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INTRODUCTION 

Rural Drainage Rehabilitation Scheme 
Final Environmental Impact Assessment 

- Executive Summary -

This Executive Summary presents the main findings and recommendations of the Environmental 
Impact Assessment. for the proposed Rural Drainage Rehabilitation Scheme (RDRS). 

BACKGROUND 

The need for the RDRS and other drainage improvement schemes was identified in the 
Territorial Land Drainage and Flood Control Strategy Study - Phase II (TELADFLOCOSS II). 
This study proposed improvements to the existing natural stream-courses in the northern New 
Territories, to minimize flooding, restore flow capacities and facilitate maintenance. 

The objective of the EIA was to provide information on the nature and extent of environmental 
impacts arising from the construction and operation of the proposed RDRS. This information 
contributed to decisions on: 

• the overall acceptability of any adverse environmental impacts that are likely to arise from 
the RD,RS; 

• the conditions and requirements for the detailed design stage, construction and operation of 
the project; and 

• the acceptability of any residual impacts after the proposed mitigation measures are 
implemented. 

THE PROPOSED PROJECT 

The RDRS comprises nine streams in the North West and North East New Territories (NWNT 
and NENT, respectively). The location ofthe streams is shown on Figures 1 and 2. 

The RDRS streams lie in a landscape comprising primarily flat agricultural land interspersed 
with small towns and rural villages, the largest of which is Yuen Long. Drainage improvement 
will be achieved by engineering works to widen, straighten and/or deepen natural river beds, 
constructing structures such as silt traps and weirs within t(le new channels, then lining the 
channels (with materials including concrete and natural linings). 

As much of the land in the NWNT catchment is subjected to flooding during periods of peak 
flow, the RDRS in the NWNT comprises six streams, as indicated in Figure 1: Mo Fan Heung 
Stream, Wing Kei Tsuen Stream, Sha Po Tsuen Stream, Nam Hang Drainage Channel:Small 
Traders New Village Stream, and Wai Tsai and Mai Po Channel. 

The RDRS in the NENT comprises three rivers and their tributaries; the Rivers Indus (with 
tributaries the Rivers Jhelum and Chenab), Beas (with tributaries the Kwu Tung streams and 
Ngau Tei channel) and Ganges .. These drain into the Inner Deep Bay via the Shenzhen River. 
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STUDY FINDINGS AND RECOMMENDATIONS 

The EIA conducted assessments of impacts from the RDRS upon water quality, ecology, 
landscape, waste management, noise and air quality. The findings of the assessments are 
summarized below. 

Construction Impacts 

Water Quality 

Baseline conditions in the Rivers Beas, Indus and Ganges, as indicated by EPD's water quality 
data, indicate poor water quality in all reaches except the upper reaches of the River Ganges. 
Organic and nutrient loads and Biological Oxygen Demand (BODs) values are high, Dissolved 
Oxygen (DO) values are low and faecal bacteria counts are high as a result of livestock and 
domestic sewage inputs. Baseline water quality data is not available for the NWNT owing to 
their small size and ephemeral nature. EPD data on organic loads, and observations made 
during this study, suggest that many of the streams are subject to organic loads. 

Impacts during the construction phase works upon water quality and downstream sensitive 
receivers were predicted to arise from disturbances to natural stream processes, resuspension 
of contaminated sediments and associated nutrient and pollutant release, construction runoff 
and drainage, construction debris and rubbish, liquid spillage and sewage effluents. All streams 
in the RDRS ultimately discharge into Deep Bay, which is an area of ecological importance and 
is considered to be sensitive to changes in water quality. Although current baseline water 
quality conditions are poor, the study pointed out that further deterioration in water quality 
should not be permitted to occur as a result of the construction or operation of the RDRS, so 
as to avoid impacts to Deep Bay. 

Mitigation measures have been proposed which will control impacts to water quality. Land
based grab dredgers and excavators are currently envisaged for RDRS works and tightly sealed 
closed grabs are recommended when handling seriously contaminated (Class C) material. 
During construction, means of sediment containment including specific structures, diversion 
channels and silt curtains are recommended and whenever possible, works should be undertaken 
during periods oflow flow (dry season) to minimise downstream impacts. 

Ecology 

The EIA assessed potential impacts to ecological resources arising from the RDRS works using 
the River Corridor Survey technique, which provided extensive baseline data and identified 18 
sites (Figure 4.4e to 4.41 of the Final EIA Report) which merited further study, including 
specialist surveys for plants, birds, aquatic invertebrates, bats and dragonflies. 

For Mo Fan Heung, Wing Kei Tsuen and Nam Hang, in the NWNT and the Beas tributaries 
in the NENT, the existing habitats along the project sections have been assessed as'being oflow 
ecological interest and impacts are predicted to be minimal. The proposed works on the Sha 
Po Tsuen stream and the Small Traders New Village stream in the NWNT and on the Indus, 
Chenab and Beas rivers in the NENT will impact areas of moderate ecological interest. 
Mitigation measures including the following were proposed: 

• impact avoidance, such as incorporating changes in the design such that identified areas of 
ecological value are avoided, or consideration of alternative means of flood control; 
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• compensation measures for habitat loss; 

• enhancement features, such as provision of aquatic planting bays, replanting areas and 
retention of isolated meanders; and 

• general site practises, such as provision of fencing around works areas, dust control and 
timing of works to avoid the bird breeding season. 

Providing these mitigation measures are adopted, the RDRS is not predicted to cause 
unacceptable residual impacts to ecological resources. 

Three oHhe schemes impact areas of high ecological interest, ie the Wai Tsai / Mai Po Channel, 
the River Ganges, and the River Jhelum. 

Works on the Wai TsailMaiPo Channel involve six Grade A fish ponds, however as these are 
expected to be reinstated, no long term residual impacts are anticipated. opportunities to 
maintain the ecological value of this stream are encouraged, wherever possible. 

The River Ganges has been identified as being important to wildlife, particularly birds and bats. 
The river is an integral part of the ecosystem and despite the mitigation measures proposed, 
residual impacts have been predicted, including a loss of aquatic and riparian habitats and 
subsequent loss of species from the area. 

Works on the River Jhe1um involve widening and realignment of the lower reaches to form a 
trapezoidal channel. The River and its catchment have been assessed as being of local and 
regional importance for wildlife. As with the River Ganges, the Jhelum is also an integral part 
of the ecosystem and despite the mitigation measures proposed, residual impacts have been 
predicted, including the loss of aquatic and riparian habitats which support an increasingly rare, 
diverse, assemblage of species. Alternative measures of flood control (to the proposed design) 
are recommended for consideration, however should unacceptable residual impacts arise, 
withdrawal of the River from the Scheme is recommended. It is anticipated that residual 
impacts following design updates will be assessed during later design phases of the project. 

Visual and Landscape Issues 

The EIA noted that although there are no areas that have been officially designated as being of 
high landscape quality in close proximity to the RDRS works, the existing landscape character 
of areas in which the RDRS lies is high. Such areas include the Ganges River, the upper 
reaches of the Beas River, the upper reaches of the Sha Po Tsuen Stream, and the lower 
reaches of the Indus .. The landscapes ofthe Indus, parts of the Rivers Jhelum and Chenab, and 
northern reaches of the River Beas are to some extent already degraded by urban development 
and its related infrastructure, and the process of urbanisation is likely to continue in the future. 

Impacts upon existing vegetation adjacent to the channels in the NWNT would be low due to 
the scarcity of vegetation along the existing channels. Landscape impacts on the Rivers imd its 
tributaries in the NENT would be high, as the existing riverside vegetation often represents the 
only notable vegetation in the surrounding landscape. 

Other landscape impacts are the loss of existing fish ponds in the NWNT and the removal of 
local shrines, graves and village wells in the NENT and NWNT. 
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Visual impacts will arise from the construction of the RDRS, as works associated with the 
excavation, dredging and lining of the channel, building of bridges, access roads and other 
related structures, willbe highly visually intrusive. However many residences and workplaces 
with possible views to the works are low-rise buildings on flat, low lying land and there is little 
development on the rising land surrounding the river floodplains. The visual impacts 
consequently will be less notable from many properties which are not directly adjacent to the 
construction works and haulage roads. In addition, the opening up of visually intrusive views 
previously screened during the construction of the works due to the removal of vegetation 
(especially river-side vegetation) and buildings, will be a source of negative visual impact on 
a number of visual receivers in theNENT. 

Once built, the channel, bridges and related structures will generate high visual impacts on 
residents of recognised villages, unrecognised properties as well as other users in close 
proximity to the river and access roads in the NENT. Where the river channel flows through 
areas with few or no roads, the presence of new access roads would have a notably negative 
impact on a potentially large number of receivers. 

In the NWNT, there are few visual sensitive receivers with views of the channels, except at the 
Small Traders Stream and Sha Po Tsuen. Moreover, the small-scale nature of the RDRS 
proposals would result in a considerably lower level of visual impact compared to the proposals 
in theNENT. 

There is little space available for extensive landscape and visual mitigation in the NENT. Visual 
impacts could be reduced by screen planting where viewers are in close proximity to the 
channels but landscape character impacts would remain high due to the large scale nature of 
the proposals. Screen planting and minor channel re-alignments together with a sensitive 
approach to the channel design would reduce the majority of the landscape and visual impacts 
in theNWNT. 

Waste Management 

An assessment of the potential environmental impacts and the disposal options for dredged or 
excavated. waste materials, construction waste, chemical wastes, and solid refuse generated by 
the RDRS works was conducted. 

The Study indicated that the only disposal method for dredged I excavated materials for which 
there are established criteria is marine disposal, and these criteria are based on the concentrations· 
of seven trace metals in the material, for which there are three classes of contamination. For 
other dredged lexcavatedmaterial disposal methods, criteria do not exist, or are not clearly 
defined in guidance documents, whilst the criteria available for marine disposal of waste are not 
necessarily applicable to other disposal options. 

As the most appropriate disposal method for waste material depends upon the physical, chemical, 
and production characteristics of the waste itself, the results of a preliminary sediment survey in 
the NENT, which outlined baseline material quality, were reviewed. Sediment of all classes is 
present in the River Indus, while the Ganges has predominantly contaminated sediment and the 
Beas sediments are relatively uncontaminated. Organic compounds (pCB and PAH) were 
measured but levels recorded were too low for detection in all samples. 
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Relevant previous studies of the Main Drainage Channels (MDC) project were reviewed, and 
show that waste materials to be generated by dredging and excavation are generally expected to 
be of small particle size, and have relatively low water content. Of the volume to be produced 
over the construction imd operational maintenance phases of the RDRS, a proportion is expected 
to be either moderately or seriously contaminated (Class B and C) with metals. It was noted that 
other potentially harmful contaminants ( eg organics) were not examined in these sediment tests, 
and thus not used as a determining factor in the storage, transportation, and disposal scenarios. 

Based on the single set of contamination criteria available (ie for seven metals), an evaluation of 
the impacts during the construction phase, and the resulting storage, transportation, and disposal 
options was carried out. While the final storage, transportation and disposal options for dredged 
and excavated materials will be determined based on a number off actors, including input from 
the regulatory agencies, it was recommended that, of the dredged and excavated material: 

• Class A material be reused onsite as far as possible, or transferred to landfills for use as cover 
(with less than 70% water by weight), subject to control ofEPD. 

• Class A material comprising inert material (rock, rubble, concrete, etc) be disposed in public 
dumps, subject to control by the Port Works Division, Civil Engineering Department. 

• The fate of Class Band C material be decided following the results of the Territory Land 
Drainage and Flood Control Strategy Study - Phase III Sedimentation Study (TEL3) due to 
be completed in 1997. According to existing information, the recommendation of marine 
disposal in the East Sha Chau Contaminated Mud Pits is made until such a time as 
recommendations from TEL3 are available, when this decision should be reviewed. 

Construction wastes will be reused or recycled to the extent feasible, and then disposed at an 
appropriate landfill or dump, depending on the nature of the material. Chemical wastes will be 
disposed at the CWTC at Tsing Vi. Solid refuse will be landfilled. 

Noise 

As the RDRS lies in a predominantly rural area, Noise Sensitive Receivers (NSRs) in the Study 
area are mostly small villages. Castle Peak Road is the major source of noise at present, however 
in the future there will be an influence from the development of the Western Corridor Railway 
and Route 3 Highway. Where villages are at a distance of greater than 1 km from Castle Peak 
Road the noise environment is dominated by noise associated with village and agricultural 
settlements. 

Construction noise is expected from construction of access roads and embankments, pond 
draining operations, river bed excavation and dredging, construction of the concrete drainage 
channels and ·piling operations associated with bridge construction. Three levels of mitigation 
were suggested to minimise the construction impacts to NSRs. The first level is the use of quiet 
machinery and the second level is the use of permanent or movable noise barriers. The 
combination of these is expected to provide as much as 20 dB (A) reduction in noise at the 
affected NSR. If further noise reduction is required, the third level, that of on-site mitigation 
measures should be considered. These include the use of noise enclosures, reduction in 
simultaneous operation of noisy plant, siting of mobile plant as far away from NSRs as possible 
and switching off noisy equipment when not in use .. These are expeCted to provide further 
noise reduction in construction phases. .. 
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As the plant to be employed during construction of the RDRS are unknown at the current project 
stage, a noise specification to be met for each stream in the RDRS was provided in the form of 
allowable site sound power levels for construction activities. These specify the sound power 
which will maintain an acceptable construction noise level during the non-restricted hours. 

For any piling activities associated with bridge construction, non-percussive piling methods are 
strongly recommended. Concurrent construction activities should be avoided if possible. 

Air Quality 

The study indicated that there should be no insurmountable air quality issues as a result ofRDRS 
works. Three potential situations which would require mitigation were identified, namely 
construction dust from haul roads within 80 ,metres of nearby Air Sensitive Receivers (ASRs), 
construction plant emissions from numerous pieces of heavy diesel construction plant at distances 
within 10 metres of nearby ASRs, and odour emissions from decomposing organic materials in 
excavated sediments. 

Potentially unacceptable impacts associated with these situations can be overcome by employing 
appropriate mitigation measures. For construction dust, this includes the following: 

• paving haul roads within 20 m of ASRs; 

• handling dusty materials properly and securing dredged material in trucks (such as through the 
use of dust covers, sideboards and tailguards); 

• defining a speed limit of 10 kph; 

• mandatory wheel-washing for access trucks and other vehicles before using public roads, 
watering access roads and dusty sections of construction sites frequently; and 

• transporting excavated material off-site promptly. 

For construction plant emissions, suggested mitigation measures include the following: 

• use only well-maintained equipment; 

• reducing the numbers of heavy diesel construction plant within 10 metres of ASRs; and 

• ensuring that vehicles are turned off, rather than left idling, when not in use. 

For odour emissions, it was recommended that odorous stockpiled material be removed 
immediately. 

Operation Impacts 

Water Quality 

Operation phase works comprise maintenance dredging, which uses similar methods as the 
construction phase, and thus results in similar impacts. Mitigation measures have been suggested 
to control these impacts, including the use of sediment traps in the new channels, dry weather 
flow channels, step weirs to enhance aeration, and regular maintenance dredging. 
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It is expected that improved flushing, reduced natural erosion and the removal of accumulated 
sediments will result in water quality improvements in the RDRS rivers and streams. 
Implementation of practical, cost effective mitigation measures for construction and operation 
phase impacts are expected to reduce adverse effects to acceptable levels and therefore no 
unacceptable residual impacts to water quality or water sensitive receivers are anticipated. 

Ecology 

Operation phase works will involve maintenance dredging of the new channels and silt traps. 
Recommendations for mitigation of the construction phase of the RDRS will therefore be 
incorporated into the detailed design, as far as is possible within the constraints of the project. 
Since, at this stage, future baseline ecological conditions are not known, operation phase impacts 
to ecological resources may not yet be predicted. It is anticipated that these will be assessed in 
later design stages of the project. 

Visual and Landscape 

Maintenance operations would affect sensitive receivers with views adjacent to the dredging 
equipment, access roads and any proposed spoil disposal areas. Due to the periodic and localised 
nature of these operations they would generally have a relatively low visual impact. However, 
sensitive receivers with views to any spoil disposal sites may experience potentially more 
significant, and long-term, negative impacts. 

Waste Management 

Operation phase works will comprise maintenance dredging to remove accumulated silt from silt 
traps and the new river channels. Impacts associated with these works will arise from the 
removal of these sediments and from any accumulated solid waste and refuse within the river 
channels, and are thus similar to those associated with construction works. 

Dredging methods for the removal of sediment during the operational phase were reviewed from 
the Territory Land Drainage and Flood Control Strategy Studies Phase I (TEL 1) and Phase II 
(TEL 2), although, it should be noted that the appropriateness of the recommended methods are 
being reviewed in the ongoing TEL 3 study. Suggested mitigation measures for wastes arising 
during the construction phase also apply to the operation phase, and providing they are 
employed, impacts arising from the operation phase are not expected to occur. It was noted that 
recommendations from the TEL3 study, when available, should be taken into account during the 
operation phase. 

Noise 

Operation of the project is likely to involve regular maintenance dredging every four or five 
years. Operation works are not anticipated to cause adverse noise impacts. 

Air 

The operation works will comprise maintenance dredging or excavation of the channels and 
removal of dredged or excavated material. Since quantities of dredged material are relatively 
small, odour impacts are expected to be minimal providing the mitigation measures noted for 
construction phase works are applied. 
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FURTHER RECOMMENDATIONS 

Timing of Work 

In order to minimise impacts to sensitive receivers, particularly water quality and ecological 
resources, recommendations were made regarding the timing of construction work. Impacts to 
water quality will be reduced if construction work during the wet season (May to September) 
is avoided. Also, breeding birds will be disturbed by construction work between March and May, 
and thus this period should be avoided if possible. 

To accommodate these sensitive time frames, recommendations are made which should be taken 
into account, as far as practicable, when designing and implementing the construction 
programme. These are described in detail below. 

Channel excavation, earth moving and other large scale construction activities should be 
undertaken as far as possible between the months of October and February. Small scale 
construction works may be undertaken outside this period, with appropriate mitigation measures 
employed to reduce the impacts at sensitive receivers to a minimum. 

Where major construction works must be undertaken in the sensitive period, the following 
restrictions should apply: 

• areas identified by this study as being of high or medium ecological value should be avoided 
during the period March to May, to minimise impacts to ecological resources; and 

• the mitigation measures provided in Sections 3 and 4 (eg containment structures, fencing) 
should be implemented as far as possible to reduce the risk of disturbance to water quality and 
ecology. 

Monitoring and Audit 

It is recommended that the application and success of the recommended mitigation measures be 
checked through an Environmental Monitoring and Audit (EM&A) programme. This will be 
defined and reported during the detailed design phase ofthe RDRS. 

OVERALL CONCLUSION 

This EIA study has assessed the impacts upon water quality, ecology, visual and landscape 
features, noise and air quality, also those associated with the management of waste material, that 
will arise from the construction and operation of the RDRS, based upon the preliminary design 
of the NENT streams and the current plans for the NWNT streams. The EIA has determined 
that no unacceptable residual impacts, ie, impacts after mitigation, will result from the 
construction or operation of the RDRS, given that, for those discrete sections for which 
unacceptable ecological impacts have been predicted, alternative measures (to the proposed 
design) of flood control which avoid disturbance to the river and associated habitat are 
recommended for consideration. Should residual impacts from alternative designs be predicted 
to be unacceptable, then it is recommended that two rivers, the Rivers Ganges and Jhelum, be 
withdrawn from the RDRS. 

Mitigation measures have been proposed to minimise the environmental impacts, and it is 
anticipated that these will be incorporated into the detailed design for the RDRS. 
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