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Improvements to Heathrow Airport 
Water Discharges 

2014-2018 
 

Eastern Catchment and River Crane  
 

Summary 

Heathrow Airport is committed to improving the quality of rainfall runoff from the airport that is 
discharged into local watercourses and managing the year round flow of water from the airport to 
maximise the positive benefits for local water catchments. 

This briefing paper provides an overview of the water quality improvements that Heathrow Airport 
have completed to date and focuses on the investments proposed to deliver additional improvements 
in the quality of water reaching the River Crane. The improvements proposed by Heathrow in this 
paper represent circa £16 million of capital investment and will be delivered in the current regulatory 
settlement that covers the period 2014-2018.  
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The proposed infrastructure improvements have been developed over several years to try and 
balance the complicated relationships between airport operations, the function of the existing pollution 
control infrastructure and weather conditions with providing the best environmental outcome for the 
River Crane and the local environment.  

However, it is not all about pollution management by the Airport as there are other issues impacting 
water quality both up and downstream of the Airport. Heathrow remains committed to playing a wider 
role in supporting improvement in the River Crane through its membership of the Crane Valley 
Partnership and working and supporting local organisations.  

Heathrow also contributes to wider enhancement through its established and active water quality 
monitoring programme and a biodiversity management programme which has been awarded the 
Wildlife Trusts Biodiversity Benchmark Award for nine airport conservation sites.  

Background 

Within the perimeter fence, Heathrow Airport covers an area of 1047 hectares, which includes a large 
proportion of impermeable areas. These are the concrete runways and taxiways that are used by 
aircraft, buildings roofs and other structures that are important to the operation of any hub airport.  

Heathrow has an extensive drainage network to capture and treat any rainfall runoff that has high 
levels of BOD and therefore minimise any impact on water quality. This infrastructure is collectively 
referred to as the Pollution Control System and combines different water management techniques 
and technologies to treat airport runoff with higher levels of BOD. The discharge of rainfall runoff to 
local water courses is regulated through Environmental Permits issued by the Environment Agency. 
Heathrow manage the operation of the Pollution Control System to meet the requirements of the 
environmental permits and deliver the best available outcome for the local environment. 

The Heathrow pollution control system is made up of three major catchments: 

·  The Western and Southern Catchments discharging rainfall runoff from the Heathrow 
Pollution Control System into Clockhouse Lane Pit. 

·  The Eastern Catchment discharging rainfall runoff from the Pollution Control System into the 
River Crane. 
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These impermeable areas generate rainfall runoff that Heathrow must collect, attenuate, treat and 
ultimately return to the water environment by releasing it into the River Crane or Clock House Lane Pit 
(Princes Lake). The volume of rainfall runoff is dependent on both the area of impermeable surface 
and the amount of rainfall. Some of the rainfall runoff is retained by Heathrow for on airport use and 
the remainder is returned back into the environment by releasing the water into local water courses. 

The water that is released by Heathrow provides a useful all year round input for local watercourses, 
but during cold weather the use of de-icing fluids produces contaminated runoff waters requiring 
attenuation and treatment before release can proceed. 

Winter operations at Heathrow 

Aircraft need to be de-iced to ensure safety and meet international aviation standards.  Typically this 
involves removal of any frost from the aircraft wings and control surfaces, which may occur at any 
time of year due to the cooling effect of flying at altitude.  Clearly this is more common in winter and 
aircraft are typically de-iced when the temperature drops to approaching freezing and the air is moist 
enough for frost to form.  Heathrow Airport is working with the airport community to minimise 
application rates and collect residual de-icer where possible.   

Occasionally throughout winter months it is necessary to de-ice the runways and taxiways to prevent 
aircraft skidding on slippery surfaces. Heathrow Airport has recently invested in improved weather 
forecasting to minimise the need for such de-icing and uses techniques to minimise the amount 
applied.  This includes spot de-icing areas of known risk and using the appropriate concentration per 
metre squared for the conditions.  Where snow is present Heathrow Airport uses vehicles to 
physically remove snow and store it in dedicated dumps that drain into the pollution control 
infrastructure.       

Heathrow Airport is also looking at ways to improve de-icing operations including the provision for 
more containment to trap the fluid at source.  However it is inevitable that some product will enter the 
drainage system, therefore infrastructure upgrades are necessary prior to discharge into the River 
Crane.  

Since 2009, there has been a rise in levels of de-icing fluids (aircraft and pavement) used at Heathrow 
because of changes to the concentration of de-icing products needed to meet safety standards as 
well as periods of much colder weather. Both of these factors have placed a significant extra demand 
on Heathrow’s pollution control system in a relatively short period of time as shown in the following 
figure. 

The de-icing products in use at Heathrow act as food for naturally occurring bacterial, which break 
them down using oxygen in the water.  This can result in low oxygen levels in the receiving water 
body and contribute to sewage fungus growths.  These improvements are intended to take these 
natural processes and concentrate them in a treatment facility at Eastern Balancing Reservoir.  
Improvements in infrastructure designed to trap de-icer at source will help to manage peak loads but 
will not replace the need for ‘end of pipe’ technology. 
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Improving water quality 

Heathrow is committed to minimising the negative impacts on water quality in the receiving water 
courses directly associated with Heathrow Airport and enhancing the positive benefits where possible.  

This is part of a wider set of Responsible Heathrow 2020 commitments related to sustainable water 
management by sourcing water responsibly, controlling use and efficiency, carefully managing the 
disposal of water, and monitoring Heathrow’s impacts on the surrounding environment. 

Over recent years Heathrow has made improvements to airport operations and invested circa £17.5m 
to improve the pollution control system. This included an upgrade to Mayfield Farm, which as a 
constructed wetland successfully treats contaminated run-off from the southern catchment using reed 
beds (a natural biological process). 

In the current regulatory settlement between 2014-2018 Heathrow has committed to a further £16m  
investment in additional improvement in water quality from discharges from Heathrow’s Eastern 
Catchment into the River Crane. The basis for improvements has been developed in consultation with 
the Environment Agency  

The objective for those improvements is for the River Crane to achieve good ecological status 
provided the water upstream of Heathrow is improved to the mid-point of between ‘good’ and ‘high’. 

Improvements to the Eastern Catchment Pollution Con trol System 

 

Note: Winter 
2013-2014 was 
characterised by 
relatively warm 
but very wet 
weather.  This 
resulted in 
minimal de-icing 
activity and 
flooding of 
communities 
south and west 
of the Airport. 

River Crane 
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Formerly a single shallow gravel pit, the Eastern Balancing Reservoir (EBR) now comprises three 
ponds in series receiving all the surface water drainage from the eastern catchment of the airport. 
This includes drainage from roofs, roads and car parks on the airport. The total area of this catchment 
is 469 hectares with around 52 kilometres of pipe length. The EBR is designed: 

·  To act as the storage lagoon for fire-fighting water across the Airport. 
·  To receive and balance water flows from the Eastern catchment area of the Airport and 

attenuate discharge rate to the River Crane. 
·  To separate ‘clean’ and ‘dirty’ quality water prior to clean water discharge to the River Crane. 
·  To store and treat ‘dirty’ water before discharge to the River Crane.  Currently there is little 

active contaminant removal activity with only storage and dilution capacity available. 

The total water volume of the EBR’s Middle and Lower Ponds is estimated at around 189,500m3 of 
which approximately 57,000m3 can be controlled by water level management.  

To minimise effects on the River Crane, the existing ponds were designed (in 1990) to attenuate flow 
variations and separate clean from dirty contaminated water for isolation and treatment. Whilst these 
separation arrangements continue to work well today, the BOD removal process has proved to be 
inadequate to treat the increased de-icing chemical loads arising in the last five years, such that 
unacceptable BOD mass is periodically reaching the River Crane. This limits the ability of the river to 
provide a healthy ecosystem leading to amenity value loss for Crane Valley users during the in winter. 
These effects are well documented in the public domain. 

This briefing paper describes our commitment to reduce this adverse environmental impact. The 
scheme is the culmination of five year’s investigations into the characteristics of de-icer chemical 
contamination in terms of flow, load and concentration. Performance modelling has identified the most 
practicable means of modifying the ponds to achieve the best environmental result. This integrated 
scheme proposal includes hydraulic modifications to improve flow management combined with 
installing a new biological BOD removal process all operating under a strict automatic monitoring and 
control regime. 

Discharging Airport surface water into the River Crane is not just about high BOD concentrations 
during winter conditions. In the absence of airport de-icing activities, the pond water discharged to the 
river is “rainfall quality” (being low in BOD, suspended solids, oils, nitrogen and phosphorus 
concentrations and high in dissolved oxygen) which improves on the upstream river water quality and 
matches the aspiration for only rain in rivers. Continuous flow from the ponds helps the river quality 
during dry conditions and the pond level management reduces flooding risk during storm conditions.  
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Interpretation Fundamentals 

The catchment run-off characteristics, the EBR’s current and future performance, and their 
relationship with the River Crane’s water quality and amenity value are all functions of the volume 
(flow rate), load (mass) and concentration parameters described in the triangular relationship below:  

 

i.e.  load = concentration x volume; volume = load ÷ concentration; concentration = load ÷ volume  
 
where:  Load = mass in kilograms or tonnes; typically kilograms/day 

Volume (Flow) = volume in cubic metres or litres; typically m3/day or litres/second 
Concentration = mass/volume: typically in milligrams per litre mg/l 

 

Looking at Volume 

Eastern Balancing Reservoir Flow 

The eastern catchment responds quickly and proportionately to rainfall in terms of instantaneous flow 
rate and total volume. For example, records from the period 2011 to 2013 show: 

Instantaneous flows Up to 7,300 litres/second –typical range 42 to 2,000 litres/second. 

Daily flows  Up to 137,241 m3/day –typical range 3,600 to 40,000 m3/day. 

The relationship between rainfall and flow includes for a baseline infiltration flow of 42 litres/second, a 
rainfall of 10mm in a day will result in around 30,137m3 of flow at the inlet. This baseline infiltration 
flow persists even through dry periods. 

As shown in the following figures, there is huge variability in instantaneous and daily flows from the 
catchment that are proportional to rainfall intensity. The EBR attenuates these flow extremes before 
discharging to the river by controlling water levels within the ponds. However, the flow volume from 
storm events can exceed the attenuation capacity of the EBR meaning that under extreme conditions 
water overtops the outfall walls into the river.  

Records show that retention time within the Middle and Lower Ponds varies from around 7 hours to 
60 days demonstrating that under extreme conditions the ponds will be overwhelmed hydraulically, 
which in turn constrains any ability to remove BOD load. The good news is that under such wet 
circumstances the river flow will also be high, so is better able to dilute the EBR discharge and 
mitigate some of the water quality impacts of the BOD released.  
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River Crane Flow 

Gauging stations in the River Crane measure flow at Cranford Park (above the EBR discharge) and 
Marsh Farm (below the discharge). The Cranford Park records from 2011 to 2013 show: 

Daily flows Up to 795,744 m3/day – average 45,507 m3/day, minimum 3,715 m3/day. 

The next figure shows the relationship between the EBR discharge and upstream river daily flows. 
Particularly during low flow periods in autumn, the EBR discharge can double the river flow and for 
the remainder of the time (outside of high flow periods) is still a major volume contribution; the 
minimum gauged flow at Cranford Park is similar to the baseline infiltration flow into the EBR. 
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Looking at Concentrations 

Eastern Balancing Reservoir 

Within the EBR, BOD concentrations are continuously measured by automatic monitors crosschecked 
with spot samples. The Airport takes routine river samples upstream and downstream of the EBR 
discharge.  

Focusing on BOD concentration as the primary contamination, the relationship between inlet and 
discharge BOD concentration is shown in the following de-icing event example from early 2012. Note 
the early inlet BOD containment success, and then the prolonged concentration ‘tail’ occurring in the 
river discharge once BOD mass had reached the Lower Pond. Our outfall sample data graph shows 
BOD with phosphorus and ammonia. Phosphorus concentrations in the river vary from Moderate to 
Poor standard and therefore are of particular concern. Further data from 2011 to 2014 is provided in 
the Appendix from our routine sampling programme. 

Particular points to note are the consistently low BOD, ammonia and phosphorus concentrations out 
of the de-icing seasons. Dissolved oxygen concentrations are high in the EBR discharge helping the 
river quality. For dissolved oxygen saturation values see the Appendix. 
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Tri-monthly phosphorous and ammonia data points are linked on the graph for display purposes. 

 

River Crane 

 

Tri-monthly phosphorous and ammonia data points are linked on the graph for display purposes. 
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River Crane ammonia concentrations (see the Appendix) are not included in the figure above as they 
consistently meet the WFD High status requirement. Particular points to note are that the continuously 
high phosphorus concentrations upstream are often diluted by the EBR discharge, and that BOD 
concentrations are usually lower upstream than downstream although higher BOD concentrations are 
occasionally measured upstream. The data available from 2011 to 2014 is tabulated in the Appendix 
for the River Crane samples. For reference, 5 mg/l BOD in river is the 90th percentile concentration 
for Water Framework Directive (WFD) Good status.  Even this very low level of BOD in the water may 
still encourage sewage fungus growth in rivers under certain condition such low flows.  Our analysis 
suggests there are other contributors to the rivers besides our winter operations. 

 

Looking at Catchment BOD Load 

The figure below shows the BOD mass (in kilograms) received at the EBR inlet each day from 2011 to 
2013. The profile is dominated by the worst de-icing events on record (January/February 2012 and 
2013), but also shows that the BOD loads out of the de-icing season are much lower. 
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Where Are We Now 

Parameter Situation Summary 
Clean water / 
contaminated water 
segregation 

Original design concept operates successfully isolating contaminated water for 
currently restricted treatment. Maximising first flush capture potential is 
important for treatment process efficiency.  

EBR Discharge to River 
Crane - BOD 
 

Out of de-icing conditions, BOD concentrations usually meet the Water 
Framework Directive (WFD) best quality status of High (90th percentile 4 mg/l). 
Under de-icing conditions BOD mass is reaching the discharge resulting in 
prolonged periods when concentrations of BOD can be in excess of 100 mg/l. 
Prolonged elevated BOD concentrations discharged during winter conditions 
exacerbates the sewage fungus growth potential from upstream. 

EBR Discharge to River 
Crane - Nitrogen and 
Phosphorus 

Ammoniacal nitrogen and phosphorus concentrations discharged meet the WFD 
standard of High status and so improve the upstream river quality. 

EBR Discharge to River 
Crane – Dissolved oxygen 

Dissolved oxygen concentrations discharged consistently reach WFD status of 
High and so improve upstream river quality. 

River Crane Upstream (of the EBR) BOD concentration usually meets at least the WFD 
water quality status of Good, but gives little headroom to accommodate 
additional BOD mass discharge within Good status range. There is evidence of 
intermittent BOD contamination upstream. 
Phosphorus concentrations typically fail the WFD status of Moderate both 
upstream and downstream of the EBR. Ammoniacal nitrogen concentrations in 
the river meet the WFD High status. 
Dissolved oxygen intermittently fails WFD status concentration of Moderate. 
Sewage fungus has been observed both upstream and downstream of the EBR 
in winter. 

EBR Discharge Flow Flows are currently successfully attenuated, but further flood relief benefits are 
achievable with improved level control. Attenuation capacity will inevitably be 
overwhelmed by extreme rainfall events. Such conditions require all possible 
flow to be passed to river to prevent catchment flooding. 

 

Where Do We Want to Be 

By working together with our staff, contractors and stakeholders, we want: 

·  To implement a technically feasible and not disproportionally expensive pollution 
management design to maximise existing pond flow attenuation, maximise BOD load capture 
for treatment and minimise BOD discharge to river. 

·  To implement an operationally flexible and resilient solution with fast recovery from de-icing 
events 

·  To comply with future Environment Agency consent and other regulation. 
·  To control discharge flow rates to minimise flooding risk and benefit river under dry 

conditions. 
·  To minimise nitrogen and phosphorus concentrations, and add dissolved oxygen in the 

discharge to improve river water quality. 
·  To decrease sewage fungus potential downstream of our discharge by reducing BOD 

concentrations in river water. 
·  To minimise ecological and biodiversity changes from implementing this scheme. 
·  To maintain the end-of-pipe facility treating de-icing chemical contamination remaining after 

feasible de-icing management measures have been carried out on the airport. 
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How Do We Get There 

Our integrated pollution management proposal includes the following improvement measures 

Measure  Result  

Replace Middle Pond flexible clean/dirty 
water curtain at its end of life with sheet 
pile divider wall. 

Effective segregation of clean and contaminated waters 

Retain existing inlet clean/contaminated 
water diversion using automatic 
monitoring, Add segregation compartment 
for first flush dirty water. 

Existing diversion arrangements to direct contaminated water 
into segregation tanks retained. 

Two compartment contamination segregation improves removal 
process speed and efficiency 

Add new pumping station to recycle Lower 
Pond water to the Middle Pond for 
treatment. 

Pumping station returns BOD contaminated Lower Pond waters 
to a new treatment plant located by the Middle Pond. 

Add new Lower Pond discharge control 
penstock to automatically regulate flow to 
the river. 

Enables fine control of water levels throughout the Ponds and 
flow rate to river. This will enable greater operational flexibility in 
managing water levels in advance of forecasted rainfall events. 

Add relief channel to direct clean water to 
the river when the Lower Pond water has 
excessive BOD concentrations. 

The long BOD pollution tail observed after de-icing events could 
be minimised by bypassing clean water directly to the river whilst 
the BOD removal process treats the contaminated water from the 
Lower Pond. 

Add biological wastewater treatment plant 
to Middle Pond including all supporting 
services. 

A Moving Bed Bioreactor (MBBR) process plant has been 
selected based on overseas experience and its compact 
footprint. Biomass activity would require growing at the start of 
the de-icing season and maintenance throughout to treat the 
high BOD events when they occur. Nutrient addition will be 
required to remove BOD 

Capital Investment Outline capital cost estimate is currently around £16m 
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Questions & Answers 

Question Answer 
Will installing all this 
engineering improve 
river water quality? 

Yes - It will improve downstream BOD concentrations by removing de-icer 
constituents before they reach the River Crane. However, the WFD water quality 
standard of Good status is not predicted to be achievable due to lack of dilution 
from upstream both in terms of volume and quality. 

This proposed scheme will reduce, but not eliminate the downstream sewage 
fungus growth potential in river.  This is because there are other sources such as 
domestic misconnections.  Sewage fungus can grow at very low levels of BOD and 
is more prevalent when its natural grazers are not present in winter months. 

It will not improve upstream river quality, but summertime operation adds clean 
water to the river increasing dissolved oxygen levels and decreasing phosphorus 
and nitrogen concentrations. 

This proposed scheme will give us the missing operational flexibility to manage 
pollution events more effectively. 

Will modified EBR 
reliably achieve high 
discharge standards 
under all conditions? 

Improved  – High water quality will be achieved most of the time but cannot be fully 
guaranteed due to the extreme variability in the flow and load received from the 
Airport operating safely under winter conditions. However, BOD released under 
extreme weather conditions will be at a time of high river flows and so greater 
dilution can be anticipated to mitigate the environmental impact. 

What is the discharge 
consent? 

Pending – we are currently in dialogue with the Environment Agency regarding 
revising our existing discharge consent. 

Will adding nutrients to 
the treatment plant 
increase discharge 
concentrations of 
phosphorus and 
nitrogen? 

Yes - But only under certain conditions. Adding trace amounts of nitrogen and 
phosphorus fertiliser to de-icer contaminated water is essential for biological 
activity. This will be automatically regulated to ensure only contaminated water is 
dosed and then only during the de-icing season when the biological treatment is 
operational. Recirculating water from the Lower Pond will scavenge nutrients back 
to treatment.  

Is this end–of-pipe 
solution instead of, or in 
addition to, other de-
icer management 

In addition to  - We will implement a continuous improvement de-icer management 
strategy including operating glycol recovery vehicles, new application 
methods/chemicals and future infrastructure improvements. This end-of-pipe facility 
is in addition to expected reductions in its de-icing run-off inlet load. Spent glycol 
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measures within 
upstream catchment? 

mixtures from the pavements could be used as biomass growth material in 
bioreactor. Airport Development Masterplans will also reduce run-off volumes in 
future. 

Will a biological 
treatment process work 
under winter 
conditions? 

Yes – As biological activity halves for every 10oC reduction in water temperature, 
additional treatment capacity compensation is made during design. The MBBR 
process is proven overseas for glycol removal under low temperature conditions, as 
is the wetlands plant at Heathrow. The heat of compression from aeration blowers 
also warms bioreactor contents.  

Will proposed changes 
affect local 
biodiversity? 

Minimal  – This proposal is designed to minimise ecological impact acknowledging 
the EBR as a biodiversity accredited area. We will locate new process plant on 
derelict land and use existing structures where possible.  

What will construction 
impacts be? 

Typical  - Civil engineering will be carried out in-situ without draining the ponds 
using suitable method statements. Pile driving will be in accordance with 
regulations. Construction vehicle movements will be minimised by smart 
construction. There will be no impact on airport operations.  We will minimise the 
impact of construction on local communities. 

What is the timescale? Short-term  - we plan to submit this investment proposal as soon as possible with 
construction intended to start in 2016 (depending on detailed design, regulatory 
approval and feasibility confirmation).  This project will require planning approval.  
We are progressing with detail design at the same time as applying for planning 
approval. 

Will proposed changes 
be subject to planning 

Yes – we will comply with all relevant planning requirements during solution 
delivery. 

Is this proposal linked 
to the 3rd runway 
consultation? 

No – we intend to invest in this scheme (or equivalent) independently of the 
outcome of the current public consultation.  

 

Appendix – Heathrow Routine Sample Water Quality Da ta 

The following analyses are from our routine monitoring programme.  The table shows recent data 
from the scheduled spot sampling for the River Crane above and below the EBR discharge point, 
together with the EBR discharge at the Lower Pond outfall. 

The samples have been compared directly against Water Framework Directive standards.  This is a 
precautionary approach as these standards only apply in the River and not directly to the quality of 
any discharges.  This is to allow for both dilution and in stream treatment process.  However we have 
adopted this approach to allow direct comparison of the River samples with the discharge quality.  
Additionally the standards quoted are not absolute limits and are applied to statistical distributions.  
Any assessment of compliance requires the samples to be subject to a calculation of their statistical 
distribution before applying the relevant standard; this is not the same as saying nine out of ten 
samples should achieve the limit for biochemical oxygen demand for example.       
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Month
Dissolved Oxgen

% saturation
BOD (mg/l)

Ammonical Nitrogen 
mg/l

Phosphate 
mg/l

Dissolved Oxgen
% saturation

BOD (mg/l)
Ammonical 

Nitrogen mg/l
Phosphate 

mg/l
Dissolved Oxgen

% saturation
BOD (mg/l) Ammonical Nitrogen mg/l

Phosphate 
mg/l

Jun-11 125 <2.16 - - 69 2.2 - - 85 2.2 - -
Jul-11 52 <1.41 0.22 0.051 92 1.4 0.04 0.249 114 1.4 0.08 0.237
Aug-11 94 <1.42 - - 53 1.4 - - 60 1.5 - -
Sep-11 - 1.5 - - - 1.6 - - - 2.8 - -
Oct-11 114 <1.4 0.07 0.020 54 1.4 0.09 0.225 70 1.4 0.03 0.167
Nov-11 74 <2.77 - - 46 2.8 - - 49 2.8 - -
Dec-11 83 <2.77 - - 77 2.8 - - 71 2.8 - -
Jan-12 73 7.7 - - 74 <2.31 - - 71 <2.77 - -
Feb-12 109 8.7 <0.03 0.020 87 3.1 0.26 0.346 99 3.2 0.19 0.266
Mar-12 81 111.0 - - 83 <3.46 - - 81 <5.54 - -
Apr-12 98 8.7 - - 50 5.9 - - 53 7.0 - -
May-12 78 3.1 0.05 0.057 79 <2.9 0.14 0.220 75 3.8 0.14 0.107
Jun-12 62 2.9 - - 78 <2.9 - - 75 <2.9 - -
Jul-12 73 2.9 - - 81 <2.9 - - 77 <2.9 - -
Aug-12 88 1.1 0.06 0.025 72 1.8 0.05 0.161 79 1.1 0.05 0.274
Sep-12 62 1.0 - - 78 <1.0 - - 78 <1.0 - -
Oct-12 86 1.0 - - 82 <1.0 - - 66 <1.0 - -
Nov-12 88 1.2 0.09 0.024 73 <1.0 0.26 0.250 66 2.9 0.16 0.682
Dec-12 91 52.5 - - 75 7.0 - - 73 7.7 - -
Jan-13 93 2.9 - - 81 1.2 - - 86 1.3 - -
Feb-13 83 260.0 <0.03 0.047 63 10.3 0.17 0.396 78 <2.92 0.20 0.212
Mar-13 98 184.0 - - 99 2.2 - - 97 11.6 - -
Apr-13 78 26.3 - - 87 <2.92 - - 71 7.1 - -
May-13 116 7.4 <0.03 0.084 98 3.7 <0.03 0.157 107 4.3 0.03 0.144
Jun-13 58 2.9 - - 62 2.3 - - 68 2.1 - -
Jul-13 75 <2.92 - - 80 <2.92 - - 74 <2.92 - -
Aug-13 89 <2.92 0.09 0.022 55 <2.92 0.08 0.316 55 1.3 0.08 0.270
Sep-13 69 1.0 - - 66 1.0 - - 66 <1.0 - -
Oct-13 70 1.3 - - 67 2.7 - - 62 3.3 - -
Nov-13 88 <1.0 0.19 0.028 71 <1.0 0.08 0.160 89 1.2 0.07 0.204
Dec-13 91 2.1 - - 54 2.8 - - 43 2.2 - -
Jan-14 90 2.5 - - 77 1.5 - - 79 1.5 - -
Feb-14 95 <2.92 <0.03 0.033 86 <2.92 0.18 0.190 64 <2.92 0.18 0.175
Mar-14 113 4.2 - - 105 2.7 - - 60 3.2 - -
Apr-14 103 4.3 - - 108 4.4 - - 82 4.0 - -
May-14 108 1.7 0.04 0.030 73 1.9 0.06 0.217 66 1.9 0.07 0.210
Jun-14 98 <2.92 - - 64 <2.92 - - 62 <2.92 - -
Jul-14 98 <2.92 - - 58 <2.92 - - 64 <2.92 - -
Aug-14 89 5.5 0.11 0.072 57 4.9 0.03 0.255 66 <2.92 0.06 0.218
Sep-14 70 2.2 - - 54 <1.0 - - 62 1.4 - -
Oct-14 53 <1.0 - - 56 1.1 - - 54 1.3 - -
Nov-14 71 <2.92 0.03 0.057 60 <2.92 0.05 0.230 - - - -
Dec-14 80 6.3 - - 57 1.1 - - 51 1.8 0.10 0.188

Note: < = less than

Determinant Units Standard High Good Moderate Poor
Dissolved Oxygen % saturation 10th percentile 70 60 54 45

Biochemical Oxygen 
Demand

mg/l 90th percentile 4.0 5.0 6.5 9.0

Ammonia mg/l 90th percentile 0.30 0.60 1.10 2.50
Phosphate mg/l Annual mean 0.05 0.12 0.25 1.00

EBR Discharge River Crane UPSTREAM of EBR Discharge River Crane DOWNSTREAM of EBR Discharge

Water Framework Directive Water Quality Standards


