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Introduction
Western Australia is a very large state and there is a great deal of variability in wetland
vegetation and flora across it. The Kimberley is one of three major climatic and
biogeographical zones (Figure 35):
• Kimberley – tropical, warm to hot all year, summer rainfall and a dry winter
•

Deserts – hot desert, infrequent erratic rainfall

•

Southwest – Mediterranean, warm to hot dry summer, cool wet winter.

The differing climate of these three regions drives important variations in wetland
vegetation.
The next major driver of Kimberley wetland vegetation and flora characteristics is
whether they inhabit freshwater or saline wetlands. Wetland plant communities are
distinctive of the zone and water chemistry, contributing both to the local and state
identity and contributing greatly to the uniqueness of WA and Australia.
Thirdly, in addition to zone and freshwater/saline divisions, the Kimberley wetlands can
be grouped according to the similarity of their vegetation characteristics. In the Kimberley
zone, these groups are:
• coastal and estuarine saline wetlands
•

alluvial flats

•

dune swamps of truncated drainage lines

•

springs

•

perched wetlands.

Figure 35. WA’s bioregions and the three climatic zones used in this topic. Image – C. Auricht,
Auricht Projects.
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Kimberley
The summer rainfall Kimberley (or Northern Province) of WA comprises five natural
regions: the Central Kimberley, Dampierland, Northern Kimberley, Ord-Victoria Plains and
part of the Victoria-Bonaparte (the remainder is in the Northern Territory).
Kimberley wetlands are largely fresh and generally associated with the large river systems
(Figure 36). These wetlands have a large number of species only evident during the
wet season, being annually renewed from seed or underground storage organs. These
annually renewed species contribute greatly to the species richness of the communities.
These wetlands are largely intact.

Figure 36. Kimberley landscape-scale nationally significant wetlands of the Ord River in the
North Kimberley. Photos – G Keighery/DEC.
(a), (b) and (d) Ord Estuary; (c) Parry Lagoons.

82 Wetland vegetation and flora

Chapter 2: Understanding wetlands

A guide to managing and restoring wetlands in Western Australia

Chapter 2: Understanding wetlands

Wetland vegetation of the Kimberley

Savanna: a grassy woodland;
grassland with small or widely
spaced trees so that the canopy
is always open allowing a
continuous layer of grasses
underneath

More than one hundred Kimberley wetland plant communities have been described
in literature. Except for a set of perched wetlands, most of the Kimberley wetlands are
associated with rivers and/or the coast; however, these wetlands can be so extensive they
should be described as wetlands in this treatment. Coastal and river fringing vegetation is
not covered here.
Most of the Kimberley is dryland covered in tropical savanna grasslands with an
overstorey of trees and/or shrubs with variable cover. The principal dominant genera are
Eucalyptus or Acacia. Besides this, the Kimberley is vegetated with forests, woodlands,
samphire shrublands, shrublands, bunch grasslands (dominated by perennial grasses,
other than spinifex), tropical savanna grasslands (dominated by a complex of species
including spinifex), sedgelands and herblands. The samphire shrublands are confined
to wetlands, and the forests, sedgelands and herblands are rare outside of wetlands.
Common dominant plants of the wetlands include the trees Melaleuca argentea (Figure
37), M. cajuputi, M. leucadendra, M. viridiflora, Eucalyptus camaldulensis and Sesbania
formosa (Figure 38), Barringtonia acutangula (Figure 39) and the shrub Pandanus
aquaticus (Figure 40). While not dominant, Acacia neurocarpa (Figure 41) is notable
as it is virtually confined to the Kimberley, with only a few occurrences in the Internally
Drained Deserts.
There are nineteen listed nationally significant wetlands in the Kimberley.54 However, as
with the other zones, the Kimberley supports significant wetlands that have not yet been
considered for listing as nationally significant.

Figure 37. (a) and (b) Melaleuca argentea is a widespread wetland species in the Kimberley and
Externally Drained Deserts. Photos – M Hancock and T Tapper. Mapping – P Gioia.
Images used with the permission of the Western Australian Herbarium, DEC.
Accessed 21/06/2011.
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Figure 38 (below). Two widespread wetland trees found in wetlands in the Kimberley.
(a) and (b) Eucalyptus camaldulensis is a widespread wetland species in the Kimberley, Deserts
and northern Southwest (changes over to E. rudis south of Geraldton; the original Perth area
population was introduced (planted) and many weed populations now exist in Perth). Photos –
M Hancock and SD Hopper. Mapping – P Gioia.
(c) and (d) Sesbania formosa is widespread in the Kimberley and Externally Drained Deserts
with outliers in the Internally Drained Deserts. Photos – G Byrne. Mapping – P Gioia.
Images used with the permission of the Western Australian Herbarium, DEC.
Accessed 21/06/2011.

Figure 39. Barringtonia acutangula is a common dominant wetland tree that is virtually
confined to the Kimberley. Photos – CA Gardner, AS George and T Tapper. Mapping – P Gioia.
Images used with the permission of the Western Australian Herbarium, DEC.
Accessed 21/06/2011.

84 Wetland vegetation and flora

Chapter 2: Understanding wetlands

A guide to managing and restoring wetlands in Western Australia

Figure 40. Pandanus aquaticus is a widespread tropical wetland shrub (a) with conspicuous fruit
(b). Photo (a) taken in the Northern Territory. Photos – (a) B Keighery/OEPA (b) KF Kenneally.
Image used with the permission of the Western Australian Herbarium, DEC.
Accessed 21/06/2011.

Figure 41. Acacia neurocarpa (a) is virtually confined to the Kimberley (b). Photo – BR Maslin.
Mapping – P Gioia. Images used with the permission of the Western Australian Herbarium,
DEC. Accessed 21/06/2011.
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Saline wetlands of the Kimberley

Mangrove: any of various
tropical or semi-temperate
trees or shrubs of the genera
Rhizophora, Bruguiera and
Avicennia growing in intertidal
shore mud with many tangled
roots above the ground

The Kimberley contains only coastal and estuarine saline wetlands; there are no known
saline lakes. These saline wetlands are dominated by mangrove forests and woodlands,
which form rich and diverse habitats and are described in Semeniuk et al.55
The largest areas of saline wetlands are found along the edges of Roebuck Bay (southeast of Broome, Dampierland) and extend along Eighty Mile Beach to the De Grey River.
The typical pattern is a sequence of communities from sea to dry land with, from the
sea, mangrove forests and woodlands, samphire shrublands and then grasslands typically
dominated by Sporobolus virginicus (Figure 42).

Figure 42. Sporobolus virginicus flowers (a) and habit (b), a widespread, virtually cosmopolitan,
generally coastal species of saline wetlands (c) in WA. Photos – B Keighery/OEPA. Mapping – P
Gioia. Images used with the permission of the Western Australian Herbarium, DEC.
Accessed 21/06/2011.

The saline wetlands of the Roebuck Plains along Eighty Mile Beach are very complex
wetlands with the more inland freshwater areas merging with the adjacent tidally
inundated coastal saline wetlands. This vast wetland system covers 48,000 hectares,
an area almost as large as the adjacent mudflats. The plains flood every 5–10 years
and were formerly dominated by perennial grasslands composed mainly of Sporobolus
virginicus, Xerochloa barbata, Enneapogon purpurascens and Triraphis mollis and
combinations of these species. However, the weed buffel grass (Cenchrus ciliaris) has
invaded these wetlands and now forms the dominant cover. Buffel grass (Figure 43) was
introduced as livestock forage. It is shade and fire tolerant, and adapted to frequent
defoliation. It reproduces by seed and short rhizome and is dispersed primarily by wind
and water, also mammals (on skin and fur), birds and vehicles. It has developed resistance
to some post-emergent herbicides.11 In the wet season a rich and diverse suite of annual
herbs are associated with the grasslands, especially when they flood.
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Alluvial soil: soil deposited by
flowing water on floodplains, in
river beds, and in estuaries

Figure 43. Buffel grass (Cenchrus ciliaris) (a) is a widespread weed (b) which has replaced a
suite of perennial grasses in the saline wetlands of the Roebuck Plains. Photos – GF Craig, R
& M Long and L Wallis. Mapping – P Gioia. Images used with the permission of the Western
Australian Herbarium, DEC. Accessed 21/06/2011.

Other areas of saline, brackish and freshwater wetlands are the poorly documented
coastal grasslands and wetlands found on the eastern side of the false mouths of the
Ord River, and, further east, those on the Chenier Beach ridges and flats (north of
Kununurra). These back and adjoin the Ord River Floodplain*, a saline estuarine wetland
of tidal flats and mangrove swamps.

Freshwater wetlands of the Kimberley
The vegetation of the freshwater Kimberley wetlands is described under a set of principal
wetland groups: alluvial flats, dune swamps of truncated drainage lines, springs and
perched wetlands.
Permanently and seasonally inundated basin wetlands (that is, lakes and sumplands) are
rare in the Kimberley. The largest permanently inundated freshwater wetlands in the
Kimberley, Lake Argyle* and Lake Kununurra* (100,000–200,000 hectares) (Victoria
Bonaparte), are human made. These support fringing vegetation and aquatics identical to
that of the permanent river pools. Lake Kununurra is eutrophic and also supports a series
of weeds such as Leucaena leucocephala in the forest vegetation fringing the water.

Alluvial flats
The Kimberley’s high rainfall supports a set of very significant large river systems being
the Drysdale*, Fitzroy, Lennard, Mitchell*, Ord* (Figure 36) and Prince Regent rivers.
These rivers and their associated wetlands constitute the majority of the listed nationally
important wetlands in the region.9 There is no discrete boundary between the ‘river’
vegetation and the vegetation of these wetlands. The largest and most complex
freshwater wetlands have developed on the alluvial soils deposited by these rivers,
either along their course or at their mouths. These wetlands include the Parry Floodplain*
(c. 9,000 hectares) of the Ord River and the Camballin Floodplain* (Le Lievre Swamp
System, c. 30,000 hectares) on the Fitzroy. The different river systems support a diverse
suite of plant communities, some of which are described below.
Other freshwater wetlands are creeks with their fringing vegetation and the riverine/
creek pools that often remain during the dry. A variety of trees fringe and/or cover
the pools including Melaleuca argentea, M. cajuputi, M. leucadendra, Eucalyptus
camaldulensis, Barringtonia acutangula, Sesbania formosa and Pandanus aquaticus.
Numerous floating aquatics grow in the pools, especially the genera Nymphaea (Figure
44), Aponogeton, Nymphoides (Figure 45 and Figure 46), Ornduffia (previously Villarsia),
and Eriocaulon (Figure 46).
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Figure 44. Aquatic waterlilies. Nymphaea hastifolia (a and b) and N. violacea (c). These photos
were taken in the Northern Territory. Photos – B Keighery/OEPA.

Figure 45. A tropical wetland with Melaleuca forest over an aquatic herbland dominated by
Nymphoides aurantiaca (a), with detail of the Nymphoides flower (b). This photo was taken in
the Northern Territory. Photos – B Keighery/OEPA.
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Figure 46. Three tropical aquatic species: Eriocaulon setaceum (a), Nymphoides indica (b), and
N. crenata (c). The aquatic Nymphoides and Eriocaulon genera are almost confined to the
Kimberley in WA but have outliers in the Deserts. Nymphoides has nine species in WA and
Eriocaulon eighteen.11 These photos were taken in the Northern Territory. Photos – B Keighery/
OEPA.

The Parry Floodplain* (Victoria Bonaparte) supports a complex mosaic of floodplain,
billabongs, seasonal marshes and wooded swamps and is the largest of the few
substantial tropical floodplains in WA. As well as being listed as a nationally important
wetland, Parry Floodplain is listed jointly with the Ord Estuary System as a Wetland of
International Importance under the Ramsar Convention. Rarely recorded communities
such as native rice (Oryza species) and brown beetle grass (Leptochloa fusca) grasslands,
budda pea (Aeschynomene indica) herblands and sedgelands dominated by Eleocharis
brassii, and the reed Phragmites karka occur here. The rare Pandanus spiralis closed
forest community is associated with the Parry Floodplain’s Palm Spring. Numerous
aquatics are found in the inundated areas (Figure 44 to Figure 48).

Figure 47. Blyxa sp., a common submerged aquatic from the Kimberley. Photo – B Keighery/
OEPA.
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Two principal wetland types, basins and flats, are found in the Camballin Wetlands
(Dampierland). The basins are covered with forests of Eucalyptus and Melaleuca and
fresh water mangroves (Barringtonia acutangula), Typha sedgelands and herblands
of Sesbania cannabina. The flats are grasslands dominated by mitchell grass (Astrebla
species), Chrysopogon fallax and Dichanthium species (Figure 48). In the wet season
these flats support a rich annual flora in both the periods of inundation and drying
(Figure 44 to Figure 46, Figure 49 and Figure 50).

Figure 48. A tropical wetland grassland dominated by Dichanthium sericeum (a), and detail of
the Dichanthium inflorescence (b). This photo was taken in the Northern Territory. Photos –
B Keighery/OEPA.

Figure 49. A tropical wetland annual sedgeland and herbland in soils with a clay fraction. This
photo was taken in the Northern Territory. Photo – B Keighery/OEPA.
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Figure 50. (a) A tropical wetland annually renewed sedgeland and herbland in soils with a clay
fraction, with inserts of species from these communities: (b) Cartonema spicatum, (c) Stylidium
ceratophorum, (d) a Lindernia species, (e) a Spermacoce species, (f) Utricularia fulva, and (g)
U. chrysantha detail. These photos were taken in the Northern Territory. Photos – B Keighery/
OEPA.

Another alluvial flat wetland group is the elongate estuarine wetlands complex
associated with drowned river valleys. The best examples of this group are in Walcott
Inlet (North Kimberley) at the mouths of the Isdell, Calder and Charnley rivers. The
wetlands include areas of estuary, river, riverine floodplain and scarp-foot seepage
rainforests. Part of this complex is the Munja Lagoon, a freshwater swamp which
supports a diverse aquatic flora including waterlilies (Nymphaea violacea, Figure 44)
and dense fringing beds of the sedge Eleocharis dulcis (the largest known stands in
the Kimberley). Another interesting community occurs in the small areas of Seepage
Swamp Rainforest dominated by Melaleuca, Ficus species, Nauclea orientalis and Celtis
philippensis. This community is floristically unique and is listed as the TEC ‘Assemblages
of Walcott Inlet rainforest swamps’. Another TEC of a similar type is the ‘Assemblages of
Roe River rainforest swamp’ (North Kimberley).
Alluvial flats subject to seasonal flooding are found throughout the Kimberley. These
are associated with all soil/rock types and support a diverse range of grasses and herbs.
Examples include the grasslands dominated by mitchell (Astrebla species) or feathertop
(Aristida species) grasses on black cracking clay soils in Bungle Bungles56 (north-east of
Halls Creek, Ord Victoria Plains) and those dominated by Leptochloa fusca and Xerochloa
laniflora on claypans with cracking clays in the Edgar Ranges (south-east of Broome,
Dampierland). These alluvial soil communities are more diverse in the wetter north,
central and east Kimberley but they are poorly documented. An example from the north,
on the Walcott Inlet, is the extensive grasslands dominated by spear grass (Heteropogon
contortus) and wanderrie grass (Eriachne festucacea) with scattered trees of Eucalyptus
tectifica, Corymbia greeniana, C. confertiflora, Terminalia canescens, Gardenia
megasperma and Erythrophleum chlorostachys.
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As noted previously, the coastal section of the Roebuck Plains* (Dampierland) is saline
influenced; the plains themselves are an extensive floodplain that, interestingly, now
lacks any major riverine input. These plains contain many types of freshwater wetlands,
including seasonally flooded grassland, permanently inundated freshwater lakes,
seasonally inundated freshwater lakes and marshes. The permanently inundated57
Lake Eda supports emergent Sesbania erubescens shrubs and a sedgeland dominated
by Eleocharis spiralis (Figure 51) over the herb Phyla nodiflora and the grass Cynodon
dactylon. It is yet to be determined if Phyla nodiflora and Cynodon dactylon are native or
weed taxa in this wetland.

Figure 51. Sesbania erubescens (foreground) and a sedgeland dominated by Eleocharis spiralis
at Lake Eda. Photo – Wetlands Section/DEC.
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Dune swamps of truncated drainage lines
In sandy areas such as the Dampier Peninsula (Dampierland), coastal dunes truncate (that
is, cut off/terminate) drainage lines to form freshwater swamps.58 These typically support
low woodlands of Lophostemon grandiflorus, Melaleuca alsophila and M. viridiflora.
As these swamps dry a rich annual herb/grassland develops. Rarely, these result in
permanently inundated wetlands, such as at Beagle Bay (Dampierland) where the lakes
have a range of unusual aquatics including Nymphaea violacea and Nymphoides indica,
at their southern limits, and the endemic Nymphoides beaglensis.

Springs
Freshwater seepages forming springs are found throughout the region and are typically
associated with drainage lines or impeded groundwater flow. Many of these support
rainforest communities, being woodlands or forests not dominated by the Eucalyptus or
Acacia genera.59 These communities are fire sensitive and are now restricted to relatively
fire-protected sites, including wetlands.
An example is the unique Willie Creek Wetlands* found north of Broome on the tidally
inundated mudflats (Dampierland). Here are two spring-fed wetlands, Nimalaica Swamp
and an unnamed lake. These are vegetated with spike rush (Eleocharis dulcis) sedgelands,
Melaleuca cajuputi, Timonius timon and Pandanus spiralis forest. Many of the species
found here are at their southern range limits or are disjunct populations.
Another type of spring is found in the east Kimberley. An example of this type is Point
Springs (north-east of Kununurra, Victoria Bonaparte) which supports a closed canopy
rainforest dominated by Canarium australianum, Carallia brachiata, Melicope elleryana,
Ficus racemosa and F. virens and combinations of these. Rainforest patches are rare in the
lowland east Kimberley, this area normally being dominated by open savanna woodlands.
Similar rainforest communities are associated with the cliff-foot springs in the Devonian
limestone ranges (Oscar and Napier ranges of the Central Kimberley and Nimbing
Ranges of the Victoria Bonaparte). It is reported that many of these are drying through
dewatering of the karst system, by bores for livestock water and irrigation. One rainforest
community is listed as the TEC ‘Assemblages of Theda Soak rainforest swamp’ (Northern
Kimberley).
In places the seepages form organic mound springs. Each mound spring appears to
support a unique community, with a forest of Melaleuca cajuputi and/or Timonius timon,
and spike rush (Eleocharis dulcis) sedgelands being key elements. Black Springs (North
Kimberley), Big Springs* (Dampierland), Lolly Well (Dampierland) and Bunda Bunda
Springs* (Dampierland) support such communities. Of these three are listed as TECs:
‘Black Spring organic mound spring community’, ‘Assemblages of Big Springs organic
mound springs’ and ‘Assemblages of Bunda Bunda organic mound spring’. Another five
mound springs are associated with the Drysdale River (North Kimberley) and have been
listed as the TEC ‘Organic mound spring communities of the North Kimberley Bioregion’.
These are generally covered in sedgeland with a sparse overstorey of Melaleuca nervosa,
Pandanus spiralis and Banksia dentata (Figure 52), or in the case of the Black Spring, a
forest of Melaleuca viridiflora, Ficus species, Timonius timon and Pandanus spiralis with
fringing Phragmites karka grassland.
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Figure 52. Banksia dentata is a widespread tropical wetland tree. This photo was taken in the
Northern Territory. Photo – B Keighery/OEPA.

In a deeply incised gully in the Edgar Ranges (south-west of Broome, Dampierland) a
series of pools fed by the permanent Logues Spring are vegetated with a woodland
of Eucalyptus microtheca and an endemic variety of pandanus, Pandanus spiralis var.
flammeus.60 Gorges in the Bungle Bungles (Ord Victoria Plains) contain permanent
pools with rare aquatics and lined by relict disjunct rainforest of Melaleuca leucadendra,
Melicope elleryana and Syzygium angophoroides.
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Perched wetlands
Perched wetlands are relatively uncommon in the region but they are typically quite
similar to the wetlands of the alluvial flats. Seasonally inundated freshwater basins and
swamps include Airfield Swamp61 on the Mitchell Plateau (North Kimberley) with forests
of Melaleuca species (Figure 53) over a diverse annually renewed aquatic flora (Figure 44)
and herblands as the wetlands dry (Figure 49 and Figure 50). Lake Gladstone* (Central
Kimberley) is covered with a sedgeland of Eleocharis dulcis and fringed by woodlands of
Barringtonia acutangula and Eucalyptus camaldulensis.62 Rarely, some are even found on
offshore islands; for example on the Sir Graham Moore Islands (North Kimberley) there is
a large swamp with woodlands of Melaleuca viridiflora and sedgelands of Fuirena ciliaris.
Herblands on basalt were recorded on Wargul Island (North Kimberley, Figure 54), and
these are also common on the adjacent mainland. A dampland (seasonally waterlogged
basin) on Mary Island (North Kimberley) also appears to be perched and has scattered
Pandanus spiralis over Schoenus falcatus sedgeland (Figure 55).

Figure 53. Melaleuca viridiflora forest over Eleocharis dulcis sedgeland at Airfield Swamp.
Photo – Wetlands Section/DEC.
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Figure 54. A perched wetland on basalt on Wargul Island (North Kimberley) with a herbland of
Byblis guehoi (a). Byblis guehoi (b) is one of six Byblis species currently known from wetlands
in WA.11 Photo – G Keighery/DEC.

Figure 55. A dampland on Mary Island (North Kimberley) of scattered Pandanus spiralis over
Schoenus falcatus sedgeland (a) and a Schoenus falcatus plant (b). Annual sedges and herbs
are found in the bare patches in the wet season. Photo – G Keighery/DEC.
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Wetland flora of the Kimberley

Pan-tropical: distributed
throughout the tropical regions
of the Earth

The systematic allocation to wetland or dryland habitats of all taxa listed in the Flora of
the Kimberley24 results in a list of 1,977 native vascular plant taxa for the Kimberley, of
which approximately 535 (27 per cent) are considered to be wetland obligates, that is,
restricted to wetlands (Table 3).
Table 3. Kimberley vascular plant taxa found in various plant groups (after Wheeler et al.24)

Wetland
facultative
& dryland

Wetland obligate taxa
Group
Saline

Freshwater
submerged or
floating aquatic

Freshwater emergent
aquatic

Freshwater seasonally Obligate wetlands,
waterlogged wetlands total

Wetland
facultative
& dryland

Ferns

2

1

7

22

32

15

Gymnosperms

0

0

0

0

0

5

Monocotyledons

0

24

9

190

223

281

Dicotyledons

30

30

14

206

280

1,141

Total

32

55

30

418

535

1,442

Of particular note is that thirty-two of fifty-seven ferns are confined to, or reliant on,
wetlands. The composition of this wetland flora is markedly different to the dryland flora
and the presence of wetland habitats contributes greatly to the richness and diversity of
the flora of the Kimberley. For example, the families Aponogetonaceae, Alismataceae,
Lentibulariaceae and Menyanthaceae are entirely aquatic. In addition, all of the following
are wetland plants in the Kimberley: all of the Centrolepidaceae and all members of the
genera Nymphoides (seven species, Figure 45 and Figure 46), Utricularia (twenty-seven
species, Figure 50f&g), Eleocharis (thirteen species), Cyperus (fifty species, Figure 56a&b),
Fimbristylis (most of the c. 60 species, Figure 56c&d) and Xyris (Figure 57). Interestingly,
a number of genera are species diverse in wetlands in both the Kimberley and the
Southwest, including the genera Drosera (Figure 28), Stylidium (Figure 29) and Xyris
(Figure 57).
Most of the Kimberley saline and floodplain wetland taxa are either pan-tropical or
widespread across northern Australia, as is also the case with the Northern Territory
wetland flora.25 However, in WA there is a significant endemic element, especially in
those wetlands of the North Kimberley that are inundated only after unpredictable rain.
Of particular note is the endemic waterlily genus Ondinea (sometimes placed in the
genus Nymphaea) that occurs on the high rainfall sandstone areas of the north-western
Kimberley. Two subspecies are currently recognised; both are endemic and one (Ondinea
purpurea subsp. petaloidea) is highly restricted. This endemic element is also found in the
dryland flora.
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Figure 56 (below). Two tropical wetland sedges: Cyperus aquatilis (a and b) which is confined to
the Kimberley and Fimbristylis caespitosa (c and d) which is virtually confined to the Kimberley.
Photos – (a) C Budgen, D Clarke and T Whiteway; and (b) CP Campbell. Mapping – P Gioia.
Images used with the permission of the Western Australian Herbarium, DEC.
Accessed 21/06/2011.

Figure 57. A tropical wetland with Eucalyptus forest over a sedgeland dominated by Xyris
complanata (a), with detail of the Xyris flowers (b). This photo was taken in the Northern
Territory. Members of the Xyris genus are found in Kimberley and Southwest wetlands; they all
have yellow flowers. Photos – B Keighery/OEPA.
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