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Limitations

URS Augrdia Pty Ltd (URS) has prepared this report for the use of AusAID Quang Ngai

Rurad Development Program in accordance with the usud care and thoroughness of the
consulting profession. It is based on generally accepted practices and standards & the time it
was prepared. No other warranty, expressed or implied, is made as to the professiond advice
included in this report. It is prepared in accordance with the scope of work and for the purpose
outlined in the Program Design Document.

The methodology adopted and sources of information used by URS are outlined in this report.
URS has made no independent verification of this information beyond the agreed scope of
works and URS assumes no responghility for any inaccuracies or omissons. No indications
were found during our investigations that information contained in this report as provided to
URSwasfdse.

This report was prepared during March 2003 and is based on the conditions encountered and
information reviewed at the time of preparation. URS disclams responghility for any changes
that may have occurred after thistime.

This report should be read in full. No responsibility is accepted for use of any part of this report
in any other context or for any other purpose or by third parties. This report does not purport to
give legd advice. Legd advice can only be given by qudified legd practitioners.
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1 Introduction

This report details the findings of the Environmental Specidist input into the QNRDP Program
(the *Program’) in March 2003. The am of the input was to enhance the ability of the Program
via Program, commune, didtrict and provincid saff to implement arange of agriculturd activities
and smadl-scale infrastructure works that cause minimum adverse effect on the environment. This
was achieved via underteking a preliminary environmenta audit (an ‘Audit’) of the potentid for
environmental impact to arise from Program activities, and to assess the scope of measures in
place to control them and make recommendations as to their adequacy.

The Terms of Reference (TOR) for the Environmenta Specidist input into the Program
therefore required a review and update of the Program Environmenta Management Manua
(PEMM), the Environmental Impact Assessment Checkligt (EIAC), and the Environmenta
Management Guiddines (EMG) to ensure their adequacy in achieving these ams.

The principa output of the Audit is therefore this report and Annexes containing an updated
EIAC and EMGs for the Program. The PEMM is a document that provides genera information
regarding the framework for managing issues of relevance to the Program and has not been
included as it remains unchanged.

In order to fulfil the TOR, the Environmentd Specidist undertook the following range of
activities during the period 3-14 March 2003:

audit vidts to each of the three communes currently working with the Program and areview
of the activities being undertaken;

a desk top review of activities being undertaken in the 3 communes within the 3 Agro-
Ecologica Zones (AEZS);

areview of the EIAC againgt Program activities;

a review of the adequacy and scope of activities covered by the EMG component of the
PEMM;

aworkshop/training program to discuss findings with PMU and other interested parties;

atraining course for the Infragtructure and Environment Officer (IEO) and PMU in the use
of the EIAC, EMG and PEMM; and

the preparation of a summary report, updated PEMM, EIAC and EMG that more closdy
reflect the scope of work being undertaken by the Program.
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2 Scope of Preliminary Environmental Audit

The Audit of Program activities and subprojects was undertaken to ensure that the Programisin
compliance with AusAlD’ s requirements as specified in the following information sources:

The Environmental Management Guide for Audraias Aid Program 2003 that describes
AusAID's environmental management system (EMS), and outlines the steps to be followed
in environmental assessment of Program activities, as well as the procedures for managing
potentid environmenta impacts.

AusAID obligations under the Environment Protection and Biodiversty Conservetion Act,
1999 (EPBC Act).

AusAID publication, ‘Audrdian Aid: Investing in Growth, Stability and Prosperity’, 2002.
Applicable Vietnamese laws and regulations, and good environmental practice.

The PEMM, EMGs, and EIA Checklist prepared by the Program in response to the above
obligations and set out in The Environmental Impact and Management |ssues Scoping
Sudy, December 2001 (‘ The Environmental Scoping Study’).

Furthermore, the Audit included a review of the adequacy and effectiveness of the PEMM,
EMGs, and EIA Checklist prepared by the Program in terms of ensuring Program activities do
not result in potentia environmenta and environmenta hedth impeacts.

In accordance with the aims of the environmenta audit as set out in the Environmental Scoping
Sudy, the Audit furthermore should “if warranted, undertake remedid action, including changes
to operationa procedures and/or revison of the PEMM if required”. Following the Audit, fina

EMGs are then to be prepared and adopted.

The Audit was undertaken by an Environmenta Specidist, working with, and providing on-the-
job training to, the IEQ. This Audit took place after initia infrastructure work had been
completed in the three pilot/target communes. Subsequent audits are likely to be undertaken by
the IEO and his DPl counterpart with assstance/guidance from the Environmenta Specidist as
required once the next three target communes are involved with the Program &t the beginning of
the next financid year.
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3 Methodology

3.1 Program of Work

Site vidgts were conducted by the Environmenta Specidist accompanied by the IEO to each of
the three communes currently working with the Program, comprising one from each AEZ. The
Audit vists were carried out in order to assess the potentid for environmenta impact arisng
from Program activities, and to assess the adequacy and scope of the EIA Checklist and EMGs
in mitigating these impacts via a combinaion of planning, implementation and operation basd
controls.

At the time of the vidt, 3 more communes were in discussion with the Program regarding the
program of works intended for the July 2003- June 2004 funding period within their communes.
These 3 communes will again comprise one from each of the 3 AEZs within the Quang Nga
Province. The following means were used to carry out the Audit of Program activities

Audit vigts to each of the three communes currently working with the Program, comprising
one in each of the 3 AEZs identified in the Environmenta Impact and Management Issues
Scoping Study.

A deK top review of activities being undertaken in the 3 communes within the 3 AEZ’s,
including discussons with key Program personnd, including the Infrastructure and
Environment Officer (IEO), Paticipatory Development Advisars (PDAS), the
Communications and Promotions Officer (CPO), and the Audraian and Vietnamese Team
Leaders (ATL & VTL).

A review of the Environmenta Impact Assessment (EIA) Checklist againg Program
activities, including an assessment of their adequacy in terms of the scope of activities
currently being undertaken and the adequiacy of measures contained within them.

A review of the adequacy and scope of activities covered by the Environmenta
Management Guiddines (EMG) component of the PEMM in terms of their rdlevance to
current and proposed program operations and from the point of view of their being usable
by members of the program team, in particular the EIO.

A review of the Program activities agang the requirements of AusAID, applicable
Vietnamese laws and regulations, and good environmenta practice

3.2 Reporting
The audit divides up findings into two main aress.

Sections 5 and 6 that address any environmenta implications that are associated with the two
main components of the Program, namely Infrastructure and Income Generation activities.

Section 7 that summarises the effectiveness of the PEMM in ensuring good environmentd
practice and the scope and adequacy of measures contained within the EIA Checkligt to
address issues related to Program activities.
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It is important to note that aspects of Infrastructure such as the proposed road in Son Hai and
the kindergarten in Duc Phong are in fact equaly reated to the cgpacity of the commune to
generate income as they are to infrastructure, and so could be reported on under ether the
Income Generation of Infrastructure component of Program activity. The road in Son Hal for
example is being considered as a means to provide access to a new area of cassava planting,
enabling the crop to be transported to a proposed cassava mill some 4 kilometres away to
generate income for the commune. Similarly, the kindergarten in Duc Phong, dthough being
congtructed as an amenity for young children, is dso designed to free up time that parents might
otherwise spend tending to the children, enabling them to work and generate income.

For samplicity, infrastructure works such as roads and buildings have been regarded as
Infrastructure activities and reported on as such in Section 5.
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4 Background to AEZs

Quang Nga Province is divided into three AEZs reflecting the three broad bands of
topographica and land use features, athough the boundaries of the AEZs are diffuse and cannot
be definitively plotted Quang Ngai Rural Infrastructure and Services Feasibility & Design
Mission (Project Design Document; June 2000). The three communes currently involved with
the Program and a brief description of each is outlined below.

Duc Phong - Coastal AEZ

Duc Phong commune is located in the coastal AEZ gpproximately 20km south of Quang Ngal in
the Mo Duc Didrict and congds of five villages with a combined population of 17,098
(Environmental Scoping Study). Aquaculture is important in Duc Phong and exigting fisheries
(including shrimp farms) cover 2 ha and produce about 7 tonnes per year. It is noted that CPC
want to increase the area under shrimp farm development to some 180 ha within the next few
years. The fishing indudry yields some 70 tonnes per year being made up in roughly equd

amounts of inshore and offshore fishing. The other main agriculturd activity is grain production.

The coasta AEZ fatures long and continuous sand bars (up to 5km in length) landward of
which are river mouth estuaries, estuarine lagoons, remanent woodlands, and further inland
villages and cropland (sugar cane, rice and cassava). The estuaries are now important sources
of fish and provide harbours for loca fishing fleets and boat builders. Former lagoons (severed
from the river mouths) have largely been converted to rice fields.

Tinh Tho - Lowland AEZ

Tinh Tho commune comprises five villages and has a totd population of 12,222
(Environmental Scoping Study) and atotal areaof 3,940 ha. The main agriculturd land usein
Tinh Tho is rice production and livestock (pigs, buffalo and chickens). A large number of
households in Tinh Tho are dso engaged in vegetable production and the area under vegetable
cultivation (846 ha) is dightly more than for rice (753 ha).

The lowland AEZ in which Tinh Tho is Stuated comprises the dluvid plain made up of sands
and gravels deposted by the four mgor rivers and their tributaries. There are many smdl
bedrock hills and older sandy terraces protruding from the finer dluvium. Between the rivers
and the hills are the lowlands, which have up to 10 m of finer textures soil. The plains have been
amost entirdly converted to irrigated rice filds. The villages and communes tend to be located
between the rivers and the hills.

Son Hai - Mountainous AEZ

Son Hal commune is Stuated gpproximately 60km west of Quang Ngai in Son Ha Didtrict, with
over 80% of people being from the H’re ethnic group. It conssts of four villages and a tota

population of 2,545 and 550 households (Environmental Scoping Sudy). Agriculturd land
usein Son Ha consasts mainly of rice, corn and cassava production. Son Hai produces roughly
equa amounts of cered and rice.

The mountainous AEZ in which Son Hal is Stuated makes up the western two-thirds of Quang
Nga province with steep hills and mountains up to 1,900 m in height being present. The terrain
in this AEZ is deeply dissected by the valey systems created by the four main rivers. This zone
is characterised by sandy, low fertility soils. The mountains are prone to eroson during heavy
rain, especialy in aress that have been deforested.
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5 Audit Findings - Infrastructure Activities

5.1 Wells, Bathrooms/Toilets & Water Filters

The wells being built by the Program are desgned to reduce contamination, which involves them
being concrete lined. The use of the more expensive wells in preference to bores is limited to
those areas where rock makes bore construction impractica. The well desgn fegtures a
concrete surface dab and lining and barricade wall to reduce contamination, and a sand/gravel
filter at the base of the well.

Sanitation facilities condst of combined bathroomvtoilet buildings in Duc Phong and combined
bathroom/well congtructions in Son Hai. Water filters are being congtructed to improve the fina
quality of water being pumped from groundwater sources in Duc Phong and are an above
ground separator unit with a series of concrete baffles and afind gravd filter.

Son Hai

To date 35 wells with attached bathrooms have been funded by the Austrdian Smal Assstance
Scheme (ASAS) and put in place by the Program. Of these, 32 wells have been finished and
testing has taken place with samples being compared with the Vietnamese standard for drinking
water, as st out in Minigtry of Hedth Decison 505/BYT/QD (1992) and the Vietnamese
environmental standards relating to water quadity, published by MOSTE. Due to ddlays with well
congtruction, not al wells are sunk to the same depth as water had partidly filled some of them
due to the gart of the rainy season. The remaining 3 wells were not completed as rock was
encountered.

Elevated E coli and Faecd Coliform (* Coliform’) levels were recorded in 13 of the 32 wells. In
those wells where E coli and Coliform levels were detected, the results for Coliforms ranged
from 20 to 14,100 MPN/100ml with 3 MPN/100ml being the acceptable leve for groundwater
dipulated in the Vietnam water qudity sandard (Refer Table 25, Environmental Scoping
Sudy). The acceptable limit for E Coli and Coliforms dipulated in Audtrdian Water Quality
and World Hedth Organisation (WHO) Drinking Water Guiddinesis zero.

Within the remainder of the financid year, the plan is to get the origind contractor to congtruct
the remaining 3 wells to complete the initid alocation of 35 wells. It has dso been agreed that a
further 15 wells will be congtructed when the water table lowers sufficiently. This is expected to
take place during the summer once the water table has lowered sufficiently.

Elevated E coli and Coaliform levels can cause illness and normdly indicate the ingress of faeca

matter into the water source. In the Situations where well samplesindicated elevated E coli levels
the well was normdly stuated close to and downdope of a buffdo walow or animd pen.

Nearly dl households in Son Hai however do not have latrines and even the sdlf-composting
latrine provided at the hedth clinic in Son Ha is not used, so human waste could aso be a
contributing factor to the elevated levels present. A find possibility for the presence of E coli ina
smdl number of the wells was the degree to which they were cleaned out following ingdlation.
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Duc Phong

During the gte vist it was noted that most of the households in Duc Phong use bores rather than
wells. Of the wdllsin place in the commune, quite a number are concrete and brick constructions
with a concrete surface dab and lining and barricade wal to reduce contamination. It was
unknown however as to whether a sand/grave filter was put in place at the base of the wdlls a
the time of their ingalation. Dates inscribed on these wells indicate that they were built between
1980 and 1996.

Many households within the commune have however dug their own wdls and these are unlined
condructions with the wel entrance being level with the ground surface. Although some
households had fencing around the well to prevent animds from drinking from them, many did
not, and anima tracks were noted adjacent to some of the wells indicating that they were using
them. These wells have not been sampled.

Samples have however been taken from 8 households within the Duc Phong commune and
compared with the Vietnamese sandard for drinking water, and international standards
(presumed to include Augtrdian Water Quaity and WHO Drinking Water Guiddines). These 8
households were selected to give an indication of background reading of likely levels of metals,
pH and E Cali/Caliform levels present in the commun€e s groundwater.

Results indicated elevated iron levels in 5 of the 8 samples taken, ranging from 1.41 to 5.71
mg/l, as compared with the permissble level of 0.5mg/l as set out in the Vietnamese standard for
drinking water. Manganee levels were dso elevated above the permissble level set by
internationd guiddines of 0.05mg/l in dl of the samples taken, athough the samples exceeded
the Vietnamese sandards for water quality permissible level of 0.5mg/l in only one location.

Of the 8 locations sampled, devated E coli levels were recorded in one of the samples. Sightly
elevated Coliform levels were recorded in 7 of the sample locations, (including the location with
an devaed E Coli result), dthough the mgority of these levels were low, ranging from 2-25
MPN/100ml. The only location to record an eevated E Coli level had a Coliform level of
140MPN/100ml.

The Program’s response to the eevated manganese and iron levels in the water and dightly
elevated Coliform leves in certain sampling locations in Duc Phong has been to implement a
number of infragtructure measures. These include the introduction of water filters to improve
water qudity and taste, and inddlation of bathroom/toilet congructions to serve the joint
purpose of improving womens hedth issues and controlling human effluent migration into
groundwater. Both of these infrastructure solutions are gppropriate and are likely to significantly
improve drinking water qudity.

The water filters work on the principa that aeration of the incoming water takes place via thin
dots cut in the inflow pipe. The inflow pipe discharges the water into a series of chambers. The
first chamber intercepts floating matter such as organic materid and hydrocarbon residues that
reman on the surface of the water as clean water passes under the concrete baffle into the
second chamber. The second chamber involves water passing over the top of a concrete baffle
into the find chamber. This intercepts sediment that sinks to the bottom of the chamber. Clean
water (free of the mgority of sediment and gross pollutants) then passes over the top of a baffle
into the find chamber. The fina chamber involves the water passing through a gravel bed that
acts asafind filter via encouraging microbia action on any remaining bacteriato occur.
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Summary & Recommendations

The sgnificant environmental issues for QNRDP associated with the congruction of minor
infrastructure such as wdlls, bathrooms and toilets are related to the design and Sting, the kinds
of materids being used in their condruction, and the practices followed when congtructing them
in terms of noise, dust and waste management.

As reported in the Engineering assessment conducted in February 2003, an important design
parameter is the sting of wells to limit contamination from sanitation facilities and animas. The
rule of thumb as reported in the engineering assessment report is to provide a least 20 metres
distance from uphill latrines, anima pens and buffao wallows where possible. The report states
that this is sometimes difficult to achieve in hilly areas where auitable aquifers are difficult to
locate, and there is reluctance amongst farmers to relocate wallows and anima pens away from
their current Stuation. Important actionsfor QNRDP are:

Encourage the relocation of any potentid sources of well contamination away from locetions
immediately adjacent and updope of the wells Thiswill include anima pens, buffalo wallows
and human toilets.

Make the contractor and supervisor responsible for adequate clean out of the wells before
commissioning the remaining 3 wells and the next alocation of 15 wdlsin Son Hal,.

Advise households within Duc Phong commune that have dug their own (often very wide
and shdlow wéls due to the shallow nature of groundwater) to erect fencing around them to
prevent animas from drinking from them. If demanded as a priority they should be replaced
with proper wells, or shared wells for a number of households, to safeguard against ingress
of faeca matter from animas.

Take additiond samplesin the dry season from those wellsin Son Ha where devated levels
of Coliforms and E coli were found to be present. Test the samplesfor E Coli and Coliforms
and compare with the Viethamese and International standards for drinking water, (Refer
Table 25, Environmental Scoping Sudy). If eevated levels remain, encourage the
relocation of any potentid sources of contamination away from locaions immediatey
adjacent and updope of the wells. This will include animd pens, buffao wallows and human
toilets. Make further tests under smilar conditions when these changes to practices have
occurred.

Make the contractor pump out and re-sample the wellsin Son Hai that were not adequately
cleaned out following ingalation, where elevated E Coli and Coliform levels have been
recorded,

In addition to the introduction of water filters, and ingdlation of bathroomv/toilet constructions to
address the contamination encountered the following actions need to be implemented by
QONRDP:

Ensure that during construction cement residues from washing tools etc are not permitted to
enter watercourses and that al waste materids such as cement bags are appropriately
disposed of.
Us tin or other safe maerid for roofing as an dternative to asbestos. The
bathroomvtoilet buildings in Duc Phong and the bathrooms in Son Ha have roofs
constructed of asbestos cement sheets which has the potentid for the asbestos to be
damaged and release fibres over time. Asbestos fibres can cause serious respiratory
almentsif inhded in adus form.
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Examine ingdlation of rain water collection systems for drinking in Stuations where well
water remains contaminated. Then use the well water only for washing, cooking (if the
water is boiled), toilets and anima consumption.

5.2 Kindergartens and Health Centers

As a result of the community consultation process three kindergartens and two hedth centres
have been proposed for support by the Program. These include:

Son Hai

A new kindergarten serving households of the B’reo (H're ethnic group), Situated across the
river from the main commune.

Tinh Tho

A new kindergarten and additional work to upgrade a hedth centre that has been completed
and provison of equipment. QNRDP are addressing poor congruction practices by the
contractor relating to certain aspects of the upgrade where structural cracks have appeared.

Duc Phong
An upgrade to an exigting kindergarten and an ASAS funded hedlth centre in Duc Phong.

Summary & Recommendations

Kindergartens and health centers are infrastructure and amenity items designed to free up time
that people might otherwise spend either tending to young children, or not working due to illness.
The biggest effect on the environment over time will be people having an increased ability to
farm greater areas and a more intensve levels than before.

The PMU will need to work closely with DPI to ensure that land use planning occurs to
minimise primary forest being cleared for agricultura use as expansion occurs over time; and that
gppropriate crops are selected that take into account the capability of the land being devel oped.

The environmenta hedth issue associated with the congruction of rurd hedth centres and
kindergartens relate their design and siting, the kinds of materids used in their congtruction, and
the practices followed when congtructing them in terms of noise, dust and waste management.
QNRDP needs to adopt the following:

Avoid congdruction of buildings where there is possble disurbance of areas of primary
forest or valued habitat.

Avoid the use of asbestos and use tin or tiles as roofing materid to avoid possble serious
respiratory alments.

Do not use lead based paints on internd walls, surfaces etc, particularly given that young
children put toys and bod etc into their mouths that may have come into contact with
painted surfaces.
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Ensure that during construction cement residues from washing tools etc are not permitted to
enter watercourses and that adl waste materids such as cement bags are appropriately
disposed of.

Use ranwater collection systems as a means of supplying cleen water for commund
buildings such as hedth centres and kindergartens in the event that problems exist with
respect to groundwater quaity in the vicinity of such buildings. This is due to the relative
susceptibility of children and sick people to issues relating to poor water qudity and the
relative ease of congructing such arainwater collection tank on asingle communa building.

5.3 Road and Bridge Construction

Vietnam has road and bridge design standards based on road classification to ensure consistent
and appropriate design standards across the nation. These design standards have been
incorporated for the mogst part into the bridge congtructed in Tinh Tho commune. Further
information relating to the adequacy of this bridge congtruction can be found in the report by the
Engineering Specidist dated February 2003.

There are a number of sgnificant environmenta issues associated with the congtruction of items
of infrastructure such as roads, roads and bridges. These relate principaly to their desgn and
Sting, the capacity of such structures to impact upon the flow regimes and qudity of water within
rivers and watercourses, the potentia for accelerated erosion and impact upon watercourses
during congruction, and the practices followed during congtructing in terms of noise, dust and
waste management. Comments follow on the congtruction proposed to date in the three cycle 1
COMMUNES.

Son Hai

A graded, unsealed road of approximady 3.5kms in length is to be built to the west of Lang
Trang hamlet in Son Hal to a new development called Mang Hien (the name sdected for the
new satellite settlement). Approximately 130 ha has been set asde at Mang Hien for the planting
of 100 ra of cassava, with the remaining 30 ha being dlocated for forestry and housing. A
cassava mill funded by GoV is planned to be built near to the main commune building in Lang
Trang to process the cassava grown in this area.

Although it was reported that the land for the Mang Hien development had not yet been cleared
upon vigiting the site on 5 March 2003, much of the land had aready recently been cleared and
burnt, presumably in anticipation of the road being built (refer Section 6.2 Alternative agriculturd
activities).

The road will be unseded passng through rolling terrain, and will extend an exigting track by
approximately 2.5kms. The proposed route of the road was walked by Program and CPC
personnd a the time of the Ste vigt. It gopears to follow the line of a minor watercourse for
some of its length, before following a rolling route (dicteted largely by terrain) up and down a
series of amdl hills on dightly higher ground for the remainder. The varied nature of the terrain
adong the route is due to its following a notiond sraight line route to the Ste of the proposed
development a Mang Hien.
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Duc Phong

The road is likely to comprise an upgrade of gpproximately 1-1.5kms of exigting inter-village
track between Van Ha and Thach Thang hamlets. The route of the track is orientated
approximately east —west and has been requested by the commune due to the extent of flooding
which occurs during the wet season on the exigting track.

The upgrade is likely to require further raisng the leve of the existing raised road by as much as
one metre. It will dso require that culverts be put in place to dlow water to move from north to
south under the route of the road as its route crosses a natural drainage line for the area

At the time of the dte vist it was noted that the area to the south of the road comprises flood
irrigated rice fields with little or no remnant natural vegetation. It is in this direction thet weter
flows from the higher ground on the northern side of the track during rainfal events. When
flooding of the river occurs however, the water firgt floods the lower lying irrigated fields to the
south until its level exceeds the raised leve of the existing track a which point it flows over the
track to fill the lower ground behind it. If the level continues to rise, inundation of houses on the
northern side of the road can occur. According to CPC personne this happens quite often in the
wet season.

The northern side of the track gppears to have some stands of native trees and shrubs and
housing associated with the hamlets along much of its length. The section of road to be upgraded
was waked by Program and CPC personnd during the Site visit.

Tinh Tho

The bridge is gpproximately 18m long and 3.5 m wide, and, according to the IEO represents a
sgnificant amendment by the Department of Trangport from the origind design which was for a
narrower, dightly shorter bridge. As a result, structurd cracking has gppeared in the wing
supports of the bridge, despite the fact that the bridge is not yet open to vehicular traffic. (for
details of thisrefer to Engineer’ s report dated February 2003).

From an environmenta point of view, it is unknown as to the precise nature of congruction
practices followed during the building of the bridge. It was gpparent from the visit to the bridge
on 12 March however that the river is quite slted up around the bridge supports, and that this
has probably been contributed to by practices followed during bridge construction. This can be
assumed given the fact that subsidence of the banks of the river around the bridge have clearly
occurred.

Furthermore, some 10-15 empty hessan and plastic bags (that are likdy to have previoudy
contained sand and cement) are littered in the river bed. Thisis not good environmentd practice
given both their potentia to clog up the free flow of what isa smal river, and aso given that they
are likely to have discharged resduesinto theriver.

Also planned is the upgrading of atrack to aroad in Tho Bac village. It is ill in the early pre-
congtruction stages.
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Summary & Recommendations

A number of environmenta issues exist with respect to infrastructure items such as roads and
bridges. These relate principaly to the requirement to clear netive vegetation and habitat for their
congruction, and the possibility of bridge Stes or road routes encroaching on historicaly or
culturaly sgnificant Stes. Bridges furthermore have the potentid to result in temporary disruption
of naturd river flows during placement of foundationsin or adjacent to river bed/banks, and aso
ggnificant potentia to result in increased eroson of soil into rivers and sreams during the
construction phase,

Furthermore there is potentid for congtruction related impacts associated with cement and
hydrocarbon residues reaching rivers from washing of tools, use of plant and equipment, and for
associated noise, dust and waste management issues during construction.

Roads and tracks have the potential to permanently disrupt the natural course of rivers and
isolate communities of plants, animas and fish. The placement of culverts under the track at
Duc Phong should however serve the purpose of dlowing water to ill reach the irrigated
fidds from the northern sde of the track. It is dso unlikely that the track upgrade will have
any sgnificant impact upon the natura vegetation or serve to isolate it from other populations
inany way.

As the track is an upgrade to an exigting track that does not require the clearance of any
vegetation there is no impact. The irrigated areas to the south of the track are not
furthermore likely to be reliant on flows of water from the northern Sde as a means of

supplying the mgority of nutrients which they are likely to get from periodic flooding events
by the river and fertiliser gpplication.

QNRDP needs to ensure that the routing of the road in Son Hai minimises impact through
not occupying prime low lying areas which lend themselves to growing irrigated crops and
being habitats for fish and amphibians. As it is an upgrade to an existing track for the first
1.5kms or so it does not require the clearance of any vegetation up until this point.

The remaining 2 kms or so of its route varioudy includes land dready cleared and burnt by
CPC personnd and local farmers, and secondary vegetation such as plants and shrubs, that
Isnot likely to be of high environmenta vaue.

In terms of the find route sdlection for the track, it should, where possible follow the line of
contours to avoid steep, eroson prone sections. Where stegper or longer doped sections
are unavoidable, cross drains and catch banks should be put in place to reduce the flow of
water down the track. Once the track is established the sdes should furthermore be
dabilised using ether mechanicd means such as wooden stakes and a mulch cover, or via
the establishment of a vegetation cover to prevent eroson.

When borrow pits are established for the purposes of track construction, appropriate areas
should be selected that do not require the clearance of trees or steeply doping aressthat are
likely to be subject to eroson, particularly if they are adjacent to a river. If this is
unavoidable, ensure that erosion control measures are in place Eg earth contour bunds.
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6 Audit Findings - Income Generation Activities

6.1 Introduction

For the purposes of this report, the Program’s Income Generation activities have been deemed
to relate principaly to providing communes with aternative agriculture based revenue streams
and dternative technologies to assgt in generaing income. Thisincudes the following:
- Investment in training and support for dternative agriculturd activities,
Invesment and support for livestock rearing including cattle, pigs, chickens and cattle
fattening;
Assstance with respect to irrigation technology;
Provison of dectricity supply for household and irrigation use (the proposed Tinh Tho
electricity subgtation); and
The potentid for a bio-gas generaion project utilizing multiple sources including chicken,
cattle and human waste.

6.2 Alternative Agriculture Activities

Cassava - Son Hai

A 100 Ha area of mixed forest/secondary vegetation has recently been cleared and burnt by
individuas from the CPC in the Mang Hien area of the Son Ha commune to make way for
planting of a commercid cassava crop. This has occurred in response to a GOV initiative to
congtruct a cassava mill in Son Hai some 4 kilometres away from Mang Hien.

The land clearance that has occurred to date, appears to have occurred indiscriminately, with
only a handful of larger trees having been retained. It is unclear as to how many others were
destroyed in the land clearance process, athough stumps indicate that severa larger trees were
logt.

Based on these developments, the Program has now agreed to support the congtruction of a
graded, unsedled road between Mang Hien and the proposed mill ste. Thisis felt to represent
the best course of action for ensuring that sound economic and environmental outcomes are
achieved given tha the land has dready been cleared. Discussions with the ATL for the
Program indicated thiswill occur via the Program establishing a Road Activity Group to manage
the road on an ongoing bass and via provision of advice regarding the adoption of sustainable
farming practices in the Mang Hien area.

Sudtainable farming practices will require that fertility and soil structure is maintained. This is
important, not only to help bring about high yields and reduce requirement for additiona land
clearance to achieve the dedred outputsincome, but adso as pat of good environmenta
practice. In particular it will be important to ensure that fertilisers and pesticides do not percolate
into ground water, run off to surface water, or accumulate in the soil where they may change its
composition. Thiswill be of added importance when people start to access the groundwater in
this area for consumption. Furthermore, given the relative steepness of the dopes in this ares,
appropriate ground cover or erosion control measures such as small contour bunds may need to
be put in place to safeguard againgt erosion.

S\NRFD\PROJ\VIE1506 QUANG NGAI RURAL DEVELOPMENT\PHASE 2REPORTSFINAL REPORTSENVIRONMENT\ENVIRONMENTAL SPECIALIST REPORT
0403.00C



Quang Ngai Rural Development Program (QNRDP) - Phase 2
Environmental Specialist Report 14

Further to this, there are severd hills adjacent to the cleared area that are naturaly forested.
Although CPC members dtated at the time of the Site vidt that they had no plans to clear these
areas, the Program should ensure that it is involved in any consultation process that occurs
relating to the potentia development of these areas. For example, instead of clearance of new
aress to generate additional output, improved practices for getting better yields from those areas
aready being worked could be explored.

Livestock Rearing

Livestock rearing principaly relates to cattle, pig and chicken rearing and cattle fattening as far
asthe program is concerned. To date, demonstrations have been undertaken in each of the three
communes, with cattle fattening having been determined as the optimd activity in terms of
relative ease of learning the activity and deriving an income from it.

Apparently neither catle fattening or cattle rearing have met with much interest in Son Hali.
Program personnd fdt it was a combination of the fact that they are not asliterate as in the other
communes, that feed is not as easly accessble, and that they have little familiarity with cattle,
being more used to tending to buffalo.

Home Gardening Activity

Home gardening activity has aso been consdered as a potentia activity in the communes as
there are nutritional issues. To date this activity has not been commenced.

6.3 Irrigation Schemes

No Program assstance with the development of irrigation schemes has occurred to date,
however Son Hai commune has asked for support for an irrigation scheme once an dectricity
supply has been put in place. It is understood that this may occur later this year.

6.4 Power Lines and Electrical Transformers

The Program is awaiting a forma proposd from the Tinh Tho commune to provide assistance
with the congtruction of a 1.1 km long, 15kV overhead power line and transformer. The power
line will enable eectricity to be distributed to hamlets that do not currently have power, with the
transformer enabling the 15kV power to be stepped down to 0.4kV voltage suitable for
domegtic use. It is understood that the main reason for the power supply is to provide
households with dectricity for domestic use.

The proposed route of the power line is across irrigated fidds, with little or no requirement for
vegetation clearance. The supports for the pylons furthermore are to be constructed from
prefabricated concrete sections, avoiding the requirement for any concrete mixing in the fied.
The proposed location for the transformer isin an area currently under cultivation, that according
to commune personnel does not flood during the wet season.

Further to this, three 0.4kV feeder lineswill be taken from the transformer to distribute power to
hamlets/households in the area. The Program is not however responsible for these 0.4kV feeder
lines, which are being developed by the commune independently. It was noted at the time of the
Ste visit however that these feeder lines will follow the line of exigting tracks and cross irrigated
fields, with no requirement for vegetation clearance.
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The only sgnificant environmenta issue relating to the power line and transformer a Tinh Tho,
other than safety issues associated with rdatively high voltage dectricity is likely to be the
potential for leskage of transformer oils with corroson of the unit over time. This would be of
particular concern if the oils within the transformer unit contained Poly chlorinated Biphenyls
(PCBs). PCBs are a carcinogen and tend to bio-accumulate in the environment, and for this
reason thelr use has been phased out in trandformers and dectrical switchgear in most
devel oped countries.

At the time of the dte vist severd trandformers smilar to the one proposed a Tinh Tho were
sghted in the area. These had a concrete wall and concrete floor around them, and if the
Program’s transformer is congtructed to a smilar design this should safeguard againgt any oils
that might escape from leaks reaching ground or water receptors.

6.5 Summary & Recommendations
Alternative Agriculture Activities

Although encouragement of income generation activity is one of the principd ams of the
Program, it is important to ensure that land use planning takes place to avoid the clearance of
valued habitats (Refer Section 2.4, Environmental Scoping Study for definition of these).
Any Program activities involving changes to land use, but most specificaly related to widespread
agricultura land use change therefore need to consder the following three issues:

0] If the land use is to be changed does it result in the destruction or loss of any valued
habitats? Thisis particularly relevant where naturd land is being cleared asis the case a
Mang Hien. If valued habitat is to be significantly impacted upon, then, where practicd,
dternative areas for the activity in question should be sought.

(i) Once a decision has been made with respect to the parcel of land to be developed, the
establishment of that land parcd needs to involve appropriate practices. This includes
where possible retaining mature trees (as has occurred to a limited extent a Mang
Hien), burning practices that adlow animas to escape, and the establishment of a mulch,
ground cover or contour bunding on steeply soping land to safeguard against erosion
before a crop is established.

(i) Findly, appropriate practices need to be established in order to maintain the fertility of
the land and safeguard the broader environment from environmenta impacts. This
reaes principdly to fertiliser and pedticide application rates and eroson control
Messures.

In order to bring this about, fertiliser rates commensurate with the crop being grown
should be applied so that the selected crop(s) absorb the amounts applied (Refer
Tables 21 & 22, Environmental Scoping Study). This is important as excess
fertilisers not absorbed by crops can migrate to deeper strata of soil and reach
ground water and rivers where eutrophication can occur. Eutrophication is caused
by nutrients bringing about increased aquatic plant growth and as a consequence,
reduced amounts of Dissolved Oxygen (DO) for fish. Fertilisers such as nitrate and
phosphate can furthermore accumulate in soils, dtering its physcad and chemical

compoasition, causing it to become more acid, compact, and porous.

Pedticides smilarly can accumulate in ground and surface water causing impacts
upon plants and animas and people, particularly if water is being used for drinking
as boiling will not render it safe for consumption. The prevention of eroson will dso
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be important to maintain the productivity of the land on an ongoing bass. This is
particularly important in an aress like Mang Hien where some dopes are of up to 20
degree stegpness.

Livestock rearing, including cattle and pigs can give rise to increased erosion on the
land is question due to the cloven hoofed nature of the animas. Grazing animals such
as cattle will dso sgnificantly dter the nature of the vegetation in the area that they
graze. Situation of cattle and pigs away from source of drinking weter is dso an
important congderation with respect to the keeping of such animas. Attention
should also be paid to the spreading of manure of these animas on land as there are
naturaly occurring higher levels of metas within pig faeces for example.

Irrigation Schemes

Irrigation schemes have the potentia to give rise to a number of potentia environmenta issues,
not least of dl the requirement for a fundamenta change to land use resulting in the disruption of
the existing ecosystem and introducing a range of new species, including the intended crops,
plants and fish. The presence of standing water dso means that insects and birds are likely to
move to the irrigated area dependent on the crop being established. Water borne contaminants
are dso able to move more easly if Sanding water is maintained permanently.

Disruption of the flows of the river being utilised as a source of irrigation water, or the potentia
for the lowering of groundwater levels via drawdown associated with pumping from bores or
wells may aso cause issues.

The infrastructure associated with irrigation pumps, including the establishment of dectricity
supplies or the use of pumps with diesd or dectric motors can smilarly give rise to issues.
Congtruction related issues associated with the establishment of a permanent eectricity supply
may for example give rise to the potentia for soil and cement residues to enter watercourses,
and the potentid may exist for hydrocarbon residues to reach water resources and impact upon
drinking water quality if more temporary diesdl eectric pumps are used. Noise issues may aso
exist for households situated near pumps, dependent upon their hours of operation,

Power Line and Electrical Transformer

A number of environmental issues exist with respect to infrastructure items such as power lines
and transformers. These relate principaly to the requirement to clear smal amounts of native
vegetation and habitat for their construction, safety issues associated with relaively high voltage
electricity, condruction related issues to do with the potentiad for soil and cement residues to
enter watercourses, and the potentid for leskage of trandformer oils with corroson of
transformer units over time.

This woud be of particular concern if the oils within the transformer unit contained Poly
chlorinated Biphenyls (PCBs):

The Program should ensure that the transformer unit does not contain PCBs, and that a
concrete wall and concrete floor are constructed around them to safeguard againgt any spills
or leaks of transformer ails reaching ground or water receptors.
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7 Audit of Environmental Management
Procedures

The Prdliminary audit required an assessment of the adequacy of the PEMM, the EMG's and
EIAC in terms of ther relevance to current and proposed Program operations and from the
point of view of their being useable by members of the PMU, in particular the IEO.

7.1 PEMM
Background

Theman objective of the PEMM isto provide aframework for the management and protection
of the environment of Quang Nga with regard to the activities and subprojects that are
implemented under the Program.

It is dedgned to provide a straightforward process by which PMU and Infrastructure and
Environmenta Officer (IEO) can assess the environmenta impact of activities and subprojects,
identify mechanisms to minimise or avoid negative impacts and devdop an environmentd
management plan (EMP) to implement and monitor these mechanisms.

To this end the PEMM concentrates on the planning, desgn and implementation phases of
prospective activities and focuses on activities and subprojects that will require changes in land
use or congtruction of infrastructure.

Summary and Recommendations

The PEMM is a good framework by which Program activities can be controlled from an
environmental point of view. A number of amendments however are recommended to make it a
more useful and useable document:

The PEMM was origindly developed to meet, Government of Audrdias (GOA)
Environment Protection Act 1974, AusAID’s obligations under its Ecologically
Sustainable Development Policy and the raft of Government of Viet Nam (GOV) laws,
regulations and decrees that comprise the Environmental Protection Law (EPL). This
remains relevant other than the fact AusAID’s obligations now relate to the Environment
Protection Biodiversity Conservation Act (EPBC) 1999 that superseded the Environment
Protection Impact of Proposas Act, 1974.

The PEMM rdies on the adequacy of the EIAC and the EMGs in providing a user friendly
guide to Program saff for making both a rgpid and a more detailed assessment of the
environmental issues that might be associated with a particular Program supported activity.
Following their review, significant amendments were recommended to the EIAC and EMGs
and these are discussed in Sections 7.2 and 7.3).
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7.2 EIA Checklist
Background

The EIAC is designed to be the primary tool in the environmenta management process. It
dlows for identification of environmenta issues, includes references to rdevant EMGs to
address these issues and provides recommendations where further action may be required.

The review of the draft EIAC reveded that it required some amendment and reworking to
render it of more usegble by the Program, due principaly to its scope that differs from Program
activities and its ease of use. As a result a revised EIAC has been prepared and it is
recommended that it is adopted by the Program and inserted into the PEMM for subsequent use
by the IEO and PMU. Thisis contained within Appendix 1.

Summary and Recommendations

The reasons for the amendments to the EIAC as contained within the Environmenta Scoping
Study indude the following:

The EIAC did not cover dl Program activities and included information on a number of
activities that are not rdlevant to the Program, nor that are likely to be in the future. This
included issues such as the congtruction of runways and dock facilities that are not current or
future Program activities. This caused confusion and therefore they have been removed.

An additiond column was felt be required in the EIAC table indicating the nature of the
environmenta issue that may result from a particular Program activity and associated impact.
This serves the purpose of providing training and guidance to the IEO and Program team
over and above the information contained within the origind EIAC.

The EIAC did not reference the relevant EMGs to be used as was stated in the PEMM. As
these are the principa source of guidance on what action is required to manage a particular
issue, this has been incorporated into the revised EIAC.

The EIAC provided columns for scoring the sgnificance of the issue in question without
providing any guidance asto how to make an assessment of the significance of the issue. As
thiswas arbitrary this column has been deleted in the revised EIAC.

The EIAC provided a column titled * Supplementa Information’” without providing a clear
indication as to what the IEO or PMU gaff member might usefully use the information for. It
was fet more useful to instead reference the rdlevant EMG for the information concerned.
This reference column gppearsin the revised EIAC.

The PEMM and EIAC do not clearly indicate when the IEO or PMU staff member is to
look to use guidance information contained within the EMGs or when the Mitigation
measures information is to be used. This should be clearly indicated in the EIAC as the
preliminary source of guidance for the Program. Therefore it is recommended thet either the
EMG or EIAC reference the appropriate mitigation messure, or thet this information is
incorporated into the EMG as a one-stop shop for the IEO or PMU staff to use.

S\NRFD\PROJ\VIE1506 QUANG NGAI RURAL DEVELOPMENT\PHASE 2REPORTSFINAL REPORTSENVIRONMENT\ENVIRONMENTAL SPECIALIST REPORT
0403.00C



Quang Ngai Rural Development Program (QNRDP) - Phase 2
Environmental Specialist Report 19

7.3 Environmental Management Guidelines
Background

The EMGs are desgned to provide guidance in managing issues identified by the EIAC viathe
provison of advice and recommendations to the PMU and IEO concerning planning or

managing potentia impacts.

The review of the draft EMGs reveded that they required some amendment to render them
useable by the Program. Principaly this includes amendments to individua EMGs, additions to
the 12 EMGs to ensure the range of Program activities are adequately covered, and additional
references within them to ensure other rdevant sources of information are adequatdy
referenced. The amended EMGs are contained in Appendix 2.

Summary and Recommendations

Amendments to the EMGs as contained within the Environmenta Scoping Study include the
following:

The origind EMGs did not cover al Program activities, or adequately address some of
those issues covered. For example nutrient management, including fertiliser and pesticide
gpplication advice was not included in the EMG for ether Land & Vegetation Clearance or
Soil Erodon (the 2 logicd EMGs where one might expect to find this information). A
modified EMG for Soil Eroson has therefore been prepared entitled ‘Soil and Nutrient
Management’.

No EMG existed for managing water resources from the point of view of ensuring that
naturd drainage lines are not disrupted by infrastructure or changed land use. This isa
sgnificant issue and one not adequately covered by the origind EMGs. A new EMG ‘Water
Management’ has been prepared.

Sgnificant repetition exigts within the EMGs for two principa reasons. Firdly, the EMGs
describe both activities that may cause an impact eg. Stockpiles and Spoil hegps aswell as
those receiving environments where impacts might be fdt eg sormwater. Therefore
management advice for stockpiles and spoil hegps appears duplicated in both of these
EMGs. The EMGs have therefore been amended to reduce some of this repetition.

The EMGs did not reference other sources of guidance such as the Environmental Scoping
Study that provides useful technicd information to enable the PMU and IEO to make more
informed decisons regarding issues. They have been amended to include this information.

The Origind EMG entitled ‘Site Control’ has been changed in name to ‘Congtruction
Management and has been extended in scope to include a reference to gppropriate disposal
of wastes and non-use of asbestos containing building materids’

A revised EMG ligt has been prepared and this is included as Appendix 2 to this report. It is
recommended that it is adopted for use by the Program and inserted into the PEMM for use by
the IEO and PMU.
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8 Final Conclusions and Recommendations

8.1 Introduction

One of the main ams of the Program is to introduce means by which communes can generate
additiona income from changing and improving current agricultural practices and introducing or
improving infragtructure. In generd terms, the biggest long term environmentd effects that
encouraging these activitiesis likely to have rdate to the following possible scenarios
- That people are likely to farm larger areas due to increased access to resources, technology,
improved infrasiructure and markets.
That those areas they do farm are likely to be more intensvely farmed due to improvements
in access to resources, technology, infrastructure and markets, which is likely to place a
greater emphasis on additiond pesticide and fertiliser inputs.

In order to ensure that these potentid impacts are mitigated, aternative agriculturd practices and
crops better suited to the capability of the land and natura environment need to be encouraged
to generate greater incomes for less net environmenta impact.

This will represent the best outcome from an environmental standpoint, especidly if it can be
achieved without the requirement for large, potentidly damaging fertiliser and pesticide inputs.
The redity however is more likely to represent a combination of these scenarios and it will
therefore be important to ensure that Program support of dl Income Generation and
Infrastructure activities uses the process set out in the PEMM.

Adequacy of Environmental Management Procedures

The PEMM references the EIAC asthe primary tool in the environmental management process.
It dlows for identification of environmenta issues, includes references to rdevant EMGs to
address these issues and provides recommendations where further action may be required.

The PEMM is a good framework by which Program activities can be controlled from an
environmenta point of view. A number of amendments however are recommended to make it a
more useful and usable document in this regard:
- The PEMM should now reference the EPBC Act, 1999 that supersedes the Environment
Protection Impact of Proposals Act 1974.
The PEMM relies on the adequacy of the EIAC and the EMGs in providing a user friendly
guide to Program gaff for assessng the environmenta issues associated with a particular
Program  supported ectivity. Following therr review, ggnificant amendments were
recommended to the EIAC and EMGs.

The review of the draft EIAC reveded that it required some amendment and reworking to
render it of more usegble by the Program, due principdly to its scope differing from Program
activities and its ease of use. These include the following:

The EIAC and EMGs did not cover dl Program activities and included information on a
number of activities that are not relevant to the Program. These have been amended.
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An additiona column was required in the EIAC table indicaing the nature of the
environmental issue that results from a Program activity and associated impact. This
provides training and guidance to the IEO and PMU over and above that contained in the
origind EIAC.

The EIAC did not reference the relevant EMGs to be used as was stated in the PEMM. As
these are the principal source of guidance on what action is required to manage a particular
issue, this has been incorporated into the revised EIAC.

The EIAC provided columns for scoring the sgnificance of the issue in question without
providing any guidance as to how to make and assessment of the significance of the issue.
This has been removed and additional guidance provided to enable a better judgement to be
made.

The EIAC provided a column titled ‘ Supplementd Information’ without providing a clear
indication as to what the IEO or PMU gaff member might usefully use the information for.
The EIAC now references the relevant EMG.

The PEMM and EIAC do not clearly indicate when the IEO or PMU gaff member is to
look to use guidance information contained within the EMGs or when the ‘Mitigation
Measures information is to be used. It is recommended that the preliminary source of
guidance for the Program should be the EIAC and EMGs with supplementary detall
provided by the Environmenta Scoping Study.

The origind EMGs entitled * Site Control’, * Soil Eroson’ and * Controlling Stormwater’ have
been amended. They are now entitled ‘Construction Management’, ‘Soil and Nutrient
Management’ and ‘Water Management’ and have been extended in scope to reflect
Program activities.

Sgnificant repetition existed within the origind EMGs, such that activities that may cause
an impact and those recelving environments where impacts might be felt are both
described. The origind EM Gs have been amended to reduce this repetition.

The origind EMGs did not reference other sources of guidance such as the Environmenta
Scoping Study that provides useful technica information to enable the PMU and IEO to
make more informed decisons regarding issues. The new EMGs have been amended to
include thisinformetion.

Methodology for Assessing Environmental Impacts

A three phased approach to the environmental assessment of Program activities is
recommended via the amended EIAC. This does not require any changes to the content and
intent of the PEMM but requires that Planning, Implementation and Operationd phases of
Program activities are listed in the amended EIAC. A description of these phases is outlined
below.

Planning Phase

When considering an infrastructure or income generation activity, the first question to ask is does
it require a change in land use and if so does it result in the destruction or loss of any valued
habitats or sengtive environmental areas? Thisis particularly relevant where naturd land is being
cleared. If vaued habitat is to be sgnificantly impacted upon, then, where practicd, dternative
aress for the activity in question should be sought. Vaued habitats and environmentaly sengitive
aress include for example naturd forest areas, natural wetland areas with high bird populations
and estuaries, and of course those areas set asde by the GOV. Development of and impacts
upon such areas should be avoided where possible.

S\NRFD\PROJ\VIE1506 QUANG NGAI RURAL DEVELOPMENT\PHASE 2REPORTSFINAL REPORTSENVIRONMENT\ENVIRONMENTAL SPECIALIST REPORT
0403.00C



Quang Ngai Rural Development Program (QNRDP) - Phase 2
Environmental Specialist Report 22

Implementation Phase

Once a decison has been made with respect to an area of land to be developed, the
establishment of that land parcel for the new activity needs to involve gppropriate practices. As
far as devedopment of naturd habitat for agriculturd use is concerned, this should include
retaining mature trees where possible, burning practices that dlow animals to escape, and the
establishment of a mulch, ground cover or contour bunding on steeply doping land to safeguard
againg erosion prior to crop establishment.

In terms of infrastructure such as roads, tracks and bridges. the potentid exists for such
Structures to impact upon the flow regimes and qudity of water within rivers and watercourses,
the potential for accelerated erosion and impact upon watercourses during construction, noise,
dust and waste management issues during construction.

Wedlls, toilets and bathrooms dternatively tend to give rise to the potentia for environmenta
hedth issues relating to ther design and sting if they are not indaled to correct specifications
and taking into account the location of potentid source of contamination such as animd pens.
Furthermore it is important to ensure that the kinds of materids used in their construction do not
give rise to the potentia for human hedth issues.

Operational Phase

Finally, appropriate practices need to be established in order to ensure that the infrastructure put
in place, or land developed for an dternative end use is appropriately managed over time. Thisis
particularly important in terms of agriculturd land use where the cagpatiility of the land needs to
be taken into account when considering crop selection.

Sdection of an appropriate crop will hep safeguard againg eroson occuring and the
requirement for large fertiliser and pedticide inputs. This is important as excess fertilisers not
absorbed by crops can migrate to deeper strata of soil and reach ground water and rivers where
eutrophication, or oxygen darvation of rivers can occur. Fertilisers such as nitrate and
phosphate can furthermore accumulate in soils, dtering its physica and chemicad compostion,
causing it to become more acid, compact, and porous.

Pegticides smilarly can accumulate in ground and surface water causing impacts upon plants and
animds and people, particularly if water is being used for drinking as bailing will not render it
safe for consumption. The prevention of eroson will dso be important to maintain the
productivity of the land on an ongoing basis.
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Appendix 1: Environmental Impact Assessment Checklist
Road & Bridge Construction
Activity affecting Impacts on the Applicable? | Main environmental . EMG
. ) . Recommended action
environment environment Yes/No issue References
Planning Phase
New track, road or bridge or | Clearance of native Loss of biodiversity Select alignments and site 3
widening of exigting track, vegetation and habitat to avoid areas of
road or bridge undisturbed forest
vegetation or areas of
known environmental vaue
Encroachment on higtorically Cultural impacts for Consult with community to 1,2,3
or culturally significant sites community avoid these areas. Select
dignments to avoid them.
Creation of pathways for Disease spread to Consult with community to 2,6
disease vectors humans and animalsand | safeguard against this if
plants disease is known to be
present in a particular area
New track/road or widening | Disruption of natural course Affects water Select dignmentsto avoid 11
of existing track/road of river communities such asfish, | these areas, or ensure that
plants and birds culverts are put in place to
alow natural flows
Isolation of communities of I solation can cause Sdlect dignmentsto avoid 11
plants, animals and fish communitiesto the most valued natural
deteriorate and die out habitats eg undisturbed
forest areas
Creation of opportunity for Loss of biodiversity Consult with community to 2,3
further illega land clearing safeguard against this
activity
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Activity affecting Impacts on the Applicable? | Main environmental . EMG
. ) . Recommended action
environment environment Yes/No issue References
Implementation Phase
Track/road/bridge Increased erosion during Soil and other materias Ensure that sand and 4,9
construction activity construction that enters rivers can affect plant, fishand | cement is covered or
and streams bird communities, via contained and cannot
smothering and dtering escape into rivers
river pH
Noise and dust during Nuisance to community Provide safety protection 2,4,5,6
construction period for workers. Limit days and
time of congtruction
Bridge congtruction activity | Temporary disruption of Affects water Ensureriver flow is 4
natura flow of river during communities such asfish, | maintained
placement of foundationsin or plants and birds
adjacent to river bed/banks
Storage of road, track or Soil, sand and cement may Soil and other materias Ensure that sand and 4,7,8,9, 10
bridge building materids enter rivers due to rain or can affect plant, fishand | cement is covered or
wind bird communities, via contained and cannot
smothering them and escape into rivers
atering river pH
Digging of borrow pitsfor a | If borrow pits are located in This can cause impacts Select suitable borrow pits 4,7,8,9,10
track, road or bridge sensitive areas eg steeply upon water quality in or ensure that erosion
doping areas or near rivers, rivers, making it dirty and | control measures arein
erosion can occur with smothering plants and fish| place Eg earth contour
borrow entering river bunds
Construction waste Waste such as cement bags, They can cause Appropriately dispose of 4
generated from track, road, plastic etc may enter rivers blockagesin theriver and | wastes
bridge construction etc. and cause an impact on small amounts of cement
the environment etc to enter theriver,
affecting water quality
for humans and fish and
birds
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Activity affecting Impacts on the Applicable? | Main environmental . EMG
. ) . Recommended action
environment environment Yes/No issue References
Use of heavy plant and Potential for hydrocarbons to Impacts on water quality | Appropriate practicesto 4,7
machinery reach river making it bad unsafe to ensure no wash down of
drink and impacts upon plant in rivers and that fuels
fish and oils are adequately
contained
Operational Phase
Track/road use Noise and dust pollution Nuisance to certain Site track/bridge away from 2,3,4,5,6
households in community | sensitive community
facilities eg kindergartens if
possble
Track/road operation Erosion of soil from roadsides Soil can wash into locd Maintenance of road and 4,8
if not revegetated rivers and streams stabilise sides with
structures or vegetation
Agricultural Activities Changing Land Use
Activity affecting Impacts on the Applicable? | Main environmental , EMG
. ) : Recommended action
environment environment Yes/No issue References
Planning Phase
Clearance of natural forest Destruction of native Loss of biodiversty Try to avoid areas of 1,2,312
areas for agricultural use vegetation and habitat undisturbed forest
vegetation or areas of
known environmenta value
and suggest dternatives
Isolation of plant and animal Isolation can cause Leave corridorsto prevent 1,2,311,12
communities either side of communitiesto animals and plants
cleared areas deteriorate and die out becoming isolated
Clearance of natural Destruction of native Against the Vietnam Consult with Vietnam 3,12
vegetation in protected area | vegetation and habitat GOV and AusAid laws regulatory authoritiesto
for agricultural use and guidelines ensure area being cleared is
not protected
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Activity affecting Impacts on the Applicable? | Main environmental : EMG
. . . Recommended action
environment environment Yes/No issue References
Clearance of natural forest Destruction of native Loss of biodiversity Minimise clearance of 3,12
areas for housing associated | vegetation and habitat primary forest vegetation
with newly cultivated area when constructing buildings
Housing associated with Potentia for activities Potential impacts on New housing should 2,7
newly cultivated area associated with housing eg water quality causing construct appropriate wells
waste and effluent generation impactson fish and toilets to safeguard
to impact upon river and communities and potential | against health and
groundwater human health issues environmental issues
Introduction of livestock Cloven hoofed animals can Reduction in soil fertility | Selection of appropriate 7,8,11
grazing cause accelerated erosion, and vegetation and fish stocking levelson
and change habitat of an area smothering due to erosion | appropriate land units
Potential for ingress of faecal Potentid impactson House animas at least 20m 2,7
matter to water sources water quality from human | away from wells and
consumption point of preferably not upsope of
view them
I mplementation Phase
Clearing of natural vegetation | Increased erosion once Soil and other materia Make earth contour bunds 4,8
areas clearance has occurred that can smother plants and on steep dopes and leave
may enter rivers fish and affect bird cleared vegetation as
communities mulch to reduce erosion and
encourage regrowth. Clear
during dry season
Operational Phase
Establishment of new crop Increased erosion of soil if Soil may enter rivers, Select appropriate crop for 4,7,8,11
chosen crop is not able to bind smothering plants and the particular land being
soil together or provide fish and affecting birds cleared
sufficient cover. (ie not well
suited to the land capability)

S\NRFD\PROJVIE1506 QUANG NGA| RURAL DEVELOPMENT\PHASE 2REPORTSFINAL REPORTSENVIRONMENT\ENVIRONMENTAL SPECIALIST REPORT 0403.DOC



Quang Ngai Rural Development Program (QNRDP) - Phase 2

Environmental Specialist Report Appendix 1-5
Activity affecting Impacts on the Applicable? | Main environmental : EMG
. . . Recommended action
environment environment Yes/No issue References
Requirement for High fertiliser application
additiona/high fertiliser can cause aga growthin
gpplication due to loss of rivers and death of fish
fertility through erosion and and plants through
other meansif poor crop oxygen depletion
selection made (‘ Eutrophication’)
Potentia for introducing Potentia for introducing Potentia for diseaseinto | Ensure introduced animals 2
disease with animasintoan | diseaseinto local anima local populationsto have | are vaccinated
area eg cattle and pigs populations adverse effect on health
Potential for genetic Increased likelihood of and livelihoods of people Inter-village trade of 2
deterioration of introduced disease amongst animals animals to prevent genetic
animasif kept within same deterioration
village
High pesticide/herbicide Impacts upon river quality and Loss of biodiversity and | Provision of advice on 7,8, 11
application deaths of non-pest animals eg destruction of loca suitable application rates.
insects and birds habitats. Potential human
hedlth issue
Fertiliser application Incorrect fertiliser application Loss of soil fertility Provision of advice on 7,8, 11
can change soil composition causing loss of income, suitable application rates.
causing acidity and hardness, and potential damage to
and high nutrient levelsin river ecosystems
rivers
Track/road useto new area | Noise and dust pollution Nuisance to community | Site track away from 2,4,6,7
sendtive community
facilities eg kindergartens if
possble
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Buildings & Minor Infrastructure
Activity affecting Impacts on the Applicable? | Main Environmental . EMG
. : : Recommended action
environment environment Yes/No iIssue References
Planning Phase
Clearance of natura forest Destruction of native Loss of biodiversity Try to avoid aress of 2,3,12
areas for buildings or vegetation and habitat undisturbed forest vegetation
electrica infrastructure or areas of known
environmenta value and
suggest aternatives
Congtruction of anew village | Potentid for activities Potential impacts on New housing should 2,3,12
or satellite community with associated with housing eg water quality causing construct appropriate wells
new housing genera waste and effluent impacts on fish and toilets to safeguard
generation to impact upon communities and potential | against health and
river and groundwater human health issues environmental issues
I mplementation Phase
Situation of well downstream | Potentia for water quality to Principaly ahuman Try to ensure that wells are 4,7
and near to source of human | be impacted upon by eevated health issue. Potential for | located a significant distance
or animal effluent eg. buffalo | E coli and other micro sickness amongst people | away from buffalo wallows
wallow or toilet organisms if downdope of them, or that
buffalo wallows are
relocated
Location of toilet adjacent to Try to ensure that toilets are 4,7
watercourse or source of not constructed adjacent to
water eg. A pre-exiging pre-existing wells taking
unlined well groundwater from asimilar
depth, or install appropriately
lines and filtered well
Use of asbestos sheeting for | Although unlikely, the A human hedlth issue. Alternative roofing materials 4
roofsin buildings eg. toilets | potential exists for asbestos to Asbestos fibres can should be utilised where
and bathrooms be damaged and release cause serious respiratory | practical. Eg Tin
fibres. almentsif inhded ina
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Activity affecting Impacts on the Applicable? | Main Environmental : EMG
. ) : Recommended action
environment environment Yes/No issue References
Existing asbestos roofs 4
should be painted to extend
life and safeguard against
fibre release
Storage of construction Soil, sand and cement may Soil and other materia Ensure that sand and cement | 4,7, 8, 9, 10
materias enter rivers due to rain or can affect plant, fishand | iscovered or contained and
wind bird communities by cannot escape into rivers.
smothering them and Washing of tools should take
atering river pH place over natural ground
away from watercourses
Construction waste Waste such as cement bags, They can cause Appropriately dispose of 4,7
generated plastic etc and some residues blockages in the river wastes
of materials may enter rivers affecting water quaity
etc. and cause an impact on for humans, fish and
the environment birds. Can be ingested by
animas
Transformer congtruction Potentia over time for Oil inwater supply will Ensure that transformers put 7,8
leakages of oilsfrom cause issues for human in place are bunded ie they
transformers that can cause consumption. PCBs are a | are situated on a concrete
impacts on water quality, carcinogen (cancer base with concrete retaining
particularly if oils contain Poly causing) and bio- wells to safeguard any spill
chlorinated Biphenyls (PCBs) accumulate from reaching the
environment
Operational Phase
Use of pesticidesherbicides | Impacts upon rivers and Lossof biodiversty and | Control use of pesticides and 2,7,8
around buildings deaths of non-pest animals eg potential human health herbicides
insects and birds issueif children ingest
pesticides/herbicides
Lead based paintsin Potentia human health Site track away from 4
kindergarten buildings issueif children come sengtive community facilities
into contact with our eg kindergartens if possible
ingest lead based paint
from surfaces
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Irrigation Activities
Activity affecting Impacts on the Applicable? | Main environmental . EMG
. ) . Recommended action
environment environment Yes/No issue References
Planning Phase
Establishment of new Clearance of native Loss of biodiversity Select sites that avoid the 2,3,11,12
irrigated area vegetation and habitat requirement to clear areas
of undisturbed forest
vegetation or areas of
known environmental vaue
Encroachment on historically Culturd impacts for Consult with community to 2,3
or culturally significant sites community avoid use of these areas
Disruption of natural course Affects water Sdect dignments to avoid 3,11
of river communities such asfish, | these areas, or ensure that
plants and birds culverts are put in place to
alow natura flow rates
Isolation of communities of Isolation can cause Sedlect alignments to avoid 3,11
plants, animas and fish communities either sde | the most valued natural
of areato deteriorate and | habitats eg undisturbed
die out forest areas
Reduced flow in river due to Affects water Ensure that diversion into 3,11
water being diverted communities such asfish, | irrigated areais not too
birds and plants by great so asto disrupt
reducing available habitat | natural river flow
and nutrients
Potential for drawdown if Canresult in lowering of | Ensure that an assessment 11
groundwater being used as water table and drying of | of the suitability of the
source of irrigation water wdlsimpacting upon source of irrigation water is
peoples health meade prior to
implementation
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Activity affecting Impacts on the Applicable? | Main environmental . EMG
. ) . Recommended action
environment environment Yes/No Issue References
I mplementation Phase
Congtruction of new irrigated | Increased erosion during Soil can smother plants Ensure that sand, cement 4,7,8,9
area congtruction of bunds that and fish and affect bird and soil is covered or
may enter rivers and streams communities contained and cannot
escape into rivers
Noise and dust during Nuisance to community | Provide safety protection 4,56
construction period for workers. Limit days and
time of construction
Storage of building materids | Soil, sand and cement may Soil and other materia Ensure that sand and 4,7,8,9
for congtruction of irrigated | enter rivers dueto rain or can affect plant, fishand | cement is covered or
area wind bird communities by contained and cannot
smothering them and escape into rivers
atering river pH
Waste generated from Waste such as cement bags, They can cause Appropriately dispose of 4,7,11
construction of irrigated area | plastic etc may enter rivers blockages in the river wastes
eg concrete channels etc and cause an impact on the and small amounts of
environment cement etc to enter the
river, affecting water
qudity for humans, fish
and birds
Oper ational Phase
The newly established Impacts upon river water Lossof biodiversity and | Control use of pesticides 2,7,8
irrigation areawill be subject | quality and deaths of non-pest potential human hedlth and herbicides
to herbicide and pesticide animals eg insects and birds issue
gpplication
The newly established Impacts upon river water High fertiliser gpplication | Use appropriate quantities 2,7,8
irrigation areawill be subject | quality through elevated levels can cause algal growth in | and types of fertilisers, such
to fertiliser gpplication of nutrients rivers and death of fish as natura fertiliserslike
and plants through buffalo manure where
oxygen depletion practical
(* Eutrophication’)
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Activity affecting Impacts on the Applicable? | Main environmental : EMG
. ) . Recommended action
environment environment Yes/No Issue References
Petrol or diesel pumpsinuse | Diesd or petrol residues may Hydrocarbons such as Ensure petrol and diesd is 2,4,7
on irrigation system escape to river petrol and diesdl can appropriately stored away
cause fish deaths and from sensitive receptors
affect quality of water such asrivers
for human consumption
Noise pollution Nuisanceto certain Site pump away from 2,5
households in community | houses where possible or
restrict hours of use
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Appendix 2: Environmental Management Guidelines (EMG)

Summary Sheet

District: | |

Commune: | |

Village: | |

Date:

USER NOTES: The following Summary Sheet is to be completed by QNRDP Program Management Unit (PMU) and
Infrastructure and Environment Officer (IEO) once the various environmental control guidelines required for Program
activities and subprojects have been identified. This document and the environmental management guidelines (EMGs)
it nominates will become the QNRDP Environmental Management Plan (EMP) and should be attached to the
documents submitted for Department of Science, Technology and Environment (DOSTE) approvals and licenses,
tender documentation and the final contract documentation. Further information can be obtained from the
Environmental Impact and Management Issues Scoping Study, URS, December 2001 (‘"Environmental Scoping
Study') and references are made within the EMGs to information contained within this report.

Tick the box adjacent to the EMGs required for this activity or subproject and attach the EMG to the back of the
Summary Sheet.

EMG 1 - Cultural Heritage

EMG 2 - Social and Community Concerns

EMG 3 - Protection of Sensitive Areas

EMG 4 - Construction Management

EMG 5 - Noise Control

EMG 6 - Dust Control

EMG 7 - Water Quality

EMG 8 - Soil and Nutrient Management

EMG 9 - Controlling Sediment

EMG 10 - Management of Stockpiles & Spoil heaps

EMG 11 - Water Management

JuttbuoutuyL

EMG 12 - Vegetation Clearance

Signed and Dated:

QNRDRP Infrastructure and Environment Officer
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CULTURAL HERITAGE

Appendix 2-2

Policy/Objective

To ensure that the works have only acceptable impact on the cultural heritage of
the local population.

Control Measures

1. The Contractor will liaise with the local community to identify sites of cultural
importance.

2. The Contractor shall ensure that all such areas, trees, structures or sites of
cultural importance are protected, if necessary by barriers.

3. The Contractor shall ensure that all construction workers are aware of the
significance of such sites.

4. Local community to appoint a watchperson to ensure that such sites are not
damaged or violated.

Monitoring

The IEO will liaise with local community to ensure that sites of cultural
importance are protected.

Corrective Action

If any damage occurs, discuss with the local community an implement any
remedial actions requested by them.
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SOCIAL AND COMMUNITY CONCERNS

Appendix 2-3

Policy/Objective

To minimise social disturbance and maximise community benefits from QNRDP
activities and subprojects.

Control Measures

1. The PMU will advise the local community of QNRDP plans in advance of any
works, construction or activities, and through QNRDP participatory framework
involve them in planning and implementation.

2. The Contractor will liaise with the local community to identify culturally
sensitive areas and avoid disturbing them (refer to EMG 1).

3. The Contractor to negotiate access to and use of local resources with the local
community and DOSTE.

4. The contractor to negotiate with the local community and DOSTE regarding
the location of disposal areas and stockpiles (refer EMG 10).

5. The Contractor to avoid disturbances near residential areas where possible.

6. The Contractor shall control runoff and manage sediments near gardens,
fishponds and water bodies (refer EMG 11)

7. The Contractor shall arrange for local people to be employed and trained on
aspects of the activity or subproject.

8. Women's Union and other commune groups to be included in subproject
activities.

9. The community should be consulted to establish whether diseases are present
in an adjacent area that could be spread by the establishment of a road or
planting of a particular crop type

10 The community should be consulted to establish whether establishment of
road or bridge infrastructure is likely to give rise to added pressure to degrade
local natural resources, such as via logging activity etc

Monitoring

The IEO will liaise with local community to ensure that the local community is
fully informed and that any areas of concern are acted upon.

Corrective Action

Any problems or complaints to be recorded and actions taken to resolve
concerns undertaken immediately and also recorded.
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PROTECTION OF SENSITIVE AREAS

Appendix 2-4

Policy/Objective

To minimise negative impacts on sensitive ecosystems, culturally sensitive areas
and the natural environment. (Refer Section 2.4, Environmental Scoping
Study)

Control Measures

1. The PMU will advise the local community of QNRDP plans in advance of any
works, construction or activities, and through QNRDP participatory framework
involve them in planning and implementation.

2. The Contractor will liaise with the local community to identify culturally
sensitive areas and avoid disturbing them (refer to EMG 1).

3. The PMU shall locate all construction sites/activities away from sensitive
areas.

4. The PMU shall ensure that the Contractor is aware of locations of sensitive
areas and avoids them.

5. The Contractor shall ensure that all construction workers are aware of the
significance of such sites and the need to avoid impacts on any such sites.

6. Ensure that Program activities/infrastructure do not result in isolation of
communities of plants, animals and fish, or disrupt watercourses. Ensure that
culverts etc are in place to allow natural flow lines to be maintained

7.Ensure that Program infrastructure such as roads and bridges do not contribute
to increased exploitation of natural resources e.g. by providing improved access
for illegal logging activity

Monitoring

The IEO will liaise with communes to ensure that environmentally sensitive sites
are protected.

Corrective Action

If any damage occurs, discuss with the communes and DOSTE and implement
any remedial actions requested by them.
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CONSTRUCTION MANAGEMENT

Appendix 2-5

Policy/Objective

To minimise inconvenience and to ensure that construction workers, school
students, QNRDP staff and local residents are not endangered during the
implementation of activities and subprojects and that appropriate construction
materials are used and wastes are appropriately disposed of (particularly during
construction works).

Control Measures

The Contractor shall ensure that all health and safety requirements are in place
on the construction site, and with the IEO shall conduct an awareness campaign
for staff and local residents to ensure that all are aware of possible danger.
Erect barriers to restrict access to work areas and ensure personnel are
appointed to monitor movement around work sites. Control measure shall
include:

1. Erection of personnel barriers to limit access to unauthorised personnel

2. Construct and maintain alternative routes around work sites

3. Employ local residents to facilitate awareness and monitor the movement of
residents around work sites so they are not endangered in any way

4. Clearly signpost alternate routes and detours

5. Store all materials and equipment on site so as to prevent damage to the site
and minimise hazards to persons, materials, equipment and the environment

6. Hazardous goods (including fuel and oil) shall be stored and handled only
within an area set aside for that purpose and was down of vehicles should occur
in a contained area away from watercourses

7. Ensure that activities do not significantly disrupt the natural flows of rivers
during construction

8. Ensure that asbestos containing materials are not used in building
construction. Where asbestos roofing materials have been used, these should be
painted to safeguard against detrioration and prevent fibre release

9. Ensure all wastes generated are appropriately disposed of in accordance with
GOV laws and guidelines

10. Ensure that all transformers are underlain by concrete and bunded to contain
any leakages of oils that could potentially occur via leakage

Monitoring

IEO to conduct regulare inspections during construction activities, check on
safety measures and waste management issues. Contractor and IEO to liaise
with local CPU leaders regarding appropriate locations for work sites and
alternate routes and detours if required.

Corrective Action

Any problems to be acted upon immediately and recorded by IEO.
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NOISE CONTROL

Policy/Objective

To minimise the impact of noise on residents and commune facilities (schools,
health clinics, halls etc)

Control Measures

The IEO shall ensure that the Contractor prevent noise levels that are likely to an
annoyance to the commune. All noise generating plant and equipment and
processes shall be controlled to minimise noise. Control measure shall include:

1. Use of modern and well maintained equipment

2. Use of noise screens or mounds near residential areas

3. Advise commune leaders, school and health clinic staff etc when there will be
unavoidable noise

4. Generally carry out all noisy construction activities during normal working
hours. Contractor and IEO to negotiate with commune leaders, school and
health clinic staff to identify any 'noise free' requirements and ensure that noisy
activities are avoided at these times.

Monitoring

Weekly inspection of all noise producing sources on activities and subprojects.
Discuss any problems with representatives of the commune.

Corrective Action

Any machines, plant or processes producing excessive noise shall cease
operation and remedial action taken to the satisfaction of the IEO.
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DUST CONTROL

Appendix 2-7

To ensure there is no health risk or inconvenience or nuisance due to dust

Policy/Objective production

The Contractor shall control construction activities to prevent excessive dust
generation. Control measures shall include:

1. Spray water on exposed surfaces

Control Measures

2. Install wind breaks, dust screens or fences between exposed surfaces,
concrete or tar batching areas and commune facilities and houses

3. Wet roads and tracks and fill being carried in open trucks

Monitorin ] . .
onitoring Discuss any problems with representatives of the commune.

Weekly inspection of all dust producing sources on activities and subprojects.

Corrective Action Any problems or complaints to be acted upon immediately.
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WATER QUALITY

Policy/Objective

To avoid contamination of potable water sources from solid waste, sewerage and
construction activities. (Refer Table 25, Environmental Scoping Study for
Vietnam Drinking Water Quality Guidelines)

Control Measures

The Contractor shall ensure that all construction activities and disposal of waste
products are managed to minimise their impact on local water sources. Control
measures shall include:

1. Isolate construction plant, workshops, storage areas, concrete or tar batching
areas etc from other surface runoff to prevent spillage entering local water
sources. Clean and rehabilitate when activities are complete

2. Hazardous goods (including fuel and oil) shall be stored and handled only
within an area set aside specifically for that purpose. This area shall be located
away from drainage lines and bunded off from the remainder of the site.

3. Direct runoff from the site and wash up operations into a settling basin

4. Contain all stored waste within the construction site

5. During site clean up dispose of contaminants in an approved manner: burn all
spilled fuel oil etc; discharge gaseous contaminants - diluting with fresh air;
chemical an other liquid contaminants shall be stored in appropriate containers
and disposed of at an authorised toxic landfill site

6. Crush, burn and bury all inorganic waste in an approved area

7. Compost or use as animal food all green organic wastes

8. New toilet facilities shall be: located away from sources of potable water
supply; of sufficient capacity to service the population using the facility; and,
above waterable pit latrines or composting toilets

9. All wells installed should be situated a recommended 20 metres away from
any upslope source of contaminants such as a water buffalo wallow, animal pen,
or unlined toilet

10. Ensure septic tank outflows are not located near potable water supplies or
drain into the natural watercourse catchments

Monitoring

Daily visual assessment of control measures and water quality together with
consultation with CPC leaders

Corrective Action

Any problems or complaints regarding water quality shall be addressed
immediately by whatever measures are required to fix the problem.

Appendix 2-8
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SOIL & NUTRIENT MANAGEMENT

Policy/Objective

To control the severity and extent of erosion and prevent rivers and soil against
deterioration via application of inappropriate amounts/rates of pesticides and
fertilisers

Control Measures

The Contractor shall implement pre-construction, construction and post
construction controls and management practices to minimise erosion. Control
measures shall include:

1. Construct necessary temporary/permanent control structures such as catch
drains, slope drains and bunds to divert stormwater around activities and
construction sites

2. Earthworks to be completed in stages such that a minimal area of ground is
open or clear or exposed at any one time

3. Keep vegetation clearing to a minimum

4. Avoid disturbance on steep slopes

5. Keep construction vehicles, plant and equipment on defined tracks

6. Encourage revegetation after construction activities have finished

7. Ensure that borrow pits are located in areas not prone to erosion or that
adequate erosion control measures are in place

8. Ensure that pesticides and fertilisers are applied in accordance with GOV
guidelines (refer Tables 21 & 22 in Environmental Scoping Study and
Section 2)

Monitoring

The Contractor shall; regularly inspect the site to ensure that erosion control
measures are in place and working effectively; and, inspect the site after heavy
rains to check for damage such as scour, soil erosion or sediment deposition.
The IEO shall inspect the site regularly during construction and activities to
ensure compliance with the guidelines

Corrective Action

Repairs to damaged areas, re-establishment of vegetation re-growth. Modify and
improve drainage control strategies
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CONTROLLING SEDIMENT

To minimise the impact of stormwater containing sediment on streams and

Policy/Objective coastlines

The Contractor shall implement pre-construction, construction and post
construction controls and management practices to minimise sedimentation.
Control measures shall include:

1. Construct necessary temporary/permanent control structures at the outset of
construction. These structures may include the installation of filter-sediment
fences, hay bales, filter drains, filter strips, grass outlets and sediment transport
basin traps around culverts, drains, soil stockpiles and all other areas which may
have the potential to erode or be affected by sedimentation

2. All disturbed areas that are not to be paved or gravelled should be revegetated
or prepared for natural revegetation after final landscaping

Control Measures 3. Ground disturbance should be staged so that it is limited to areas of a
workable size

4. Construction and activities should be scheduled so that large areas of soil and
earth are not exposed during the wet season

5. Isolate construction plant, workshops, storage areas, concrete or tar batching
areas etc from other surface runoff

6. Avoid discharging water onto unstable slopes or old landslips

7. Encourage revegetation after construction activities have finished

The Contractor shall; regularly inspect the site to ensure that sedimentation
control measures are in place and working efficiently; and, inspect the site after

Monitoring heavy rains to check for damage such as scour, soil erosion or sediment
deposition. The IEO shall inspect the site regularly during construction and
activities to ensure compliance with the guidelines

Repairs to damaged areas, re-establishment of vegetation re-growth. Modify and

Corrective Action . . .
improve drainage control strategies
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MANAGEMENT OF STOCKPILES & SPOIL HEAPS

Appendix 2-11

Policy/Objective

To manage these features so that dust and sediment runoff are minimised

Control Measures

1. The Contractor shall negotiate with commune leaders about the location of
dumping areas. [f spoil is to be dumped in the local area, prepare a level site on
which spoil can be dumped and piled

2. The stockpile or spoil heap location should be chosen so as to avoid blocking
surface runoff or drainage lines. If this is not a ridge crest or flat plain site, the
base should be be levelled and contained

3. If the stockpile or spoil heap contains fine sediments, it should not be left bare
for long periods and should be covered to prevent dust generation, erosion and
sediment runoff in areas of high rainfall

4. Stockpiles and spoil heaps must be subject to stability calculations to
safeguard against a major slip occurring

5. Where possible, spoil should be used to backfill quarry areas or waste
disposal sites or pits before they are re-vegetated

6. Isolate construction plant, workshops, storage areas, concrete or tar batching
areas etc from other surface runoff

7. Avoid discharging water onto unstable slopes or old landslips

8. Encourage revegetation after construction activities have finished

Monitoring

The Contractor shall regularly inspect stockpiles and spoil heaps, in particular
after heavy rains to check for damage such as scour, soil erosion or sediment
deposition. The IEO shall inspect the site regularly during construction and
activities to ensure compliance with the guidelines

Corrective Action

Repairs to damaged areas, re-establishment of vegetation re-growth.
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WATER MANAGEMENT

Policy/Objective

To minimise the impact of contaminated runoff water and minimise the disruption
to watercourses by infrastructure; and the selection of appropriate alignments for
roads etc that avoid blocking lines of natural drainage where possible (Refer
Table 25 Environmental Scoping Study)

Control Measures

The Contractor shall implement pre-construction, construction and post
construction controls and management practices to minimise sedimentation.
Control measures shall include:

1. Runoff from non-construction areas should be diverted (temporarily) around
the construction site to keep natural flow separate from construction runoff

2. The Contractor shall liaise with commune leaders to ensure that in areas of
intensive gardening, shrimp farming or sensitive agriculture, especially in areas
of high rainfall, runoff from construction sites will not be directed onto garden
plots or fish ponds etc

3. Stormwater runoff from construction sites should pass through a gross
pollutant trap (to filter plastics, cans etc) and over a vegetated surface to remove
petroleum-based organic pollutants before discharging into drainage systems

4. Drains and culverts should be designed to remove all runoff water without
scour. On steep slopes culverts may need to be stepped using rock slabs or
gravel in gabion baskets

5. Select appropriate alignments for roads and other linear features that may
disrupt drainage lines and ensure measures such as culverts allow for natural
flow regimes to be maintained

6. Any new irrigation activity should take into account the volume of water
available from groundwater resources to safeguard against lowering of water
levels in wells and impacts upon the community

Monitoring

The Contractor shall regularly inspect the site to ensure that stormwater control
measures are in place and working effectively, in particular after heavy rains to
check for damage such as scour, soil erosion or sediment deposition. The IEO
shall inspect the site regularly during construction and activities to ensure
compliance with the guidelines

Corrective Action

Repairs to damaged areas, re-establishment of vegetation re-growth.
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VEGETATION CLEARANCE

Appendix 2-13

Policy/Objective

To minimise the environmental impact of vegetation clearance on natural
ecosystems, including flora and fauna

Control Measures

1. The Contractor shall liaise with DOSTE and commune leaders to identify
vegetation areas that have significant value

2. Mature trees or trees of environmental significance must, where possible, be
retained. Where trees in or near the construction site are to be retained they
shall be protected throughout the construction period

3. Vegetation clearing shall be kept to a minimum

4. Encourage re-vegetation after construction activities have been completed

Monitoring

The Contractor shall regularly inspect vegetation areas to ensure that trees and
vegetation of significance are not damaged (Refer Section 2.4 Environmental
Scoping Study). The IEO shall inspect the site regularly during construction
and activities to ensure compliance with the guidelines

Corrective Action

If significant vegetation or trees are cleared/damaged in the construction
process, the need for rehabilitation works shall be discussed with DOSTE and
commune leaders




