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1 Introduction 

Mana Forest Products (Fiji) Ltd. is proposing to set up its own sawmill on land 
purchased by the company. A suitable block of freehold land has been identified on a 
flat site near the mouth of the Deuba River (Navua). The sawmill is envisaged to have 
an initial capacity of around 25 cubic metres of sawn timber per 8 hour shift expanded 
to 50 cubic metres per shift within a few years of operation. The company is committed 

. to establishing a state of the art system and has indicated a desire that the mill is 
operated in a manner to reduce any environmental impacts. In addition to the milling 
machinery the project will eventually encompass a kiln drying facility to add value to the 
sawn timber. The raw material will be mostly native hardwoods purchased from a variety 
of concessions located along the south coast of Viti Levu. 

2 Project Description 

The sawmill has been designed to operate as a totally integrated package using the 
best technology available to reduce waste and achieve quality output. The aim is to 
produce quality timber for export with very low tolerances on final sawn size. A key point 
in the design of the mill which has attracted Fiji government attention is the proposal to 
use the latest bandsaw technology. The mill design has been completed by A.E. Gibson 
and Sons of Kendall Australia . 

The mill is being designed to accept indigenous timbers with a log diameter of 1.5 m 
maximum and processing lengths of between 2.1 m and 6.0 m. The source of timber will 
be the forested area of southern Viti Levu and would include species such as: Dakua 
Makadre, Damanu, Kaunicina, Kauvula, Mavota, Rosarosa, Sa, Sacau and Yasiyasi. 

The initial production capacity is anticipated to be around 25 cubic metres of sawn 
timber per 8 hour shift. At this process capacity around 2 to 6 truckloads would be 
needed to supply the log input per day. The total equipment inventory is costed at a 
little over A$1,000,000 and includes a log deck, a semi automatic carriage, carriage 
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Figure 1: The layout of the proposed sawmi ll 
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track, a main bandsaw and a band resaw, transfer conveyors and an end docking 
system. 

In addition to the main milling equipment the project will encompass a timber treatment 
plant using standard CCA chemicals, designed by Hicksons (NZ) , and a timber kiln 
which will use the waste sawdust for fuel. Figure 1 shows the mill layout including 
storage areas and the office block. The work force to be employed at the site will be 
approximately 25. Some workers may live on site and some will be recruited from 
nearby villages and settlements. 

3 Planning Legislative and Administrative Context 

There are several sets of regulations that must be adhered to before an overseas 
owned sawi:nill can be set up in Fiji . 

• Government approval , usually via the Fiji Trade and Investment Board (FTIB) 
• Planning Authority approval, in this case by the Navua Rural Local Authority for 

rezoning the land from agriculture to special use- Sawmill and Timber 
processing. The Town and Country Planning Department must also give 
approva l for building on the site . 

• Timber (logging) licence (Conservator of Forests); without this there would be no 
feedstock 

• Sawmill Licence (Conservator of Forests) 
• Licence to use preservatives (Conservator of Forests) 

In addition the final plant may need to be inspected by the Factory and Builders 
Inspectors (Labour Department) for adherence to the Fiji new Health and Safety at Work 
Act (Bill number 24 of 1994 ). 

• Government approval: The proposal has been accepted by the Fiji Trade and 
Investment Board as a worthwhile project to enhance the economy of the 
country. 

• Planning approval: The sawmi ll site , LOT 92 DP 5282. CT 21739 has been 
approved for rezoning from agricultural to special use by the Navua Rural Local 
Authority (NRLA) subject to the following conditions : (letter from NRLA 20/10/94) 

• That Mana Forest Products (Fiji) Ltd upgrade the access road to cater for 
the movement of heavy trucks. 

• That the company shall construct at appropriate locations an enlargement 
of the access road or traffic bays in order to allow vehicles to pass without 
hindrance. That these bays shall measure 3. 5 m wide on each side of the 
road formation . These are to be constructed to the satisfaction of the 
Public Works Department. 

• That the company shall maintain the access road in good traffic condition. 
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• That the building plans be submitted to the Navua Rural Local Authority 
and the Director of Town and Country Planning for approval before 
commencing the construction of the site. 

• That an Environmental Impact Assessment Report on me?sures to 
be taken to minimise the impacts of the proposed land use on the 
environment be submitted with the building plans for approval by 
the Navua Rural Local Authority and the Director of town and 
Country Planning. 

• That the development requirements of the Department of Forestry be 
complied with. 

• That pollution of the environment shall be contained to a minimum 
and no natural water course be polluted. 

• That satisfactory sawdust disposal be carried out 

• That the company comply with the Factory Health and Safety Regulations 

The bolded clauses have a direct bearing on the present EIA and the unbolded 
clauses have an indirect impact on the EIA. 

• Building approval: Approval from the Navua Rural Local Authority (on 26/12/94) 
and the Department of Town and Country Planning (13/12/94) has been 
obtained for building the mill structure subject to the following enviromental 
condition: 

"Completion certificate not to be issued until proper EIA is 
submitted and approved by Navua Rural Local Authority and 
Director of Town and Country Planning." 

• Timber licence: The legislation that covers the issue of a timber licence is the 
Forest Decree, 1992, in particular Part IV - Utilisation of Forest Resources . The 
timber licence conveys the right to fell or extract timber. However, depending on 
the land in question, prior consent of either the Native Land Trust Board, the 
Director of Lands or the lessee of the land is required before the timber licence 
is issued (section 10, Forest Decree, 1992). Under Part 4 of the Forest 
(Sawmills) Regulations, 1968, the Conservator of Forests may refuse to grant a 
saw milling licence if the sawmiller fails to assure the Conservator of an · 
adequate supply of logs to last the duration of the licence. Mana Forest 
Investments is confident of an assured supply of timber over the lifetime of its 
proposed plant and has in progress negotiations for the appropriate timber 
licences .. 

• Sawmill licence: The sawmill licence comes in two stages first provisional 
approval must be granted and then the sawmill licence itself. 

• Provisional Approval: Prior to the issuing of a sawmill licence under the 
Forest (Sawmills) Regulations of 1968, the person intending to install or 
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operate a sawmill must first obtain Provisional Approval from the 
Conservator of Forests to start the construction phase according to 
approved building plans. The provisional approval is granted by the 
Conservator of Forests on the advice of the licensing officers of the 
Forestry Utilisation Division of the Forestry Department and in compliance 
with require111ents and conditions that may be set by the Local 
Government Authority concerned and the Department of Environment of 
the Ministry of Housing, Urban Develop111ent and Environment. One such 
condition could be the undertaking of an Environmental Impact 
Assessment of the proposed sawmill, as is the case for the Mana Forest 
Products proposed sawmill. The Factory and Building Inspectors of the 
Labour Department may advise the sawmiller on the design of the 
buildings and the saw111ill during the construction phase. This permit will 
be in hand by the end of January contingent on the EIA and .the building 
approval being finalised . 

• Sawmill licence: The licence to operate the sawmill is issued by the 
Conservator of Forests under the Forest (Sawmills) Regulations, 1968. 
The saw111iller must apply for the licence on a form set out as the First 
Schedule to the Forest (Sawmills) Regulations , 1968. The saw111iller is 
required to detail the type and number of equipment that would be used , 
the type of preservative treatment facilities and the source of supply of 
logs to the mill. This licence can only be applied for after the provisional 
approval is granted. 

• Licence to use preservatives: The saw111iller cannot set up a preservative 
treatment facility unless he has a licence issued under the Forest (Preservative 
Treatment) Regulations, 1992 (sub-regulation 3 of chapter 150 of the Forest 
Act) . The licence is granted by the Conservator of Forests subject to certain 
conditions as outlined in sub-regulation 4 of the Regulations. The application 
must be done on a form contained in Schedule 1 to the Forest (Preservative 
Treatment) Regulations, 1992 and the licence issued must be in the form 
contained in Schedule 2 of the Regulations . 

The pollution of the environment arising either directly or indirectly from the 
operation of the treat111ent facilities is an offence under these Regulations (sub
regulation 12). The maximum fine for a first offenders is $300 and for the second 
and subsequent offences, the penalty is up to six 111onth imprisonment plus a fine 
of up to $300. 

The granting of the licence to operate the sawmill is subject to the satisfactory 
compliance by the sawmill to the standards for factories, buildings and equipment as 
stipulated in the Factory Health and Safety Regulations, ----. For this purpose, the 
Factory and Building Inspectors of the Labour Department must inspect the sawmill and 
approve its operation or make reco111mendations to the Licensing Officers of the 
Forestry Utilisation Division before the licence is granted . 



4 Sources of Environmental Impact: 

Unlike the timber extraction process (logging), timber mills (sawmills) are not generally 
classed as a high environmental risk process, nevertheless some interaction with the 
environment occurs and the proposed new industry at the Navua site must be carefully 
examined for potential risks. In addition to the milling process there is a proposed timber 
treatment plant using the CCA process and a timber drying process using a timber 
waste fired kiln 

The possible sources of pollution considered are: 

• Waste wood including bark, offcuts, and sawdust 
• Treatment plant (CCA chemical of which the arsenic component is the more 

serious risk) 
• Work force effluent (washing waste, sewerage etc) 
• Equipment (Noise.hydrocarbons, visual aspects) 
• Kiln-furnace (Particulates and CO 2 emissions 

5 ·Receptors of environmental impact: 

Possible receptors may include 

• Groundwater 
• Surface water 
• Seawater/river water 
• Mangrove community 
• Air 
• Surrounding farming community 
• Workforce 
• and the Site itself 

6 Possible Environmental Impacts: 

Environmental impacts occur when sources of environmental pollution interact with 
receptors . In the present case the most serious long term environmental impact is 
considered to be the possibility of groundwater contamination from the CCA plant, 
timber waste and/or effluent from the Work force . Groundwater contamination would 
affect the surrounding farming community in terms of pollution of drinking water, stock 
water and farmland and possibly effect the surrounding mangrove community and/or 
the marine environment . Aspects examined in this regard are good housekeeping for 
the CCA plant, the possibility of waste minimisation, in particular the use of high 
efficiency milling machinery to reduce timber waste and the removal of the waste by 
burning in air or in the timber drying kiln . Direct contamination from the CCA chemicals 
affecting the workforce is a serious short term problem that must be addressed by 
training, adopting recognised proceedures for operating CCA plants and monitoring 
affects . 

Other possibilities in terms of environmental impacts include: damage to the access 
road during log/timber transport, air pollution from the kiln furnace stack, noise pollution 
from operating machinery and transport, visual pollution and social impacts on the 
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surrounding community. In addition the future rehabilitation of the site must be 
considered when the sawmilling operation ceases. 

Also due to the flatness of the site and the low height of the land above sea level , the 
risk of the environment affecting the milling operation in terms of flooding cannot be 
discounted. Flooding may also release CCA chemicals from tanks or sumps in bermed 
areas. 

Each of the above issues will be examined in turn , with reference to the proposed site, 
to decide on the rnagnitude of possible effects. Then any mitigative action and general 
recommendations will be discussed to ensure good environmental management of the 
proposed sawmilling operation . 

7 Proposed Site 

The location of the proposed site is shown on map 1. It consists of 4 hectares of flat 
grassed land about 1.0 km from the sea (and the mouth of the Deuba river) and 2.5 km 
south of the Queens road along Rovadrau road . A well developed mangal lines the 
Deuba river bank and along a drain from the proposed site to the sea. There is one 
property only, owned by a Mr Chand, adjacent to the proposed site before the mangal. 
On the northwest and southwest boundaries a line of pine trees are planted ( see photo 
6). Except for a few coconut trees no other significant vegetation is present. The main 
landuse in the surrounding area is agriculture with the marshy soil favouring dalo 
plantations and other vegetables . 

The mouth of the Deuba river and the Navua river have extensive associated mudflats 
due to the high sediment load carried along the Navua river from extensive forest 
plantation areas inland (Galoa and Lobau plantations). There are three main reef areas 
off the coast which leads into the Bega passage. The coastal area is adjacent to the 
proposed port site for the Namosi copper mine (Veivataloa passage) and the area may 
be affected if the mine proceeds. Some aquaculture exists in the river mouth area with 
two prawn farms and some fish ponds. 

The sawmill site has not been accurately surveyed but it is estimated that it is less than 
2.0 m above sea level. The unusual feature about the site is in fact the very high water 
table. A borehole drilled with a hand auger at the location of the proposed mill gave the 
groundwater level at about 50 cm below the surface ( early Dec 1994 ). Sediments were 
taken from two sites at the approximate location of the mill complex and ground water 
samples were extracted from the water table (Site A). In addition water samples were 
taken from the well/pond at Mr Chand's residence (Site B), at the drain across the road 
from the mill site (Site C)and at the coast at the mouth of the river (Site D). Map 2 shows 
the location of the sampling sites. The aim of the water and sediment sampling was to 
establish a chemical baseline for future reference . 

The sediment samples were analysed for: 

Copper 
• Chromium 
• Arsenic 
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The water samples were analysed for: 

• Sulphate . Nitrate . Hydrocarbons . Total dissolved solids . Biochemical Oxygen Demand . Sodium . Potassium . Calcium . Magnesium . Copper 
• Chromium . Arsenic 

Tables 1 and 2 show the results of the analyses. The topsoil sample was a red clay mud 
typica l of the Navua area, the remaining samples taken below the thin topsoil were grey 
sand similar to marine sediments found at the coast. . 

Table 1 Sediment samples 

Site Location Copper (Cu) Chromium (Cr) Arsenic (As) 
(mg/kg) (mg/kg) (mg/kg) 

Site 1 top soil 430 50 2.3 

Site 1 30 cm 200 47 4.5 

Site 2 10 cm 49 56 4.3 

Site 2 50 cm 53 47 4.1 

Site 2 85 cm 70 53 3.9 

Reference sediment 1645 118 28400 68 

Certified values 109 29600 66 

The certified values are seen to agree well with the laboratory values for all three 
elements. The above site concentrations for Cu Cr and As are not unusual and compare 
to samples taken at Yarawa (2 .0- 4.0 mg/kg As), Wairabetia (60- 170 mg/kg Cu , 8.0 -
106 mg/kg Cr and 0.89- 3 mg/kg As) . The values can be used a reference should spills 
(or al leged contamination) occur from the copper chrome arsenic (CCA) solution 
proposed to be used for timber treatment. 

Samples from sites A and B show good groundwater quality with low salinity (TDS 
about 80 ppm), low nutrients, no detectable CCA elements , low organics (BOD _.; 5 
mg/L) and no detectable hydrocarbons. 
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The total coliform levels 
are high, especially for 
site B (1,000,000 
c/100ml) but this level 
might be expected as the 
site is an exposed pond 
(see photo 2) . The total 
coliform level at site A 
(66,000 cl 100ml) is a bit 
more difficult to explain 
but must be due to 
bacterial contamination in 
the top-soil. No faecal 
coliforms however, were 
detected at site A which 
is reassuring· as this site 
was a freshly dug bore Map 2: Sampling Sites 

hole. The sample from 
Site B showed slight faecal contamination (10/100ml) possibly due to septage from the 
dwelling or from farm animals . Generally however, the groundwater would be 
considered a good potable supply. 

The sample form site C, the drainage ditch (see photo 3) , shows the effects of saline 
water ingress fro111 the sea. The TDS of 11 g/L and sodium concentration of 3 g/L 
indicates a salinity of about 10 ppt or one third that of open ocean seawater. The 
sample taken from the river on the coast, site D ( see photo 4) shows a higher level of 
salinity of around 20 ppt as 111ight be expected from a river mouth. Other contaminants 
in samples fro111 sites C and Dare low and the colifor111 levels are low and as expected . 

Photo 1: The saw111ill site taken from the SW corner looking N. Sites 
1 and 2 for sediments and site A for groundwater are on the right. 
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Photo 2: The pond at Mr Chand's residence (site B for the water 
sampling) 

Photo 3: The drainage ditch running alongside the track to the sea . 
This photo shows the location of site C for the water sampling . 



Photo 4: The mouth of the Deuba river looking out to sea, site D for the 
water sampling 

Photo 5: The drainage ditch taken from the river mouth looking back 
towards the proposed site . Note the extensive mangrove growth. 



Table 2: Water Samples 

Site A 
(Proposed 
Site) 

Sulphate (mg S04/L) 20 

Nitrate (1Jg N03/L) 210 

Phosphate (µg/L) <20 

Hydrocarbons (mg/L) <2 

TDS (mg/L) 74 

BOD (mg/L) 3 

Total Coliforms 66,000 

Faecal Coliforms <1 

Sodium (mg/L) 4.1 

Potassium (mg/L) 0.3 

Calcium (mg/L) 2.5 

Magnesium (mg/L) 2 

Copper (1Jg/L) <2 

Chromium (µg/L) <3 

Arsenic (µg/L) <1 

The closeness of the sea and the high 
level of the groundwater at the 
proposed site suggested that there 
might be some tidal influence. This 
possibility was investigated by 
recording height of the groundwater 
and the conductivity of the water over 
a complete tidal cycle . The 
investigation showed that there was 
some tidal pumping causing a level 
variation of about 4.0 cm for a 0. 9 m 
tidal variation . There was no variation 
however in conductivity which 
remained at about 150 ±10 µSiem 
suggesting no detectable saline 
ingress into the water table at the 
location of the proposed site . Table 3 

Site B Site C Site D 
(Chand's (Drainage (Deuba 
Pond) ditch) river at 

coast) 

25 1200 1900 

150 720 890 

<20 <20 <20 

<2 <2 <2 

86 10900 20400 

5 2 <2 

1,000,000 22,000 22,000 

10 120 70 

6.6 3030 6630 

0.4 150 170 

3.2 120 210 

2 420 870 

<2 <2 <2 

<3 <3 <3 

<1 <1 <1 

Ground Water level 
(High ticle at 8:42 am Low ticle at 2:30pm) 

22.5 

22 
A 

A 

E ~ 21.5 ·A.· · · ········ ···· · · ······· · ·· 1,·· A ··· ····· 
L. 

2 21 
ro 
3 20.5 
£ 

A 
..... -- .. -· .... -· -- ---- -- -- -- -- .. -- .. -- -- --

A 
. .... .... .. ...... ··,,: ...... .... .. ......... . 

A. A g 20 . .. ·r .. ·A.·· .... .. .. .... ...... .... .... .... . . 

~ 19.5 
0 19 ,_ 

8:30 10:00 11 :30 1:00 
Time: starting am Dec 21 1994 

and the above graph shows the recorded variation: high tide was at 8:42am and low tide 



at 2:30 pm for the day the data was recorded on the 21 st of December 1994. Note that 
by this date there had been some bulldozer activity at the site resulting in a reduction 
in the distance to the water table ie. from 50 cm to 20cm). 

Table 3: Water Table Variation Navua Site 

Time Height Conductivity 
(cm to water level) (µSiem) 

8:30 23.5 147 

8:45 21.5 

9:00 19 151 

9:30 20 

10:00 20 .3 163 

10:30 20.2 

11 :00 20.4 156 

11 :30 20.8 

12:00 21.2 153 

12:30 21.4 

1 :DO 21.5 146 

1 :30 21 .7 

2:00 22 .3 148 

8 Environmental Impacts 

Following from section 6 the following possible environmental impacts will be examined: 

• Groundwater contamination: from both CCA chemicals and soakage from the 
sawdust/timber waste. Particular attention will be placed on waste minimisation. 

• Aesthetics: including landscaping 
• Access road damage 
• Air pollution 
• Noise pollution 
• Social aspects 
• Rehabilitation 
• Flood impacts: the impact of the environment on the project . 

Groundwater contamination: As mentioned the most serious environmental risk is 
considered to be groundwater contamination caused by either CCA chemical or 
soakage from the timber waste. The effect of the two sources are quite different and 
must be considered separately. 



• CCA chemical: The CCA chemical "Tanalith" is a type 2 preservative for the 
pressure impregnation of timber. In Fiji it is supplied by Koppers-Hickson Timber 
Protection (Fiji) Ltd. It consists of the following components : 

• Cupric sulphate 15% w/v 
• Sodium dichromate 16% w/v 
• Arsenic pentoxide 19% wlv 
• Water 50% 

Of these the arsenic component is probably the most dangerous. The WHO 
guidelines for drinking water specify the limit for arsenic as 50 µg/L, at this level 
the contribution to the total human intake would be approximately 50% with the 
remaining 50% coming from food (WHO Guidelines for drinking water Vol 1 
1984). As well as low level health risks from cancer due to this element, arsenic 
is also a common poison at higher levels with a LD 50 dose (as arsenic acid) in 
rabbits of 6mg/Kg (Merck Index 11th Ed 1989) . Chromic acid and chromates 
are also industrial hazards and cause irritation of the intestinal tract, circulatory 
shock and renal damage. The WHO recommended limit for total chromium in 
drinking water is also 50 µg/L. Copper on the other hand is an essential 
element of human metabolism and is generally considered non toxic at levels 
normally encountered in drinking water. The WHO guideline value is 1.0 mg/L 
based on its non desirable effects with regards to taste, laundry and other 
staining properties. All the chemicals used in Tanalith are very soluble in water 
and can enter the groundwater easily. 

Because of the extreme danger of the CCA preservative strict regulations exist 
in most countries, including Fiji, to cover its use, storage and disposal. In Fiji 
around 20 separate timber treatment plants use the CCA process. Particular 
dangers exist with its use at the proposed site however, due to the very high 
water table . There is little overlaying soil to trap the chemical and it must be 
assumed that any spill or run off onto bare soil will deposit the chemical directly 
into the groundwater. 

The chemica l is expensive however and great care is usually taken to ensure 
that it is not lost. The immediate area containing the pressure vessel and the 
storage tanks must be adequately bunded with concrete flooring . In addition the 
timber draining area must be covered from rainfall, bunded and include a sump 
to ensure total recovery of the chemical. No stormwater run off from draining, 
treated timber should be allowed to enter the groundwater. The layout and 
operation of CCA plants in Fiji is well regulated and inspected by the Forestry 
Department and if operated according to correct procedures problems would not 
normally be anticipated . 

After some time the CCA chemical develops a sludge due to reaction between 
the CCA and wood sugars. The sludge contains dirt and other foreign matter 
that contaminates the working solution and must be disposed of. Between 200 
and 500 litres of sludge is likely to be generated by the proposed plant per 
annum. Often the disposal in Fiji is by burial at a marked site . Obviously, 
because of the high water table, this disposal method could not be used at the 
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proposed Navua site . Other disposal methods include collection in drums for 
shipment overseas (eg NZ for specialist chemical disposal) or immobilisation in 
concrete. For the latter alternative an off site burial ground would have to be 
found. 

In summary, due to the high water table and close proximity of water abstraction 
for drinking water, extreme care will have to be taken to ensure that no CCA 
chemical is able to penetrate the groundwater. Because of the dangers involved 
and because accidental spills do occur (see p63 Environmental Impact 
Assessment of a Proposal to Establish an Integrated Sawmill/Chipmill Complex 
at Drasa Western Viti Levu, Cawthorn Technical Group, NZ, June 1984) a 
contingency plan should be developed, in consultation with the preservative 
supplier, to cope with the eventuality of a spill outside the bunded area. In 
addition a supply of a suitable neutralising chemical should be kept ·on hand. 

Timber Waste: Non treated timber waste is not considered a very toxic pollutant 
but several hazards exist. Piles of sawdust can become a combustion hazard 
if precautions are not taken. In Fiji this problem is not as likely as in drier 
climates but the FSC has had problems with self combustion in piles of waste 
bagasse. In high rainfall areas soluble components can leach from the sawdust 
waste and cause water pollution. Wood barks have particularly high levels of 
undesirable soluble components . Water draining from the log storage area and 
any waste storage would include wood sugars, tannins, phenols, and resin acids. 
Organic material will exert an oxygen demand on the water as it is decomposed 
bacterially. 

For a sawn timber production of 25 cubic meters/day around 15 cubic metres of 
wood waste will be generated per day. Of this waste around 10 cubic metres 
will be sawdust and non saleable offcuts. 

· Several solutions exist here of which the following are considered : 

• Waste minimisation 
• On site combustion of the waste 
• Transfer of the waste off site fo r other uses 

• Waste minimisation: One obvious method of dealing with the timber 
waste problem is to reduce the production of it in the first place. This 
option has the economic advantage that not only is the waste reduced 
but the product maximised. The Mana Timber Investments proposal 
includes the use of bandsaw technology instead of the more usual circular 
saw timber cutting methods. 

Circular saw technology has been the main method of sawing logs in Fiji 
due to it being cheap, rugged and easily maintained. The two main 
disadvantages however are that it produces relatively wide cuts and thus 
a large amount of sawdust and can only have relatively slow feed speeds 
(around 50 m per minute) . Also with the twin saw version there is 
additional waste due to misalignment of the two blades. A early study in 
Fij i using circular saw machinery, (E.W. Gregor 1962) for the Conservator 
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of Forests, showed a 58% recovery for 01. 7m mean girth logs with a 76% 
productive use of saw time. Bandsaws on the other hand have narrower 
blades and thus produce less waste than circular saws. Plumptre (The 
Efficiency of Sawmilling in Utilising Forest Resources, Oxford University 
Press) estimates that bandsaws may increase sawn timber recovery by 
between 3 and 10%. They cut faster and more accurately than circular 
saws with a better sawn timber surface. The disadvantages are higher 
cost, somewhat lower durability and higher maintenance overheads. 

• On site combustion of waste: Present sawmills in Fiji have 
cons iderable difficulty in disposing of timber waste (see IAS report on 
Yarawa mill Environmental Studies Report #74 September 1994)). At 
present in Fiji there is no paper manufacture or other processing industry 
that wou ld buy the waste at an economic return for the mil'I owner. The 
problem is compounded by high rainfall leading to leachate pollution from 
the accumulated piles of sawdust and other waste. One way to eliminate 
accumulation is to burn the waste either in air or to fire a timber drying 

· kiln. The latter is the most attractive alternative as the kiln drying adds 
value to the timber with no fuel cost. Both must be done however, without 
causing significant air pollution and both would involve providing a dry 
covered area to store the waste from rain ingress. The combustion 
process produces ash containing water soluble salts which again will 
have to be disposed of off site. Of the 10-15 cubic metres of wood waste 
incinerated per day about 0.5% will remain as ash and will have to be 
disposed of. Thus around 15 tonnes of ash per annum will have to be 
disposed of off site . 

• Off site disposal: The flatness of the land, closeness to a coastal mangal 
and the marine environment at the proposed site would suggest that 
accumulation of waste on site would not be recommended . Thus any 
excess wood waste that could not be disposed of on site by combustion 
would have to be transported off site. It would be preferable if this waste 
could be used productively. The Fiji Tropic Woods sawmill at Lautoka 
has a similar (and larger) waste disposal problem. Negotiations have 
been initiated with the cement factory (Fiji Industries) at Lami to use the 
waste to fire the cement kilns. A similar solution should be investigated for 
the proposed Mana Forest Investment's mill. 

Aesthetics: The proposed site is quite isolated and far from the main Suva Nadi 
highway. As such it is not anticipated that from a purely visual point of view that 
landscaping the site would be of high priority. Nevertheless some care should be taken 
to preserve the site and to prevent it becoming an industrial eyesore. The pine trees 
already planted along the perimeter of the land (see photo 6) should be preserved and 
some additional trees planted . Planting trees that would help secure the topsoil from 
flood erosion would be advantageous and add to the landscaping of the site. Suitable 
species would be: 

• 

• 

• 

Cocus nucifera 
Metroxylon vitiense 
Pandanus spp 

Coconut palms 
Sago palms 
Pandanus 
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• Bambuse spp Bamboo 
• Ca/ophy/lum inophy!lum Dilo 
• Bruguiera gymsnorhiza Dago 
• Barringtonia asiatica Vutu Vala 
• Treminalia spp Tavola 

Access road damage: 

One of the conditions set by the Navua Rural Local Authority for setting up the sawmill 
at the proposed site was the maintenance of the access road (from the Queens road) 
in good condition . The Rovadrau Road which leads to the sawmill site from the Queens 
Road is a rough gravel road. The distance from the Queens Road to the junction of the 
access road and the sawmill site is about 2.5 km and from the sawmill site junction to 
the Deuba River is a distance of about 1 km. 

The condition of the road at present is not suitable for logging truck traffic and needs 
upgrading . The Rovadrau road is only partly maintained by the Public Works 
Department. The first 1.2 kilometers from the Queens Road junction up to the first 
intersection is maintained by the PWD and the remainder of the road (another 1 - 1.5 
km to the sawmill site) is private and is owned by the residents (Pers .comm., Navua 
PWD, Bovoro, Savu) . The fact that the area receives quite a lot of rain adds to the 
fragi le nature of the roads. 

Air pollution : 

The proposal includes burning most of the waste wood generated by the sawmill 
including the sawdust. When the kiln is installed the majority of the waste would be 
burnt productively to generate steam for the kiln . Open air burning may generate some 
soot particles especially if the con1bustion is incomplete due to wet or moist waste 
wood. It would be important at the early stage of the project to keep the waste covered 
from rain before ignition . The preva iling winds across the proposed site are from the 
southeast and would blow any airborne material back towards the main Suva- Nadi 
highway. 

The type of kiln to be used for timber drying has not been specified at the present stage 
of the proposal but there are many smokeless types on the market such as the 
Waterwide heat plants. Properly maintained modern furnace systems with computer 
controlled operation should cause no problems regarding air pollution. 

Noise pollution: 

High speed saw milling equipment can generate considerable noise although the 
bandsaw technology is somewhat more quiet than circular saw machinery. The 
proposed site however, is quite isolate with only one farmer (Mr Chand) within range of 
serious noise problems . Some noise (and dust) will also be generated by the logging 
trucks . On balance, because of the isolation of the mill, it is not anticipated that noise 
pollution will seriously affect the surrounding community. High noise levels within the 
plant will be serious and wi ll need to be addressed as part of the Health and Safety Act. 
Some monitoring of noise levels may be needed to ensure that the workforce is 
protected by wearing the correct ear protection. 
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1 Social aspects: 

The proposed sawmill is located in the area commonly known as Nakaulevu . The 
occupants of the land in the area are mainly farmers planting a variety of crops 
including dalo, ginger, rice, cucumber, and water melon (Photo 7 shows a typical crop 
of dalo from a nearby farm). Most of the farmers operate on a commercial basis selling 
their produce to the main markets and hotels. There is a Methodist church along 
Rovadrau road nearer the Queens Road end. There are two prawn farms in the area, 
one on the Deuba river and another on the Navua river; both use the brackish water 
from the rivers for the ponding system for the growing of prawns. 

At present, the area is not sewered and there is no electricity in the area . Some of the 
households have piped water, i.e. those living on the Queens road end of the Rovadrau 
road . The immediate area around the site including Mr. Chand's property have no piped 
water supply at present. Ground water is used for washing and for irrigation. Most 
farming households use pit latrines and those that have piped water supply use septic 
tanks . 

A limited social survey was carried out on the 11th of January, 1995 to gauge the local 
communities reaction to the proposed sawmill . One point found from the survey was 
that only three residents (Mr. Chand , Mr. lnoke and Mr. Savu) appeared to be 
landowners actually residing on their lots along the Rovadrau road . Other households 
in the area were tenants, with the legal owners living elsewhere. In addition several 
lots were vacant in the immediate vicinity of the site. The nearest household to the site 
was Mr. Chand, whose house was only 150 m from the proposed mill location. 

The general view however, of those interviewed, was that the proposal was a good one 
in that it would create employment and enable the householders access to the piped 
water supply, electricity and telephone service. The one major concern raised by the 
landowners (lnoke, Savu, Bavaro) was the use of the private road by the company and 
the risk to the other road users and the physical state of the road . At the moment, the 
residents pay for the maintenance of the road by the PWD. Another issue that worried 
some of the landowners (lnoke) was the fact that they may lose part of their land and 
the crops grown on it if the road is widened as requested by the Navua Rural Local 
Authority. In all cases, the residents were aware of the proposed sawmill and they had 
also been visited by the company local personnel. 

The surrounding land (excluding the mangal) is freehold and there are no villages in the 
immediate proximity to the proposed sawmill site. The coastal waters and inshore 
fisheries (qoliqoli) around the Navua and Deuba rivers as far as Pacific Harbour are 
owned by three yavusa or clans namely the Yavusa Oravuni, Kai Deuba and 
Noikorolevu. These clans are the traditional fishing rights owners of the coastal waters 
into which the Navua and Deuba rivers drain. The people of the Yavusa Oravuni and 
Kai Deuba live in the three villages of Sauniveiuto, Sadro and Nadrau while the Yavusa 
Noikorolevu live in the village of Vunibau at the mouth of the Navua river on the eastern 
side of the Deuba river. It has been commonplace in recent years in Fiji for traditional 
fishing rights owners to carefully watch developments that may affect their fishing 
grounds. It would be wise for Mana Forest Investments to liase closely with the fishing 
rights owners and to routinely monitor the water at the mouth of the Deuba river to 
assure that no pollution is being produced by the mill . 
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Rehabilitation: 
The site should be completely rehabilitated on completion of the project. 

Impact of the Environment on the project: As well as looking at the impact of the 
project on the environment an environmental impact assessment must investigate the 
impact of the environment on the project. In the present case the most likely major affect 
of the environment is considered to be flood damage affecting the proposed site. The 
land is very flat, close to sea level and located in a flood prone area . On the other hand 
because of the close proximity of the sea and presence of nearby drainage channels 
local opinion (Roko Tui Serua) is that floodwaters would drain relatively quickly. 
Nevertheless in recent times the area has been exposed to severe flooding by cyclones 
in 1982 (Wally), 1985 (Eric and Nigel) and in 1993 (Kina) . From interviews with 
farmers in the area (Koroi, Bovoro), the main cause of flooding in ·the area is poor 
drainage and the fact that the floodgates and channels have not been maintained 
properly. Hearsay evidence from local landowners suggested that nearby areas were 
under 0. 7 m of water during Kina. One landowner, Mr Savu, lost his car and most 
household items as we ll all his crops during Kina, the prawn farmer (Tilbury) lost most 
of his prawns . 

Some precautions will thus be necessary to minimise flood damage including securing 
vital equipment and buildings above the general ground level and making sure the 
drains are well cleared . Photo 8 shows part of the main drainage ditch near the 
proposed site which need cleaning out. 

Two related dangers wou ld present problems during a severe flood (as may be 
associate with a cyclone) : 

• Unsecured logs in storage being swept by the water and causing physical 
damage to plant machinery and buildings. 

• Damage to the CCA storage causing large scale release of CCA chemicals. 

Management should develop a cyclone- flood contingency plan to secure personnel and 
plant. The layout of the log storage should take into account the possibility of unsecured 
logs caus ing physical damage during flood conditions. 

9 Monitoring 

An ongoing monitoring program would be suggested concentrating on the groundwater 
and possible outflow to the marine environment. Two sites should be established, one· 
on the SE boundary of the proposed site property and the other at the mouth of the 
Deuba river. Water samples should be taken every 6 months to be examined for 
arsenic, BOD, faecal co liforms. In addition pH and dissolved oxygen measurements 
should be done on site . A special sampling should be completed should any spill of 
CCA chemica l be reported . Sediment samples should be taken after one years 
operation and examined for arsenic. A short report should be written on the general 
environmental impact of the operation after one year and every two years thereafter. 
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;,1 10 Mitigative measures and recomr11endations 

• All wood waste be incinerated or used to fire the kiln boiler 
• All ash waste from the combustion of wood waste be disposed of off site 
• All treated timber be kept under cover for 4 days after coming from the pressure 

vessel. 
• Extreme precautions be taken when handling the CCA chemicals especially 

during transfer of the new chemical and disposal of the sludge. 
• All sludge from the CCA plant be immobilised in concrete and disposed of off 

site . 
• Neutralising chemicals be held on hand to cope with any unforseen spills of CCA 

chemicals. A contingency plan be worked out with the supplier of the chemical. 
• A person be appointed with specific responsibilities to look after the 

environmental concerns of the operation of the project. This person should take 
part in writing the yearly environmental report. 

• The monitoring program as above be implemented 
• A training program be iniated when the project starts to emphasise to all staff the 

importance of good environmental management with particular attention to 
protecting the groundwater from pollution . 

• The access road be maintained as per the Navua Rural Local Authority 
specifications to the satisfaction of the PWD. 

• When purchasing the kiln used attention should be given to the fly ash 
reducing features of the plant and its general environmental friendliness. 

• A cyclone contingency plan should be prepared to protect plant and personnel 
from the associated flood and wind hazards. 

Photo 6: Taken from the W corner looking SE; showing pinetrees 
planted along the boundary . 
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Photo 7: A nearby farm showing a crop of dalo and some cassava in 
the foreground .. 

Photo 8: The poorly maintained drainage ditch which runs to the mouth 
of the Deuba river . 
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