
./ 

10 I Yf1.l ,' II ,' '7f-. 14 ~ 1-- ~1S/ J998 Form F O 808 

FORESTS DEPARTMENT 

........... .. ... .. ... ......... .. ...... .. ~~-~~Y~X. ... ........ .... Office, 

To ............ C..G.n $..E;.:r.Y. ?t .9..r. .. .. 9..i ... .f..9.r.f .~.t.§., ............ . .. .. .. ....... .... .... .. ..... 1.9th .. .S.e.p.t.em..b.e.r.,. ...... l 9 .. 7.8 ... 
Forests Department, Western Australia 

.. t::EH.TB ....... ......... ... ...................... : ..... ...................... ............... .. . Rcfcrence-H .0 .. .. ...... ...... .. . ......... ...... . . 

Local .... 908.a.3 ............... . 
ATTENTI O~ : Insnector Hammond 

SU BJ ECT: ................... ............ .... .. ... ................. ........... ... ...................... .. .. ............. ...... .. ...................................................... .... ...... .. .......... . 

Herewith a position paper on reforestation in the 
Wellinfton Catchment. 

i'iFT: HS 

Enc. 

__ f). __ £~ .. 
Reg1on2l Leader, ~ 
Administrat i on. 



I _., 

POSITION PAPER 

REFOREST l;'l' l ot/ I N THE WELLI NGTON CJ\TCHMENT 

SEPTE! ·. DEF/. , 1978 



CONTENTS 

1. Development of the salinity problem in 
the Wellington Reservoir. 

2. Proposal of P.W.D. to tackle problem. 

2.1 Alternatives exa~ined 

2.2 Reforest2tion programme proposed 

2.3 Extension to oth~r catchments 

2.4 Re~uest for Forests Department 
involvement. 

PAGE NO. 

1 

1 - 2 

3. Past and current Forests Department involvement. 3 - 6 

3.1 Stenes farm 

3.2 S.E.C . properties 

3.3 Scotts (Location 2916) 

4. Future Forests Department involvement. 

5. Objectives relevant to Forests Department. 

5.1 Catchment Protection 

5.2 Timber Production 

5.3 Other Products 

5.4 Optimisation of f ar ming 

6G Planning and Survey. 

6.1 Properties and areas avail able 

6 . 2 I':urseries a nd planting stock 

6 .3 Preparat ion nnd plantin~ operation 

604 Ma intenance and follow up work 

7~ Steff and Infras tructure. 

7.1 Staf f Keeds (Dep ar tmenta l) 

7.2 Use of outside con t r actors and c onsultants. 

8 . I mmediate Manngement requi re ment s. 

8 .1 1979 Plentin[ 

8. 2 Future ar 02 s 

2 .3 St!Clff 

6 - 7 

7 - 9 

9 - 13 

13 - 14 

1'.:· - 16 

1 S - 17 



ATTACHMENTS 

1. Locality plan of Wellington Catchment. 

2. Reforestation layout, Stenes. 

3. (a) Groundwater p rofile, main transect - Stenes. 

(b) Groundwater across forest - pasture interfaces. 

4. Estimated operational costs of establishment. 



SUMJ'.1 AHY 

******* 

P.W.D. predict salinity levels in the Wellington Reservoir 
will steadily rise to about 1100mg./litre T.D.S. by the 
1980's. 

A program of selective reforestation of cleared land has 
been chosen as a remedial measure to reverse salinity 
increases. A submission has been made to Government for a 
budget of $9.5 million for the first 5 years of a reforest­
ation program of about 2000 ha. per year. If the program 
is suc6essful, extension to other catchments is likely. 

Forests Depertrnent has been asked to participate and indicate 
the level of involvement possible. 

Current involvement in trials at Stenes farm and S.E.C. 
properties has provided useful knowledge in techniques and 
groundwater patterns. 

Primary cibjective of reforestation will be for maximum 
transpiration but the resource will have potential for timber 
production and possibly honey. 

The impact of a rapid increase in reforestation rates on 
nurseries and seed is discussed. Limited knowledge on species 
performance means early plantings will have to be on best 
judgement. A species mixture is recommended to offset 
possi ble collapse of some species. 

A small task force should prepare iminediately a list of 
species for 1979 and 1980 planting . Preparation of a working 
plan to cover the requirements of a l a r ge progr am should 
follow. 



1 • Development of the salinity problem in the Collie River 

By 1960 only 250km. 2 or 9% of the 2830km. 2 of the Wellington 
Catchment had been cleared. 

Although a ban on2further alienation was imposed in 1961, by 
that time 1000km. or 35% of the catchment had been alienated 
and clearing was proceeding at a rapid rate. 

By 1972 when legislation to control clearing was passed, 
636km. or 22.5% of the catchment was cleared. 

Salinity levels of Wellington Reservoir have increased 
steadily since the 1950's when levels were about 250mg/l 
T.D.S. By 1976/77 levels were about 900mg/l. 

2. Current proposal of P.W.D. to tackle problem 

2.1 Alternatives examined 

P.W.D. have considered several engineering solutions to 
improve water quality. These include desalination, 
diversion of saline streams, scouring saline water from 
the reservoir, and using new resources such as the 
Brunswick River or underground water from the Coal Basin. 

Some of t hese are very ~xpensive options. Some have some 
._drawbacks. Partiul reforestation has been selected as 
th~ only catchment management measure reasona bly likely 
to succeed. It is also one of the cheapest options. 

The decision ha s been made in the knowledc e th at the 
proportion of reforestation wh ich would have to be made 
to lower salinity to an acceptable level ~nd the rate 
at which improvements would occur, are unknown. 

However, the predicted salinity incre~s es and t he 
implications are s uch t ha t some action h2s to b e t aken 
es soon as possible and P .W.D. have selec t ed reforest­
ation as the best possibility. 

2.2 Reforestation programme proposed for We ll ington Catchment 

A proposal has b een submitted by t h e St ate to the 
Commonwealth Government for equal s haring of a $9.5 
million budget over the next 5 years. Two thirds of 
this fi gure ($6.25 million) being for reforestation. 

Exp enditure of $1. 23 mill i on pe r ye~ r i ~ b 2s ed on a 
re for ~s t at ion r ate of 2000 hectar es/ye 2r 2nd a unit 
c ost of ~t600 ne r hec ta::--e . i ' . ':.;. D. h,gve estimated 60% of 
t he cost will go t owards } ,g nd 8cquisit i on with t he 
r e m,ginder t o cover p J.art i ng , fenc i n~ and ma i n t enance of 
trec~s . 

The surn of ~100 ,000 fo r re fcr estati on h es been i nc lu j ed 
i n t he F . j . D. bud s et f or f in2 nci a l year 1978/79 . For 
t he fo l lowin~ ye~rs 1979/ 80 2nd 1980/ 81 , t h e s um of 
~600 , 000 , t he St at es po~ti on of t he ?rozre~me i s ~ein[ 
S C'11:ht . 

. - . !? 
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(Some clarification of costs and financing is required 
here). 

1. Although a fi c;ure of $100,000 forreforestation is 
mentioned by P. ',-! . D. for 1978/79, a sum of $80,000 is 
mentioned on H/0 file 13/77, 23/8/78. 

2. Is it intended th3t this sum would be for reforest­
ation only. Fencing, etc., be covered by P.W.D. 

3. Estimates costs of establishment on the Wellington 
Ca tchment are set out i n attachment 4. 

If overheads and admin. ch.'__: r ges are included, 
current costs for establishment of jiffy potted 
stock is estimated to cost $354/ha. Areas to be 
mounded would cost an additional $20/ha. 

If these costs are used a 2000 hectare program/year 
would cost $780,000. 

By P.W.D. estimat ion though, 60% of the yearly 
$1.25 million would be required for land acquisition. 
40% or $500,000 would be avail able for reforestation 
including fencing and ongoing maintenance. 

Even if the fi gure of $500,000 is used this would 
only be sufficient to establish 1400 hectares. 

If wages overhead 2nd administration ch arge s are not 
inc l uded a cost of $270/ha. would be u s ed, i. e . 
about 1800 ha. less the costs of fencing and 
maintenance. 

2.3 Extension of reforestation t o othe r c atchments 

In 1977 as a holding operation only tl1e area of l and 
subject to alienation bans was extended to include all 
river basins of the South-wes t. 

Th e i ni ti a tion of a p a r ti a l reforestion progr a• me on t he 
Collie Ri ver catchment is seen by P. W. D. a s providine a 
valua :ile pilot study. If results fr om this study prove 
to be successful, extension of a reforestion progr amme to 
other South-west catchments is a strong pos s ibility . 

2.4 Reque s t s for For ests Dep artment i nvo l vement 

P. W.D. have re quested us to give det a iled considerat ion as 
to how t he Fores ts Dep artment coul d pa rti c i p:te i n t he 
r,ron osed r efo!'es t r:J tion proc:r ;-;1r1ne ,,, j t :--: t h e airr. of bui 1 0 inc 
1.1p to t he r~1s.x i mu:T" 1 e, e l 2s soon 2s p 0 ss j_r1lc. . 

P . \c.' . D. have been h :formed thet we would l i ke t o he 
i nvcJ l ved and t k, 1- t he det3 j 1 s of the 2nt i cipated bu ild 
up will b e given e2rly consi de!'at i on . 
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3. Past and current Forests Department involvement 

3.1 Stenes Farm 

In 1976, just prior to legislation to control clearing, 
Public Works Department purch~sed this farm which is on 
the headquarters of the Bingham River, abciut 60 km. 
N.E. of Collie. 

Purchase was motivated by the f act that Stene was 
considering further clearing or selling . The property 
is about 4500 hectares, of which only 30% was actually 
cleared. 

Despite the relatively small percentage of clearing 
(which commenced in 1964/65 in Location 3170, the most 
eastern ~tion 
salt p'iJk'~s had appeared by 1972/73 in the main 
river valley and had begun to spread upslope. 

Having purchased the property, P.W.D. were keen to use 
part of the farm as a demonstration area to show that 
partial reforestation could arrest salt development but 
still allow farming to continue. 

In 1976 in conjunction with Forests Department, a 140 ha. 
cle ared section in location 3170 was selected with the 
aim of ~eforesting about 20% of the area in a series of 
strip plantings about 40 metres wide. 

Strips were located as per plan (Attachment Z ) • The 
object was to encircle the main salt patch with the aim 
of lowering water t ables locally so as to minimise 
capillary rise of salts during summ~r and discharge of 
saline groundwater during winter. 

Further strips were located about 200 metres upslope to 
ensure t here were only small areas where the gap in tree 
c over was less than 200 metre.s. The assumpt ion was that 
40 metre strips this distance apart would ~ct as gr ound­
water pumps and cause local depression of t he e;-roundwater 
table. 

Because the trial consisted of continu~d cattle grazing 
betwe en th e strips, i t was ne_e ss ar y to fence each strip . 

Some 50 boreholes were later es tabli shed in the study 
area to:-

(a) i dent i fy the gene r Rl w?ter t able levels over t h e 
ar e2 0 

(b) p~ovi de de t ai ls of t he ~~oundwater levels along a 
tr ans ect t hrough t ~e me i n Bingham Valley . 

( c) o1, t.2j_n info:rr:3t ion on wa ::-er t ab le gradients acros s 
p 2stur~ - native fore s t , pasture- refr owth and pasture­
reforest 3t i on s t rip , i nter f ace s. 

I I 



- 4 -

The boreholes are monitored regularly by P.W.D. staff. 
Significant effects on groundwater tables due to 
reforestation strips, will probably not occur for some 
years. ·what is of interest i s t he dramatic difference 
in groundwater levels beneath pasture and beneath 
adjoining native forest (See Attachment J,.,,, 36). 

A g®.ging weir has also been constructed just upstream 
of the + 4455, to monitor streamflow out of the 
reforested sections of the property. 

A third objective of the trial was obtain some inform­
ation on tree species likely to be suitable for 
reforestation in these parts of the catchment. 

51.5 hectares of plantings have been made over the last 
3 years including 15 different species. 

1976 
1977 
1978 

5 ha. 

14.5 ha. 

32 ha. 

-~At this stage the intention is to carry out 35 ha. of 
planting in 1979 to link up with the A class Reserve 
4455, i mmediately downstream of the study area, plus 
about 5 ha. of strip planting on both sides of the main 
valley in the south east of location 3170. 

Beyond t his, further planting of the f arm is not 
programmed at this stage on the grounds that further 
reduction of grazing area could make the leaseholder 
(former owner, R. Stene) µ,nwilling to continue the 
grazing le ase arrangement. 

The concept of partial planting in strips and continued 
grazing as being tried at Stenes, creates several 
man agement problems which could miti gate against its use 
for broadscale reh abilit ation of t he catchment. 

Because stock h ave to be excluded from t he planted 
strips, some 7 km. of fencing was required for 19.5 ha. 
of p l anting . At about t 1400/km. for the type of fence 
u sed, t hi s could b e a ve r y expensive item f or l ar ge 
s cc=i l e p l ant ings. 

Even t hough numer ous l an eways were left at t he time of 
p l ant ing , t o a l l ow c at t le to move f rom one side of a 
s trip to the other, t hes e have not proved suffici ent • 
. ''. dd i ti.onal l an ewa ys h~Ne heen coD.'3tr ~ct':?::!. and bec ause of 
t'"lE nu !lbe:r-' of E:traine:r 2ss ernbl ies need ed, th is if a::1 
expen s i ve exerc ise. 

. . . / 5 
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At the same time grazing between the strips obviously 
reduces the potential for tree damage by grassfires. 
Control of grass by some means is essential. 

Alternatives to fencing narrow individual strips could 
be .:-

l ' 

1. ·Fence the perimeter only of t h e general _area in 
which strip plantings are to be made. Exclude 
stock until the trees are high enough to withstand 
grazing, but in the meantime, control the fire risk 
by hay cutting, etc., between the strips. 

2. Fence off l arge compact sections of properties and 
replant within these thus reducing the amount of 
fencing required. 

Because of the experienee we could gain in this type of 
planting ~nd information we would have access to from 
borehole monitoring, etc., the method of financing 
reforestation on Stenes so far has been for P.W.D. to 
pay for all material costs. Forests Department has 
_financed the supply of labour and equipment and supply 
of plants. 

From 1979 onwards plantings at Stenes will be outside 
the study area and should be treated as ordinary catch­
ment ieforestation, with full costs being borne by P. W.D. 

3.2 S.E.C. Property (Formerly Piavanini) Loe. 1224, 1225, 3678 

To offset the area S. E.C. proposed to clear in the 
Wellineton Catchment for the 330 Kv, Muja-Perth line and 
132 Kv Muja- Kojonup power lines, S .E.C. were required 
to purchase and reforest an equivalent area on the 
catchment. 

On the S. E.C. 's beha l f , sever al loc at i ons were inspected 
and t hese properties of 212 ha. (198 ha. cle ared) wer~ 
purchased by S.E. C. The properties straddle the Bingham 
River just downstream from Stenes farm. 

S. E.C. accepted the offe r of the Forests Department to 
act as advisor and cont r actor in refores t ing the cleared 
l and sect i ons. 

Twenty hectares in t h e mos t western locati on were p l anted 
in 19 78 . The bal anc e wi l l be p l anted in 1979 an d 1980 . 
Species used were Euca l yptus accedens , E. calophylla, 
E. wand oo and E. c ameldulensis. 

• .. / 6 
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It is S.E.C. intention to lease the area for grazing 
once the trees are large enough. So far they have 
shown little appreciation of some of the problems 
involved in ongoing management of reforested areas, 
e.g. rabbits and fire control. 

3.3 Scotts (Location 2916) 

This 411 ha. property of which 146 ha. is cleared, was 
recently purchased by P.W.D. 

It is on the southern branch of the Collie River and 
located about 6 km. east of Wilga. 

Dr McKinnell has been keen to establish an arboretum 
of about 50 ha. on this property as there is a lack of 
trial plots in the catchment generally. 

P.W.D. have agreed informally to the proposal and the 
50 ha. section has just been soil surveyed on a 50m. x 
50m. grid by S/F Gilchrist • 

.. Jt was originally planned to spread the plantings of 
this arboretum over 3 years. In view of the desirability 
of getting information more rapidly, it is recommended 
the area be considered part of the 200 ha. area to be 
reforested in 1979 and be completed in one year. 

4. Future Forests Department involvement 

Whilst the Central Region is able to handle the proposed 1979 
program of 300 ha, escalation to a 2000ha./year program as 
early as 1980 would require considerable pre-planning· and 
organisation. · 

The limited lead time is undesirably short. If we decide to 
participate in t he program, everi effort should be made to 
press for a more gradual build up and to divert funds for 
the first two years primarily to land purchase. 

Once ability to establish on a large scale, i.e. up to 1000 
ha../year is proven, it is considered easier to increase to 
2000 ha/year or beyond than in the huild up to the first 
1000 ha. This has been t he experience in the Sunkl ands. 

If we are involved, it is imperative t h at the actual 
reforesta tion itself is successful. The pr ogr am will 
undoubted l y r eceiv e wi de publici ty and wi ll a l so be clo s ely 
watched by people s u ch as 'i'!h j ttinc ton, e tc., wh o will be 
keen t o poin t out any refo r estation f ai l ur es. 

. .. /7 
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Some of the problems created by a short lead time are seen 
to be:-

1 • 

2. 

3. 

4. 

5. 

6. 

7. 

Limited research information on the most suitable species 
for different sites. For the first few years choice of 
species as with many other factors will have to be made 
on the best knowledge available. 

Limited time to refine existing establishment methods 
and test alternatives on a large scale operational basis. 

Limited information on properties that will be available 
for reforestation and their-soil types.Rs with normal pine 
plantation practice, soil surveys will be required as a 
basis for planning any reforestation. 

Limited time in which to obtain extra planting equipment 
and/or test out contractors who could be used for part 
of theestablishment operation. 

Limited time to train supervisory staff and employees in 
establishment procedures and set up a sound working 
structure within the Department. 

Limited time to develop structures and working relation­
ships within the inter-departmental committee of P.W.D., 
Forests Department and Agriculture Department which it 
is proposed be set up to plan and co-ordinate the 
reforestation program. 

Limited time to expand nurseries to produce up to 2 million 
plants per year for this project and also to test 
different types ·of container stock. 

5. Objectives relevant to Forests Department 

If the Department elects to undertake the proposed expanded 
reforestation program, an appreciation of the objectives 
of reforestation are necessary. These are discussed below: 

5.1 Catchment Protection 

As funds would be supplied for the aim of reversing 
salinity increases, the primary objective of reforest­
ation should be to establish an evergreen cover of deep 
rooted species which have a hi 6h transpir2tion r ate. 

Species which C8n continue this function in t he long 
term and are unli kely to b e unduly affected by f actors 
such a s fi re, i nsect 2. t tack, stocl-; , dr ought, etc. , would 
b e nrefer:red . 

In e arly plantings a mixture of s peci e s will probabl y be 
r eouired to minimi s e t he ri s k of some species failing 
co,! p l ete l y . 

, ,.... 
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5.2 Timber Production 

This will normally be a secondary objective, however, 
the planting of some 20,000 ha. over a 10 year program 
will create a resource which could produce sawlogs, 
poles, pulp, firewood and charcoal. 

In the southern branch of the Collie River there are 
some properties with soils almost suitable for normal 
Pinus radiata plantation establishment. Just how much 
will be suitable will depend on the results of soil 
survey. 

In the lower rainfall areas in eastern parts of the 
catchment, wider espacernent P. radiata plantings could 
be possible where soils are suitable. Pinus pinaster 
is also a possibility. 

Broadscale planting of softwoods could be risky due to 
possible damage by wildfires which would cause the 
transpiration function to cease entirely. 

5.3 Other Products 

·Planting of some 20,000 hectares or more could provide 
a valuable honey resource and should be taken into 
account when selecting species. 

Nut pr•ducing trees should be considered if they are 
reasonable water uiers. 

5.4 Optimisation of farrninG 

It is P.W.D. intention to reforest only about 30% of 
already cleared · land. Preference will be given to the 
eastern parts of the catchment followed by areas on the 
southern branch of the Collie River. 

P. V.D. ~im to describe the already cleared land in these 
parts of the catchment into areas which are saline 
sensitive ~nd should be reforested and areas where 
farming can continue without serious conflict with water 
quality. 

By a process of land acquisition, resumption if necessary 
of sections of properties which are saline sensitive and 
resale of sections of purchased properties which are not 
saline sensitive, P.W.D. hope to create farm properties 
which can continue in operation without conflicting with 
the overall objective of i mproving water quality . 

... /9 



- 9 -

In the process of purchase and amalgamation of cleared 
land it is inevitable that some of the existing farmers 
will leave the catchment. 

Where woodlots or strip planting are used, continued 
grazing outside the planting is most desirable to 
reduce the risk of damage by wildfires. 

6. Planning and Survey 

601 Properties and areas available 

P.W.D. policy is to favour planting of properties in the 
eastern and southern branch parts of the catchment so 
reforestation is most likely to be concentrated in these 
parts for at least the f irst few years of the pro gram. 

The method of deciding which sectionsof individual prop- . 
erties should be refor ested is not known, but the 
following approach could be used. 

1 • 
-.. 

2. 

3. 

P.W.D. to set a priority for zon es of the catchment 
where reforestation is required. 

As much information as possible be gathered from 
existing recordi on soil types, rainfall, species 
possibili t ies and agricultural possibilities. 

A strategic plan be developed by input from P.W.D., 
Forests Department and Agriculture Department. The 
plan to show the ideal allocation of land use. 

3.1 P. 1,,7. D. to define saline sensitive areas where re­
forestation was essential. 

3.2 Forests Dep3rtment to i nd icate areas where other 
reforestation should be given a high priority 
for r easons s uch as : 

To incre ase t he size of the reforestation on t he 
- saline sensitive area to make a workable unit, 

e.g. a pine woodlot may need to be at least 
20 ha. to jus tify i ts pl2nting . 

To improve t he boundary of planting to make 
- future management e asi er , e. g . it may be desi r ­

ab le to link the new plantings with exi s ting 
native forest stands. 

3.3 Agri cultur e r epr esentati v es woul d i nd i cate 
p r op er ti es or s ecti ons of p r operties wh ich sh oul ~ 
remain und er agr i culture a s one f ar ming uni t and 
t hose s ections whic~ shoul d be offered for sa l e 
to ne ighbour i ng land holder~ 

• • • / 10 
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4. Obviously there would be situations outside the saline 
sensitive areas where t here would be conflict as to 
whether the land should be reforested or remain for 
agriculture. 

Discussion and compromise would be necessary, If 
each interest was able to place a priority for their 
nominated use of specific areas, a computer model 
could probably be used to help in deciding the best 
land uses for specific areas. 

5. Following preparation of such a strategic plan, P.W.D. 
could take steps to purchase, exchange or resume if 
necessary, properties or parts of properties to allow 
implementation of the land uses indicated on the 
strategic plan. 

6. Once the general area where reforestation was to take 
place was agreed upon, a detailed soil survey would 
be necessary. 

7. Based on the soil survey, a plan similar to a pine 
subdivision would be made up indicating species 
location and other management information. 

From a reforestation view, block plantings rather 
than narrow strips are easier to manage and would be 
preferred. However, the p atterns of planting will 
probably vary from property to property and will 
depend on the inputs from each of the three Depart­
ments involved. 

6.2 Nurseries and planting stock 

Current practice is to plant 1100 stems per hectare. At 
a planting rate of 2000ha./year, 2.2 million plants would 
be needed. 

So f ar the large size jiffy pot ~~s been used for 
eucalypts , i.e. 6cm. x 6cm. x 6cm. deen. Hamel can r a ise 
a total of about 600,000 of t his type ~f s t ock per y ear; 
Narrogin are fully committed to raising plastic pots for 
public sales. 

Exp ansi.on of either or both nurseri es would be required 
t o lift producti on i f t he l arge j i f f y pot is t o be u s ed. 
A n ew nurs er y at Collie i t s elf woul d be considered. 

Narrog in would probabl y have pr oblems in obtaining 
s uf f i c ient non- saline wa t er f or any gr eat expansion, 
a l t hou gh t n ey h -:: ve the advant a&e th2.t stoc k is hardened 
of f better t han Hamel t r ees an d is le s s likel y t o s uffer 
f ro s t damage . Hamel h 2v e t he r oom and f aci li t ies to 
exp a nd . 

,,, ,, 
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Alternatives to extending nurseries to cater for the 
large number of plants required are:-

1. Use smaller sized pots, e.g. 

small jiffy pots - 3cm. x 3cm. x 4cm. deep. 

small paper pots - 4cm. x 4cm. x 5cm. deep. 

Small jiffy pots would raise production by a factor 
of 4 and small paper pots by 2. 

Both pots were used r easonably successfully in trials 
in the karri in 1978 and large scale trials will be put 
down in 1979 areas in the Wellington Catchment. 

2. Open root raising 

Although reasonably successful in the karri, _previous 
trials in the north have not been promising. 

A trial plantine of Euc. rudis wildlings was made in 
1978 plantings_ and their survival will be watched 
with interest. Further open root trials will be 

- - laid down in 1979 but in view of the harsh conditions 
in e.g~ eastern parts of the catchment, success may 
be doubtful. 

3. Broadcast seeding or soot sowing 

Although an attractive alternative to planting 
container stock, more research trials are required 
before it could be considered as an alterna t ive 
method. 

At accepted broadcast sowing rates of ½kg./ha., a 
2000ha. program would require 1000kg. of seed, which 
could be very difficult to obtain. 

I 

Spot sowing using lesser r ates per hectare would have 
to be used if the method can be used on an operational 
basis. 

The need for extra seed, whether direct seeding or 
nursery stock is used will be considerable and seed 
collection of likely species should start soon. 

6.3 Preparation and planting ooeration 

During year one at Stenes (1976), p l anti ns s were 8enerally 
very successful. In 1977 wh en p l Gn-l i n.crs extended into 
waterlogged, often s alin e s i t es: s urvival rates fell . 

• • • I 12 



~ 12 

Modifications to preparation and planting techniques 
were made for 1978 P and results so far are quite 
acceptable. However, there is scope for improving the 
efficienty of the operation and testing equipment such 
as planting machines to reduce costs. 

It is clear from experience so far that a 1ct of 
preparatory work needs to be carried out in the year 
prior to planting, e.g. fencing to prevent grazing, 
eradication of rabbits, and demarcation in the winter 
prior to planting of areas to be mounded. 

I 

Also the work to be done by Divisional staff needs1to 
be allowed for on estimates and the work fitted in to 
the works program. Nursery requirements need to be 
knovm well in advance. 

The above implies that soil surveys, subdivision plans 
and most of the details for any proposed planting need 
to be completed no later than 18 months prior to pl2nting 
dates, e.g. 1980 P areas would need to be resolved by 
early 1979. 

6.4 Maintenance and follow up work 

The need for ongoing management of reforested land and 
the uncleared portions of purchased properties has 
probably not b~en fully appreciated by P.W.D. 

Items likely to occur are:-

1. Fence repairs, alterations. 

2. Vermin control. 

3. Crop tending. 

3.1 Refertilizing, minor element , 

3.2 Weed cont rol, refilling. 

3.3 Pruning of softwoods. 

3.4 Non commercial thinning and 

4. Protection. 

4.1 Maintenance of firebreaks. 

4.2 Prescribed burning. 

4.3 Fire suppressi on. 

5. Utilisation operations. 

sprays for pines. 

cleaning. 
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Acceptance of the need for these operations who would 
be responsible and the method of financing ~ould need 
to be agreed with P.W.D. before large scale planting 
starts. 

7. Staff and Infrastructure. 

7.1 Staff Needs (Departmental) 

An increase in wages employees would be needed otherwise 
existing works programmes would have to be sacrificed. 
An equivalent of 15 additional men is suggested for a 
2000ha. program. 

Staff numbers would also need to increase. Because 
any new staff would require considerable training and 
experience and particularly because proper supervision 
is so important it would be necessary to transfer 
existing staff to the project. 

Staff needs and roles for a 2000/ha. year project are 
seen to be:-

ROLE 

1. Head Office liaison with P.W.D. 
and Agriculture Department to 
set overall policy and resolve 
conflicts between interdepart­
mental committee representatives. 

2. Inter-departmental committee 
representative to plan and co­
ordinate the reforestation 
programme. Preparation of 
strategic plans. 

3. Overall field supervision and 
implementation of progra m in 
the field. 

4. Supervision of implementat ion 
of about 400 h a. of the annual 
program. Resoonsible to 
S.D.F.O. or S/F. 

LEVEL 

1 x L. 5 - 6 

1 X L. 4 

1 x S.D.F.O. or 
competent Senior 
Forester. 

1 x A/For Forester 
level for every 
400 ha. unit. 
M2xirnum of 5. 

At least in the initi al stages , all staff from Level 4 
downwards would ne ed to devote t h e ma jority of their 
time to the project. 

. •• /14 
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No allowance has been made for a soil surve~~as it 
would be preferable initially for the supervising 
forester to survey the area he is to plant; to gain 
maximum knowledge of the area. Agriculture Department 
may be able to assist with soil surveys. 

In addition to planning and supervisory staff there 
would be a need for a professional and 2 - 3 Technical Ru~~,)_, 
Assistants to lay down semi-operational trials and 
evaluate species p~rformances. 

Once the nursery program is increased the appointment 
of a professional forester for overall nursery respons­
ibility would be most desirable. 

Because of geographical location and awareness of other 
activities in the Region . likely to interact with the 
program, we believe that planning and co-ordination of 
the program should remain largely within the Central 
Region. 

At the start of the Sunklands project and several times 
since, Wanneroo officers have visited this project and 

....__have given valuable advice .oh planting techniques, and 
e'quipment. 

I would envisage a similar situation would apply to this 
project where the advice of officers from other regions 
who have skills in this field would be sought from time 
to time. 

A suggestion tha t the project be run by the Northern 
Region would we believe suffer the same problems if the 
Central Region attempted to run, e.g. Mundaring Plantation 
from Bunbury. 

7.2 Use of outside contractors and consultants 

If additional staff numbers are refused by the Government 
or new staff cannot be obtained so as to release trained 
staff, the hiring of trained people on a contract basis 
should be considered for a t least pa rt of the program. 

Every effort should be made to use outside contractors 
in 1979 for some of t he preparat ion and planting work 
to test their potential for carrying out a large portion 
of the work as is done in the pine planting program. 

Operations such as mounding may be attractive work for 
f armers living on the catchment. 

• •• /15 
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8. Immediate Management requirements 

8.1 1979 Planting 

The 1979 programme of 300 ha. + on the catchment consists 
of 100 ha. (S.E.C. properties) and 200 ha. (P.W.D. land). 

Objectives of planting will be:-

1. Successful completion of the program and refills and 
maintenance if necessary of P.78, P.77 areas. 

2. Establishment in areas of the catchment where 
reforestation is urgently required;~ a wide range 
of species judged worth testing. 

Plantings 
such that 
possible. 
species. 

to cover all soil types and to be made 
valid comparisons of performance are 

Room to be left for addition of new 

3. To establish further trials to test: 

-- 3.1 Stock types - small jiffy pots, paper pots, open 
rooted, large jiffy pots. 

3.2 Seeding 

3.3 Planting 
Methods 

- - spot seeding, broadcast seeding. 

- hapd planting, machine planting. 

With respect to the 2nd objective, it is proposed 
that this be achieved by establishment of a 50 ha. 
arboretum at Scotts (Location 2916) - Southern Branch. 

Dr McKinnell will discuss a list of possible species 
with Dwellingup Research in the next week for use i _n 
this arboretum. 

It is proposed that the S. E.C. 100 ha., be planted 
with the same s pecies as used last year. 

viz. Euc. accedens - upper slopes 
Euc. c a lonhvlla - mid slopes 
Euc. c amaid~lensis)-lower- slopes 
Euc. wandoo ) 

The balance of 100 ha . for the P.W.D. would be made 
up by: Completion of St enes programme 40 ha. 

An area yet to be decided 110 he. 
with P. W.D. (Possibly balance 
of Scotts loc a tion). -

150 ha • 

• • • /16 
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8.2 Future areas 

The only definite properties which P.W.D. have at the 
moment are Scotts - 146 ha. cleared and Stenes 125oha. 
clearedo 

Other properties are in the negotiation stage but may 
take time before they are available. P.W.D. have 
·undertaken to advise us immediately these are completed. 

8.3 Staff 

Central Region staff are able to handle the 1979 
broadscale planting but assistance from Research Branch 
would be required for: 

1. Layout and supervision of establishment of the 
arboretum. 

2. Design and establishment of the seeding trials. 

8.4 0rr-anisation 

._rhe present system ~hould oper ate f or the time being 
u~til completion of the task force report (see Sec. 9). 

9o Suggested task force report · 

Many of the questions raised by the request to participate 
in a reforestation programme of up to 2000 ha./year in such 
a short build up time require more investigation before an 
adequate reply can be given to P.W.D. 

One item which would need confirmation would be that 
additional staff and employees could be recruited to undertake 
the extra work. If an assurance can not be e iven our 
contribution would be limited to an advising role. 

Furthe r information would be required from P. W.D. as to how 
they intend to plan for reforestation. I unders t and P.V.D. 
will be forwarding a paper within the next 2 weeks to the 
Departments likely to be involved 6n how they intend to 
proceed. Comments will be requested within 2 - 3 months. 

If additi9naJ._§taff.,pnd em~loyees are assured, $etting up a I~ 
t2sl{ force' A wi thtfie-aim of: -

1. Identi fyinz likely species . 

2. Prepa r at ion of an oper at ional workin f plan for r eforest­
ation on the catcl1rn ent . 

,/ 
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The suitable species identification should commence almost 
immediately. 

Preparation of the working plan should not commence until 
the P.W.D. submission is received. 

It is envisaged the plan would give recommendations for the 
following:-

1. When could a reforestation rate of 2000/ha. per year be 
achieved with a realistic chance of success. 

2. As a consequence of answers to (1), what needs .to be 
done and when with respect to: 

.. 
2.1 Soil survey. 

2.2 Planning. 

2.3 Nurseries, seed collection. 

· j:4· Additional equipment. 

2.5 Additional staff. 

2.6 Staff and employee training. 

2.7 Research investigation, short and long term. 

2.8 Job prescriptions. 

I 
I 
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ATTACHMENT 4 

ESTABLISHMENT COSTS 

Jiffy ·pot et.icalYEts - Cost per hectare 

Jv"iATERIAL WAGES PLANT TOTAL Mounding would add an 
extra $20-$25/hectare 

Vorox 10 10 10 30 to these costs for 
Cultivation 10 10 20 moist areas. 

Plants 110 10 120 Wages 75 
Planting 40 10 50 0/H + 32% 25 

Fertiliser 30 15 5 50 100 
+ material 

TOTAL 150 75 45 270 and plant 195 

+ 20% admin. 295 
59 

TOTAL 354/ha. 

0Een rooted pines 

MATERIAL WAGES PLANT TOTAL Wages 75 -- O/H -t: 32% 25 
Vorox 10 · 10 10 30 
Cultivation 10 10 20 100 

Material & 
Plants 20 10 30 Plant 100 
Planting 30 5 35 200 
Fertiliser 20 15 5 40 Admin. 20% 40 
Zinc Spray 6 10 4 20 

$240/ha. 

TOTAL 56 75 44 175 

Estimated costs of s12ot seeding 

~,.ATER I AL WAGES PLANT TOTAL Weges $ 45 
0/H 32% 15 

Vorox 10 10 10 30 
Cultivat ion 10 10 20 60 

!·la t erial & 
Seed (½kg/ha) 40 40 Plant 110 
Sowing 10 5 15 170 
Fert i lis er 30 15 5 50 I.dmi n . 20% 34 (Year 2) 

$204/ha . 
TOTAL 80 45 30 155 


