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BEFORE THE HONOURABLE NATIONAL GREEN TRIBUNAL AT CHENNAI 

(SZ) 
ORIGINAL APPLICATION No. 161 OF 2021 (Suo Motu) 

 
 
Suo Motu            
          … Applicant  
 

Vs 
 
The Chief Secy & Ors        … Respondents 
 

Memo filed in response to IISWC report 
 

The 9th Respondent  respectfully submits as follows:  
 
1. It is submitted that a report by the IISWC along with a covering letter dated 

07.10.2019 was submitted to this Hon’ble Tribunal. It is submitted that the issue 
being considered by the Hon’ble Tribunal was that the clear-felling of trees and 
undergrowth at the contaminated site would increase the soil run off from the 
site due to rainfall and other factors and that there was no assessment of this 
aspect before the clearing was undertaken. It was submitted that the clear-felling 
of the site changed the entire character of the contaminated area. The IISWC 
Report is produced as an answer to this issue. It is submitted that the IISWC 
Report does not address this issue and a reading of the Report would demonstrate 
the same.  

 
2. It is submitted first and foremost that the Report of IISWC is about soil erosion 

control and not about treatment and management of contaminated 
stormwater run-off. This difference is crucial to understanding this Applicant’s 
reason for approaching the Hon’ble Tribunal with concern about the release of 
sediment-bound mercury into the Pambar Shola and Kodaikanal Wildlife 
Sanctuary from M/s Hindustan Unilever’s contaminated site. 

 
3. Soil which is a conglomerate of organic and inorganic material is referred to as 

sediment when it can be carried away by water, wind or ice. Sediment transport, 
or sediment load, is the movement of organic and inorganic particles by water – 
usually rainwater. Transported sediment may include mineral matter, chemicals 
and pollutants, and organic material. In general, the greater the flow of water, 
the more sediment that will be conveyed. The storm water flow velocity depends 
on: 
• the intensity of rainfall (mm/hr) 
• the soil type (cohesive, tightly bound soils are less prone to being mobilised as 

sediment as opposed to loosely bound soils) 
• the particle size of soils with finer soil particles more likely to be mobilised and 

flow quickly than coarser or heavier soil particles such as stones, gravel etc. 
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• the gradient of the surface generating stormwater run-off (steeper the 
gradient, the faster the flow and the greater the tendency of the water to 
mobilise sediment.) 

 
4. Soil particles (including silt, clay and sand) are usually classified by size from 

smallest (clay is less than 0.00195 mm in diameter) to largest (coarse sand can 
be up to 1.5 mm). Silt falls in between, ranging from 0.0049 to 0.047 mm. 

 
5. Sediment transport happens through two mechanisms. Water flow can be strong 

enough to suspend particles in the water column as they move downstream 
(suspended load), or simply push them along the bottom of a waterway 
(bedload). 

 
6. Bedload is the portion of sediment transport that rolls, slides or bounces along 

the bottom of a waterway. This sediment is not truly suspended, as it sustains 
intermittent contact with the streambed, and the movement is neither uniform 
nor continuous. Bedload occurs when the force of the water flow is strong enough 
to overcome the weight and cohesion of the sediment. While the particles are 
pushed along, they typically do not move as fast as the water around them, as 
the flow rate is not great enough to fully suspend them. Bedload transport can 
occur during low flows (smaller particles) or at high flows (for larger particles). 
Approximately 5-20% of total sediment transport is bedload. In situations where 
the flow rate is strong enough, some of the smaller bedload particles can be 
pushed up into the water column and become suspended. 

 
7. It is submitted that it is also important to appreciate the difference between 

suspended sediment and suspended load. Suspended sediment are any 
particles found in the water column, whether the water is flowing or not. The 
suspended load, on the other hand, is the amount of sediment carried 
downstream within the water column by the water flow. Suspended loads require 
moving water. The size of the particles that can be carried as suspended load is 
dependent on the flow rate. Larger particles are more likely to fall through the 
upward currents to the bottom, unless the flow rate increases, increasing the 
turbulence at the streambed. In addition, suspended sediment – particularly the 
coarser material -- will not necessarily remain suspended if the flow rate slows. 

 
8. The wash load is a subset of the suspended load. This load is comprised of the 

finest suspended sediment (typically less than 0.00195 mm in diameter). The 
wash load is differentiated from the suspended load because it will not settle to 
the bottom of a waterway during a low or no flow period. Instead, these particles 
remain in permanent suspension as they are small enough to bounce off water 
molecules and stay afloat. However, during flow periods, the wash load and 
suspended load are indistinguishable. Turbidity in lakes and slow moving rivers is 
typically due the wash load. 

 
9. Sediment deposition occurs when suspended particles settle down to the bottom 

of a body of water. This settling often occurs when water flow slows down or 
stops, and heavy particles can no longer be supported by the bed turbulence. 
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The suspended particles that fall to the bottom of a water body are called 
settleable solids. As they are found in riverbeds and streambeds, these settled 
solids are also known as bedded sediment. The size of settleable solids will vary 
by water system – in high flow areas, larger, gravel-sized sediment will settle out 
first. Finer particles, including silt and clay, can be carried all the way out from 
hills to the plains and estuaries and deltas. 

 
10. It is submitted that understanding sediment is crucial to appreciating the 

concerns of the Applicant. The measures proposed by IISWC is conventional soil 
erosion control, whereas what is required is the containment and treatment of 
contaminated stormwater runoff so that it does not enter the ecologically 
sensitive Wildlife Sanctuary. 

 
11. It is submitted that the measures suggested are in the form of silt traps, terraces, 

gabion holding structures and improved ground cover. These are essential soil 
conservation measures for any site on a gradient and are not specifically designed 
for contaminated sites. Silt traps are designed to trap silt. It is a fact that only 
the coarse and heavy component of the suspended water-borne sediment is likely 
to settle. Silt-traps are inadequate to trap suspended loads (temporarily 
suspended settleable sediment) and wash loads (permanently suspended 
sediment). It is submitted that it is this fine fraction that is likely to contain the 
highest levels of mercury. 

 
12. It is submitted that it is the finer fraction of soil/sediment that is of particular 

concern to us in terms of mercury contamination. This is evident from the soil 
remediation design approved by CPCB and TNPCB. The soil washing-soil sieving 
process adopted by M/s HUL for separating the finer soil fraction from coarser 
fractions is based on the tendency of mercury to adhere tightly to the finer soil 
particles with larger surface area. The coarser fractions of soil, after washing, are 
found to satisfy soil screening criteria and fit for refilling in excavated areas. The 
smallest soil particles recovered from this process of washing-filtering are as small 
as the smallest sieve. The wash water that leaves the filtration system only 
contains fine particles that are smaller than the mesh size of the smallest sieve. 
This wash water is a toxic effluent that is required to be contained, directed to a 
series of holding tanks, settling tanks, lamella clarifiers etc to be treated to 
acceptable quality standards before being released into the environment or being 
reused in the process. 

 
13. It is submitted that the action of rain on the contaminated site is exactly the same 

as the process of washing adopted by M/s HUL. The stormwater run-off from the 
contaminated site contains mercury-laced sediment of varying particle size. 
However, unlike the remediation process where this toxic sediment-laden water 
is generated in a controlled fashion and is subjected to a process of filtration 
through sieves of smaller and smaller mesh size, the toxic sediment-laden 
stormwater run-off from the contaminated site is generated uncontrollably – and 
unmanageably during heavy rain events. Unlike the remediation process where 
the process water post-filtration through 1 mm sieve is subjected to an Effluent 
Treatment Process, the stormwater run-off which is similar to the feedwater in 
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the remediation process is allowed to run-off into the wildlife sanctuary with only 
the soil erosion control measures as “treatment.” As will be demonstrated below, 
the soil erosion measures are inadequate to even trap the coarser fraction of the 
stormwater sediment load greater than 1 mm in size, leave alone the mercury-
contaminated fines. 

 
14. It is submitted that it is absurd to equate soil conservation measures -- which are 

an essential feature for any sloping surface, and particularly for recently denuded 
surfaces – to pollution control measures designed to treated contaminated 
wastewater. The suspended and wash load sediment are unlikely to be trapped 
by soil erosion control structures. It is this fraction that is likely to be lost unless 
the rainwater is treated in a well-designed Effluent Treatment Plant.  

 
15. The IISWC report’s recommendations do not address run-off of mercury-

contaminated stormwater for the following reasons: 
 
a. The efficiency of the soil control measures for trapping even coarse silt will 

depend on the velocity of the water flow at peak rainfall intensity, the 
quantum of suspended sediment in the rainwater and adequacy of the 
residence time in settling basin of the silt trap. The adequacy of residence 
time depends on the size of the tank in relation to peak rainwater flow and 
sediment load. Rainwater run-off at peak rainfall intensity of 100 mm/hr 
from  3 ha site is estimated to be 0.438 cumecs (m3/sec) (page 5 of 17 of 
report). That translates to 1576.8 cum/hr (0.438*60sec*60min). The 
consultant has failed to present before deforestation-after deforestation 
figures for rainwater run-off or sediment run-off. 

 
b. To critique the adequacy of Tank 1 Silt Trap 1, let us compare its 

dimensions to that of ETP1 which is designed to treat 300 KLD of effluent 
from the soil washing and multistage filtration process. According to the 
unclear dimensions of Silt Trap 1 given on Page 13 of 17, the total volume 
of Silt Trap 1's first silt settling tank is 6 m x 1 m x 2.8 m = 16.8 cu.m. The 
second chamber appears to have a volume of 18.24 cu.m (1.6 m x 1.9 m 
x 6 m) and the third chamber of 21.09 cu.m (1.9 m x 1.85 m x 6). Taken 
together, this has a total volume of 56.13 cu.m. This is supposed to handle 
a peak rainwater flow of 0.438 cum/sec containing an unknown quantum 
of silt. In other words, at the given rainfall intensity, the three chambers 
will overflow within 128 seconds (2 minutes and 8 seconds). Contrast this 
to the design of ETP 1 which is equipped with Grit Chamber, Collection 
tank, Equalisation tank, lamella clarifier etc to handle a meagre wastewater 
flow at a rate of 0.0035 cu.m/sec (300 kld/24 hours*60 min*60 sec). The 
combined volumetric capacity of the Grit Chamber (0.8 cu.m), Collection 
Tank (40.8 cu.m) and Equalisation Tank (206 cu.m) is 247.6 cu.m. At a 
flow rate of 0.0035 cu.m/sec, the total volume of this system will be 
exceeded in 70,457 seconds or 1174 minutes or 19.5 hours. It is 
noteworthy that even after such a long period for settling of suspended 
solids, the partially treated wastewater is subjected to further treatment 
through lamella clarifier, chemical dosing for coagulation and flocculation 
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(for further settling of solids), a pressure sand filter and activated charcoal 
filter. 

 
c. It is submitted that the IISWC report is silent of quantum of soil run-off 

under different scenarios. Without this estimate, it is impossible to design 
a silt-trapping system, leave alone a system capable of treating the 
contaminated rainwater runoff to treated effluent quality standards. Peak 
rate of Soil run-off as a concentration of suspended sediment in rainwater 
runoff ought to have been calculated and used as the basis for designing 
the rainwater treatment structures. 

 
d. The location of silt traps along the main stream assumes that the entire 

quantum of rainwater run-off at a maximum rate of 0.438 cum/sec 
(cumecs) will run through this drain. If this assumption is incorrect, then 
an unknown quantum of run-off is bypassing even the grossly inadequate 
erosion control structures. If this assumption is correct, then the entire 
quantum is passing through the 5 erosion control structures and 
overwhelming them as demonstrated above. 

 
16. The estimate of water-borne sediment run-off presented by Chennai Solidarity 

Group was based on a rainfall intensity of 50 mm/hour for a 1.7 ha site. This 
amounts to 5.25 kg/ha/yr before felling of trees, and 66 kg/ha/yr after felling of 
trees.  

 
17. The December 2021 RTI response from TNPCB indicates that TNPCB is unaware 

of the design modifications recommended by IISWRC and is under the impression 
that the erosion control structure design is as per earlier Upscaled Remediation 
plan. It is also clear that the TNPCB has not bothered to verify the adequacy of 
the proposed design. Under the circumstances, the entire supervision is left to 
M/s HUL’s paid consultants who have provided the faulty remediation process and 
erosion control design. 

 
Management of storm water run-off from a contaminated site  
 

18.  It is submitted that management of stormwater runoff from a contaminated site 
is different from the management of runoff from an uncontaminated site. In the 
latter, well-designed erosion control measures are adequate, whereas for the 
former, erosion control measures need to be complemented with mechanisms to 
prevent mixing of uncontaminated run-off (say, from clean surfaces such as roof 
or other uncontaminated surfaces) and contaminated run-off, and infrastructure 
to store, treat and discharge contaminated stormwater. Keeping the contaminated 
and uncontaminated stormwater separate, by containing the contaminated area 
through bunds or temporary roofs, vastly reduces the volume of water that would 
need to be treated. 

 
19. It is submitted that the entire design does not have any elements geared towards 

keeping the two stormwater streams separate. This applicant will present first the 
best practice in terms of erosion control measures and compare that with IISWC’s 
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recommendations, and then comment on the manner in which contaminated 
water ought to be treated. 

 
20. The Erosion Control Manual of the Oregon Department of Transportation is among 

the most recent and comprehensive guidance about soil erosion control 
measures, relevant extracts are annexed herewith.  

 
21. The manual prescribes erosion control measures as follows: 

 
“[1] Retain existing vegetation whenever feasible.  Vegetative cover is 
an effective form of erosion control; very little erosion occurs on a soil 
covered with undisturbed natural vegetation. If possible, clear only the 
area where construction will actually occur, street and driveway lines, 
and cut and fill slopes. Try to integrate existing tree sand other natural 
vegetation into the site improvement plan. 
 
“[2] Vegetate and mulch denuded areas. Newly planted vegetation 
begins to duplicate the functions of established vegetation. Seed and 
mulch denuded soils as soon as possible after grading is completed. 
Mulch helps seedlings to become established and protects the soilfrom 
raindrop splash until vegetation takeover. Soils may be seeded with 
temporary or permanent vegetation. If the soil will be exposed during 
the winter months, protective measures other than vegetation must be 
used. 
 
“[3] Divert runoff away from denuded areas. Manage and control runoff 
in areas that have been denuded. Route runoff into stabilized channels. 
Divert runoff from off-site around the work areas using temporary piping, 
diversion dikes or swales. For conveying runoff down steep slopes 
temporary slope drains or protected flumes should be used with energy 
dissipaters at the bottom of the slope. The runoff containing sediment 
should be directed to Baker Tanks, sediment traps or settling basin if 
turbid flows are anticipated. 
 
 
“[4] Cover exposed soils. Matting in the form of rolled erosion control 
products (RECPs),mulch, compost blankets or hydraulically applied 
matting will protect soils and provide immediate protection that doesnot 
rely on seed germination and plant establishment to provide cover. 
 
“[5] Minimize length and steepness of slopes. Slope length and 
steepness are among the most critical factors in determining erosion 
risk.Increasing slope length and steepness increase the velocity of 
runoff, which increases erosive energy. If slope steepness is doubled 
while other factors are held constant, soil loss potential is increased 2 ½ 
times. If both slope steepness and length are doubled, soil loss potential 
is nearly 4 times greater. To prevent erosive velocities from occurring on 
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long, steep slopes,interrupt the slopes at regular intervals using 
sediment barriers, terracing or other means.” 
 
 
“[6] Keep runoff velocities low. The energy of flowing water increases at 
the square of the velocity. For example, when the velocity doubles; the 
erosive force quadruples and the water can theoretically move particles 
64 times larger by volume. Channel velocities can be kept low by lining 
drainage ways with rough surfaces such as vegetation and riprap, by 
designing broad, shallow flow areas, and by constructing check dams at 
frequent intervals. Concrete channels, although efficient and easy to 
maintain, convey runoff quickly, often resulting in downstream channel 
erosion and flooding. 
 
 
“[7] Prepare drainage ways and outlets to handle concentrated or 
increased runoff. Construction changes the characteristics of runoff. The 
creation of impervious surfaces, removal of plant cover, and compaction 
of soil allows less water to infiltrate into the soil and therefore increases 
the volume of runoff. Drainage channels should be designed to provide 
maintenance access for the removal of accumulated sediments. 
Alternatively, if a project can be designed so that runoff from 
development areas is allowed to infiltrate into the soil on-site, no off-site 
channel enlargement or protection should be necessary. To prevent 
channel erosion from occurring, design drainage ways to withstand the 
peak flows without erosion, select lining materials appropriate for peak 
flows, and de-energize concentrated flows at outlets using scour holes 
and energy dissipaters. If development substantially changes the natural 
drainage conditions in a watershed, merely protecting the drainage 
channels on a project site may not be sufficient to prevent erosion. 
 
“[8] Trap sediment on site. Some erosion during construction is 
unavoidable. The function of a sediment barrier is to prevent sediment 
from leaving the Project site. Sediment laden runoff shouldbe detained 
on-site so that the soil particles can settle out before the runoff enters 
receiving waters. Locate sediment basins and traps at low points below 
disturbed areas. Use earth dikes or swales to routed rainage from 
disturbed areas into the basins. Sediment barriers and sediment fences 
can be placed below small-disturbed areas ongentle to moderate slopes. 
Stormwater temporarily ponds up behind these barriers, allowing 
sediment to settle out.” 
 
 
Erosion Control Measure 1: It is submitted that sadly, the first 
measure of retaining existing vegetation was ignored, and the IISWC did 
not see it fit to insist on its earlier advice of retaining vegetation and 
conceded to its client’s demand to denude the site. Prima facie, this 
vitiates the first principle of erosion control – namely, do not aggravate 
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erosion. 
 
Erosion Control Measures 2 and 4: These measures of vegetating 
and mulching denuded areas and covering exposed soils appear to be 
incorporated into the IISWC report (e.g. on page 8, recommending 
covering exposed areas with geo-textiles and planting root slip grass). 
 
Erosion Control Measure 3: This measure, relating to diverting runoff 
away from denuded areas, is not  incorporated into the IISWC report. 
The drainage management measures suggested (e.g. on page 7 of the 
IISWC report) have more to do with managing runoff from the site rather 
than preventing run-on into the site, which reduces the volume of 
stormwater runoff containing eroded soil that needs management. 
 
Erosion Control Measure 5: This measure relates to minimizing length 
and steepness of slopes. While these seem to be incorporated into the 
IISWC report by suggesting a system of terrace walls and terraces, as 
described on pages 4-6 and depicted in the figure on page 10, the 
adequacy of these structures to deal with the sediment load of 
stormwater is not demonstrated by any calculations indicating sediment 
load before and after clear-felling of trees. Also, what is NOT discussed 
in the IISWC report is how much mercury might be liberated and 
released into the Pambar Shola during the process of constructing the 
terraces and terrace walls as this would involve movement of heavy 
machinery over contaminated soils, and excavation of soils within a 
hazardous waste contaminated site. The substantial amount of 
construction needed to put the terraces and terrace walls in place might 
liberate more mercury in to the Pambar Shola as they might prevent 
from entering the Pambar Shola after their construction. In the absence 
of a DPR that delineates such details, it is inevitable that an unquantified 
amount of mercury may have already been released into the Shola 
ironically during the construction of the erosion control structures.  
 
Erosion Control Measures 6 and 7: These measures relate to keeping 
runoff velocities low and preparing drainage ways and outlets to handle 
concentrated or increased runoff. This has not been incorporated into 
the IISWC report. Even if the authors of the report claim that the terraces 
and terrace walls they are proposing obviates the need for keeping 
runoff velocities low and preparing drainage ways and outlets to handle 
concentrated or increased runoff, that has not been borne out by data 
or models. 
 
 
Erosion Control Measure 8: This measure relates to trapping 
sediment on site. While this is incorporated in the IISWC report in the 
discussion on page 5, and the figures of pages 12-17, the capacity and 
effectiveness of these measures is inadequate as demonstrated above. 
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22. It is submitted that the present site is not merely an industrial site, but a highly 

contaminated site. In well-regulated jurisdictions, stormwater management from 
contaminated sites is subject to stringent guidelines. See for instance, the 
guidelines published for Stormwater management by the Government of Western 
Australia. Relevant pages annexed herewith.  

 
What measures are necessary? 
 

23. The entire process of remediation, including soil washing, filtration, vacuum 
retorting, effluent treatment, recirculation of treated water, discharge of treated 
water has been carried out without a mercury balance that can assess the 
efficiency of the process. A mercury balance would account for the total quantum 
of mercury brought into the process by accounting for it in various media. Despite 
repeated representations to the TNPCB, such a mass balance exercise has never 
been ordered. The certificate that all is well is without any scientific basis. As a 
first instance, a thorough mass balance exercise should be carried out based on 
data available by an unbiased party, ideally a relevant subject matter expert from 
a reputed institute.  

 
24. Silt traps need to be periodically maintained by desiltation and storage of removed 

silt. TNPCB has admitted that it has no record of maintenance of silt traps or 
quantum of recovered silt stored on site. Further, till date not a single sample of 
water and soil from each of the silt traps and from Levange Path have been taken 
by HUL's consultant NEERI or TNPCB as required under the Environmental 
Monitoring Framework of the Upscaled Remediation Plan or the Consent to 
Operate. Such samples, if taken, should be analysed with sufficient sensitivity to 
ensure that mercury levels at or above levels considered safe for aquatic life 
(0.026 ug/L -- Canadian) are detected. 

 
25. A detailed stormwater runoff study, sediment load study and capacity of the 

existing erosion control measures to handle total run-off from the contaminated 
factory site should be commissioned by engaging independent and unbiased 
experts paid by TNPCB, with costs recovered from the polluter under the 
Environment Protection Act, 1986. Liability for Environmental Damages must be 
assessed as per CPCB guidelines, and the company must be held liable for the 
same. 

 
 
It is prayed that this Hon’ble Tribunal be pleased to record the above submissions 
and pass such order or orders as may be fit, proper and necessary in the facts and 
circumstances of the case and thus render justice.  
 

Dated this the 6th day of January, 2022 at Chennai 
 
 
 

Counsel for the 9th Respondent 
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CHAPTER 2  EROSION PROCESSES 

CHAPTER 2 EROSIONPROCESSES 

2.1 CONCEPTS OF EROSION AND SEDIMENTATION 
Erosion is a natural process by which soil and rock material is loosened and transported. Erosion by the 
action of water, wind, and ice has produced some of the earth’s most spectacular  landscapes. Natural 
erosion occurs primarily on  a  geologic  time  scale, but when human activities alter  the  landscape,  the 
process of erosion can be  greatly accelerated.  Erosion  is different  from but  related  to  sedimentation. 
Erosion is the removal of soil and sedimentation is the placement of the dislodged soil.  Erosion is easier 
to prevent than it is to control of sediment once it is loosed. 

Vegetation protects soil. Leaving vegetation in place is good erosion prevention.  Since vegetation on an 
undisturbed  site  covers  and  protects  the  soil,  the  removal  of  that  vegetation  increases  the  site’s 
susceptibility  to  erosion.  Disturbed  land  may  have  an  erosion  rate  1,000  times  greater  than  the 
undisturbed rate. Even though construction requires that soil be left exposed for periods of time, proper 
planning and use of erosion control measures can reduce the impact of man­induced accelerated erosion. 

Figure 2-1 Good Sediment Control 

An  understanding  of  the  processes  of  erosion  and  sedimentation  is  essential  in  the  development  of 
successful erosion and sediment control plans. The soils, slopes, and drainage patterns of a specific site 
influence the potential for soil erosion from that area.  Drainage from off­site onto the work area can 
contribute to erosion.  Identifying erosion problems at the planning stage and recognizing highly erodible 
areas, help  in selecting effective erosion control practices and estimating storage volumes needed for 
sediment traps and basins. 

Understand the process of water on undisturbed and well vegetated ground:  Rain falls on vegetation and 
the plants absorb  the energy of  the  falling water.  Some water  is actually absorbed  into plant  leaves. 
Decomposing organic matter (thatch and duff) absorb and retain water.  Once the water holding capacity 
of the duff layer is exceeded, the water flows onto the soil.  Undisturbed soil has pore space to accept 
infiltration and plant roots provide conduits along which water can penetrate the soil.  When both the 
duff layer and the soil can hold no more water, it will begin to flow slowly through the duff.  This duff mat 
is anchored in place by living vegetation and it resists being torn apart by moving water.  In an undisturbed 
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condition where vegetation has a developed a duff layer the organic material is being incorporated into 
the mineral soil by chemical, physical and biological forces so that the opposite of erosion is occurring, 
soil is being added. 

When water volume exceeds the holding capacity of the duff layer and flows on the surface as a shallow 
sheet, blades of grass, and plant stems still keep water velocity slow and resist erosion.  Once waters join 
into channels in undisturbed conditions the channels are naturally armored by rocks and by thickets of 
riparian vegetation and the plant roots that armor and bind the soil.  In high flow events the tangle of 
stems  slows  the  velocity of  flowing water near  the  shore,  reducing  the erosive  strength of  the water 
against  the  banks,  even  when  flows  mid­channel  may  be  rapids.  When  living  riparian  vegetation  is 
damaged by bank erosion it is self­repairing.  Erosion does occur naturally, but usually at a slow pace.  

It is instructive to understand how nature addressed erosion and sediment control.  Nature provides soft 
armor to the soil surface.  It stores water in an organic layer at the surface and facilitates infiltration of 
the water into the soil, preventing runoff.  Living plants remove water from the soil and once water is 
flowing nature has built­in erosion prevention in place.  Erosion and sediment control measures used on 
construction sites strive to duplicate the functions provided by natural systems. 

2.1.1 TYPES OF EROSION 
Erosion results from surface processes (such as water flow or wind) that remove soil, rock, or dissolved 
material from one location on the earth's crust, then transport it away to another location. 

Figure 2-2 Major Types of Soil Erosion 
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Oxygen demanding 
materials 

Cleared vegetation; 
human/animal waste; 
chemical reactions 

Reduce oxygen in 
water, stress/kill 
salmonid fish and 
other aquatic life 

Biological Oxygen 
Demand (BOD); 
Chemical Oxygen 
Demand (COD); 
dissolved oxygen 

Heavy metals 
Paints, flashings, 
downspouts, tires, 

preservatives, solvents 

Bioaccumulation in 
food chain; toxic to 
aquatic life, human 

health effects 

Ar, Cd, Cu, Hg, Ni, Pb, 
Zn 

Petroleum 
hydrocarbons 

Oil, grease, fuels, 
lubricants 

Decreased oxygen 
levels; aesthetics, 
human, aquatic and 
wildlife health effects 

Oil & grease; total 
petroleum 

hydrocarbons 

Synthetic organics 
Pesticides, PCBs, 

combustion products, 
solvents 

Bioaccumulation in 
food chain; toxic to 
aquatic life, wildlife 

and humans 

Variety of organics 
analyses 

Concrete  Spills, truck washout, 
overfull washout basins 

Harm to aquatic 
species, stunted plant 
growth, ground water 

pollution 

Concrete slurry, Hardened 
concrete crust 

surrounding washout 

2.3 PRINCIPLES OF EROSION AND SEDIMENT CONTROL 
Effective erosion and  sedimentation control  requires  first  that  the  soil  surface be protected  from  the 
erosive  forces  to prevent erosion,  and  second  that  eroded  sediment  is  captured  on­site.  Erosion 
control  is  the  prevention  of  soil  erosion.  Sediment  control  is  the  trapping of suspended soil particles. 
Erosion control  is easier  than controlling sedimentation.  Sediment control  is  necessary  because  some 
erosion is unavoidable. The following principles are simple but  are  effective. They  should  be  integrated 
into  a  system of  control measures  and management  techniques to control erosion and prevent off­site 
sedimentation. 

x Fit site construction to the terrain. Review and consider all existing conditions in the initial site
selection for the project. When construction is tailored to the natural contours of the land, little
grading is necessary and erosion potential is consequently reduced.
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x Time grading  and  construction  to minimize  soil
exposure.  Scheduling  can  be  a  very  effective
means of reducing the hazards of erosion. Stage
construction activities  to minimize  the exposed
area and the duration of exposure. In scheduling,
take  into  account  the  season  and  the weather
forecast. Schedule grading to coincide with a dry
season.  Stabilize  disturbed  areas  as  quickly  as
possible and if possible suspend work during wet
season.  The 1200­CA Permit and Specifications
require that additional measures be employed to
during  the  wet  season  to  prevent  erosion  and
sedimentation. Figure 2-8 No erosion, stable channel & clear 

water 
x Retain existing vegetation whenever feasible.

Vegetative cover is an effective form of erosion control; very little erosion occurs on a soil covered
with  undisturbed  natural  vegetation.  If  possible,  clear  only  the  area where  construction will
actually occur, street and driveway lines, and cut
and fill  slopes. Try to  integrate existing trees
and  other  natural  vegetation  into  the  site
improvement plan.

x Vegetate and mulch denuded areas. Newly
planted  vegetation  begins  to  duplicate  the
functions of established vegetation. Seed  and
mulch denuded soils as soon as possible after
grading is completed. Mulch helps seedlings to
become  established  and  protects  the  soil
from  raindrop  splash  until  vegetation  takes
over. Soils may be  seeded with  temporary or
permanent  vegetation.  If  the  soil  will  be
exposed  during the winter months, protective
measures other than vegetation must be used.

x Divert runoff away from denuded areas.
Manage  and  control  runoff  in  areas  that  have
been  denuded.  Route  runoff  into  stabilized

Figure 2-9 Compost blankets provides 
erosion prevention 
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channels.  Divert  runoff  from  off­site 
around  the  work  areas  using  temporary 
piping,  diversion  dikes  or  swales.  For 
conveying  runoff  down  steep  slopes 
temporary  slope  drains  or  protected 
flumes  should  be  used  with  energy 
dissipaters at the bottom of the slope.  The 
runoff  containing  sediment  should  be 
directed  to  Baker  Tanks,  sediment 
traps  or  settling  basin  if  turbid  flows 
are anticipated. 

x Cover exposed soils. Matting in the form
of rolled erosion control products (RECPs),
mulch,  compost  blankets  or  hydraulically
applied  matting  will  protect  soils  and
provide  immediate  protection  that  does
not  rely  on  seed  germination  and  plant
establishment to provide cover.

x Minimize length and steepness of slopes.
Slope  length  and  steepness  are  among  the  most  critical  factors  in  determining  erosion  risk.
Increasing slope length  and  steepness increase  the  velocity  of  runoff, which  increases  erosive
energy.  If  slope steepness  is doubled while other  factors are held constant,  soil loss  potential
is  increased  2  ½  times.  If  both  slope  steepness  and  length  are  doubled, soil loss potential is
nearly  4  times  greater.  To  prevent  erosive  velocities  from  occurring  on  long,  steep  slopes,
interrupt the slopes at regular intervals using  sed iment  barriers, terracing or other means.

x Keep runoff velocities low. The  energy
of  flowing water  increases at the square
of  the  velocity.  For example, when  the
velocity  doubles;  the  erosive  force
quadruples  and  the  water  can
theoretically  move  particles  64  times
larger by volume.  Channel velocities  can
be kept low by lining drainage ways with
rough  surfaces  such  as  vegetation  and
riprap,  by  designing  broad,  shallow  flow
areas, and by constructing check dams at
frequent  intervals.  Concrete  channels,
although efficient  and  easy  to maintain,
convey  runoff  quickly,  often  resulting  in
downstream  channel  erosion  and
flooding.

x Prepare drainage ways and outlets to
handle concentrated or increased runoff. 
Construction  changes  the  characteristics  of  runoff.  The  creation  of  impervious  surfaces, 

Figure 2-10 Seeded perennial rye grass with 
wattles to shorten slope length 

Figure 2-11 Check Dams slow runoff velocity 
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removal of plant cover, and compaction 
of soil allows less water to infiltrate into 
the  soil  and  therefore  increases  the 
volume  of  runoff.  Drainage  channels 
should  be  designed  to  provide 
maintenance  access  for  the  removal  of 
accumulated  sediments.  Alternatively, 
if  a  project  can  be  designed  so that 
runoff  from  development  areas  is 
allowed to infiltrate into the soil on­site, 
no  off­site  channel  enlargement  or 
protection  should  be  necessary.  To 
prevent channel erosion from occurring, 
design  drainage  ways  to  withstand  the 
peak  flows  without  erosion,  select 
lining  materials  appropriate  for  peak 
flows,  and  de­energize  concentrated 
flows  at  outlets  using scour holes and 
energy  dissipaters.  If  development 
substantially  changes  the  natural 
drainage  conditions  in  a  watershed, 
merely  protecting  the  drainage 
channels  on  a  project  site  may  not  be 
sufficient to prevent erosion. 

x Trap sediment on site. Some  erosion  during  construction  is  unavoidable.  The  function of a
sediment  barrier  is  to  prevent
sediment  from  leaving  the  Project
site. Sediment  laden  runoff  should
be detained on­site so that the soil
particles  can  settle  out  before  the
runoff  enters  receiving  waters.
Locate sediment basins and traps at
low  points  below  disturbed  areas.
Use  earth  dikes  or  swales  to  route
drainage  from disturbed  areas  into
the  basins.  Sediment  barriers  and
sediment  fences  can  be  placed
below  small­disturbed  areas  on
gentle  to  moderate  slopes.  Storm
water temporarily ponds up  behind
these barriers, allowing sediment to 
settle out. 

x Inspect and maintain control measures. Inspection and maintenance of control measures  are
vital  to  the  effective  function of  an  erosion  and  sediment  control  facilities  and  they  are
required by both the specifications and the permit.  Most  control  measures  require  regular
maintenance.  Problems  often  occur  during the first storm of the season.  Some problems, like

Figure 2-12 Stabilized Channel 

Figure 2-13 Sediment Trap & Energy Dissipater W/ Level 
Spreader
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rills,  develop  slowly over  time and  can easily  be prevented with  inspection and maintenance. 
Effective functioning of each  BMP  is  required  by  the  permit  and  the  Specifications.  The 
permit requires the contractor inspect active sites weekly and within 24 hours of a storm event 
of  one  half  inch  or  more.  Correct  problems  as  soon  as  they  develop.  Specification  Section 
00280.30 requires the Contractor assign an individual, knowledgeable  in erosion and sediment 
control, to be responsible for routine inspections of operating erosion and sedimentation control 
practices.  As  project  permittee,  ODOT  is  ultimately  responsible  for  compliance  with  permit 
requirements, including the inspections and monitoring reports. 

x Take Erosion and Sediment Control work seriously. Erosion and Sediment Control is contracted
work for which the Contractor is being paid.  The Erosion and Sediment Control work is required
in the permit conditions which are enforceable by law and punishable by severe penalties.  This
work should be conducted and managed with the same level of professionalism and oversight as
is provided for other aspects of contracted work.

The principles of erosion and sediment control discussed above generally address issues that operates on 
the soil’s surface. There are engineering practices that work on a larger scale of slope protection.  The 
following practices are the domain of engineers and geotechnical engineers, but their use will improve 
erosion control results. 

x Slope Rounding and Contour Grading.

The standard practice 
of rectilinear grading 
creates unnatural flat 
slopes, sharp angles 
and rapid runoff flow 
that resists 
infiltration. 

Figure 2-14 Rectilinear Grading 
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Water quality protection note 52  
May 2010 

Stormwater management at industrial sites 

Background and purpose 
Industrial sites need effective management of stormwater run-off from roofs, pavements, 
exterior materials storage and process areas to avoid flooding or contamination of 
sensitive water resources (description in Appendix A). Contamination risks arise if stored 
or spilt process chemicals are flushed off-site or into the ground following rainfall. 
Substances of concern include acids, alkalis, degradable organic residues, detergents, 
disinfectants, dyes, engine coolants, fertilisers, fuel, lubricants, metal solutions, 
pharmaceuticals, salts, poisons and solvents. 

Risks can range from minor inconvenience to a major disaster involving harm to people, 
property and/or ecosystems. A small or repeated chemical discharge over an extended 
period may lead to contaminant accumulation in an aquifer, sediment or confined surface 
waters. Chemical spills (if poorly managed) can overwhelm the capacity of receiving water 
resources to assimilate or break down contaminants and result in degraded water values. 
Chronic problems also arise where small quantities of persistent contaminants are washed 
via drains into waterways or wetlands, causing sedimentation, algal blooms, aquatic fauna 
deaths and/or aesthetic damage. Pollution is an offence and severe penalties apply under 
the Environmental Protection Act 1986 (Appendix B). 

The Department of Water is responsible for managing and protecting Western Australian 
water resources. It is also a lead agency for water conservation and reuse. This note 
offers: 
• our current views on stormwater management at industrial sites 
• guidance on acceptable practices used to protect the quality of our water resources 

• a basis for the development of a multi-agency environmental code or guidelines that 
considers the views of industry, government and the community, while sustaining a 
healthy environment. 

This note provides a general guide on issues of environmental concern, and offers 
potential solutions based on professional judgement and precedent. Recommendations 
made in this note do not override any statutory obligation or government policy statement. 
Alternative practical environmental solutions suited to local conditions may be considered. 
This note shall not be used as this department’s policy position on a specific matter, unless 
confirmed in writing. The note may be amended at our discretion, as new data becomes 
available.
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Regulatory agencies should not use this note’s recommendations in place of site-specific 
conditions based on a project’s environmental risks. Any regulatory conditions should 
consider the values of the surrounding environment, the safeguards in place and take a 
precautionary approach.  

Where a conflict arises between our recommendations and any proposed activity that may 
affect a sensitive water resource, this note may be used to assist negotiations with 
stakeholders. The negotiated outcome should not result in a greater risk to water quality 
than if our recommended protection measures were used. 

Scope 
This note applies to light, general and heavy industrial sites throughout Western Australia 
that could harm sensitive water resources (Appendix A).  

It provides a list of recommendations related to stormwater management practices, 
including proposed environmental impact assessment, which should be addressed.  

The note is not intended to cover residential or rural settings.  

Advice and recommendations 
1 Stormwater in industrial estates should be managed in accordance with relevant 

guidelines published in the Stormwater management manual for Western Australia 
(reference 3d). 

Stormwater system design 

2 Stormwater volumes may be estimated using the procedures given in Australian rainfall 
and run-off (reference 4) published by Engineers Australia. Factors to be considered 
include: 

a Discharges off-site should be limited to pre-site development peak flows and 
volumes. If volume control is impractical during major rainfall events (exceeding a 
one-year average recurrence interval), system designers should assess the 
hydrological and ecological consequences to the downstream waterways and 
wetlands, and ensure protective measures are implemented. Appropriate statistical 
return periods for high intensity rainfall and the duration of storm events should be 
used when assessing the risk and potential impacts on receiving environments. 

b Where practical, retention or detention storage systems should be used to manage 
peak stormwater flows within the on-site stormwater management system. 

c Controlled release points should be built into any stormwater retention basin to 
avoid embankment failures or flooding under extreme rainfall conditions. 

Stormwater management 

3 Uncontaminated stormwater runoff from roofs, paths and the landscape should not be 
allowed to mix with process effluent, stored chemicals or stormwater runoff from areas 
susceptible to chemical spills. Where practical, processing areas involving the use of 
chemicals should be weatherproof or covered. 

4 Areas where stormwater may become contaminated should drain to treatment facilities 
for removal of solids and chemical residues and testing prior to disposal. Diversion 
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banks, kerbing, surface grade changes, containment bunds and contained drains 
should be used to control stormwater runoff from large sites.  

5 Chemical storage and handling areas should be located within sealed secondary 
containment areas that allow maximum recovery of any spilt chemicals. 

6 Paved areas exposed to rainfall where dust, litter or spilt substances accumulate 
should be regularly cleaned using methods that prevent drainage or leaching of fluid 
into the surrounding environment. Gross pollutant (litter), oil and sand traps 
(appropriate to the site) are recommended at drain entry points. These traps require 
regular inspection and residue removal. First-flush water diversion for dusty outdoor 
areas should be considered to capture initial stormwater runoff after any extended dry 
period. These may incorporate flow-diversion valves and stormwater storage for later 
treatment. 

7 Turbidity should be controlled by ensuring stormwater run-off is not directed towards or 
over areas cleared of vegetation, raw material stockpiles or earthworks vulnerable to 
erosion. Where practical, stormwater should be effectively treated then used 
preferentially as a process water source, irrigated onto well-vegetated areas or 
infiltrated to ground via soak pits. 

8 Chemical solvents and non-degradable detergents used to clean equipment or 
pavements should not be released into stormwater systems. These chemicals are likely 
to cause environmental harm if they enter groundwater, wetlands, waterways or marine 
environments. Where cleaning chemical residues could cause downstream harm, 
alternative methods such as vacuum cleaning, mechanical scrubbers, high-pressure 
jetting or steam cleaners may be used to remove soil from machinery and floors.  

9 Industry is encouraged to adopt the cleaner production program initiated by Curtin 
University in Perth, Western Australia. Additional information is given in Chapter 7 of 
our Stormwater management manual for Western Australia (reference 3d). Small to 
medium industries can obtain useful information from the Swan River Trust’s 
Environmental management and cleaner production directory for small to medium 
business (reference 9). 

10 Rainwater should not be released from chemical containment areas until tested and 
found to be uncontaminated. A notice warning of environmental contamination risks 
should be clearly visible at the compound. Clean rainwater should be released via a 
manually started pump, rather than via a valved (gravity) discharge. For additional 
information see our water quality protection note 61 (reference 3b). 

11 If stormwater is likely to be contaminated by stored materials or waste dumps, such as 
sulphide materials yielding corrosive or metal-rich leachate, facilities should be in place 
to contain or neutralise the contaminants. After adequate settling followed by testing, 
clean water may released into the environment. 

12 Floodways and near-surface groundwater are likely to affect the design and 
performance of stormwater management systems. Site owners/operators should 
contact this department for information on the location of flood-prone land.  

13 Where the groundwater table is within five metres of the surface or soil permeability is 
poor (less than one metre per day), alternatives to water infiltration may be needed to 
avoid harmful effects due to watertable mounding.  
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Stormwater treatment 

14 Treatment options to limit suspended soil particles and turbidity include:  
a sedimentation basins that provide retention periods of at least two hours  
b bio-retention systems and constructed wetlands 
c chemical coagulation, using metal salts or polymers, followed by settling  
d sand or membrane filters, with periodic backwash into holding basins. 

15 Fuel, oil and grease removal options include: 
a petrol and oil traps  
b inclined-plate separators  
c chemical coagulation and launder systems  
d dissolved air flotation units. 

16 Litter reduction options include:  
a employee waste awareness programs  
b clearly marked recycle bins 
c floor bucket traps (routinely maintained) 
d trash racks/bar screens on process water drains  
e centrifugal litter separators.  

17 The Stormwater management manual for Western Australia (reference 3d) provides 
detailed information on the design and operation of most options listed in this section. 

18 For low levels of non-toxic organic contaminants such as leaves and litter, consider the 
use of commercial gross pollutant traps or sediment trapping vessels in piped systems 
before releasing water into offsite drainage or infiltration. Any discharge to offsite 
waterways or wetlands should only occur during major rainfall events. 

19 Designated personnel should be assigned to regularly inspect and maintain on-site 
stormwater systems. Litter, silt and plant matter should be removed, especially prior to 
the start of the wet season. Nothing should be stored over drain access points. Where 
necessary, accumulated solids should be removed from treatment systems before a 
build-up affects system performance or a major storm event flushes the solids 
downstream. 

Stormwater disposal 
20 Stormwater should be considered as a potential resource. This may have particular 

appeal in areas where water sources are limited and storage reservoirs can be 
constructed economically. 

21 Options for stormwater use include: 
a capture for process use, flushing, cooling water or dust suppression 

b seasonal storage to supplement irrigation supplies.  

22 The following options for discharge of excess stormwater, after it has been effectively 
treated should be considered in preferential order: 

a on-site infiltration/soakage to recharge an underlying groundwater aquifer. The 
stormwater quality should be compatible with the water quality and environmental 
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values of the receiving environment. For further information, see our draft water 
quality protection note 3 Managed aquifer recharge (reference 3b). 

b discharge to a local government or Water Corporation main drainage system, where 
approved after consideration of flow capacity and water quality characteristics. 

c release to a local wetland or waterway. For discharge to surface water bodies, 
stormwater should be uncontaminated and compatible with the seasonal quality of 
the receiving water resources. 

23 Erosion controls are likely to be needed for surface drainage systems excavated in 
steep land (slope greater than one in 15) or through disturbed land. Engineered drop 
structures or energy dissipation devices should be used where necessary. Gabions, 
riffles, grouted mattresses, screened rock walls, perennial grasses, cereal crops or 
surface mats used for erosion control should be an integral component of stormwater 
management. Where practical, vegetated soakage swales or overland flow waterways 
are preferred to engineered drains for clean stormwater management in urban and 
industrial estates. 

24 Stormwater should not be discharged into sewer systems as it will overwhelm sewer 
design capacity and disrupt sewage treatment processes. 

25 Stormwater system entry points should have signs indicating where they discharge and 
advising that the environment may be harmed by the release of contaminants. This 
helps to minimise the illicit disposal of contaminating liquids such as parts cleansers 
and floor wash-down. 

Contingency plans  

26 Site staff and contractors should be made aware of practices designed to minimise 
contaminant loss to stormwater management systems.  

27 Site operators and designated staff should be trained to supervise the response to spill 
incidents and, if necessary, liaise with emergency response personnel such as the Fire 
and Emergency Services Authority (FESA).  

28 Equipment such as absorbent litter should be available to clean up minor chemical 
spills. Hose-down of floor residues into drains should be avoided.  

29 Drain systems should be designed so that they can be isolated in the event of large 
fluid spills, until the contaminant is removed. Drain plugs or sandbags should be 
labelled and located where they can be deployed quickly in an emergency. 

30 If a chemical spill does escape into the off-site drainage system, the drainage service 
provider and the Department of Environment and Conservation’s pollution response 
section should be informed immediately. Effective remedial action should be taken to 
limit any harmful effects downstream. A responsible approach to spills can lessen the 
risk of adverse publicity, legal action for damages or environmental contamination. 

31 When chemicals have escaped into drains, water sampling should be arranged using 
the services of an analytical laboratory accredited by the National Association of 
Testing Authorities. Results should be compared against guideline criteria for local 
water values (reference 1c or 1d) and necessary recovery and remedial action taken 
without delay. 
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Appendix A - Key supporting information 

Sensitive water resources 

Water resources are used for drinking and sustaining ecological systems, industry and 
aesthetic values. Along with breathable air, uncontaminated water ranks as a most 
important need for viable communities. Natural water resources must remain within 
specific quality limits to retain their ecological, social and economic values. They therefore 
require stringent and conservative protection measures to minimise contamination.  

Information on water quality parameters and processes to maintain water values are 
published in the Australian government’s National water quality management strategy 
papers. These papers are available online at <www.environment.gov.au> select water > 
water policy and programs > water quality. 

The Department of Water strives to improve community awareness of catchment 
protection measures (for both surface water and groundwater), as part of a multi-barrier 
protection approach to sustain acceptable water resource quality. Human activity and 
many land uses pose a risk to water quality if contaminants are washed or leached into 
sensitive water resources in significant quantities. Sensitive waters include estuaries, 
natural waterways, wetlands and unconfined groundwater.  

Sensitive waters support one or more of the environmental values described below: 

1 Public drinking water sources 

Public drinking water source area (PDWSA) is the collective name given to any area 
proclaimed to manage and protect a source used for community drinking water supplies. 
PDWSA include underground water pollution control areas, water reserves and catchment 
areas administered under the provisions of the Metropolitan Water Supply, Sewerage and 
Drainage Act (WA) 1909 or the Country Areas Water Supply Act (WA) 1947. 
For online information on the location of PDWSA, see <www.water.wa.gov.au> select tools 
and data > maps and atlases > geographic data atlas, then open interactive layers 
environment > public drinking water source areas. 

For land planning and development purposes, three priority areas (P1, P2 and P3 areas) 
have been defined for use within PDWSA. They are assigned based on present land use, 
tenure and the vulnerability of the water body to harm. These areas are each managed 
with a different strategy to provide for effective water resource protection.  

P1, P2 and P3 areas are assigned in drinking water source protection plans or land use 
and water management strategies. These documents are prepared by this department in 
consultation with other government agencies, landowners, industry and the community.  

P1 areas are defined to ensure that there is no degradation of the water source. These 
areas are declared over land where the provision of the high quality drinking water for 
public use is the prime beneficial land value. P1 areas typically cover land under state 
agency control. P1 areas are managed in accordance with the principle of risk avoidance 
and so most land development and activity is normally opposed. 

P2 areas are defined to ensure that there is no increased risk of pollution to the water 
source once a source protection plan has been published. These areas are declared over 
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land where low intensity development (such as rural use) already exists. Protection of 
public water supply sources is a high priority in these areas. P2 areas are managed in 
accordance with the principle of risk minimisation, and so restricted intensity development 
(with management conditions) and activities with a low contamination risk are accepted. 

P3 areas are defined to manage the risk of pollution to the water source. These areas are 
declared over land where public water supply sources must coexist with other land uses 
such as residential, commercial and light industrial development. Protection of P3 areas is 
achieved through management measures defined via environmental guidelines (such as 
these notes) or via site-specific conditions that limit the contamination risk to water 
resources from the land use or activity. If, however, the water source becomes significantly 
contaminated, then water supplied from P3 sources may need to be treated or an 
alternative water source found. 

Protection zones are also defined close to the point where drinking water is harvested or 
stored. These zones are known as wellhead protection zones (WHPZ) and reservoir 
protection zones (RPZ). Additional constraints apply to activities in these zones to 
safeguard the area immediately surrounding these vulnerable water sources.  

WHPZ are assigned within the immediate surrounds of water production wells and special 
land use restrictions apply. In these zones, groundwater moves rapidly towards wells due 
to aquifer depressurisation from pumping. Any contamination leaching from the ground 
surface could rapidly migrate into scheme water supplies (before effective remedial action 
can occur). In sedimentary basins, WHPZ are usually circular, with a radius of 500 metres 
in P1 areas and 300 metres in P2 and P3 areas. These zones do not extend outside 
PDWSA boundaries. 

 

RPZ are defined over and around public water supply reservoirs or pipe-heads. Special 
access and land use restrictions apply. The aim is to restrict the likelihood of contaminants 
being deposited or washing into water sources following rainfall. RPZ within state 
controlled land cover an area of up to two kilometres from the reservoir top water level. 

For additional explanatory information on PDWSA, see this department’s water quality 
protection note 25 Land use compatibility in public drinking water source areas and note 
36 Protecting of public drinking water source areas. 

Buffers to water supply sources 

Vegetation buffers should separate compatible land use operation areas from the full 
supply level of reservoirs, their primary feeder streams and production bores used as a 
source of drinking water. Advice is provided on buffer form and dimensions in our water 
quality protection note 6 Vegetated buffers to sensitive water resources. 

Clearing control catchments 

Special controls on vegetation clearing for salinity management purposes are provided 
under part IIA of the Country Areas Water Supply Act (WA) 1947. These controls apply in 
the Wellington Dam, Harris River Dam, Mundaring Weir and Denmark River catchment 
areas and the Kent River and Warren River water reserves.  
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Details on clearing controls may be obtained from our regional offices, see 
<www.water.wa.gov.au>, select Contact us. 

Established activities in PDWSA 

Many land use activities were approved and established before publication of a source 
protection plan or strategy. We encourage the operators of all land use activities to 
progressively improve their environmental management facilities and practices so the risk 
to water resources is minimised (factoring in practical and economic constraints). 

New or expanded activities in PDWSA 

Any proposed new or expanded activities that could affect drinking water sources should 
be referred to this department’s regional office for assessment and written response. The 
development proposal may be approved (with or without conditions); additional relevant 
information sought prior to making a decision; or rejected due to a policy conflict or 
inadequate protective measures to safeguard the water source. To facilitate environmental 
approval, operators should demonstrate that under all operating conditions the materials 
and processes used on site do not pose a significant contamination risk to the local 
waters. 

2 Private water supply sources 

These water sources include:  
a human or stock (animal) drinking water sources 
b commercial or industrial water sources (requiring specific qualities that support 

activities such as aquaculture, cooling, food or mineral processing or crop irrigation) 
c urban or municipal irrigation sources (where water quality may affect vegetation 

performance or people’s health or wellbeing). 

3 Underground ecological functions  

Important underground ecological functions that may be at risk include fauna and 
microorganisms in aquifers, sand, gravel and karst soils (such as cave fauna).  

4 Waterway ecological and social values 

a Maintenance of waterways of high conservation significance described in the WA 
Environmental Protection Authority’s guidance statement 33 Environmental 
guidance for planning and development (section B5.2.2). This statement is available 
online at <www.epa.wa.gov.au> select EIA > guidance statements.  

b Waterways managed by the Department of Water under the Waterways 
Conservation Act (WA)1976 (including the Avon River, Peel-Harvey Inlet, 
Leschenault Inlet, Wilson Inlet and Albany waterways), or Section 9 of the Water 
Agencies (Powers) Act (WA) 1984. For online advice, see <www.water.wa.gov.au> 
select waterways health > looking after our waterways. 

c Waterways managed by the Swan River Trust under the Swan and Canning Rivers 
Management Act (WA) 2006. For online advice, refer to < 
www.swanrivertrust.wa.gov.au >. 

d Social values in natural waterways include their aesthetic appeal, use of watercraft, 
fishing, tourism, swimming and other aquatic activities. 
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Engineered drains and constructed water features are normally not assigned ecological 
values because their function and operational factors override these water values. 

5 Wetland ecology  

a Ramsar wetlands are described online at <www.ramsar.org>. 

b Wetlands defined by the Australian government in the Directory of important 
wetlands in Australia, available online at <www.environment.gov.au> select water > 
water topics > wetlands. 

c Wetlands of high conservation significance described in the Environmental 
Protection Authority (WA) guidance statement 33 Environmental guidance for 
planning and development (B4.2.2). This is available online at 
<www.epa.wa.gov.au> select Environmental impact assessment > guidance 
statements. 

d Wetlands identified for conservation value or for resource enhancement via: 

- Geomorphic wetlands of the Swan coastal plain dataset  

- South coast significant wetlands dataset  

- Geomorphic wetlands Augusta to Walpole dataset.  

The Geomorphic wetlands Augusta to Walpole dataset awaits detailed evaluation.  

The Department of Environment and Conservation (DEC) is the custodian of state wetland 
datasets, and is responsible for maintaining and updating the information. These datasets 
can be viewed online at <www.dec.wa.gov.au> search maps wetlands, or select 
management and protection > wetlands > wetlands data. 

 Guidance on viewing the wetlands is provided on the DEC website at 
<www.dec.wa.gov.au> select water > wetlands > data or by phoning their nature 
conservation division on 08 9334 0333.  

Wetlands that are highly disturbed by rural land use, or have been landscaped to provide a 
social amenity or drainage control function in urban settings, may not have ecological 
conservation values unless they are being actively managed to restore these values. 

Many aquifers, waterways and wetlands in Western Australia require detailed scientific 
evaluation and their values remain unclassified. Unless proven otherwise, any natural 
waters that are slightly disturbed by human activity are considered to have sensitive 
values. 

Community support for water values, the setting of practical management objectives, 
providing sustainable protection strategies and effective implementation are vital to 
protecting or restoring our water resources for current needs and those of future 
generations. 

Note interpretation 

This note provides a general guide on issues of environmental concern, and offers 
solutions based on professional judgement and precedent. Recommendations made in 
this note do not override any statutory obligation or government policy statement. 
Alternative practical environmental solutions suited to local conditions may be considered.  

309 



Stormwater management at industrial sites  Page 10 of 14  

This note shall not be used as this department’s policy position on a specific matter, unless 
confirmed in writing. The note may be amended as needed, when new data is available. 

Regulatory agencies should not use recommendations made in this note in place of site-
specific conditions based on a project’s environmental risks. Any regulatory conditions 
should consider the values of the surrounding environment, the safeguards in place and 
take a precautionary approach.  

Where a conflict arises between recommendations made in this note and any proposed 
activity that may affect a sensitive water resource, this note may be used to assist 
negotiations with stakeholders. The negotiated outcome should not result in a greater risk 
to water quality than would apply if our recommended protection measures were used. 

This note will be updated as new information is received or industry/activity standards 
change. The currently approved version is available online at <www.water.wa.gov.au> 
select publications > find a publication > series browse > water quality protection notes. 
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Appendix B - Statutory approvals relevant to this note include: 
What is regulated? Statute Regulatory agency(s) 

Development approval Planning and Development Act 
2005 

WA Planning Commission 
www.planning.wa.gov.au  
Local government (council) 

Impact on the values and ecology 
of the environment  

Environmental Protection Act 
1986 - Part III Environmental 
Protection Policy  
- Part IV Environmental Impact 
Assessment 

Minister for the Environment 
advised by the Environmental 
Protection Authority;  
www.epa.wa.gov.au  Environmental protection policies 

Materials than must not be 
discharged into the environment 

Environmental Protection 
(Unauthorised Discharges) 
Regulations 2004 

Department of Environment 
and Conservation  
www.dec.wa.gov.au  

Soil sediment and water 
contamination 

Contaminated Sites Act 2006  

Licence to use surface water and 
groundwater 

Rights in Water and Irrigation Act 
1914 

Department of Water- 
regional office 
www.water.wa.gov.au  Development in declared 

Waterways Management Areas 
Waterways Conservation Act 
1976 

Development and operations in 
Public Drinking Water Source 
Areas 

Metropolitan Water Supply, 
Sewerage and Drainage Act 
1909  
Country Areas Water Supply Act 
1947 

Drainage into the Swan or 
Canning River Estuary 

Swan and Canning Rivers 
Management Act 2006 

Swan River Trust 
www.swanrivertrust.wa.gov.a
u  

Management of human wastes 
Community health issues 

Health Act 1911 Local government; 
Department of Health   
www.health.wa.gov.au  

Connection to main drains in a 
declared drainage district 

Metropolitan Water Authority Act 
1982; 
Land Drainage Act 1925 

Water Corporation of WA 
www.watercorporation.com.a
u  

Connection to sewer Metropolitan Water Supply, 
Sewerage and Drainage Act 
1909  
Country Towns Sewerage Act 
1948 

Dangerous goods storage, 
transport and handling 

Dangerous Goods Safety Act 
2004 

Department of Mines and 
Petroleum 
www.dmp.wa.gov.au  

Emergency response planning  Fire and Emergency Services 
Authority of WA Act 1998 

Fire and Emergency Services 
Authority of WA 
www.fesa.wa.gov.au  

Relevant statutes are available from the state law publisher at <www.slp.wa.gov.au>. 
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References and further reading 
1 Australian Government Department of Environment, Water, Heritage and the Arts, 

National water quality management strategy papers available online at 
<www.environment.gov.au> select water > water policy and programs > water quality > 
national water quality management strategy  
a Paper 2 Policies and principles, 1994 
b Paper 3 Implementation guidelines, 1998 
c Paper 4 Australian and New Zealand guidelines for fresh and marine water quality, 

2000 
d Paper 6 Australian drinking water guidelines, 2004 
e Paper 7 Australian guidelines for water quality monitoring and reporting, 2000 

Paper 8 Guidelines for groundwater protection in Australia, 1995 

2 Department of Environment and Conservation (WA) 

a Wetlands policy and guidelines available online at <www.dec.wa.gov.au> select 
management and protection > wetlands > publications 
Position statement: wetlands, 2001 

b Contaminated sites guidelines available online at <www.dec.wa.gov.au> select 
pollution prevention > contaminated sites > guidelines 
Assessment levels for soil, sediment and water November 2003. 

3 Department of Water (WA) 

a Policy available online at <www.water.wa.gov.au> search policies 
- Foreshore policy 1 Identifying the foreshore area 2002 
- State-wide policy 2 Pesticide use in public drinking water source areas 2000. 

b Water quality protection notes available online at <www.water.wa.gov.au> select 
publications > find a publication > series browse > water quality protection notes 
- WQPN 03 Managed aquifer recharge 
- WQPN 06 Vegetated buffers to sensitive waters 
- WQPN 07 Chemical blending 
- WQPN 10 Contaminant spills - emergency response 
- WQPN 13 Dewatering of soils at construction sites 
- WQPN 20 Industry – general and heavy  
- WQPN 22 Irrigation with nutrient-rich wastewater 
- WQPN 25 Land use compatibility in public drinking water source areas 
- WQPN 27 Liners for containing pollutants, using engineered soils 
- WQPN 28 Mechanical servicing and workshops 
- WQPN 33 Nutrient and irrigation management plans 
- WQPN 39 Ponds for stabilising organic matter 
- WQPN 61 Tanks for ground-level chemical storage 
- WQPN 65 Toxic and hazardous substances - storage and use 
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- WQPN 83 Infrastructure corridors near sensitive water resources 
- WQPN 93 Light industry near sensitive waters 

c Environmental guidelines available online at <www.water.wa.gov.au> select water 
publications > find a publication > series browse > water quality protection 
guidelines  
Environmental guidelines for mining and mineral processing, 2000. 

d Stormwater management publication available online at <www.water.wa.gov.au> 
select waterways health > stormwater and drainage > management manual 
Stormwater management manual for Western Australia, (current edition). 

e Waterways guidelines available online at <www.water.wa.gov.au> select 
publications > find a publication > series browse > water notes 
- WN 11 Identifying the riparian zone  
- WN 23 Determining foreshore reserves. 

4 Engineers Australia publication available for purchase at                                                        
<www.engineersmedia.com.au> search EA books 
Australian rainfall and runoff (current edition). 

5 Department of Environment and Climate change (New South Wales) online 
publications available at <www.environment.nsw.gov.au> select environmental issues 
> water > stormwater > publications.  

6 Environmental Protection Authority (South Australia) online publications at                                       
<www.epa.sa.gov.au> select publications > guidelines > stormwater management 
series. 

7 Environmental Protection Authority (WA) 

a Guidance statements available online at <www.epa.wa.gov.au> select 
environmental impact assessment > guidance statements  
Guidance statement 33 - Environmental guidance for planning and development, 
May 2008.  

b Environmental protection policies available online at <www.epa.wa.gov.au>  
- Revised draft Environmental protection (Swan Coastal Plain wetlands) policy 

and regulations 2004  
- Environmental protection (Gnangara mound crown land) policy 1992  
- Environmental protection (Swan coastal plain lakes) policy 1992  
- Environmental protection (South west agriculture zone wetlands) policy 1998 
- Environmental protection (Swan and Canning Rivers) policy 1998  
- Environmental protection (Western swamp tortoise habitat) policy 2002. 

c State environmental policies, available online at <www.epa.wa.gov.au> select State 
environmental policies 
- An explanatory document 2004  
- State environmental (Cockburn Sound) policy 2005. 
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d Position statements available online at <www.epa.wa.gov.au> select position 
statements 
- PS 4 Environmental protection of wetlands, November 2004  
- PS 7 Principles of environmental protection, August 2004 
- PS 8 Environmental protection in natural resource management, 2005 

- PS 9 Environmental offsets, January 2006. 

Standards Australia publication available for purchase at <www.saiglobal.com> select 
publications > Australian standards 

AS 5667 Water quality – sampling 

8 Swan River Trust publications see <www.swanrivertrust.wa.gov.au> select resources 
and publications> Swan- Canning cleanup program. 
Environmental management and cleaner production directory for small and medium 
business 2005. 

More information 
We welcome your views on this note. All feedback is retained on our file number 15656.  

To comment on this note or for more information, please contact our water source 
protection branch as shown below, citing the note topic and version. 
Manager, Water source Protection 
Department of Water 
168 St Georges Terrace 
Perth, Western Australia 6000 
PO Box K822  
Perth Western Australia 6842 

Telephone +61 8 6364 7600 
Facsimile +61 8 6364 7601 
Email  waterquality@water.wa.gov.au 
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