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1 Introduction  
 

One of the outcomes required under the Eastern Cape York Water Quality Improvement Plan (WQIP) 

ƛǎ ŀ ǎŜǘ ƻŦ ƎǳƛŘŜƭƛƴŜǎ ǘƘŀǘ ŀŘŘǊŜǎǎ ǘƘŜ 9ƴǾƛǊƻƴƳŜƴǘŀƭ ±ŀƭǳŜ άAquatic 9ŎƻǎȅǎǘŜƳ tǊƻǘŜŎǘƛƻƴέ ŦƻǊ ǘƘŜ 

fresh and estuarine surface waters of the region.  This document aims to address that need.  It 

describes guideline derivation methodologies, provides a compilation of available data and proposes 

a set of draft guidelines.   The spatial scope of this report is the same as the land component of the 

WQIP i.e. the eastern catchments of Cape York from Jacky Jacky south to the Annan River (Figure 1 

and Figure 2; Appendix 1). Marine water quality guidelines are also being developed as input to the 

WQIP by GBRMPA in collaboration with Cape York NRM, EHP, DSITI and others.  

Water quality guidelines have traditionally been taken to mean guidelines for physico-chemical 

indicators such as concentrations of dissolved oxygen or nitrogen and phosphorus.  In more recent 

times, the scope of water quality guidelines has been expanded to include a more holistic range of 

indicators of ecosystem health and, ƛƴ ǇŀǊǘƛŎǳƭŀǊΣ ōƛƻƭƻƎƛŎŀƭ ƛƴŘƛŎŀǘƻǊǎΦ  ¢Ƙǳǎ άǿŀǘŜǊ ǉǳŀƭƛǘȅέ 

guidelines in this report include indicators of fish and macroinvertebrate health and, in addition, 

indicators of riparian extent.  These are all important components of freshwater ecosystem health.   

The one key component of ecosystem health not covered in this report is flow.  Maintenance of 

adequate environmental flows is critical to freshwater ecosystem health but under Queensland 

legislation the issue is covered under the Water Resource Planning process.  A Water Resource Plan 

is currently being developed for the whole of Cape York Peninsula (CYP) that will address 

environmental flow requirements.  In addition, an independent assessment has been undertaken on 

water resources in the Lakeland Downs agricultural region. The results of this work will be reported 

separately and may be included in future versions of the Guidelines report. 

This report is limited to surface freshwaters and does not cover groundwater or groundwater 

dependant ecosystems (GDEs).   Water quantity issues related to groundwater will be covered under 

the Water Resources Plan while quality issues and quality guidelines for groundwater will be covered 

in a separate report. 

This report is mainly focussed on surface freshwaters but does also include recommendations on 

estuary water quality guidelines.  Data for Eastern Cape York estuaries is very limited in terms of 

sites, extent of data and the range of indicators.  The majority of estuary data has been collected 

from the Endeavour, Annan and Normanby rivers, with the most thorough dataset from the 

Endeavour (Howley et al 2012). Guidelines derived from the Endeavour should be applied with 

caution to other eastern CYP estuaries until further sampling has been conducted.  Estuary specific 

guidelines have also been derived for the Normanby River.  

Cape York is a large region with a diversity of landforms, river types, and land use intensity. While 

extensive freshwater and/or estuary water quality datasets exist from some eastern Cape York 

rivers, such as the Annan, Endeavour and Normanby Rivers, there is a paucity of data from many 

other river systems, particularly those in the northern region. In these cases guidelines have been 

set based on a small dataset, or derived from combined river datasets. These guidelines should be 

applied with caution and further sampling is recommended for these rivers.  
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2 Guideline derivation  

2.1 ANZECC Guidelines framework  
Under the ANZECC Guidelines framework (ANZECC & ARMCANZ, 2000 ς referred to hereafter as 

ANZECC Guidelines), guidelines are derived by two principal methods.  The first is the direct effects 

approach, in which the lethal and sub-lethal impacts on biota of a substance or a physico-chemical 

characteristic of water quality are assessed through some form of laboratory testing.  Based on the 

ǊŜǎǳƭǘǎ ƻŦ ǘŜǎǘƛƴƎ ŀ άǎŀŦŜέ ƎǳƛŘŜƭƛƴŜ ƛǎ ŘŜǊƛǾŜŘ όǎŜŜ !b½9// & ARMCANZ 2000).  This approach is 

mainly applied to anthropogenic or natural toxicants and sometimes to physico-chemical indicators 

such as dissolved oxygen.   

The second Ƴŀƛƴ ŀǇǇǊƻŀŎƘ ƛǎ ǘƻ ŀǎǎŜǎǎ ǘƘŜ άƴŀǘǳǊŀƭέ (reference) range of values of an indicator and 

use this to derive a guideline.  This approach is applied to non-toxic pollutants, physico-chemical 

characteristics and many biological condition indicators.  It involves assessing indicator values in 

largely un-impacted (reference) systems and using these to derive a guideline for modified systems. 

The default ANZECC Guidelines approach to deriving a reference based guideline for slightly to 

moderately disturbed waters is to determine the 80th percentile value (or 20th percentile if this is 

more appropriate) of an indicator in an unimpacted system and use this as the guideline.  This 80th 

percentile guideline is designed to be compared with median (50th percentile) values in waters being 

assessed.  The difference between the 50th and 80th percentile allows for some level of natural 

variation but this approach suffers from the objection that it can potentially allow median values in 

test waters to deteriorate to the point where they are equivalent to the 80th percentile values before 

any breach of a guideline occurs.  This issue is even more problematic when reference systems are 

unavailable and the 80th percentile guideline is derived from an already impacted water body. 

For waters that are effectively unmodified/ high ecological value (HEV), the ANZECC Guidelines 

recommend that no deterioration of water quality should occur.  The ANZECC Guidelines does not 

ǎǇŜŎƛŦȅ Ƙƻǿ άƴƻ ŎƘŀƴƎŜέ ǎƘƻǳƭŘ ōŜ ŀǎǎŜǎǎŜŘ ōǳǘ ŀ statistical method is presented in the Queensland 

Water Quality Guidelines (2009).  This proposes that άno changeέ should be assessed as no change 

to the 20/50/80th percentiles of existing water quality.   

Many Cape York rivers and estuaries, particularly those in the northern region, are considered to 

have HEV status. ANZECC (2000) defines HEV as follows: άHigh conservation/ecological value systems 

- effectively unmodified or other highly valued systems, typically (but not always) occurring in 

national parks, conservation reserves or in remote and/or inaccessible locations... The ecological 

integrity of high conservation/ecological value systems is regarded as intactΦέ όANZECC 2000; 3.1-10) 

According to the ANZECC Guidelines, άThese (HEV) waters are afforded a high degree of protection 

by ensuring that there is no reduction in the existing water quality, irrespective of the water quality 

guidelines.έ !ƴŘ άWhere there are few biological assessment data available for the system, the 

management objective should be to ensure no change in the concentrations of the physical and 

chemical water quality variables beyond natural variationέ (ANZECC 2000;3.1-11) 

The ANZECC framework has been carried through into the Queensland Environmental Protection 

Policy (Water) 2009 ς EPP Water.  The EPP Water also recognises that for slighty disturbed systems, 

the management intent is to improve their physico-chemical water quality back towards HEV levels. 
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2.2 Basis of guidelines for Eastern Cape York waters  
 

2.2.1 Freshwaters other than the Normanby  

This guideline document presents the existing 20/50/80th percentile values for physico-chemical and 

biological indicators (in each major basin) to be used as the basis for ambient water quality 

guidelines. Based on the results of monitoring to date, conservation area designations, and the 

relatively low levels of development, many of the Eastern Cape York freshwaters (particularly in the 

northern region) are likely to be classified as unmodified/HEV.  The management aim for these 

systems ƛǎ άƴƻ ŘŜǘŜǊƛƻǊŀǘƛƻƴ ŦǊƻƳ ŜȄƛǎǘƛƴƎ water ǉǳŀƭƛǘȅέ ƛƴǘƻ ǘƘŜ ŦǳǘǳǊŜΦ  !ǎǎŜǎǎƳŜƴǘ ƻŦ ŎƻƳǇƭƛŀƴŎŜ 

would be based on no change to existing 20/50/80th percentile values. 

For slightly to moderately modified systems in southern CYP, such as the Annan and Endeavour 

Rivers, ambient water quality is still considered to be relatively unmodified and the management 

aim is still to maintain current conditions. The effects of land disturbances in these systems are 

primarily observed during flood events, when sediment and nutrient concentrations are elevated. 

Where there was insufficient nutrient data for a catchment, generic values were derived from DSITI 

data collected during the dry season in mid-2014 based on average values across a range of 

catchments.  This approach was considered to be acceptable due to the low level of variation 

between most catchments.  The main exception to this was the Claudie where significantly different 

nutrient concentrations were recorded. Thus, the Claudie has its own specific guidelines.  The 

Pascoe, Endeavour and Annan catchments also had much larger nutrient data sets and so 

catchment-specific guidelines were set for these catchments.  

There is insufficient event flow data to establish event guidelines for most rivers in Eastern Cape 

York, with the exception of Normanby Basin sub-catchments. However, some event data exists for 

the Annan and Pascoe Rivers, and interim event guidelines have been set for these systems. The 

management aim for the Pascoe is no change to the existing event 20/50/80th percentile values. For 

the Annan river, 25% reduction targets have been set for event flow suspended sediment and 

particulate nutrient concentrations based on the level of soil disturbance and estimates of 

anthropogenic impacts on water quality observed during flood events. 

2.2.2 Freshwaters of the Normanby basin  

Normanby Basin water quality guidelines are divided into dry season base flow, wet season base 

flow, and flood event guidelines as there are significant variations in water quality- and water quality 

impacts- between the periods. During the dry season, nutrient and suspended sediment 

concentrations at most Normanby Basin sites (with the exception of the upper Laura River), are 

believed to be close to reference condition. Therefore, the management aim for dry season base 

flow conditions at most sites is to maintain the current condition (no deterioration to the existing 

percentile ranks). Suspended sediment concentrations are significantly elevated during flood events 

due primarily to accelerated erosion. Nutrients and suspended sediment concentrations remain 

elevated at some locations during wet season baseflow. 

Water quality in the Normanby Basin has been impacted to varying degrees by human activity, 

including grazing, horticulture and clearing for roads and fences.  There are few suitable reference 

sites within the Basin and so for many locations it is not possible to derive guidelines based on 
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reference water quality sites.  Instead, άǘŀǊƎŜǘǎέ for water quality improvements under base flow 

conditions (where required) are based on a step improvement in water quality from the existing 

20/50/80th percentile values to the 10/40/70th percentiles. The guideline tables show the existing 

20/50/80th percentile ranks as current condition, and where improvements are recommended, the 

10/40/70th percentile values are presented as the targets for water quality improvements. The 

majority of the recommended base flow target reductions apply to wet season base flow guidelines.  

However, a 10th percentile dry season reduction target for nutrients has been applied to the upper 

Laura where elevated nutrient concentrations have been observed year-round.   

Where limited dry season or wet season base flow nutrients or suspended sediment (SS) data was 

available for the West Normanby and Normanby River at Battlecamp, guideline values from the East 

Normanby have been assigned to these systems.  

For the flood event guidelines, short term (7 year) reduction άtargetsέ are to achieve a 25% 

reduction of sediment and particulate nutrient concentrations in the upper Normanby sub-

catchments (the erosion and horticultural land-use άƘƻǘ ǎǇƻǘǎέύ ŀƴŘ ŀ м0% reduction in the lower 

catchment (Kalpowar Crossing) and estuaries. These short-term reduction targets are based on what 

is considered practical to achieve within the 7-year implementation timeline for the Eastern Cape 

¸ƻǊƪ ²vLtΦ ¢ƘŜ ƭƻƴƎŜǊ ǘŜǊƳ άƻōƧŜŎǘƛǾŜǎέ Ŏŀƭƭ ŦƻǊ ŀ нл҈ ŜƴŘ ƻŦ ǎȅǎǘŜƳ ǎŜŘƛƳŜƴǘ ŀƴŘ ǇŀǊǘƛŎǳƭŀǘŜ 

nutrient load reduction in 15 years, and a 30% reduction in 22 years (not calculated in this 

document).  Longer term objectives ƘŀǾŜ ōŜŜƴ ŜǎǘŀōƭƛǎƘŜŘ ōŀǎŜŘ ƻƴ ŜǎǘƛƳŀǘŜǎ ƻŦ άǇǊŜ-9ǳǊƻǇŜŀƴέ 

water quality condition and requirements for aquatic ecosystems. The reduction targets for most 

sub-catchments currently apply to suspended sediments and particulate nutrients only.  However, 

the reduction targets for the Upper Laura River apply to both suspended sediments, dissolved 

inorganic and particulate nutrients due to the presence of both sediment erosion and fertiliser run-

off in this sub-catchment. The sediment and nutrient concentration reduction guidelines correlate to 

the load reduction objectives set out in the Eastern CY WQIP and determined to be appropriate by 

the Cape York WQIP Science Advisory Panel.  

Normanby guideline tables (Tables 11a to 11d) present both current condition 20/50/80th percentile 

values and, where improvements are required, the wet season target 10/40/70th percentiles or the 

10% άŜƴŘ-of-ǎȅǎǘŜƳέ and 25% upper catchment flood event reduction targets as described above. 

²ƘŜǊŜ ǘƘŜ ƳŀƴŀƎŜƳŜƴǘ ŀƛƳ ƛǎ άƴƻ ŘŜǘŜǊƛƻǊŀǘƛƻƴ ŦǊƻƳ ŜȄƛǎǘƛƴƎ ǉǳŀƭƛǘȅέ, the current condition 

20/50/80th percentile values are adopted as the guidelines and assessment of compliance is based 

on no change to existing percentile values. 

 

2.2.3 Estuarine waters  

Water quality data for Eastern Cape York estuaries is limited to sites in the Annan, Endeavour, 

Jeannie and Normanby Rivers all of which are in the southern or central area of the Eastern Cape. 

Limited or no data exists for estuaries in northeastern Cape York.  The most comprehensive data and 

extent of sites are from the Endeavour River, therefore guidelines have been established based on 

this data.  The ambient guideline values are derived from the 80th percentile values from the 

Endeavour, which are largely the same as the already published Endeavour river estuary guidelines 

in the Queensland Water Quality Guidelines (2009).  Assessment of compliance would be based on 

comparison with median values from a test site.  However, guidelines are not applicable during large 
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flow events. The limited data from the Jeannie suggests that in smaller estuaries, poorer water 

quality may also occur naturally at times of low flow.  Therefore, application of estuarine guidelines 

needs to be undertaken with due consideration of such natural variation. 

The Endeavour estuary guidelines should be used with caution as interim guidelines for other 

eastern Cape York estuaries (with the exception of the Normanby). Further sampling is required to 

establish estuarine guidelines for the remaining estuaries. 

Guidelines for the Normanby estuary have been derived from a limited dataset collected from two 

sites; one at the mouth of the Normanby River estuary (enclosed coastal/lower estuary) and one site 

approximately 5 km upstream (mid-estuary). Due to the lack of data beyond 5 km upstream and the 

limited number of samples, these guidelines are considered to be indicative, and may not apply to 

the mid- or upper estuary.  The ambient guideline values for the Normanby are derived from the 80th 

percentile values, as described for the Endeavour guidelines. Although ambient concentrations in 

the Normanby estuary are likely to be elevated due to the re-suspension of sediments deposited in 

the estuary during flood events, reducing the existing concentrations (and available sediment 

supply) is not practical, therefore the ambient guidelines aim to maintain current 80th percentiles.  

However, Normanby estuary flood water quality targets have been established based on a 10% 

reduction of current sediment and particulate nutrient concentrations, in line with WQIP end-of-

system load reduction targets for the Normanby. 

Based on flood event monitoring in the Annan estuary and the level of disturbance in the Annan 

catchment, flood water quality reduction targets have also been set for the Annan River estuary. In 

line with the WQIP end-of-system load reduction targets and objectives for the Annan river, short 

term (7 year) targets have been set for a 10% reduction in sediment and particulate nutrients. 

Ambient water quality guidelines for the Annan are the same as the Endeavour guidelines as there 

were no significant differences between the two rivers under ambient conditions.  

 

2.3 Spatial zonation of gu idelines  

2.3.1 Freshwaters  

 

Due to the natural variation in water quality, water quality guidelines need to be specific to defined 

regions and/or water types.  The extent to which regions/water types need to be subdivided in 

theory depends on the extent of water quality variation.  In practice it is more often determined by 

the availability of water quality data and assumptions often have to be made about quality in areas 

where no data exists. (These assumptions can be amended whenever additional data becomes 

available). 

For the purposes of the Eastern Cape York guideline exercise, a decision was made to make an initial 

spatial subdivision based on the main drainage basins.  Some of the larger basins were further 

subdivided into individual catchments or even sub-catchments (Table 1).  Within these subdivisions, 

the question of water types was considered.  The ANZECC Guidelines default is for freshwaters to be 

divided into upland streams (steeper streams with rocky or sandy substrates) and lowland streams 

(flood plain type meandering streams with mostly muddy sediments).  An arbitrary default split 
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based on a 150m height contour is suggested but this has often been found to be inappropriate in 

Queensland catchments.   

For the Eastern Cape, an alternative to the upland/lowland split was to utilise the results of the 

Walking the Landscape WQIP sub-project.  This exercise sub-divided catchments into a series of 

landscape zones and these could potentially be aligned with guideline values.  This approach was 

attempted but due to the general paucity of water quality sites in most catchments its potential was 

not realised.  In nearly all catchments, guideline values were simply applied to the whole catchment.  

With the exception of the Normanby, water quality did not vary greatly across or within most 

streams in the Eastern Cape.  However, further sampling will be necessary to validate this approach. 

The final guideline tables present guideline values for each subdivision.  Thus there is a hierarchy 

from drainage basin Ҧ catchmentҦ sub-catchment (if applied).  Table 1 below details the spatial 

subdivisions adopted for the Eastern Cape. 

 

Table 1: Spatial subdivisions adopted for Eastern Cape York freshwater systems 

Drainage Basin Catchment Sub-catchment 

Jacky Jacky All  

Olive Pascoe Pascoe  

 Olive  

Lockhart Claudie  

 Lockhart  

Stewart Stewart  

 Massie Ck  

 Breakfast Ck  

Normanby1 Normanby Laura River (upper & lower) 

 Normanby East Normanby 

 Normanby West Normanby 

 Normanby Normanby River- Battlecamp region 

 Normanby Normanby River- Rinyirru NP 

 Normanby Deighton River 

 Kennedy Kennedy River 

 Kennedy Hann River 

 Kennedy Jungle Creek 

Jeannie McIvor  

 Jeannie  

 Starke  

Endeavour Endeavour  

 Annan Annan River 

 Annan Wallaby Creek 

1 Spatial subdivisions for the Normanby River are presented in Figure 3 (Appendix 1) 
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2.3.2 Estuaries  

There are three spatial zones defined for estuaries in the Queensland Water Quality Guidelines: 

¶ Enclosed coastal/lower estuary (ECLE) ς this includes coastal waters that are to some degree 

enclosed (e.g. embayments) and the lower reaches of estuaries in which there is significant 

daily tidal exchange with adjacent coastal waters 

¶ Mid estuary (ME) ς this is the main body of the estuary but excluding the most downstream 

reaches.  The exact boundary between ME and ECLE waters cannot be precisely defined as 

the extent of tidal exchange varies depending on the morphology of individual estuaries.  

However, in general terms, locations where the median conductivity is <35µS/cm would be 

mid estuarine.  This may equate to about 4km from the mouth but this should be assessed 

on a case by case basis  

¶ Upper estuary (UE) ς this category is designed to be applied to the uppermost reaches of 

long estuaries.  It is not applicable to Eastern Cape York estuaries except the Normanby. 

2.4 Flow stratification of guidelines  

2.4.1 Freshwaters  

The physico-chemical properties of freshwaters are strongly influenced by flow, mainly by event high 

flows but also by periods of nil flow.   Event flows are characterised by overland flow in the 

catchment which introduces loads of particulate and dissolved pollutants to the waterbody.  

Defining guidelines for event flows is problematic as concentrations during events vary rapidly over 

short time periods.  During nil flows, water bodies stagnate and this often results in a deterioration 

in water quality, depending on the length of the dry period and the size of a waterhole.  Again, 

deriving guidelines for this condition is difficult and in general, guideline values derived for base flow 

conditions may not apply to nil flow conditions.   

The majority of data for Eastern Cape York streams was collected under base flow conditions and so 

for most streams guidelines have only been derived for these conditions.  Baseflow is commonly 

defined as that portion of the flow that is less than the 10th %ile value of the flow duration curve for 

a stream.  However, a more general definition is that baseflow excludes flows during and 

immediately following heavy rainfall, when overland flow is still having a major impact on water 

quality.  During baseflow, stream flow is principally fed by springs, groundwater or sub-surface 

seepage. 

The large sample set for some sub-catchments in the Normanby Basin allowed for variations 

between wet season and dry season baseflow water quality to be distinguished and guidelines have 

thus been derived for both baseflow wet season and baseflow dry season. The dry season is 

considered to be between May to November while the wet season generally lasts from December to 

April. However, considerable annual variation in rainfall occurs and both antecedent rainfall and 

river discharge should be considered before applying the guidelines to these sites.  

For most of the streams and indicators considered in this report, there is insufficient data to derive 

flood event guidelines. However again the much larger dataset for the Normanby catchment allowed 

for comprehensive event guidelines to be established. Some event data is also available for the 

Annan and Pascoe Rivers, and event percentile values have been calculated based on these limited 

datasets.  These can be used as interim guidelines but may not represent the full range of flood 
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event conditions in these 2 river systems.  Additional event sampling is required to establish 

accurate event guidelines for these rivers.  

One indicator for which there is a reasonable amount of event data in most streams is conductivity.  

The relationship between conductivity and flow is different to that of most other indicators.  

Conductivity is generally fairly consistent during high and moderate flows but often increases 

markedly during very low or nil flows. There is often a very consistent relationship between 

conductivity and flow.   Thus the approach applied here for conductivity was to derive one guideline 

to cover high, moderate and moderately low flows and a second guideline for very low to nil flows.   

However, this approach was only applied to catchments with larger data sets.   

The partition between the high and low flow for conductivity was determined on a semi-quantitative 

basis.  In many streams, the relationship between conductivity and flow could be reasonably 

approximated by a logarithmic curve.  An example of this is given below for the Pascoe River at Falls 

Creek.  The separation between high and low flow was taken from the (estimated) inflection point in 

the logarithmic curve.  Under this approach, the flow inflection point is different for each location.  

However, this provides a much more precise value than simply using the 90%ile of flow rates, which 

is often used as a generic separation point where less field data is available. 

For some locations, the relationship was less amenable to a mathematical approximation, but in all 

cases conductivity was lower at high flows.  In these cases the separation between high and low flow 

was estimated subjectively from the flow/conductivity plot. 

 

Flow conductivity relationship for the Pascoe River @ Fall Creek 
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The freshwater biological guidelines are applicable only following at least one month of baseflow 

conditions.  Event flows have a major disruptive effect on the biota, particularly the 

macroinvertebrates, and post-event populations may be reduced for some weeks. 

2.4.2 Estuaries  

Given the very limited data set, no attempt had been made to derive event guidelines for estuaries, 

with the exception of the Normanby and Annan rivers.  Guidelines for other estuaries have been 

derived based on baseflow data only, with extreme events excluded from the data sets.  These 

baseflow guidelines are therefore not applicable under significant flood event conditions. 

 

2.5 Indicators  

2.5.1 Freshwater  

Indicators for which freshwater guidelines were developed were selected based on (a) a 

determination that the indicator could provide useful information and (b) availability of data.   

Guidelines were determined for four main indicator groups: 

¶ Physico-chemical 

¶ Toxicants 

¶ In-stream biological*  

¶ Riparian habitat*  

Further work is required on the in-stream biological and riparian habitat indicators.  These sections 

will be updated in future revisions of the Water Quality Guidelines report. 

The following sub-sections detail the indicators in each of these groups. 

2.5.1.1 Physico-chemical 

In freshwaters, physico-chemical indicators (i.e. traditional water quality indicators) are strongly 

influenced by the flow regime.  In an ideal situation guidelines would be developed for a range of 

flows.  However, the available data for Cape York dictated that flow stratification of guideline values 

ōŜ ƭƛƳƛǘŜŘ ǘƻ άƘƛƎƘ Ŧƭƻǿǎέ ŀƴŘ άōŀǎŜ ŦƭƻǿǎέΦ  9ǾŜƴ ǘƘƛǎ ŘŜƎǊŜŜ ƻŦ ǎŜǇŀǊŀǘƛƻƴ ŎƻǳƭŘ ƻƴƭȅ ōŜ ŀŎƘƛŜǾŜŘ 

for a few indicators and, apart from conductivity, only in the Normanby catchment.   

Water quality under nil flow conditions i.e. in stagnant waterholes was not assessed.  Water quality 

under such conditions can vary widely, particularly in smaller waterholes and particularly after long 

dry periods.  The application of guidelines under such conditions is very problematic and it is 

recommended in this report that only toxicant guidelines should be applied under such conditions. 

Table 2 details physico-chemical indicators for which guidelines were developed.  It also specifies 

which flow regimes were covered for each.     The last column in the table provides comment on the 

extent of available data for the indicator. 
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Table 2: Freshwater physico-chemical indicators 

Indicator Catchment Base flow 
guideline 

High flow guideline Comment 

Conductivity All Yes Yes Fairly extensive data in 
many catchments 

Major ions All Yes No Fairly extensive data in 
many catchments 

Turbidity All Yes Normanby sub-
catchments only 

Limited data in most 
catchments 

SS All Yes Normanby, Annan & 
Pascoe catchments1 

Limited data in most 
catchments 

Hardness & 
Alkalinity 

All Yes No Fairly extensive data in 
many catchments 

Total N and P All Yes Normanby, Annan & 
Pascoe catchments1 

Limited data in most 
catchments except 
Normanby basin 

One event dataset each 
for Pascoe and Annan 

NOx, NH3, FRP All  Yes Normanby, Annan & 
Pascoe catchments1 

Limited data except 
Normanby and 
Endeavour basins.  
Generic guidelines based 
on Endeavour Basin data 
were applied to 
catchments with 
insufficient data. 

Dissolved 
oxygen 

All Yes No A generic guideline based 
on data from a very few 
sites.  Only to be applied 
when there is clearly 
noticeable flow in a river. 

Chlorophyll-a Normanby, 
Annan 

Yes Not Applicable Chlorophyll-a is highly 
diluted during floods but 
can bloom in the post-
flood period 

Particulate        
N & P 

Normanby, 
Annan and 
Pascoe 

No Yes Indicative guideline 
values only for Annan and 
Pascoe 
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2.5.1.2 Toxicants 

These include both anthropogenic toxicants (herbicides, insecticides etc) and naturally occurring 

toxicants (metals).  Since there is no research on the toxicity of these substances specific to Cape 

York aquatic plants and animals, the ANZECC Guidelines have been adopted for toxicants.  The 

guideline for 99% level of species protection is recommended. Where monitoring for toxicants has 

occurred in Cape York, concentrations have generally been very low or non-detect (See Howley 

2010, Howley 2012). 

2.5.1.3 Biological Indicators  

In-stream biological data for the Cape York is extremely limited.  However, a reasonably extensive 

survey of fish and macroinvertebrates in Cape York was undertaken in mid-2014.  This covered many 

of the Eastern Cape catchments.  Based on this data, guidelines for a limited number of biological 

indicators have been derived.  Like the physico-chemical guidelines, in most catchments it has been 

assumed that current condition is close to reference condition and therefore the guidelines simply 

reflect existing condition.  As with physico-chemical guidelines, the aim is that there should be no 

deterioration compared to this existing condition. 

Table 3: Biological indicators and guideline metrics 

Indicator group Indicator Guideline metric Application 

Macroinvertebrates Taxa richness 

% tolerant taxa 

% sensitive taxa 

SIGNAL 

20/50/80 All catchments  

Fish Spp richness 20/50/80 All catchments  

Presence of exotic 

species 

Presence/absence All catchments  

 

2.5.1.4 Riparian habitat  

The Great Barrier Reef monitoring program collects remote sensing data on riparian extent from all 

east coast reef catchments.  Data for existing riparian extent, riparian loss and riparian continuity for 

major streams are provided in Table 13 in the guidelines section of the report.  There is considerable 

uncertainty over the actual extent of the pre-clearing forested riparian area.   For this reason, the 

riparian loss statistics are taken from the 1988 to 2013 period.  These values can be used as a 

baseline for comparison with future condition.  All of the catchments have largely intact riparian 

zones and the management aim is to ensure that there is no further decrease in riparian extent or 

continuity.   

Research in the Normanby catchment has shown that a significant proportion of the sediment load, 

and most likely a large percentage of the anthropogenic load- is coming from small ephemeral 

channels (Brooks et al 2013).  Therefore, it is important to ensure that riparian zones remain 
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undisturbed in these areas, which are often overlooked in assessments of riparian zones and 

development applications. It is therefore proposed that a minimum 50 m riparian zone be 

maintained for first order streams in Eastern Cape York catchments.  

The indicators and metrics used for riparian extent used in this report are detailed in Table 4 below.  

However further discussion is required to establish appropriate guidelines for Eastern Cape York 

riparian zones.  Future guidelines need to take into account stream size, soil type and topography to 

determine the buffer area required to minimise erosion and protect aquatic ecosystems. 

 Table 4: Interim Riparian Indicators and Guideline Metrics 

 Indicator Metric Guidelines Application 

Riparian 

Habitat 

Extent of 100 metre 

forested riparian 

buffer across the 

catchment  

Change in forested 

riparian buffer extent 

between 1988 and 

2013 

No change 

from existing 

riparian buffer 

extent 

All catchments, 

stream order 2, 3 

and 4 

Extent of 50 metre 

forested riparian 

buffer across the 

catchment  

Change in forested 

riparian buffer extent 

between 1988 and 

2013 

No change 

from existing 

riparian buffer 

extent 

All catchments, 

stream order 1 

Continuity of riparian 

zone 

Patch Size and 

Connectivity Index 

(PSCI) 

 All catchments 

 

2.5.2 Estuaries  

For estuaries, guidelines were limited to physico-chemical indicators (Table 5) as these were the only 

indicators for which data were available . 

Table 5: Physico-Chemical Indicators for Eastern Cape York Estuaries 

Indicator Base flow 

guideline 

Event 

Flow 

Comment 

Turbidity Yes yes Good data sets are available for the Annan 

and Endeavour estuaries. A limited data set 

is available for the Jeannie R estuary and one 

set of samples for the Starke R estuary.  

There is also a limited data set for two sites 

in the Normanby R estuary which includes 

both base flow and flood event data. This is 

all the known water quality data for 

estuaries in Eastern Cape York.  

Suspended Sediment No Yes 

Total N & Total P Yes Yes 

NOx, NH3, FRP Yes Yes 

Dissolved oxygen Yes No 

Chlorophyll-a Yes Yes 

Particulate N and P No Yes 
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2.6 Scope of data available for guideline development  
Tables 6 & 7 provide metadata for all available (to the best of our knowledge) physico-chemical data 

in Eastern Cape York, for each of the major drainage basins. The numbers of records include both 

base flow and event flow data, although for most systems, with the exception of the Normanby, 

Annan and Pascoe Rivers, all or most samples were collected during base flow periods. The datasets 

utilised to determine water quality guidelines are listed in Appendix B. 
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Table 6a: Water Quality Meta-Data for Eastern Cape York Freshwaters  ς numbers of records for each indicator 

Drainage 

Basin 

Catchment No.  long 

term sites 

EC Turbidity Colour pH Alkalinity/ 

Hardness 

SS Major 

cations/ SAR 

SO4 

Jacky Jacky Harmer Ck 0 16 16 8 16 8 7 5 8 

Olive- 

Pascoe 
Olive R 1 20 19 7 20 7 7 5 7 

 Pascoe R 2 151 107 59 142 83 65 80 48 

Lockhart Claudie R 0 2 2 2 2 2 2 2 2 

 Lockhart R 0 2 2 2 2 2 2 2 2 

Stewart Stewart R 0 57 48 12 53 22 19 22  

 Massie Ck 0 1 1 1 1 1 1 1 1 

 Breakfast Ck 0 1 1 1 1 1 1 1 1 

Normanby Laura river 6 287 226 26 198 33 153 32 34 

 East Normanby 1 140 149 40 132 67 107 67 29 

 West Normanby 1 36 37 12 32 30 56 30 30 

 Normanby River 

(mainstem) 
3 246 208 29 226 29 105 29 29 

 Kennedy River 1 29 13 12 25 24 22 24 7 

 Hann River 1 111 86 42 102 46 54 54 23 

 Deighton River 1 23 21 10 21 20 21 20 6 
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Table 6a: Water Quality Meta-Data for Eastern Cape York Freshwaters  ς numbers of records for each indicator 

Drainage 

Basin 

Catchment No.  long 

term sites 

EC Turbidity Colour pH Alkalinity/ 

Hardness 

SS Major 

cations/ SAR 

SO4 

 Jungle Creek 1 37 14 16 33 24 28 25 7 

Jeannie McIvor R 1 41 31 20 34 34 30 34 11 

 Jeannie R 1 19 15 4 15 11 12 11 2 

 Starke R 1 29 25 13 25 25 25 25 13 

Endeavour Endeavour R 2 145 89 28 139 47 44 46 17 

 Annan R 3 260 199 85 254 107 123 106 76 

 Wallaby Creek 1 36 42  39 0 0 0 0 

 

Table 6 (b): Water Quality Meta-Data for Eastern Cape York Freshwaters ς number of records for each indicator 

Drainage Basin Catchment TN  TP NH3 NOx  FRP PN/ 

PP 

DO  Chlor-

a 

Jacky Jacky Harmer Ck 6 6 4 4 4 0 8 0 

Olive- Pascoe Olive R 4 4 2 2 2 0 13 0 

 Pascoe R 51 55 47 47 47 35 72 0 

Lockhart Claudie R 2 2 2 2 2 0  0 

 Lockhart R 2 2 0 0 0 0 2 0 
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Table 6 (b): Water Quality Meta-Data for Eastern Cape York Freshwaters ς number of records for each indicator 

Drainage Basin Catchment TN  TP NH3 NOx  FRP PN/ 

PP 

DO  Chlor-

a 

Stewart Stewart R 1 1 0 0 0 0 31 0 

 Massie Ck 1 1 1 1 1 0 0 0 

 Breakfast Ck 1 1 1 1 1 0 0 0 

Normanby Laura River 186 189 185 185 185 41 156 85 

 East Normanby 86  85  76  97  74  33 74 20 

 West Normanby 40 40 35 36 35 30 6 0 

 Normanby  River (mainstem) 136 136 112 136 112 202 106 45 

 Kennedy River 0 0 0 0 0 0 1 0 

 Hann River 8 12  1 1 1 0 54  0 

 Deighton River 0 0 0 0 0 0 0 0 

 Jungle Creek 0 0 0 0 0 0 0 0 

Jeannie McIvor R 9 15 19 15 21 0 2 0 

 Jeannie R 4 4 3 4 4 0 4 3 

 Starke R 1 1 0 0 0 0 0 0 

Endeavour Endeavour R 56 56 54 54 53 0 93 0 

 Annan R 182 195 17 136 146 17 131 58 

 Wallaby Cr 27 27 0 27 26 0 37 29 
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Table 7: Water Quality Meta-Data for Eastern Cape York Estuaries 

Drainage 

Basin 

Catchment No.  of 

sites 

Number of records for each indicator 

EC DO Turbidity SS pH TN,

TP 

NOx, 

NH3, 

FRP 

Chl-a 

Olive-Pascoe Pascoe 1 0 0 0 9 0 9 9 0 

Endeavour 
Endeavour 6 284 269 243 0 278 199 196 159 

Annan 2 119 115 73 26 121 111 110 95 

Jeannie 
Jeannie R 4 20 19 20 0 20 24 24 21 

Starke R 4 4 4 4 0 4 4 4 4 

Normanby Normanby 2 34 29 39 14 33 43 43 18 

3 Guideline tables  
The guideline tables contained in this section are: 

Table 8(a) and 8(b): Freshwater guideline percentile values (20/50/80th percentiles of current 

water quality) for the selected physico-chemical indicators for baseflow conditions for all 

catchments except the Normanby.  Where less than 10 data values were available, only the 50th 

%ile values are provided.  

Table 9: Freshwater guideline percentile values for physico-chemical indicators under event flow 

conditions for the Pascoe and Annan rivers 

Table 10: Freshwater guideline values for conductivity under high flows and base flows for 

catchments (where sufficient data was available) 

Table 11a to 11d: Freshwater guideline percentile values for the Normanby-wet season and dry 

season baseflows and event conditions 

Table 12: Guideline percentile values for estuaries (base flow) 

Table 13: Guideline percentile values for Normanby River estuaries (flood event) 

Table 14: Freshwater guideline percentile values for biological indicators ς TO BE COMPLETED IN 

MAY 2016 WHEN DATA BECOMES AVAILABLE 

Table 15: Riparian zone current condition for all catchments 
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Table 8(a): Freshwater guideline percentile values for physico-chemical indicators under base flow conditions (excluding the Normanby) 

Basin Catchment %ile EC  Turbidity  Colour  pH Alkalinity  Hardness  SAR SS  Ca  Mg  K  Na  Cl  SO4  

   uS/cm NTU hazen  mg/L as 

CaCO3 

mg/L as 

CaCO3 

 mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

Jacky 

Jacky 

All 20 44 2.0 
 

5.8           

All 50 46 2.9 32 6.0 4.7 3.2 1.7 4.0 0.1 0.7 0.3 7 11 0.8 

All 80 56 3.6 
 

6.4           
 

N 16 16 8 16 6 8 5 7 5 5 5 5 5 8 
                 

Olive 

Pascoe 

Olive 20 60 3.0 
 

6.1           

Olive 50 72 4.4 31 6.4 6.0 5.1 1.6 5.0 0.1 0.8 0.4 7.6 11 0.5 

Olive 80 79 7.0 
 

6.5           
 

N 20 19 7 20 7 7 5 7 5 5 5 5 5 7 
                

Pascoe 20 86 1.0 7 6.8 10.0 9.3 1.6 2.0 1.3 1.48 1.2 12 17 1.0 

Pascoe 50 97 2.0 11 7.0 12.0 10.0 1.8 5.0 1.5 1.7 1.4 13 20 1.4 

Pascoe 80 117 3.0 21 7.2 15.4 12.0 2.2 10.0 2 1.9 2.0 17 26 2.0 
 

N 151 107 59 142 84 83 79 65 80 80 75 81 81 48 
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Table 8(a): Freshwater guideline percentile values for physico-chemical indicators under base flow conditions (excluding the Normanby) 

Basin Catchment %ile EC  Turbidity  Colour  pH Alkalinity  Hardness  SAR SS  Ca  Mg  K  Na  Cl  SO4  

   uS/cm NTU hazen  mg/L as 

CaCO3 

mg/L as 

CaCO3 

 mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

Lockhart Claudie 

 

20 
              

50 289 3.0 17.5 7.4 80.0 82.5 
 

3.5 
      

80 
              

N 2 2 2 2 2 2 0 2       
                

Lockhart 

 

20 
              

50 207 3.0 13.0 7.1 31 31 
 

5.0 
     

1.3 

80 
              

N 2 2 2 2 2 2 0 2      2 
                 

Stewart 

 

 

 

Stewart 

 

20 110 2.0 5.0 6.9 21.2 13.0 1.5 3.0 2.82 
     

50 127 3.0 7.0 7.4 27.5 20.5 1.7 6.0 4.05 
     

80 145 5.0 14.0 7.9 39.2 24.8 1.9 10.0 5.32 
     

N 57 48 12 53 22 22 22 19 22      
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Table 8(a): Freshwater guideline percentile values for physico-chemical indicators under base flow conditions (excluding the Normanby) 

Basin Catchment %ile EC  Turbidity  Colour  pH Alkalinity  Hardness  SAR SS  Ca  Mg  K  Na  Cl  SO4  

   uS/cm NTU hazen  mg/L as 

CaCO3 

mg/L as 

CaCO3 

 mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

Stewart Massie 

 

20 
              

50 Insufficient data 

80 
              

N 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
                 

Jeannie McIvor 

 

20 115 2.0 5.0 7.4 32.6 29.6 0.9 5.0 4.4 3.7 0.7 11 17 1.0 

50 155 5.0 10.0 7.6 51.0 45.0 0.9 10.0 6.7 6.4 1 14 18 2.0 

80 180 6.0 11.0 7.8 71.2 62.0 1.1 11.0 10 9 1.8 16.4 22 3.6 

N 41 31 20 34 34 34 34 30 34 34 32 34 34 11 
                

Jeannie 

 

20 95 5.3 
 

7.0 10.0 11.0 1.2 5.0 1 2 0.9 10.5 16 
 

50 110 11.4 60.0 7.2 16.0 13.0 1.8 10.0 1.1 2.6 1.2 14 26 1.3 

80 130 24.0 
 

7.3 36.0 27.0 1.9 11.0 2.5 4.3 1.6 16.5 30 
 

N 15 11 4 11 11 11 11 11 11 11 11 11 11 2 
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Table 8(a): Freshwater guideline percentile values for physico-chemical indicators under base flow conditions (excluding the Normanby) 

Basin Catchment %ile EC  Turbidity  Colour  pH Alkalinity  Hardness  SAR SS  Ca  Mg  K  Na  Cl  SO4  

   uS/cm NTU hazen  mg/L as 

CaCO3 

mg/L as 

CaCO3 

 mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

Starke 

 

20 96 2.0 5.0 7.0 11.7 12.0 1.4 5.0 1.38 2.26 0.5 12.9 20 1.0 

50 115 3.4 10.0 7.4 14.0 17.0 1.6 7.0 1.8 2.8 0.6 13.6 25 2.4 

80 140 5.9 10.0 7.6 19.2 24.4 1.8 10.0 3 4.64 1.4 18.8 34 8..0 

N 29 25 13 25 25 25 25 25 25 25 25 25 25 13 
                 

Endeavour Endeavour 

 

20 96 3.0 5.0 6.7 13.2 15.0 1.2 5.0 1.9 2.5 0.5 11 18 0.6 

50 111 4.8 15.0 7.1 20.0 20.0 1.3 8.5 2.6 3.25 0.7 13.05 22 2.0 

80 134 7.3 36.8 7.4 29.0 30.4 1.4 10.0 4.1 5 1.1 15.5 25 3.0 

N 145 89 28 139 47 47 46 44 46 46 42 46 46 17 
                

Annan  

  

20 59 1.5 5.0 6.5 6.4 6.0 1.3 3.0 0.8 1.0 0.9 8 12 1.0 

50 64 3.0 12.0 6.8 8.2 7.5 1.4 5.0 0.9 1.3 1 9 14 1.5 

80 71 4.0 18.0 7.1 11.0 9.9 1.5 10.0 1.3 1.6 1.2 10 16 2.1 

N 179 107 85 170 105 107 105 102 106 107 103 106 107 76 
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Table 8(a): Freshwater guideline percentile values for physico-chemical indicators under base flow conditions (excluding the Normanby) 

Basin Catchment %ile EC  Turbidity  Colour  pH Alkalinity  Hardness  SAR SS  Ca  Mg  K  Na  Cl  SO4  

   uS/cm NTU hazen  mg/L as 

CaCO3 

mg/L as 

CaCO3 

 mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

 Wallaby 

Creek 

 57.4 1.7 ID 6.34 ID ID ID ID ID ID ID ID ID ID 

  61.0 3.0 ID 6.65 ID ID ID ID ID ID ID ID ID ID 

  63.9 5.9 ID 6.93 ID ID ID ID ID ID ID ID ID ID 

  36 42 ID 39 ID ID ID ID ID ID ID ID ID ID 

 

 

Table 8(b): Freshwater guideline percentile values for physico-chemical indicators under base flow conditions (excluding the Normanby) 

Basin Catchment %ile TN TP NOx FRP  NH3  DO 2 Chlor-a 

   µg/L µg/L µg/L µg/L µg/L % sat mg/L 

Jacky Jacky1 All 

 

20 
      

 

50 200 20 2 2 6 87 ID 

80 
      

 

N 6 6 4 4 4 8 0 
         

 

Olive1 20 
     

56  

50 200 20 2 2 6 80 ID 
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Table 8(b): Freshwater guideline percentile values for physico-chemical indicators under base flow conditions (excluding the Normanby) 

Basin Catchment %ile TN TP NOx FRP  NH3  DO 2 Chlor-a 

   µg/L µg/L µg/L µg/L µg/L % sat mg/L 

Olive-

Pascoe 

 

80 
     

89  

n 4 4 2 2 2 13 0 
        

 

Pascoe 20 
     

83  

50 95 10 2 2 6 92 ID 

80 
     

100  

n 16 20 12 12 12 72 0 

 

 

        
 

Lockhart 

 

 

 

Lockhart 

 

Claudie 20 
      

 

50 220 40 50 20 40 ID ID 

80 
      

 

n 2 2 2 2 2 0 0 

Lockhart1 20 
      

 

50 200 20 2 2 6 90 ID 

80 
      

 

n 2 2 0 0 0 2 0 
         

 

Stewart Stewart1 20 
     

71  

50 200 20 2 2 6 93 ID 
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Table 8(b): Freshwater guideline percentile values for physico-chemical indicators under base flow conditions (excluding the Normanby) 

Basin Catchment %ile TN TP NOx FRP  NH3  DO 2 Chlor-a 

   µg/L µg/L µg/L µg/L µg/L % sat mg/L 

80      117  

n 0 0 0 0 0 31 0 

         

Massie 20 
      

 

50 100 40 2 20 2 ID ID 

80 
      

 

n 1 1 1 1 1 0 0 

          

Jeannie 

 

 

Jeannie 

McIvor 20 
 

25 3 2 6 
 

 

50 340 41 15 5 14 72 ID 

80 
 

74 29 24 50 
 

 

n 9 14 15 21 19 2 0 

Jeannie 20 
      

 

50 220 20 4 3 4 72 ID 

80 
      

 

n 4 4 4 4 3 4 0 

         

Starke1 20 
      

 

50 200 20 2 2 6 ID ID 
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Table 8(b): Freshwater guideline percentile values for physico-chemical indicators under base flow conditions (excluding the Normanby) 

Basin Catchment %ile TN TP NOx FRP  NH3  DO 2 Chlor-a 

   µg/L µg/L µg/L µg/L µg/L % sat mg/L 

80 
      

 

n 0 0 0 0 0 0 0 
         

 

Endeavour 

 

 

 

 

 

 

Endeavour 

 

 

 

Endeavour 20 124 10 2 2 2 61  

50 210 16 3 3 4 83 ID 

80 306 21 5 4 8 96  

n 56 56 54 53 54 93 0 

 
       

 

Annan 20 78 5 1 1 2 81 0.1 

50 113 8 2 2 3 91 0.2 

80 198 14 7 3 6 97 1.2 

n 129 142 85 95 85 102 74 

Wallaby Cr 20 50 6 2 1 1 87 0.1 

50 70 7 3 1 2 91 0.2 

80 110 10 5 2 4 96 0.3 

n 27 27 27 26 27 37 33 

1 Generic nutrient guidelines have been applied based on a combined river dataset  

2 In catchments where there is insufficient data to derive upper and lower DO guideline values, indicative values can be derived from other 

catchments where there is more data.  Under extended nil flow conditions, DO can be highly variable and guidelines may not be applicable. 
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Table 9: Freshwater guideline percentile values for physico-chemical indicators under event flow conditions for the Pascoe and Annan rivers  

Basin Catchment %ile SS TN TP NOx FRP  NH3  PN PP 

   mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

Olive 

Pascoe1 

Pascoe 
(current 
condition) 
 

Target= maintain 

current condition 

20 28 310 20 28 1 6 12 <20 

50 43 395 20 39 1 7 185 <20 

80 65 530 40 54 1 9 248 30 

n 32 28 28 28 28 28 31 31 

   
 

     
  

Endeavour1 Annan River 

(current 

condition)  

20 43 370 30 98 2 6 130 40 

50 75 550 60 130 3 7 180 60 

80 157 740 120 190 4 8 512 118 

 
n 20 21 21 19 19 19 15 15 

Annan River 

Target = 25% 

reduction 

20 32      100 029 

50 56      135 45 

80 118      384 88 

1 Values are based primarily on one wet season. Further sampling is required to characterise the full range of event concentrations. 
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Table 10: Guideline values for conductivity at high and low flows 

Basin Catchment Location EC guidelines 

   High to moderate flow guideline (µS/cm) Low flow guideline 

   Flow range 

(cumecs) 

Guideline value  

(µS/cm) 

Flow range           

(cumecs) 

Guideline value     

(µS/cm) 

  
 

    

Jacky Jacky All  <75 µS/cm for all flow ranges > nil 
  

 
    

Olive 

Pascoe 

Olive  <90 µS/cm for all flow ranges > nil 

Pascoe Fall Ck >0.5 <120 <0.5 120-200 

Pascoe Garraway Ck <100 µS/cm for all flow ranges > nil 

    

Lockhart Claudie  <320 µS/cm for all flow ranges > nil (low reliability) 

Lockhart  <250 µS/cm for all flow ranges > nil (low reliability) 
  

 
    

Stewart Stewart Telegraph Rd >1.4 <150 <1.4 150-275 

Massie  <100 µS/cm for all flow ranges > nil (low reliability) 

       

Normanby Laura river Coalseam gauge >1.1 <400 <1.1 60-1400 

East Normanby 105105a gauge <305 for all flow ranges 

West Normanby 105106A gauge <250 for all flow ranges 
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Table 10: Guideline values for conductivity at high and low flows 

Basin Catchment Location EC guidelines 

   High to moderate flow guideline (µS/cm) Low flow guideline 

   Flow range 

(cumecs) 

Guideline value  

(µS/cm) 

Flow range           

(cumecs) 

Guideline value     

(µS/cm) 

Normanby Normanby River  Battlecamp gauge <410 µS/cm  for all flow rangers 

<260 

<0.12 

210-410 

Normanby Kalpowar gauge >20 <100 <20 100-220 

Kennedy River 105103A gauge <270 µS/cm for all flow ranges 

Hann River 105001B gauge <115 µS/cm for all flow ranges 

Deighton River 105104A gauge <225 µS/cm at all flow ranges 

Jungle Creek 105002A gauge <70 µS/cm at all flow ranges 

       

Jeannie McIvor Elderslie >1 <175 <1 175-250 

Jeannie  <230 µS/cm for all flow ranges > nil (low reliability) 

Starke  <200 µS/cm for all flow ranges > nil 
  

 
    

Endeavour Endeavour  >.075 <150 <.075 150-300 

Annan   >1.3 <80 <1.3 80-140 
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Table 11(a): Guideline percentile values for physico-chemical indicators under base flow conditions (Normanby Basin) 

Catchment %ile EC  Turbidity  Colour  pH Alkalinity  Hardness  SAR SS  Ca  Mg  K  Na  Cl  SO4  

  (uS/cm) (NTU) (hazen)  mg/L as  

CaCO3 

mg/L as  

CaCO3 

 (mg/L) mg/L mg/L mg/L mg/L mg/L mg/L 

  
 

  
 

  
   

     

Deighton 20 78 7 9 7.0 12.8 11.0 1.3 10 1.8 1.7 1.4 10 13 2.0 

50 110 17 35 7.2 31.5 25.0 1.4 15 3.0 3.7 1.8 16 22 2.3 

80 176 26 70 7.6 48.4 35.4 1.7 20 5.8 5.1 2.2 23 32 3.0 

n 23 21 10 21 20 20 20 21 20 20 20 20 20 6 
  

              

Jungle Cr 20 35 1 5 4 3 1.1 1.4 5 0.1 0.2 0.2 5.6 9  

50 39 2 10 6.6 5 3 1.6 5 0.2 0.6 0.3 6.4 11 2 

80 45 4 30 7.4 6 4 2.1 10 0.5 0.8 0.5 7.6 14  

n 37 14 16 33 24 24 22 28 24 28 25 30 30 7 

                

Hann R. 20 40 3 6 6.2 4 3 1.4 5 0.2 0.5 0.3 5.9 8.1 0.3 

50 43 5 20 6.5 6 3 1.5 8 0.4 0.7 0.5 6.5 9.0 0.6 

80 50 11 40 7.1 9 5 1.9 11 0.5 0.8 0.7 7.6 11.0 1.6 

n 111 86 42 102 46 53 52 54 53 54 49 55 55 23 
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Table 11(a): Guideline percentile values for physico-chemical indicators under base flow conditions (Normanby Basin) 

Catchment %ile EC  Turbidity  Colour  pH Alkalinity  Hardness  SAR SS  Ca  Mg  K  Na  Cl  SO4  

  (uS/cm) (NTU) (hazen)  mg/L as  

CaCO3 

mg/L as  

CaCO3 

 (mg/L) mg/L mg/L mg/L mg/L mg/L mg/L 

Kennedy River 20 78 2 5 7.5 33 26 0.7 5 4.7 3.3 1.2 8.1 9.2  

50 120 5 10 7.6 52 40 0.8 6 7.3 4.9 1.5 12 11.5 2.8 

80 179 17 27 7.9 79 61 1.2 10 11.4 8.0 2.3 17 16.4  

n 29 13 12 25 24 24 24 22 24 24 24 24 24 7 

                

Laura R1 20   5  36 31 0.9  4.8 4.8 1.9 11.5 14.9 1.0 

50   15  66 58 1.2  9.0 9.2 2.7 24.0 31.0 2.1 

80   24  263 226 1.8  24.0 38.6 3.8 66.6 98.4 4.0 

n 52 101 26 52 33 33 33  33 33 32 33 33 16  

                

East Normanby1 20   10  13 11 1.2  1.5 1.8 1.1 10.0 13.9 0.5 

50   20  20 15 1.3  2.1 2.7 1.3 11.0 16.0 1.0 

80   40  26 23 1.4  3.1 3.4 1.7 15.0 21.2 1.5 

n 118 112 35 115 55 55 55 52 55 55 53 55 55 27 
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Table 11(a): Guideline percentile values for physico-chemical indicators under base flow conditions (Normanby Basin) 

Catchment %ile EC  Turbidity  Colour  pH Alkalinity  Hardness  SAR SS  Ca  Mg  K  Na  Cl  SO4  

  (uS/cm) (NTU) (hazen)  mg/L as  

CaCO3 

mg/L as  

CaCO3 

 (mg/L) mg/L mg/L mg/L mg/L mg/L mg/L 

West Normanby1 20 114  5  29 22 1  3.9 2.9 1.1 11.0 13.6 1.7 

50 153  9.5  43 34 1  5.4 4.8 1.4 15.8 19.0 3.0 

80 223  34  62 50 2  8.8 6.8 2.3 26.2 31.1 5.0 

n 31 24 12 27 30 30 30 30 30 30 30 30 30 10 

                

Normanby- 

Battlecamp1 

20   5.0  24 20 1.1  3.2 3.0 1.2 12.9 18.0 0.4 

50   15.0  37 34 1.2  5.5 5.0 1.4 16.2 24.0 1.0 

80   24.0  62 52 1.5  10.0 6.4 2.1 23.0 34.0 2.1 

n 107 77 29 97 50 50 50 47 50 50 47 50 50 23 

                

Normanby- 

Rinyirru NP1 

20   9.6  24 22 1.4  2.5 3.5 1.0 15.6 24.3 0.5 

50   22.0  28 25 1.4  3.4 4.3 1.2 17.4 26.0 0.5 

80   40.4  37 33 1.6  5.0 5.1 1.5 20.6 32.4 1.0 

n 44 66 29 44 29 29 29 77 29 29 29 29 29 29 

1 Base flow for this table applies to both wet season and dry season base flow conditions. However, unique wet season base flow and dry season 

base flow guidelines have been designated for EC, pH, turbidity, SS and nutrients for the Laura River, East Normanby, Normanby R- Battlecamp and 

Normanby River- Rinyirru NP where sufficient data was available. Refer to Table 11b and 11c wet and dry season guidelines for these parameters. 
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Table 11(b): Guideline percentile values for physico-chemical indicators under dry season base flow1 conditions (Normanby Basin) 

Catchment %ile 
pH                     

EC                    DO            Turbidity SS Chlor-a TN TP NH3 NOx FRP PN PP 

   uS/cm % sat NTU mg/L  µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

  
 

          

 

 

Lower Laura River2 

(current condition)  

 

Target = maintain  

current condition 

20 
7.8 

333 51 2 2 0.8 160 10 1 1 1 
 

 

50 8.2 938 69 4 5 1.5 240 15 2 3 3 ID ID 

80 8.5 1224 88 7 10 2.0 380 18 4 5 4   

n3 41 41 39 77 20 30 35 37 36 36 36 0 0 

  
 

            

Upper Laura River 

(current condition) 

20 
8.0 

870 58 1  1.0 230 19 1 1 4   

50 8.4 1055 81 2 6 1.8 320 26 5 3 5 ID ID 

80 8.6 1253 97 3  3.8 876 47 10 29 11   

n 38 38 38 38 5 33 33 35 35 35 35 0 0 

Upper Laura River 

Target = 10th %ile 

nutrient reduction 

20 
 

    0.8 210 13 1 1 3   

50      1.5 280 22 4 2 5 ID ID 

80      2.5 600 36 9 5 9   
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Table 11(b): Guideline percentile values for physico-chemical indicators under dry season base flow1 conditions (Normanby Basin) 

Catchment %ile 
pH                     

EC                    DO            Turbidity SS Chlor-a TN TP NH3 NOx FRP PN PP 

   uS/cm % sat NTU mg/L  µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

East Normanby 

 (current condition) 

 

Target = maintain  

current condition 

20 
6.9 

86 67 3 2 0.5 109 15 3 1 4   

50 7.2 107 73 4 5 1.3 150 22 4 1 5 ID ID 

80 7.5 145 78 6 10 2.4 240 29 6 2 6   

n 82 63 15 84 2 13 24 28 21 16 20 1 1 

  
 

            

West Normanby  

(current condition) 

 

Target = maintain  

current condition4 

20 
7.2 

  2 3 0.5 109 15 3 1 4   

50 7.6 170 ID 4 5 1.3 150 22 4 1 5 ID ID 

80 8.0   5 10 2.4 240 29 6 2 6   

n 12 7 1 12 12 0 3 3 2 2 2 2 2 

  
 

            

Normanby-Battlecamp 

(current condition) 

 

Target = maintain  

current condition 

20 
7.1 

158 62 6 5 1.0 110 21 2 3 4   

50 7.3 190 86 8 9 1.7 133 27 5 5 5 ID ID 

80 7.5 249 91 12 12 2.4 190 29 7 6 6   

n 97 44 14 80 38 11 16 16 14 14 14 0 0 
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Table 11(b): Guideline percentile values for physico-chemical indicators under dry season base flow1 conditions (Normanby Basin) 

Catchment %ile 
pH                     

EC                    DO            Turbidity SS Chlor-a TN TP NH3 NOx FRP PN PP 

   uS/cm % sat NTU mg/L  µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

  
 

            

Normanby- Rinyirru NP 

(current condition) 

 
Target = maintain  

current condition 

20 
7.1 

129 60 3 2 1.1 140 10 1 1 2 15 5 

50 7.3 150 79 4 5 1.4 170 14 5 5 4 70 17 

80 7.6 195 86 8 11 2.4 340 22 12 15 6 210 50 

n 46 40 21 47 42 18 59 59 51 38 51 18 18 

1 Dry season is generally between May to November, however will vary annually and should be assessed based on rainfall and discharge 

2 Figure 3 shows the designated boundaries for Upper Laura and Lower Laura regions, as well as other Normanby River guideline boundaries 

3 n = number of samples. Where n <10, only median target values are listed as indicative guidelines- further sampling is necessary to establish 

baseline conditions. n<4 = Insufficient Data (ID) for setting even indicative guidelines 

4 Interim guidelines derived from East Normanby current condition due to insufficient data for some parameters (in bold) at these sites 
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Table 11(c): Guideline percentile values for physico-chemical indicators under wet season base flow1 conditions (Normanby Basin) 

Catchment %ile 
pH                     

EC                    DO            Turbidity SS Chlor-a TN TP NH3 NOx FRP PN PP 

   uS/cm % sat NTU mg/L  µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

Lower Laura River2 

(current condition) 

20 7.2 156 69 8 5  232 <10 2 3 1 56 <10 

50 7.6 232 82 18 15 2.1 320 <10 6 10 3 115 <10 

80 7.9 422 87 48 30  404 22 11 76 5 174 <10 

n3 16 13 14 29 34 6 34 34 32 32 32 19 19 

Lower Laura River  

Target condition =             

10th %ile reduction 

20    5 4  206 <10 1 2 <1 43 <10 

50    14 12 2.0 300 <10 4 6 2 100 <10 

80    33 25  352 20 8 43 4 138 <10 

               

Upper Laura River 

(current condition) 

20 7.9 699 74 4 8 2.2 282 10 3 3 3   

50 8.2 780 87 7 10 3.2 360 27 5 6 8 60 <10 

80 8.6 880 93 8 13 4.5 712 58 8 46 19   

n 15 12 13 18 12 10 25 25 23 23 23 7 7 

Upper Laura River 

Target condition =             

10th %ile reduction 

20    2 7 1.9 244 <10 1 1 2   

50    4 9 2.7 326 26 4 4 6 42 <10 

80    8 12 4.0 444 45 7 5 16   
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Table 11(c): Guideline percentile values for physico-chemical indicators under wet season base flow1 conditions (Normanby Basin) 

Catchment %ile 
pH                     

EC                    DO            Turbidity SS Chlor-a TN TP NH3 NOx FRP PN PP 

   uS/cm % sat NTU mg/L  µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

East Normanby 

 (current condition) 

20 6.9 77  5 8  120 17 3 3 1   

50 7.2 83 84 8 18 0.40 210 28 4 5 5 100 25 

80 7.4 94  17 30  390 40 9 16 6   

n 30 23 7 29 21 4 17 17 13 11 13 6 6 

East Normanby 

Target condition =             

10th %ile reduction 

20    4 3  102 16      

50    6 17 ID 144 22    80 20 

80    15 28  350 32      

               

West Normanby  

(current condition) 

20 7.1   11 12  300 38      

50 7.4 107 87 15 20 ID 390 60 8 25 10 105 40 

80 7.8   30 41  470 82      

N 12 4 1 10 19 0 10 10 8 8 8 8 8 

West Normanby  

Target condition =             

10th %ile reduction 

20    11 10  260 30      

50    13 20 ID 350 50 7 18 9 100 38 

80    21 33  450 73      
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Table 11(c): Guideline percentile values for physico-chemical indicators under wet season base flow1 conditions (Normanby Basin) 

Catchment %ile 
pH                     

EC                    DO            Turbidity SS Chlor-a TN TP NH3 NOx FRP PN PP 

   uS/cm % sat NTU mg/L  µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

Normanby-Battlecamp 

(current condition) 

20 
7.0 

103  7 5  196 31      

50 7.1 136 ID 15 30 ID 264 39 ID ID ID ID ID 

80 7.4 180  59 44  333 48      

n 20 20 1 17 13 1 2 2 1 1 1 0 0 

Normanby-Battlecamp 

Target condition =             

10th %ile reduction 4 

20    5 5         

50    14 22 ID 210 28 4 5 5 100 25 

80    41 40         

               

Normanby- Rinyirru NP 

(current condition) 

20  76  36 10  274 20 8 9 3 15 10 

50 7.0 84 85 48 25  360 30 12 19 4 90 20 

80  91  124 36  421 40 17 29 6 153 30 

n 4 2 2 20 44 0 49 49 49 49 49 47 47 

Normanby- Rinyirru NP 

Target condition =             

10th %ile reduction  

20    32 6  234 20 7 8 2 15 10 

50    43 19 ID 330 30 11 17 4 74 19 

80    74 34  387 37 16 26 6 123 30 

1 Wet season is generally December to April, however will vary annually and should be assessed based on discharge and antecedent rainfall  

2 Figure 3 shows the designated boundaries for Upper Laura and Lower Laura regions, as well as other Normanby River guideline regions 

3 n = number of samples.  Where n is between 5 and 10, only median target values are listed as indicative guidelines- further sampling is necessary to establish 

baseline conditions. n <4 = Insufficient Data (ID) for setting even indicative guidelines. 

4 East Normanby wet season current condition have been applied to the Normanby Battlecamp target values where insufficient data exists (bold numbers)
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Table 11(d): Guideline percentile values for physico-chemical indicators under flood event1 conditions (Normanby Basin) 

Catchment %ile pH EC DO Turbidity SS TN TP NH3 NOx FRP PN PP 

   uS/cm % sat NTU mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

Lower Laura River2 

(current condition) 

20    53 99 582 59 5 17 3 298 60 

50 7.2 82 85 141 209 810 130 9 51 6 445 115 

80    288 469 1198 204 19 127 12 846 162 

n 7 7 7 31 76 52 54 49 49 49 40 40 

Lower Laura River  

Target=                                           

25% reduction3 

20    40 74      224 45 

50 NA NA NA 106 157 NA NA NA NA NA 334 86 

80    216 352      635 122 

              

Upper Laura River 

(current condition) 

20 7.6 178 82 56 42 490 71 5 32 16 146 40 

50 7.8 226 89 89 101 690 110 10 108 28 280 90 

80 7.8 392 93 202 239 940 170 14 250 40 588 142 

n 13 13 13 21 33 41 43 40 38 40 27 28 

Upper Laura River 

Target=  

25% reduction4 

20    42 31    24 12 110 30 

50 NA NA NA 67 76 NA NA NA 81 21 210 68 

80    152 179    187 30 441 107 
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Table 11(d): Guideline percentile values for physico-chemical indicators under flood event1 conditions (Normanby Basin) 

Catchment %ile pH EC DO Turbidity SS TN TP NH3 NOx FRP PN PP 

   uS/cm % sat NTU mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

East Normanby 

 (current condition) 

20 6.4   63 94 440 47 5 32 3 164 40 

50 6.8 69 88 132 209 650 60 6 70 5 300 50 

80 7.2   201 440 1280 230 10 203 8 1200 348 

n 18 8 7 27 44 33 34 30 29 30 23 23 

East Normanby 

Target=  

25% reduction3 

20    47 70      123 30 

50 NA NA NA 99 157 NA NA NA NA NA 225 38 

80    151 330      900 261 

              

West Normanby  

(current condition) 

20     121 660 120 7 24 12 380 110 

50 7.2 94 81 186 265 870 180 10 61 20 420 150 

80     552 1150 320 17 175 26 886 290 

n 5 4 2 8 26 19 20 17 17 17 15 15 

West Normanby  

Target = 

25% reduction3 

20     91      285 83 

50 NA NA NA 140 199 NA NA NA NA NA 315 113 

80     414      665 218 
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Table 11(d): Guideline percentile values for physico-chemical indicators under flood event1 conditions (Normanby Basin) 

Catchment %ile pH EC DO Turbidity SS TN TP NH3 NOx FRP PN PP 

   uS/cm % sat NTU mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

Normanby-Battlecamp 

(current condition) 

20    72 132 612 92 6 16 7 506 134 

50 6.9 70 73 84 316 900 205 10 52 13 780 240 

80    185 688 1982 588 12 159 24 1736 776 

n 9 7 2 10 27 17 18 17 16 17 13 13 

Normanby-Battlecamp 

Target = 25% reduction3 

20    54 99      380 101 

50 NA NA NA 63 237 NA NA NA NA NA 585 180 

80    139 516      1302 582 

              

Normanby- Kalpowar 

(current condition) 

20 6.2 41  57 24 387 40 9 11 5 92 20 

50 6.3 52 66 91 44 468 50 13 18 9 160 40 

80 6.4 64  158 80 573 90 19 31 12 250 60 

n 27 22 3 48 157 150 161 149 140 149 137 137 

Normanby- Kalpowar 

Target = 10% reduction3 

20    51 22      83 18 

50 NA NA NA 82 40 NA NA NA NA NA 144 36 

80    142 72      225 54 

Normanby- Kalpowar 

Long-term Objective = 

20% reduction3 

20    46 19      74 16 

50 NA NA NA 73 35 NA NA NA NA NA 128 32 

80    126 64      200 48 

1 Event flow can include any flows during and immediately following heavy rainfall, when overland flow is having a major impact on water quality. 

2 Figure 3 shows the designated boundaries for Upper Laura and Lower Laura regions, as well as other Normanby River guideline boundaries 

3 Reduction goal applies to suspended sediments and particulate nutrients due to erosion in the sub-catchment.  

4 Reduction goal applies to both suspended sediments, dissolved inorganic nitrogen and particulate nutrients due to sediment erosion and fertiliser run-off in the sub-catchment.  
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Table 12: Guideline percentile values for physico-chemical indicators in estuaries under base flow conditions  

Basin Estuary water type %ile pH DO  Turbidity TN TP NH3 NOx FRP Chl a 

    % sat NTU µg/L µg/L µg/L µg/L µg/L µg/L 

Endeavour Basin 

Enclosed coastal/lower estuary (ECLE) 

20 7.6 78.4 2.6 100 6 1 1 1 0.5 

50 7.9 83.3 4.3 130 8 4 2 1 0.9 

80 8.1 90.9 8.7 176 12 8 11 2 1.2 

n 114 110 119 78 78 77 77 77 51 

Mid estuary (ME) 

20 6.9 73.7 3 180 8 6 16 1 1.1 

50 7.4 78.5 4 230 11 15 30 1 1.4 

80 7.6 84.0 9 260 13 23 47 2 2.6 

n 61 60 63 44 44 44 44 44 29 

Normanby Basin 

Enclosed coastal/lower estuary (ECLE) 

20 8. 0 72  9 176  12  5 9 1 1.0  

50 8.1  80  13  230  19  10  13  2 1.9  

80 8.2 92  30  266  35  25  39  7 2.0  

n 12  12  12  13  13  13  13  13  7 

Mid estuary (ME) 

20 7. 6 61  19  274  21  1 42  3 1.2  

50 7. 9 66  34  300  32  16  50  5 1.8  

80 8.0  75  49  366  43  28  108  10  3.4  

n 12  12  12  13  13  13  13  13  3 
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Table 13: Guideline percentile values for physico-chemical indicators in the Normanby and Annan River estuaries under flood event conditions 

Basin Estuary water type %ile Turbidity SS TN TP NH3 NOx FRP PN PP 

   NTU mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

Normanby Basin-  

Event Flow 

 

 

 

 

 

 

 

 

 

 

 

 

Enclosed 

coastal/lower estuary  

 (current condition) 

20 29 13 362 24 13 18 5   

50 42 55 427 42 23 22 7 136 14 

80 71 84 518 70 50 40 10   

n 11 10 13 13 13 13 13 9 9 

Enclosed 

coastal/lower estuary 

Target (short-term) = 

10% reduction 

20 26 12        

50 38 50      122 13 

80 64 76        

Enclosed 

coastal/lower estuary 

Long-term Objective = 

20% reduction 

20 23 10        

50 34 44      109 11 

80 
57 67        

           

Mid estuary  

(current condition) 

20          

50 66 58 520 66 15 34 10 250 70 

80          

n 4 3 5 5 5 5 5 3 3 
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Table 13: Guideline percentile values for physico-chemical indicators in the Normanby and Annan River estuaries under flood event conditions 

Basin Estuary water type %ile Turbidity SS TN TP NH3 NOx FRP PN PP 

   NTU mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

 

Normanby Basin-  

Event Flow 

Mid estuary  

Target (short-term) = 

10% reduction  

20          

50 59 52      225 63 

80          

Mid estuary  

 Long-term Objective = 

20% reduction 

20          

50 53 46      200 56 

80          

            

Endeavour Basin- 

Annan River 

Event Flow 

Enclosed 

coastal/lower estuary             

 (current condition) 

20 41 42 370 40 6 48 3 132 40 

50 92 122 495 63.5 8 89 4 210 80 

80 210 182 840 110 10 152 5 528 108 

n 9 22 26 26 26 26 26 19 19 

ECLE 

Target (short term) = 

10% reduction 

20 37 38      119 36 

50 83 110      189 72 

80 189 164      475 97 

ECLE   

Long-term Objective = 

20% reduction 

20 33 34      106 32 

50 73 97      168 64 

80 168 146      422 86 
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Table 14: Guideline percentile values for freshwater biological indicators (TO BE COMPLETED WHEN DATA BECOMES AVAILABLE IN MAY 2016) 

Basin Catchment %ile Macroinvertebrates Fish 

   Spp 

Richness 

  Spp richness Presence of 

exotics 

 

Jacky Jacky Harmer Ck 20 TBD TBD TBD TBD TBD TBD 
 

Harmer Ck 50 TBD TBD TBD TBD TBD TBD 
 

Harmer Ck 80 TBD TBD TBD TBD TBD TBD 

  N       
   

      

Olive Pascoe Olive 20       
 

Olive 50       
 

Olive 80       

  N       
   

      
 

Pascoe 20       
 

Pascoe 50       
 

Pascoe 80       

  N       
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Table 14: Guideline percentile values for freshwater biological indicators (TO BE COMPLETED WHEN DATA BECOMES AVAILABLE IN MAY 2016) 

Basin Catchment %ile Macroinvertebrates Fish 

   Spp 

Richness 

  Spp richness Presence of 

exotics 

 

Lockhart Claudie 20       
  

50       
  

80       
  

N       
   

      
 

Lockhart 20       
  

50       
  

80       
  

N       
   

      

Stewart Stewart 20       
 

Stewart 50       
 

Stewart 80       
  

N       
   

      
 

Massie 20       
 

Massie 50       



50 
 

Table 14: Guideline percentile values for freshwater biological indicators (TO BE COMPLETED WHEN DATA BECOMES AVAILABLE IN MAY 2016) 

Basin Catchment %ile Macroinvertebrates Fish 

   Spp 

Richness 

  Spp richness Presence of 

exotics 

 

 
Massie 80       

  
N       

         

Normanby 
 

20       

  50       

  80       

  N       

         

Jeannie McIvor 20       
 

McIvor 50       
 

McIvor 80       
  

N       

         
 

Jeannie 20       
 

Jeannie 50       
 

Jeannie 80       
  

N       
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Table 14: Guideline percentile values for freshwater biological indicators (TO BE COMPLETED WHEN DATA BECOMES AVAILABLE IN MAY 2016) 

Basin Catchment %ile Macroinvertebrates Fish 

   Spp 

Richness 

  Spp richness Presence of 

exotics 

 

   
      

 
Starke 20       

 
Starke 50       

 
Starke 80       

  
N       

   
      

Endeavour Endeavour 20       
 

Endeavour 50       
 

Endeavour 80       
  

N       
   

      
 

Annan  20       
 

Annan  50       
 

Annan  80       
  

N       
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Table 15: Riparian zone current condition for all catchments 

Basin Catchment Existing forested 

riparian zone (Ha) 

% loss of forested riparian area 

between 1988 and 2013 

Continuity of riparian zone 

(PSCI) 

Jacky Jacky All 49780 0.000 94.9 

Olive 

Pascoe 

Olive 55912 0.009 94.3 

Pascoe 71694 0.010 100 

Lockhart Claudie 
85962 0.037 100 

Lockhart 

Stewart Stewart 
84239 0.043 97.4 

Massie 

Normanby Hann 185494 0.270 100 

Normanby 344313 0.334 100 

Jeannie McIvor 

90271 0.210 96.1 Jeannie 

Starke 

Endeavour Endeavour 
66925 1.816 100 

Annan  
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4 Limitations and Recommendations  
 

Eastern Cape York rivers cover a wide range of landscapes with varying geology, topography, 

vegetation and climate as well as varied types and intensity of land use. It is therefore difficult, with 

the limited water quality data available for some rivers, to establish water quality guidelines with a 

high degree of accuracy. This is particularly the case for the northeastern Cape York rivers and 

estuaries. Hence in accordance with national protocols, a conservative approach has been taken to 

derive guidelines that reflect the current (unmodified) nature of the water quality  - mainly through 

the use of 10th-50th-80th %iles of data . Water quality datasets from the Normanby Basin and the 

Endeavour Basin are much more comprehensive, collected over many years, from a range of 

different sites and with a high level of quality control applied to local long-term monitoring 

programs. However, even in these river systems, there are tributaries which have been poorly 

characterised. In the Normanby Basin, the western tributaries (Hann sub-basin) and distributaries 

(Bizant and Kennedy estuaries), as well as the Deighton River in the central catchment, have only 

limited datasets.  Water quality guidelines have not been established for some parameters for these 

systems and further monitoring is required to assess potential impacts from changing land use in 

these areas.  

Flood event conditions have also been poorly characterised for most Cape York systems, although it 

is during floods that the majority of pollutants (including sediments and particulate nutrients) enter 

the rivers and are discharged to coastal environments. Flood event monitoring in the Endeavour 

Basin and Pascoe River systems has been limited to single samples collected during an event or more 

intensive monitoring across only one or two flood events. A comprehensive flood event dataset 

(collected during multiple events over four wet seasons) exists for the Laura-Normanby sub-

catchment, but not for the western Normanby Basin tributaries. Further flood event monitoring 

using continuous dataloggers is recommended to more accurately characterise event water quality 

and calculate loads at eastern Cape York gauge sites.     

Recommendations: 

¶ Additional baseflow and event water quality monitoring in the rivers and estuaries of north-

eastern Cape York Peninsula and the western Normanby Basin to establish guidelines for 

monitoring potential water quality impacts from future land use changes.  

¶ Collect enough data to develop baseflow guidelines for both wet season and dry season 

conditions, due to the seasonal variations observed in the existing water quality datasets.  

¶ Use of continuous dataloggers in addition to manual and or/ automatic sampling (as per 

Shellberg et al, 2015) for characterisation of flood event concentrations and calculation of 

loads 

¶ Additional local monitoring upstream and downstream of proposed land use developments 

ōŀǎŜŘ ƻƴ άōŜŦƻǊŜ-after-control-ƛƳǇŀŎǘΩ ƳŜǘƘƻŘǎ ό!b½9//κ!wa/!b½ нлллύ  
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Appendix 1: Figures 
 

 

Figure 1: Eastern Cape York Water Quality Monitoring Sites (northern region) 
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Figure 2: Eastern Cape York Water Quality Monitoring Sites (southern region)






