stimulus of heavy rains, which instigated their
emergence to the surface.

Thirteen birds were found and these all appeared to be individuals that found their way
in but were unable to fly out of the narrow trench.

Figure 3 (on oposite page). Reptile species recorded along the Northern Gas Pipeline.

a. No Shine’s Whipsnakes (Demansia shinei) were seen active along the pipeline route, yet 44 were
recorded during construction. (Steve Wilson)

b. The Northern Spiny-tailed Gecko (S#rophurus ciliaris) was by far the most frequently
encountered vertebrate. (Steve Wilson)

c. Just one Eastern Striped Ctenotus (Crenotus robustus) was recorded on the project. (Steve
Wilson)

d. The Pale-backed Ctenotus (Crenotus pallescens) is a poorly known species. There were
53 specimens recorded, illustrating the effectiveness of pipeline monitoring for revealing cryptic
animals. (Steve Wilson)

e. The Pretty Ctenotus (Ctenotus pulchellus) was found at the eastern end of the pipeline, in
Mitchell Grass Downs during stage two. (Christy Harvey)

f. The Centralian Earless Dragon (Tympanocryptis cf. centralis) was only recorded on the western
end of the pipeline, on loamy and stony soils near Tennant Creck. (Steve Wilson)

g. For some predators, a pipeline trench is a feeding opportunity. This Sand Goanna (Varanus
gonldi?) is swallowing a Central Netted Dragon (Crengphorus nuchalis). (Steve Wilson)

h. The Desert Pygmy Monitor (I aranus eremins) is a secretive inhabitant of arid areas with
Triodia. Though none were seen active, 32 were removed from pipeline trenches or uncovered
during clearing operations. (Steve Wilson)
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Table 1. List of fauna removed from the pipeline trench during the two cycles.
Species Common name 2017 2018 Total
Dasyurid marsupials
Dasycercus blythi Brush-tailed Mulgara 1 7 8
Planigale ingrami Long-tailed Planigale 43 43
Planigale tenuirostris Narrow-nosed Planigale 2 2
Ningani ridei Wongai Ningaui 5 5
Sminthopsis crassicandata Fat-tailed Dunnart 294 1 295
Sminthopsis macronra Stripe-faced Dunnart 4 77 81
Sminthopsis ooldea Ooldea Dunnart 62 62
Sminthopsis sp. Dunnart 1 1
Sminthopsis youngsoni Lesser Hairy-footed Dunnart 2 14 16
Macropods
Macropus rufus Red Kangaroo 2 2
Rodents
Leggadina forresti Central Short-tailed Mouse 13 30 43
Notomys alexis Spinifex Hopping Mouse 577 122 699
Notomys sp. Hopping Mouse 1 1
Psendomys delicatnlus Delicate Mouse 34 20 54
Pseudomys desertor Desert Mouse 15 1 16
Psendomys hermannsburgensis Sandy Inland Mouse 175 10 185
Pseudomys johnsoni Central Pebble-mound Mouse 1 1
Feral/stock
Mus musculns House Mouse 1 1
Canis lupus dingo Dingo 2 2
Bos indicus Cattle 3 3
Lizards — geckos
Nephrurus levis Smooth Knob-tailed Gecko 3 3
Amalosia rhombifer Zigzag Velvet Gecko 10 10
Diplodactylus conspicillatus Variable Fat-tailed Gecko 38 15 53
Diplodactylus laevis Desert Fat-tailed Gecko 741 12 753
Diplodactylus tessellatus Tessellated Gecko 2 18 20
Lucasinm immacnlatnm Pale-striped Ground Gecko 22 22
Lucasinm stenodactylus Sand-plain Gecko 381 11 392
Rhynchoedura ornata Western Beaked Gecko 521 50 571
Strophurus ciliaris Northern Spiny-tailed Gecko 3306 814 4120
Strophurus jeanae Southern Phasmid Gecko 127 4 131
Gehyra minuta Dwarf Dtella 3 3
Gehyra pilbara Pilbara Dtella 1 1
Gehyra purpurascens Purple Dtella 378 11 389
Gehyra versicolor Variable Dtella 32 2 34
Heteronotia binoei Bynoe’s Gecko 181 28 209
Lizards — flap-footed
Delma borea Northern Delma 46 5 51
Delma butleri Spinifex Delma 8 6 14

Continned on next page




Fauna recovery from gas pipeline trench Northern Territory Naturalist (2019) 29 31
Continned from previous page

Species Common name 2017 2018 Total
Delma cf. haroldi Neck-barred Delma 1 1
Delma tincta Black-necked Delma 2 2
Lialis burtonis Burton’s Snake-lizard 103 3 106
Pygopus nigriceps Western Hooded Scaly-foot 32 1 33
Pygopus steelescorti Northern Hooded Scaly-foot 1 1

Lizards — skinks
Carlia munda Striped Rainbow Skink 18 18
Carlia triacantha Desert Rainbow Skink 8 8
Carlia sp. Rainbow Skink 3 3
Cryptoblepharus australis Inland Snake-eyed Skink 1 1 2
Cryptoblepharns metallicus Metallic Snake-eyed Skink 7 7
Clenotus grandis Giant Desert Ctenotus 2 2
Clenotus greeri Greer’s Ctenotus 139 10 149
Clenotus helenae Dusky Ctenotus 490 31 521
Clenotus joanae Blacksoil Ctenotus 1 1
Ctenotus leonhardii Common Desert Ctenotus 119 13 132
Clenotus pallescens Pale-backed Ctenotus 24 29 53
Crenotus cf. pallidus Ctenotus 2 2
Clenotus pantherinus Leopard Ctenotus 13 41 54
Clenotus piankai Pianka’s Ctenotus 17 8 25
Ctenotus pulchellus Pretty Ctenotus 2 2
Clenotus robustus Eastern Striped Ctenotus 1 1
Clenotus saxatilis Rock Ctenotus 37 37
Clenotus schombnrgkii Barred Wedge-snouted Ctenotus 14 3 17
Clenotus sp. Ctenotus 1 1
Eremiascincus intermedius Northern Narrow-banded Skink 210 7 217
Lerista aericeps Yellow-tailed Slider 1 1 2
Lerista bipes Western Two-toed Slider 42 54 96
Lerista sp. Skink 3 3
Menetia greyii Common Dwarf Skink 13 1 14
Morethia ruficanda Fire-tailed Skink 3 3
Notoscincus ornatus Ornate Snake-eyed Skink 37 12 49
Proablepharus kinghorni Kinghorn’s Snake-eyed Skink 1 1
Proablepharus reginae Spinifex Snake-eyed Skink 17 17
Tiligna multifasciata Centralian Blue-tongue 112 12 124

Lizards — agamids
Amphibolurns centralis Centralian tree Dragon 18 18
Ctenophorus isolepis Central Military Dragon 352 53 405
Ctenophorus nuchalis Central Netted Dragon 2411 143 2554
Diporiphora lalliae Lally’s Two-lined Dragon 247 13 260
Diporiphora of winneckei Canegrass Dragon 7 7
Diporiphora sp. Dragon 3 3
Gowidon longirostris Long-nosed Dragon 100 60 160

Continuned on next page
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Species Common name 2017 2018 Total
Moloch horridus Thorny Devil 14 9 23
Pogona minor Dwarf Bearded Dragon 107 21 128
Pogona vitticeps Central Bearded Dragon 2 9 11
Tympanocryptis of. centralis Centralian Farless Dragon 11 11
Tympanocryptis tetraporophora | Eyrean Eatless Dragon 4 4

Lizards — monitors
Varanus acanthurus Spiny-tailed Monitor 35 1 36
Varanus brevicanda Short-tailed Pygmy Monitor 1 1 2
Varanus eremins Pygmy Desert Monitor 28 4 32
Varanus gilleni Pygmy Mulga Monitor 32 4 36
Varanus gonldii Sand Goanna 72 3 75
Varanus panoptes Yellow-spotted Monitor 3 3
Varanus tristis Black-headed Monitor 10 10

Snakes — blind
Apnilios diversus Northern Blind Snake 85 3 88
Anilios dibersus cf. grypus Blind Snake 1 1
Abnilios endoterns Desert Blind Snake 5 1 6
Anilios sp. Blind Snake 2

Snakes — pythons
Abntaresia stimsoni Stimson’s Python 6 9 15
Aspidites melanocephalus Black-headed Python 7 4 11
Aspidites ramsayi ‘Woma 2 10

Snakes - elapids
Brachynrophis incinctus Unbanded Shovel-nosed Snake 1 1
Brachynrophis roperi Northern Shovel-nosed Snake 57 57
Demansia rimicola Blacksoil Whipsnake 3
Demansia shinei Shine’s Whipsnake 39 44
Furina ornata Orange-naped Snake 18 18
Psendechis anstralis Mulga Snake 24 1 25
Psendonaja gnttata Speckled Brown Snake 5 5
Pseudonaja mengdeni Western Brown Snake 56 4 60
Pseudonaja modesta Ringed Brown Snake 51 8 59
Psendonaja textilis Common Brown Snake 2 2
Suta punctata Little Spotted Snake 181 33 214
Suta suta Curl Snake 114 114

Frogs — tree
Cyclorana australis Giant Burrowing Frog 27 27
Cyclorana cultripes Knife-footed Frog 24 24
Cyclorana longipes Long-footed Frog 1 1
Cyclorana sp. Burrowing Frog 8 8
Litoria rubella Desert Tree Frog 9 9

Frogs — Australian ground
Neobatrachus sp. Frog 7 7

Continned on next page
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Species Common name 2017 2018 Total
Notaden nichollsi Desert Spadefoot 1 1
Unidentified frogs 10 10
Birds
Anas gracilis Grey Teal 1 1
Coturnix coturnix Common Quail 6 6
Falco berigora Brown Falcon 1 1
Lichmea indistincta Brown Honeyeater 1 1
Tachybaptus novachollandiae Australasian Grebe 1 1
Turnix velox Painted Buttonquail 3 3

Table 2. Summary of fauna removed from the trench.

Taxon Number of individuals Number of species
Mammals 1514 18

Lizards 12,258 66

Snakes 735 18

Frogs 87 5

Birds 13 6

Total 14,607* 113

* Total number of individuals excludes six feral/livestock.
Discussion

Stage one of the pipeline began about 40 km west of Tennant Creek at KP (Kilometre
Point) 0 in August 2017 and concluded at KP262 in November that year, so it was in
operation throughout the spring months. It largely traversed hummock grass sandplains.
This is reflected in the high number of animals caught (12,513). It was common for
more than 100 animals to be removed from the trench per day. A spike in humidity
over several days during late October resulted in maximum vertebrate activity with
644 animals removed on 29 October; 530 on 30 October and 563 on 31 October. In
comparison, stage two commenced at KP262, to the east of Tennant Creck during
winter (May to July) and only 2100 animals were recorded. At first it continued through
hummock grass sandplains, but then progressed through Mitchell Grass Downs with
cracking black soil.

Changes in habitat were clearly reflected by the presence or apparent absence of a
number of species. Suta punctata was numerous throughout the hummock grass areas
but was replaced by Sua suta as soon as construction transitioned into the Mitchell Grass
habitat. Tympanocryptis cf. centralis, Lucasium immaculatum and Amphibolurus centralis were
recorded at the very start of the project at the Tennant Creck end, but they cut out or
declined eastwards. The 11 T. cf. centralis were found only between KP0 and KP21. Of
22 L. immaculatum, 20 were located between KP6 and KP49, while just 2 were recorded
further east at KP103 and KP107. Likewise, of 18 A. centralis recorded, 16 were found
between KP6 and KP35, and just two further east at KP111.The sharp drop in these
species is despite warmer, more favourable conditions. It may be related to substrate,
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as most were on heavier loams and stony soils rather than the vast sandplains further
east. Pogona minor was a commonly recorded species on the loams and sandplains, and
probably reaches its limit on the western edge of the Mitchell Grass Downs, approx.
145 km west of the Queensland/Northern Tertitory border.

Monitoring of pipeline trenches reveals cryptic animals that are potentially common,
but rarely seen by other means. Shine’s Whipsnake (Dezansia shinei) is one such example.
Forty four were seen, all in trenches except one, which was located in the grounds of a
Tennant Creck motel. None were seen active on the ground in spite of the thousands
of kilometres driven on roads and tracks and hundreds of kilometres walked through
suitable habitat at all times of day.

We only recorded one individual of the Eastern Striped Ctenotus (Crenotus robustus).
This was taxonomically significant as the type locality, Barrow Creek, lies 223 km to the
south and there has been some doubt expressed regarding the validity of type data. This
record confirms C. robustus as a Central Australian species.

The gecko Strophurus ciliaris was the big surprise. The total number recorded was 4120,
which was far in excess of any other lizard, and the most abundant vertebrate recorded.
It was not uncommon to look along the trench to see seven or eight individuals scattered
along the trench floor. This species of gecko is cleatly a very significant element of the
Barkly fauna.

Predation in the trench occurred quite regularly as the remains of victims were often
encountered and we did observe instances of animals being consumed. The predators
observed were the snakes and goannas, but we also saw many footprints of cats and
dogs. Presumably they were also having a feast.

The pythons Aspidites ramsayi and A. melanocephalus were both recorded in the trench and
along access tracks (see following paper in this issue of Northern Territory Naturalisi). We
found A. melanocephalus in the Tennant Creek area, which would appear on the south-
western edge of its distribution. Aspidites ramsayi was first recorded at KP130, and both
species continued to be recorded until the hummock grasses were replaced by Mitchell
Grass Downs.

Fauna recovery on pipeline projects has the purpose of minimising the impact of the
construction on native vertebrates by speedy removal from the trench with minimum
handling, and relocating into suitable microhabitat.

There were mixed results on this project. Overall there were 13,838 live animals removed
(94.7%) and 775 dead animals (5.3%). Stage one recovered 11,756 animals alive (94%)
and 757 dead (6%). Stage two recovered 2082 animals alive (99.1%) and 18 (0.9%) dead.

Stage one was under-resourced in terms of suitably qualified and experienced people
and this, coupled with the volume of animals, weather extremes and difficulty of access
to the Right of Way meant that it was often not possible to check and clear the trench,
relocate animals and record data within 5 hours of sunrise as expected. There was also
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the problem of some animals, particularly dragon lizards, entering the trench after it
had been checked. Due to latitude and time of year there was a period of several hours
each day from late October into November when the angle of the sun eliminated all
shade within the trench. Efforts were further complicated by gaps between fauna ramps
frequently exceeding proscribed limits and the premature removal of fauna ramps.

Stage two was more adequately resourced and, with milder temperatures and fewer
animals, the work was able to be completed within the designated timeframe. The trench
was also not exposed to full sun at any time during this stage.

Table 3 compares this project with three others in terms of numbers recorded. In three
of the four projects, reptiles were the most numerous fauna component. As the average
number of species recorded per kilometre increased, so did the mortality.

Table 3. Comparison with previous studies. Figures within brackets are number of species.

Km | Reptiles Frogs | Mammals | Birds Total No. | Average | Mortality
No per (%)
Km

Doody etal. | 792 | 2960 (45) | 4103 (19) | 207 (17) 31 (14 7301 9.22 3.06

(2002)

Eastern

Gas P’line

Swan & 392 | 1631 (56) | 1528 (18) | 139 (14) 3(3) 3301 8.42 0.85

Wilson

(2012)

Nth QId

Gas P’line

Saipem 571 9642 81* 2558 12,281 215 4.42

(2008)

DBNGP

Stage 5a

This study | 460 | 12,993 87 (5) 1514 (18) 13 (6) 14,607+* 31.8 5.3

NGP (84)

* The Saipem report showed 81 ‘other’ which we assumed to be frogs.
** Total number of individuals excludes six feral/livestock.

There is a need, before any pipeline project commences, to set up a committee
involving representatives of the pipeline company, contractors, fauna catchers

and agencies for the exchange of information on clearing and trenching plans and
progress, resource requirements for fauna work and changes to environmental
management plans. There should also be serious consideration regarding the timing
of a project, as this study cleatly demonstrates a much lower fauna impact when
construction occurs during cooler months.
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