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EDITORS NOTE 
 
These reports have been assembled to assist Forestry Tasmania and residents of the Koonya 
district to understand better the scientific issues relating to the impact of forestry operations on 
the soils, water quality and water quantity in the Koonya district. They summarise the 
information available from both local and national studies (where the latter are considered to be 
applicable) and incorporate new data to the extent that time and funding allowed this new data 
to be collected. The geology report by S. Forsyth (Forsyth 2003), which is not included in this 
collection, has been published separately. The reports are based on limited fieldwork and data 
analysis and essentially are reconnaissance studies to provide management advice based on an 
assessment of the natural processes most probably occurring in the district. The authors thank 
Dr Emmett O’Loughlin for refereeing the draft reports. 
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McIntosh, P.D. (editor) 2003. Soil, water and summary reports for investigations into the effect 
of forestry operations on the Koonya uplands, Tasmania. Forest Practices Board Scientific 
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SOIL SURVEY OF THE KOONYA DISTRICT 
 
S. Davies1 and P.D. McIntosh2  
 

1University of Tasmania, Hobart 
2Forest Practices Board, Hobart 
 
AIM 
The soil survey was conducted to determine the predominant soil types present and to assess 
their erodibility and sensitivity to forestry operations. 
 
METHODS 
After preliminary geological mapping and landscape assessment, soil profiles were described in 
pits and road cuttings in which the range of soil parent materials were exposed. Soil description 
was by the methods of McDonald et al. (1990). Soil classification was by the system of Isbell 
(1996). Soil erodibility ratings were estimated using the method of Laffan (2000) or by 
comparison with similar analysed soils. 
 
RESULTS 
The soils present are described in Appendix 1. The soil key (Table 1) is based on geological 
criteria and will enable soils at any point to be correlated with one of the eight soils described. 
A soil map was not produced, as soil distribution is largely controlled by the geological pattern.  
Further information on the two most extensive soils, from profile analyses outside the Koonya 
area, is given in Appendix 2.  
 
Table 1. Key to soils and estimated soil erodibility in the Koonya district. 
 
Soils in dolerite (in situ and colluvium) 
  Under moist forest, well drained Soil 1  Low erodibility 
  Under dry forest, well drained Soil 2 Moderate erodibility 
   
Soils in siltstone/mudstone (in situ and colluvium) 
  Under moist forest, imperfectly drained Soil 3 Moderate to high erodibility 
  Under dry forest, well drained Soil 4 Moderate erodibility 
  
Soils in sandstone (in situ and colluvium) 
  Under moist forest, imperfectly drained Soil 5 Moderate to high erodibility 
  Under moist forest, well drained Soil 6 Moderate to high erodibility 
  
Soils in mixed siltstone/mudstone/dolerite alluvium or colluvium 
  Under moist forest, imperfectly drained Soil 7 Moderate to high erodibility 
  Under dry forest, well drained Soil 8 Moderate erodibility 
  
 
 
DISCUSSION 
This soils developed in dolerite (soils 1 and 2) are the most widespread within the study area as 
defined in the project proposal (McIntosh et al. 2002, figure 2) and in the summary report 
contained in this volume (McIntosh et al. 2003, figure 1). Soils 3–8 occur at the margins of the 
dolerite uplands. Analyses for similar soils are given in Appendix 2. Estimated soil erodibility 
ranges from low in soil 1 to moderate to high in sandy and/or imperfectly drained soils. 
 
Soils in dolerite 
Within the study area the dominant soils are those formed in in-situ dolerite or in dolerite talus, 
which is the most widespread parent rock (Forsyth 2003). These soils are chiefly represented by 
soil 1, with minor areas of soil 2 in the drier lower-altitude areas near Newmans Creek Road 
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and around the quarries east of the Koonya divide. Because these soils are by far the most 
widespread in the area, and all potential forestry operations will be on these soils, their 
properties are considered in some detail. 
 

Soil characteristics 
The soils contain either no gley mottles, or gley mottles are present only deep in the soil profile 
(see Appendix 1); Consequently the soils are well drained or imperfectly drained. They are 
classified as Ferrosols. Road cuttings indicate that soils 1 and 2 are generally >75 cm deep, and 
commonly >1 m deep (see Appendix 1) except around rock outcrops and on ridge crests. The 
soils have low or moderate erodibility. Roots penetrate deeply in these soils because of the 
well-developed soil structure, which is also indicated by the high percentage of water-stable 
aggregates in the soils (Appendix 1). Such structure means that water infiltration in upper 
layers of the soil (generally at least the top metre) is unimpeded. Consequently surface runoff in 
these soils is rare, except under extremely heavy rainfall, or where the soils overlie 
impermeable rocks such as subhorizontal sedimentary rocks. 
 
The water-holding capacity of these soils has not been measured but maybe inferred from 
profile characteristics, land use and comparison with other analysed profiles. Well-structured 
soils tend to have high values of plant-avilable water and clayey soils have high values of total 
moisture (to field capacity) but not all of this is available to plants because it is tightly held by 
clays. Similar well-drained clayey soils in New Zealand have up to 230 mm of total available 
water in the top metre of soil (Rosemarkie profile of McIntosh (1992)) and a Ferrosol near 
Burnie (DPIWE database information from B. Cotching, Devonport) has a measured total 
available water to 36 cm depth of 92 mm, indicating that a deep profile would hold 200–300 
mm of water. These are high values compared with soils developed on sedimentary rocks. 
Water holding capacity will be greater in deeper soils, and for stony soils must be decreased in 
proportion to the volume of stones.  
 

Land-use impacts 
Ferrosols are among the most resilient soils in Tasmania with regard to machinery impacts, 
which is why stone-free Ferrosols are extensively used for intensive agricultural and 
horticultural crops in Tasmania. Stones impart to these soils an additional protection against 
machinery damage, since they help “armour” the soil surface. Widespread forestry operations 
on similar soils in Tasmania show that they are resistant to disturbance (Grant et al. 1995). On 
these soils harvest may occur on slopes up to 35o, provided no landslide risk has been identified 
(Forest Practices Board 2000). These soils present few problems for commercial forestry, and 
provided operations are conducted according to the Forest Practices Code (Forest Practices 
Board 2000) and also adhere to the Dolerite Talus Guidelines (McIntosh 2002) there is unlikely 
to be any significant soil erosion or any effect on the sustainability of production. 
 
The land-use impacts of forestry operations on soils formed in dolerite have been studied by 
Pennington et al. (2001) and Williamson and Neilsen (2003). The former authors studied 
impacts on a burnt coupe in dolerite at Warra (a lowland site with a higher rainfall than 
Koonya) and the latter authors studied the impacts of machinery on a coupe in the Picton 
catchment (also higher rainfall than at Koonya). 
 
Pennington et al. (2001) found that there was a significant increase (P<0.05) in soil bulk 
density in the 0–5 cm soil layer after harvest and burning. Soil bulk density increased from 0.58 
Mg/m3 to 0.70 Mg/m3. There was no evidence of an increase of bulk density deeper in the soil. 
At 5–10 cm depth the mean of pre- and post-harvest measurements was 0.87 Mg/m3, at 10–20 
cm it was 1.00 Mg/m3, and at 20-30 cm it was 1.03 Mg/m3. These values follow the expected 
trend of a slight increase with increasing soil depth. The authors concluded that the increase in 
soil bulk density at 0–5 cm depth was caused by burning of soil organic matter. Ellis and 
Graley (1983) and Pennington and Gibbons (unpublished) have shown that these changes are 
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reversed over time, as would be expected from the organic matter accumulation as vegetation 
re-establishes and faunal mixing occurs. 
 
It is noted that Pennington et al. (2001) reported that bulk density values reached 0.70 Mg/m3, 
after harvest, but this value is still well below the bulk density associated with soil “pans” that 
severely restrict soil permeability. Such pans generally have a bulk density of 1.5–1.8 Mg/m3 
(Joe and Watt 1983). 
 
Williamson and Neilsen investigated compaction effects on pre-Code snig tracks in a coupe on 
soils derived from dolerite at Picton, under very high rainfall (1800 mm). They found that on 
these soils there was no detectable effect either 4 years or 9 years after snigging. At 20–30 cm 
depth bulk density values of both undisturbed and disturbed sites were 0.9–1.1 Mg/m3 
 
On pre-Code sites near Warra, Pennington (CSIRO unpublished report) found that under 17–23 
year old snig tracks, soils formed in dolerite (Ferrosols) had a bulk density 20–23% higher than 
undisturbed soils, and that this higher bulk density inhibited tree growth. The lower production 
on the snig tracks was almost wholly compensated for by higher production on the disturbed 
soils adjacent to the snig tracks. Pennington remarked that “the implementation of a Forest 
Practices Code is likely to reduce these impacts”. 
 
None of the above authors noted erosion associated with snig tracks. As expected for soils with 
good structure and good infiltration properties, surface runoff is very rare on soils in dolerite, 
except after very high rainfall. Erosion has been noted by the author (PDM) in only three 
situations: (1) where subsurface channels have been disturbed by machinery; (2) where a 
stream was inadvertently diverted; (3) where the dolerite talus was thin and mixed with highly 
dispersible silty/fine sandy sediments.  
 
The Koonya coupes are drier than the coupes studied by the above authors. As a result, 
potential soil impacts are likely to be less, particularly if precautions are taken to limit 
machinery impacts. The cording and matting prescription employed during forest harvest at 
Newmans Creek (McIntosh 1999) prevented contact of harvesting machinery with the soil. 
Minimal soil damage and no erosion was evident. Similar prescriptions are routinely applied in 
ground-based coupes and if applied to the Koonya coupes will reduce the risk of soil damage. 
Thus over most of the harvest areas, natural or near-natural infiltration rates are likely to be 
maintained. 
 
Soils in siltstone, mudstone and sandstone 
Soils in siltstone, mudstone, sandstone and mixed siltstone/mudstone and dolerite (Soils 3-8) 
occur on the slopes on either side of Firetower Road, in places on steep slopes associated with 
landslides. The geological map (Forsyth 2003) indicates where these soils may be found on 
sedimentary parent rocks. The soils occur either on private land or land not planned for harvest. 
Land use options on these soils in the Koonya study area have therefore not been assessed.  
 
Soil 7 
Soil 7 has similar properties to soil 13.1 described by Grant et al. (1995). It is estimated to have 
moderate to high erodibility. It occurs on rolling land immediately upstream of the spring 
“Koonya B” and was described on an alluvial fan at a site 6 m north of the stream which is the 
source of the Koonya B spring. Tunnel-gully erosion is evident in the stream channel which is 
partly underground. The field evidence (Figure 1) indicates that the subsurface stream channel 
has periodically collapsed. During collapse silty clays are likely to have entered the stream. 
Both silt and aggregated clay is likely to have moved downstream in suspension. The effect of 
soil 7 on stream water quality is further discussed by McIntosh and Haywood (2003). 
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Figure 1. Tunnel gully erosion 
in soil 7. The stream channel is 
flowing underground from just 
left of centre on the top edge of 
the photograph to just right of 
centre on the lower edge. Water 
is visible in the “hole” 25 cm to 
the left of the spade blade. The 
hole has probably formed by 
collapse of the roof of a 
subsurface channel. This stream 
flows into the Koonya B spring 
used as a water supply by 
Firetower Road residents. 

 
CONCLUSIONS 
The area proposed for commercial forestry has soils correlating mostly with soil 1, which is 
highly suitable for this land use (Forest Practices Board 2001a). Similar soils are widely used 
for production forestry throughout Tasmania (Grant et al. 1995). Soil 1 is suitable for plantation 
use, provided soils are not excessively stony or bouldery. Soil 2 is less extensive and confined 
to drier areas. It is less suitable for plantation use because of limitations of low moisture 
availability and lower total P and N (Forest Practices Board 2001b). Soil erodibility is 
moderate, which indicates little risk of erosion provided forestry land use follows Code 
provisions. 
 
The stream feeding the Koonya B spring flows through an area of tunnel gully erosion in soil 7, 
which is an imperfectly drained soil with silty clay texture, and is estimated (from analysis of a 
similar soil) to have moderate to high erodibility. There is evidence that this silty soil material 
has periodically collapsed into the stream channel, probably during periods of high rainfall and 
water flow. Normal bank erosion is also likely to contribute to suspended silt in the stream. 
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APPENDIX 1. Soil profile descriptions. 
 
1. Gradational soil in dolerite 
 
Author: S. Davies (University of Tasmania) 
Date:  12 December 2002 
Location: Cutting along Clarks Cliffs track, Koonya 
Map reference: Port Arthur (Sheet 5522) 564717 5227415 
Landform: Hillslope 
Vegetation:  Damp Eucalyptus spp. forest 
Parent material: Jurassic dolerite 
Drainage: Well drained 
Slope: 24o 
Aspect: Northeast 

Altitude: 339 m 
Australian Soil Classification: Brown Ferrosol 
Estimated soil erodibility rating: Low 
 

A1 0-30 cm Brown (7.5YR4/4) (moist) loam (15% clay estimate); very weak; weak 1-10 
mm polyhedral structure; common fine roots.  

B1 30-40 cm Brown (7.5YR5/4) (moist) clay loam (30% clay estimate); firm; moderate 1-20 
mm polyhedral structure; common fine roots 

B2 40-80+ cm Reddish brown (7.5YR6/6) (moist) light clay (40% clay estimate); very firm; 
moderate 2-30mm polyhedral structure; few fine roots. 

 
 
Similar soil 
Wielangta soil (a Red Ferrosol) (Forest Practices 
Board 2001a). See Appendix 2. 

 
 
 

 10



2. Gradational soil in “mealy” dolerite 
 
Author: S. Davies (University of Tasmania) 
Date: 12 December 2002 
Location: Road cutting along Newman’s Creek Road, Koonya  
Map reference: Port Arthur (Sheet 5522) 567539 5228464 
Landform: Hillslope 
Vegetation:  Dry Eucalyptus spp. forest  
Parent material: Jurassic dolerite 
Drainage: Well drained 
Slope: 22o 
Aspect: Northeast 

Altitude: 161 m 
Australian Soil Classification: Grey Dermosol 
Estimated soil erodibility rating: Moderate 
 

A1 0-30 cm Light brown (7.5YR6/3) (moist) light clay (40% clay estimate); 5% reddish 
yellow (5YR6/6) mottles 5 mm diameter; very firm strength; strong 2-40 mm 
polyhedral structure; few fine and very fine roots; <5% 2-5 mm subrounded 
gravels.  

B2 30-80 cm Brown (7.5YR5/2) (moist) medium clay (50% clay estimate); 10% reddish 
yellow (7.5YR6/6) mottles 2-5 mm diameter; firm; strong 3-60 mm polyhedral 
structure, few fine and very fine roots.  

BC 80+cm Brown (7.5YR5/4) gritty silty loam becoming clay loam when rubbed; 
weathered dolerite with intact crystal fabric); few fine roots penetrate down 
cracks and fissures (see photograph). 

 
 
Similar soil 
Driscoll soil (Forest Practices Board 2001b). Because 
of its A1 horizon texture, Driscoll soil is a Chromosol. 
See Appendix 2. 
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3. Texture-contrast soil in siltstone/mudstone, imperfectly drained phase 
  
Author: S. Davies (University of Tasmania) and P. D. McIntosh (FPB) 
Date:  11th December 2002 
Location: Road cutting along Fire Tower road, Koonya 
Map reference: Port Arthur (Sheet 5522) 565027 5227255 
Landform: Hillslope 
Vegetation:  Moist Eucalyptus spp. forest 
Parent material: Triassic siltstone/mudstone  
Drainage: Imperfectly drained 
Slope: 17o 
Aspect: West 

Altitude: 300 m 
Australian Soil Classification: Grey Kurosol 
Estimated soil erodibility rating: Moderate to high 
 
A1 0-3 cm Very dark greyish brown (10YR3/2) (moist) organic loam (<10% clay 

estimate); loose; <1mm single grains; common fine roots. 
B21 3-50 cm Brownish yellow (10YR6/6) (moist) silty clay loam (20% clay estimate); 

40% white (2.5Y8/1) mottles 2-5mm diameter; firm; moderate 1-50 mm 
polyhedral structure; common fine roots. 

B22 50-100+ cm White (2.5Y8/1) (moist) silty clay loam (20% clay estimate); 30% brownish 
yellow (10YR6/6) mottles 2-5mm diameter; very strong; moderate 1-70 mm 
polyhedral structure; few fine roots. 

 
 

 

Similar soil 
O’Connor soil (Forest Practices Board 2001c). 
Note that O’Connor soil is classified as a 
Kandosol because it does not have a texture-
contrast profile and has more weakly developed 
structure in the B horizon.  
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 4. Uniform soil in siltstone/mudstone 
 
Author: S. Davies (University of Tasmania) 
Date:  12 December 2002 
Location: Road cutting along access track on private property (Giblin) off Fire Tower road, 
Koonya 
Map reference: Port Arthur (Sheet 5522) 565432 5227562 
Landform: Hillslope  
Vegetation:  Moist Eucalyptus spp. forest 
Parent material: Triassic siltstone/mudstone 
Drainage: Well drained 
Slope: 22o 
Aspect: West 

Altitude: 379 m 
Australian Soil Classification: Brown Dermosol 
Estimated soil erodibility rating: Moderate 
 
A1 0-20 cm Brown (7.5YR4/3) (moist) clay loam (25% clay estimate); weak; weak 1-2mm 

polyhedral structure; few fine roots; <5% 1-10mm subangular gravels. 
B21 20-40 cm Brown (7.5YR5/4) (moist) clay loam (25% clay estimate); firm; moderate 2-30 

mm polyhedral structure; few fine roots; 5-10% 2 mm subangular gravels. 
B22 40-80+ cm Brown (7.5YR5/4) (moist) clay loam (25% clay estimate); very firm; strong 

10-50 mm polyhedral structure; few fine roots; >50% 2-5 mm subangular 
gravels. 

 

 

Similar soil 
No similar soils have been described or analysed.  
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5. Texture contrast soil in sandstone, imperfectly drained phase 
 
Author: S. Davies (University of Tasmania) 
Date:  11 December 2002 
Location: Along cut track ~30 m east of Fire Tower road, Koonya 
Map reference: Port Arthur (Sheet 5522) 564900 5227150 (estimated) 
Landform: Hillslope 
Vegetation:  Moist Eucalyptus spp. forest 
Parent material: Triassic sandstone 
Drainage: Imperfectly drained 
Slope: 15o 
Aspect: Northwest 

Altitude: 310 m 
Australian Soil Classification: Yellow Kurosol 
Estimated soil erodibility rating: Moderate to high 
 
A1 0-5 cm Black (10YR2/1) (moist) organic sandy loam (10% clay estimate); weak; loose 

1-3 mm peds polyhedral structure; common fine-small roots. 
B1 5-8 cm Very dark greyish brown (10YR3/2) (moist) sandy loam (20% clay estimate); 

firm; moderate 1-10 mm polyhedral structure; few small roots. 
B21 8-60 cm Light yellowish brown (2.5Y6/4) (moist) sandy clay loam (30% clay estimate); 

20% brown (7.5YR4/4) mottles 2-3mm diameter; weak; moderate 2-20 mm 
polyhedral structure; few fine roots.  

B22 60-80+ cm Reddish yellow (7.5YR6/8) (moist) medium clay (45% clay estimate); 50% 
light grey (2.5Y7/1) mottles 5 mm diameter; very firm; strong 5-30 mm 
polyhedral structure; few very fine roots. 

 
(no photograph) 
 
Similar soil 
Soil 14.2 (Sandspit soil) described in Grant et al. (1995) is a Brown Kurosol and has a similar 
profile. 
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6. Uniform soil in Triassic sandstone 
 
Author: S. Davies (University of Tasmania) 
Date: 12 December 2002 
Location: Road cutting along driveway to private property off Fire Tower road, Koonya  
Map reference: Port Arthur (Sheet 5522) 565623 5228802 
Landform: Hillslope 
Vegetation:  Moist Eucalyptus spp. forest 
Parent material: Triassic sandstone 
Drainage: Well drained 
Slope: 16o 
Aspect: West 

Altitude: 264 m 
Australian Soil Classification: Bleached Orthic Tenosol 
Estimated soil erodibility rating: Moderate to high 
 
A1 0-20 cm Dark grey (2.5Y4/1) (moist) sandy loam (<10% clay estimate); weak; loose 

<1mm single grains; many fine to coarse roots. 
A2 20-55 cm Light grey (2.5Y7/1) (moist) sand (<10% clay estimate); weak; loose <1mm 

single grains; common very fine to coarse roots; <5% 2-5mm subangular 
gravels. 

B2 55-80cm Yellow (2.5Y7/6) (moist) sand (<10% clay estimate); weak; loose <1mm 
single grains; few very fine roots. 

 
 

  

 

Similar soil 
Catgut soil (Forest Practices Board 
2001d) is very similar and has the same 
classification. 
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7. Gradational soil in fan alluvium of siltstone and minor dolerite, imperfectly 
drained  
 
Author: P. D. McIntosh (FPB) and S. Davies (University of Tasmania) 
Date: 9 December 2002 
Location: About 50 m upstream from location of Koonya B spring, behind old cottage; 6 m 
north of the stream with tunnel gully erosion  
Map reference: Port Arthur (Sheet 5522) 565300 5228000 
Landform: Midslope of fan 100 m wide 
Vegetation: Pomaderris apetala, Coprosma quadrifida, Olearia lirata, Polystichum proliferum  
Parent material: Mixed alluvium from Triassic siltstone and minor Jurassic dolerite 
Drainage: Imperfectly drained 
Slope: 8° 
Aspect: West 
Altitude: 270 m 
Australian Soil Classification: Brown Mesotrophic Acidic-Mottled Kandosol 
Estimated soil erodibility: Moderate to high 
 
A1 0-8 cm Dark greyish brown (10YR4/2) (moist) loam (20% clay estimate); loose; 

strong 1-2 mm crumb and 2-10 mm subangular blocky structure; common fine 
and medium roots. 

B1 8-19 cm Yellowish brown (10YR5/4) (moist) silty clay loam (28% clay estimate); firm; 
moderate 40 mm subangular blocky structure; common fine and medium roots. 

B2 19-43 cm Yellowish brown (10YR5/8) (moist) silty clay (45% clay estimate); 40% 
brown (10YR5/3) mottles 6 mm diameter; very firm strength; moderate 50-100 
mm blocky structure; yellowish brown (10YR5/4) silt coats on ped surfaces; 
few medium roots. 

B2g1 43-70 cm Light grey (5Y7/1) (moist) clay (60% clay estimate); 55% brownish yellow 
(10YR6/8) mottles 8 mm diameter; firm; weak 100 mm blocky structure; 20% 
subangular dolerite gravels 100 mm diameter, lying on flat surfaces; few fine 
roots. 

B2g2 70-75+cm White (5Y8/1) (moist) medium clay (50% clay estimate); 50% yellowish 
brown (10YR5/6) mottles 8 mm diameter; firm; massive; few fine roots. 

 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Similar soil 
Blackwell soil (Soil 13.1 of Grant et al. 1995) is 
similar but is classified as a Kurosol.  
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8. Texture-contrast soil in mixed colluvium from mixed siltstone/mudstone and 
dolerite 
 
Author: S. Davies (University of Tasmania) 
Date:  12 December 2002 
Location: Road cutting along Fire Tower Road, Koonya  
Map reference: Port Arthur (Sheet 5522) 565432 5227562 
Landform: Hillslope 
Vegetation:  Dry Eucalyptus spp. forest 
Parent material: Triassic siltstone/mudstone and Jurassic dolerite 
Drainage: Well drained 
Slope: 22o 
Aspect: West 

Altitude: 379 m 
Australian Soil Classification: Yellow Kurosol 
Estimated soil erodibility rating: Moderate 
 
A1 0-20 cm Brown (10YR5/3) (moist) loam (20% clay estimate) very weak; weak 1-3 mm 

polyhedral structure; common fine roots. 
B2 20-40 cm Light yellowish brown (2.5Y6/4) (moist) light clay (40% clay estimate) 

brownish yellow (10YR6/6) mottles 2 mm diameter; very firm strength; 
moderate 2-50mm polyhedral structure, few fine roots; 10% 2-4 mm 
subangular gravels. 

B3 40-80+ cm Brownish yellow (10YR6/6) (moist) light clay (40% clay estimate); strong 2-
100 mm polyhedral structure, few fine roots; >50% 2-100 mm subangular 
gravels 

 
 

 

Similar soil 
No similar soils have been described. 
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APPENDIX 2. Detailed information on analysed profiles in dolerite. 
 
Wielangta soil (Forest Practices Board 2001a) 
Authors: MDL and PDM 
Date: 22.9.00 
Location: North side of turnoff to N road, off the main Wielangta Road, east of gate across road 
Map reference: Sheet 5626 (Kellevie) 686 695 
Landform: Midslope in rolling landscape. 
Vegetation: Eucalyptus regnans, E. globulus, Pomaderris apetala, Bedfordia salicina, Olearia lirata, 

Gahnia sp., ferns 
Parent material: Strongly weathered dolerite 
Drainage: Well drained 
Slope: 15° 
Aspect: Southeast 
Altitude: 330 m 
Photographs: PDM 10-00-24 (site); PDM 10-00-16 (profile) 
Australian Soil Classification: Red Eutrophic Ferrosol* 
 
A1 0-13 cm Dark brown (7.5YR3/2) (moist) silty clay loam; 20% subangular gravels 100-300 mm 

diameter; weak strength; moderate 5-10 mm granular structure; abundant fine and 
many coarse roots; NaF 0/5.  

AB 13-28 cm Brown (7.5YR4/3) (moist) silty clay; weak strength; moderate 5-15 mm blocky 
structure; common medium and few coarse roots; NaF 0/5. 

B21 28-57 cm Yellowish red (5YR5/6) (moist) medium clay (60% clay, estimate); firm strength; 
weak 20-40 mm blocky structure; few coarse roots; NaF 0/5.  

B22 57-110+cm Red (2.5YR5/6) (moist) medium clay (60% clay, estimate); 10% brownish yellow 
(10YR6/6) mottles 10-120 mm diameter (strongly weathered dolerite gravels); few 
coarse roots; NaF 0/5. 

 
Laboratory Analyses 
 
Horizon Depth 

(cm) 
pH 

(H2O) 
Total 

C 
(%) 

Total 
N 

(%) 

C/N Colwell 
P 

(mg/kg) 

Total P 
(mg/kg) 

P 
retn. 
(%) 

SO4-S 
(mg/kg) 

Water- 
stable 

aggreg. 
(%) 

 0-30 5.5 4.51 0.26 17 12 398 53 7 n.d. 
A1 0-13 5.6 5.71 0.32 18 8 444 50 9 75 
AB 13-28 5.5 2.20 0.15 15 7 358 57 14 91 
B21 28-57 5.3 1.60 0.10 16 n.d. 216 54 23 86 
B22 57-110+ 5.5 0.59 0.04 14 n.d. 215 51 24 81 
 
Horizon Depth 

(cm) 
Exch. Ca 

(cmol(+)/kg) 
Exch. Mg 

(cmol(+)/kg) 
Exch. K 

(cmol(+)/kg) 
Exch. Na 

(cmol(+)/kg) 
CEC 

(cmol(+)/kg) 
BS 
(%) 

 
 0-30 6.66 4.05 1.48 0.24 26.4 47 
A1 0-13 8.16 3.67 1.46 0.25 27.3 50 
AB 13-28 4.13 3.70 1.37 0.22 21.6 44 
B21 28-57 4.12 4.33 1.09 0.34 26.1 38 
B22 57-110+ 5.12 5.65 1.25 0.44 28.5 44 
 
* Citrate-dithionite Fe = 6.0 and 5.5% in B21 and B22 horizons respectively 
Analytical methods were those of Blakemore et al. (1987), Laffan et al. (1996) and Rayment and 
Higginson (1992), with variation of methods for C, N and SO4-S (details available from P. D. McIntosh, 
Forest Practices Board). 
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Driscoll soil  (Forest Practices Board 2001b)  
Author: MDL and PDM  
Date: 21.9.00 
Location: West side of Buckland Road, Driscolls Hills, 4.5 km north of Buckland 
Map reference: Sheet 5428 (Buckland) 563 866 
Landform: Midslope of hilly gully side 100 m long 
Vegetation: Eucalyptus globulus, Acacia dealbata, saggs, native cherry, grasses  
Parent material: Dolerite colluvium on in-situ dolerite, with aeolian quartz sand in A horizon 
Drainage: Well drained 
Slope: 18° 
Aspect: Northeast 
Altitude: 150 m 
Photographs: PDM 10-00-4 (site); 9-00-13a (profile) 
Australian Soil Classification: Eutrophic Brown Chromosol 
 
A1 0-21 cm Dark greyish brown (10YR4/2) (moist) silty loam; 15% subrounded gravels 10-40 cm 

diameter; weak strength; weak 1-2 mm subangular blocky structure; abundant fine 
roots; NaF 0/5. 

B2 21-40 cm Brown (7.5YR4/3) (moist) medium clay; 15% subrounded gravels 10-40 cm diameter; 
weak strength; strong 5-15 mm blocky structure; prominent dark brown (7.5YR3/2) 
clay skins on block faces; many fine roots; NaF 0/5. 

B3 40-60 cm Brown (7.5YR4/4) (moist) coarse sandy loam; 10% subrounded gravels 10 cm 
diameter; firm strength; weak 3-8 mm blocky structure breaking to 2 mm blocky; 
prominent dark brown (7.5YR3/2) clay skins on block faces; common fine roots; NaF 
0/5.  

C 60-100 cm Strong brown (7.5YR5/6) (moist) coarse sandy loam; 30% light olive brown (2.5Y5/3) 
mottles 20 mm diameter, below 80 cm depth; firm strength; massive; 10% subrounded 
gravels 10 cm diameter; few roots; NaF 0/5; in situ weathered rock. 

 
Laboratory Analyses 
 
Horizon Depth 

(cm) 
pH 

(H2O) 
Total 

C 
(%) 

Total 
N 

(%) 

C/N Colwell 
P 

(mg/kg) 

Total  
P 

(mg/kg) 

P retn. 
(%) 

SO4-S 
(mg/kg) 

Water- 
stable 

aggreg. 
(%) 

 0-30 6.2 3.22 0.20 16 4 170 15 1 n.d. 
A1 0-21 6.0 5.13 0.30 17 6 205 17 1 47 
B2 21-40 6.5 1.95 0.15 13 3 89 30 1 64 
B3 40-60 6.7 0.40 0.04 10 n.d. 266 19 0 65 
C 60-90 7.1 0.13 0.02 8 n.d. 243 14 0 62 
 
Horizon Depth 

(cm) 
Exch. Ca 

(cmol(+)/kg) 
Exch. Mg 

(cmol(+)/kg) 
Exch. K 

(cmol(+)/kg) 
Exch. Na 

(cmol(+)/kg) 
CEC 

(cmol(+)/kg) 
BS 
(%) 

 
 0-30 14.68 4.71 0.25 0.20 18.4 108 
A1 0-21 15.68 4.38 0.34 0.19 22.0 94 
B2 21-40 16.31 8.04 0.08 0.41 23.7 105 
B3 40-60 12.12 6.54 0.05 0.69 17.5 111 
C 60-90 11.71 6.74 0.02 0.61 16.2 118 
 
Analytical methods were those of Blakemore et al. (1987), Laffan et al. (1996) and Rayment and 
Higginson (1992), with variation of methods for C, N and SO4-S (details available from P. D. McIntosh, 
Forest Practices Board). 
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KOONYA B WATER QUALITY 
 
P.D. McIntosh1 and B. Haywood2 

 
1 Forest Practices Board, Hobart 
2 Forestry Tasmania, Hobart 
 
BACKGROUND 
This brief report has been written to summarise the water quality investigations that have been 
undertaken in the Koonya area to date. The aim of this report is to determine: (1) whether the 
existing information provides any evidence that forestry operations to date have affected the 
water quality at the Koonya B spring; (2) whether there are factors other than forest operations 
that may have affected the water quality at Koonya B.  
 
LONG-TERM RECORDS AT KOONYA B 
 
Forestry Tasmania Water monitoring 
Forestry Tasmania has been recording water quality (Table 1) at a site named Koonya B 
(Figure 1) since February 1994. The purpose of the study was to provide long-term baseflow 
trends so that any possible effect of future harvesting operations could be detected. No attempt 
was made to relate water quality to specific events such as storms.  
 
The sampling site is a spring behind an empty house at map reference Sheet 5522 (Port Arthur, 
Edition 1, 1985) 565270 5228000. The record provides an indication of water quality over an 
eight-year period that includes the date of harvest of the Geoff Giblin coupe (April 1998) which 
is about 500 m distance upslope from the sampling site (Figure 1).  
 

 

Geoff Giblin 
harvest area  
(approx.) 

Sandstone cliff and 
overturned tree (upper 
spring) 

Koonya B spring 

 
Figure 1. Outline of study area and location of the Koonya B spring and water sampling site and other 
features mentioned in the text. Positions are approximate. 
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Figure 2 presents the turbidity data of Table 1 plotted against rainfall, for Palmers Lookout 
rainfall Station on the Tasman Peninsula. (The rainfall record for Premaydena was also plotted 
and showed a very similar pattern). 
 
Bearing in mind the widely-spaced and irregular sampling intervals, some limited conclusions 
can be drawn from the data in Table 1 and Figure 2: 
 
• Total dissolved solids (TDS) values have remained relatively constant throughout the 

sampling period, and are on the low side for water derived from fractured dolerite (Sloane 
1987), indicating a relative short contact time between the water and the rock and 
associated soils. 

• Total suspended solids (TSS) range from a minimum of 3 mg/L to a maximum of 52 mg/L. 
The highest TSS and turbidity values (52 mg/L and 63 NTU) preceded activity on the 
Geoff Giblin coupe, which was logged in April 1998, indicating that peak TSS values may 
be caused by factors other than forest harvest. The coupe was burned in late April 1999 but 
there is no indication that this activity has affected water quality measurements. 

• Mean turbidity is 23.5 NTU and has commonly exceeded the 5 NTU guidelines since 
records began in 1994. There is no apparent relationship between turbidity and rainfall. 

• Average pH is slightly alkaline. Values are in the range 6.5 to 8.8 and show no trends with 
time. 

 
Table 1. Water quality analyses at Koonya B sampling site. 
 

Date Colour 

(CU) 

pH TDS 

(mg/L) 

TSS 

(mg/L) 

Turbidity 

(NTU) 

9 Feb 1994 - - - - 4 
9 May 1994 30 8.8 270 9 11 
11 Jul 1994 40 8.0 250 13 16 
31 Aug 1994 20 7.8 280 4 7 
28 Nov 1994 85 7.5 255 6 15 
6 Feb 1995 40 7.9 290 15 14 
6 Apr 1995 20 7.7 280 3 3 
23 Jun 1995 125 6.6 260 22 27 
27 Sep 1995 50 7.7 265 12 13 
21 Nov 1995 125 7.2 255 14 20 
27 Feb 1996 30 8.1 275 15 5 
20 May 1996 30 7.0 305 10 11 
22 Jul 1996 50 7.4 280 17 16 
18 Sep 1996 30 7.8 305 13 14 
5 Feb 1997 100 7.5 300 14 21 
6 May 1997 50 8.0 260 46 20 
16 July 1997 40 7.8 275 12 12 
29 Sep 1997 300 6.5 225 52 63 
2 Dec 1997 50 7.9 280 14 12 
12 Feb 1998 30 6.5 270 18 17 
6 May 1998 20 7.6 260 14 13 
30 Jul 1998 30 7.2 280 ? 9 
23 Dec 1998 5 8.0 280 20 11 
8 Apr 1999 175 7.4 270 20 38 
26 Aug 1999 50 7.9 290 10 16 
20 Sep 1999 50 8.0 290 20 16 
15 Mar 2000 30 8.1 250 20 15 
8 May 2000 50 7.8 286 16 16 
25 Jul 2000 60 7.7 286 12 12 
5 Aug 2000 50 7.8 286 16 16 
29 Sep 2000 40 7.5 284 13. 13 
19 Nov 2000 70 7.5 264 21 20 
11 May 2001 40 8.1 270 12. 12 
12 Nov 2001 40 8.3 280 7 10 
7 Feb 2002 30 8 272 9 8 
26 Sep 2002 1 7.3 249 14 5 
19 Dec 2002 - - - - 11 
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Figure 2. Turbidity in the Koonya B spring water in relation to rainfall at Palmers Lookout. Plot by Kate 
Berry, DPIWE, Hobart. 
 
Evidence from the Giblin coupe 
On 1 August 2002 Peter McIntosh, Tony O’Malley (forestry consultant) and Harvey Cusick 
(Gunns Ltd) visited the Geoff Giblin coupe to assess soil disturbance and its possible influence 
on the water quality of streams and springs near Firetower Road (McIntosh 2002). The coupe 
was harvested in April 1998 and burnt in April 1999. The burn was a low-intensity burn (not 
hot) and as a result eucalypt regeneration was poor although weeds and low shrubs now form 
an almost 100% cover. It was noted that the c. 12 ha harvested area of the coupe was confined 
to the rolling land in the east of the Giblin Block and was entirely underlain by deep soils in 
weathered dolerite. There was no evidence of surface flow of soil material except some slight 
movement on tracks. There are no streams flowing directly from the harvested area of the 
Giblin block to the Koonya B stream. Geoff Giblin’s hut on the property was beside a stream 
which was running clear, as was a spring at 565517 5227853 (referred to as the ‘sandstone 
cliff’ or ‘upper’ spring in other reports) flowing to the Koonya B spring at lower altitude. 
Natural instability in the form of fresh scarps of soil was noted on steep lower slopes of the 
Giblin Block. These slopes were undisturbed by recent logging.  
 
These observations (and the evidence of water quality measurements when compared to time of 
harvest and burning on the Giblin coupe) provide no support for the hypothesis that harvest on 
the Giblin coupe has directly affected water quality of streams or springs draining the coupe. 
The turbidity evident in the Koonya B spring is likely to originate from sources in sedimentary 
rocks and soils formed in them, mostly outside the Giblin property. These sources are further 
discussed below. 
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Evidence from the Koonya B stream 
During initial fieldwork for the soil and geological surveys on 9 December 2002 the Koonya B 
spring was inspected and found to be cloudy (Figure 2). Immediately upstream of the Koonya 
B sampling site the stream flows across a bench (interpreted to be an alluvial fan) supporting 
moist forest, growing on soils estimated to have moderate to high erodibility (Davies and 
McIntosh 2003) and showing tunnel-gully erosion. Upstream of this area the stream passes 
within a couple of metres of an upturned tree which is shedding siltstone from its root ball 
(Figure 3). The vegetation growing on the root ball indicates that the tree probably fell 2–5 
years ago. About 5 m east of this tree is a sandstone cliff 3–4 m high over which clear water 
flows (the ‘sandstone cliff’ spring). The water is trapped in a drum from which alkathene pipes 
feed domestic water intakes. 
 
To provide further information on the possible contributions to turbidity from these various 
sources Alan Nash (Forestry Tasmania) sampled the Koonya B stream at various measured 
points between the Koonya B intake and the sandstone cliff 287 m upstream on 9 December 
2002, using standard sampling techniques and duplicate sampling bottles. Mean turbidity 
values are shown in Figure 4. 
 
 

 
 
 

Exposed  

Figure 2. The Koonya B 
spring and sampling site, 
showing the cloudy water. 
Photograph: B. Haywood, 
9 December 2002. 

 
Fig
silts
Hay

 

stream
 

siltstone 

ure 3. Overturned tree 260 m upstream from the Koonya B spring and water sampling site. The 
tone particles on the root ball have been washed into the nearby Koonya B stream. Photograph: B. 
wood, 9 December 2002. 
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Turbidity in Koonya B stream 19 December 2002
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Figure 4. Mean turbidity levels (diamond symbols) at the Koonya
upstream, 9 December 2002.  
 
The results indicate that a turbidity source or sources occu
the Koonya B sampling site. Field observations show tha
siltstone from its root ball, and the tunnel-gully erosion f
sources of the turbidity noted. The soils in which the tun
described in the soil report (Davies and McIntosh 2003). 
 
CONCLUSIONS 
Water analysis of Koonya B spring since 1994 shows that 
exceeds the 5 NTU guideline for drinking water. The media
water analysis nor the field evidence from the Giblin fo
forestry activities on water quality. Nor is there any evid
causes turbidity. Field evidence indicates that both an upt
immediately upstream of the Koonya B spring are likely to
Koonya B spring water. 
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ESTIMATED EFFECTS OF POTENTIAL FORESTRY OPERATIONS ON 
WATER QUANTITY, KOONYA DISTRICT 
 
P.D. McIntosh 
 
Forest Practices Board, Hobart 
 
APPROACH 
Effects of forestry activities on water yield have been measured in many countries, but the 
studies most relevant to the Koonya district are those conducted in the Eucalyptus regnans 
forests of the Melbourne Water/ CRC for Catchment Hydrology experimental catchments of 
the Central Highlands of Victoria and summarised by Vertessy (1999) and Vertessy et al. 
(2001). These catchments have been producing results since the 1960s and a large amount of 
information has been gathered on treatment effects, plant physiology and water behaviour in 
soils and vegetation. As a result there has been a progression from collecting measurements to 
process modelling. In theory the modelling approach will allow the effect of forestry activities 
to be predicted at any site, provided key information such as rainfall, temperature, humidity, 
leaf area index, soil depth and stand age is known. In practice this information is seldom 
available, even for experimental catchments. The information available for the Koonya uplands 
falls short of that required for inputting into a process model, and suitable models for small 
catchments are not available but are still being developed (R. Vertesssy, personal 
communication). The approach taken in this brief review has therefore been to extrapolate from 
the Victorian studies, making use of those studies which most closely match the Koonya 
situation. 
 
WATER YIELD IN MANAGED FORESTS 
The general trend of water yield after forest harvest or after fires is shown by the Kuczera curve 
(Figure 1) which has been much quoted in the literature and shows that annual streamflows 
after harvest and regeneration of E. regnans forest reach approximately half their original 
values about 25–30 years after harvest (Figure 1), and then recover. 
 

 
Figure 1. The generalised Kuczera curve for water yield of Eucalyptus regnans stands following fires in 
old-growth forest in Victoria. After Vertessy et al. (2001, figure 2).  
 
It is important to note the limitations of the Kuczera curve: (1) it is an average curve, based on 
information from a variety of catchments with differing geology, soils, stand age, understorey 
vegetation and streamflows; (2) as an average, it represents catchments with a mean annual 
rainfall of about 1800 mm, which is considerably higher than in most commercial forestry areas 
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in eastern Tasmania;  (3) it does not show the increase in water yield that occurs after harvest in 
small catchments; (4) the starting point and end point for the Kuczera curve is old growth (200 
year old) forest. 
 
The Koonya uplands have a mean annual rainfall of 1000–1100 mm (Brown 1997) and a cover 
of ‘wet’1 Eucalyptus obliqua-E. regnans-E. globulus forest and small areas of ‘dry’ E. obliqua-
E. globulus forest at <250 m altitude and E. delegatensis forest at highest altitudes.  Of the 
catchments studied in the Victorian highlands, the Picaninny catchment (Vertessy et al. 2001, 
fig. 3) has a mean annual rainfall (1200 mm) most resembling the rainfall of the Koonya 
uplands and is therefore the most relevant research catchment for predicting effects of forest 
harvest on water yields on the Koonya uplands. The Picaninny catchment had a cover of old-
growth E. regnans and was 78% clearfelled in 1972. It should be noted that the soils of the 
deeply weathered granites of the Victorian Highlands probably hold more plant-available water 
than the soils derived from dolerite on the Koonya uplands, and that evaporation and 
evapotranspiration losses are likely to be higher in the Picaninny catchment. The effect of the 
deeper soils in Victoria may be to delay the effects on streamflow of vegetation changes at the 
soil surface. 
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Figure 2. Mean annual water yield changes after 78% clearfelling, Picaninny catchment, Central 
highlands, Victoria, 1969–1998, based on analysis reported in Watson et al. (1999) and illustrated in 
Vertessy et al. (2001, fig 3). 
 
The annual streamflow changes for the Picaninny catchment are shown in Figure 2. After 78% 
old-growth forest harvest in 1972, streamflow increased to a maximum in the second year after 
harvest, decreased to close to its original flow in year 8, and decreased further to a smoothed 
(average) minimum of 132.5 mm less than its original flow in years 18–25 after harvest.  
 
METHODS FOR APPLICATION OF VICTORIAN STUDIES TO KOONYA 
When applying the Picaninny results to the Koonya uplands the size and nature of the Koonya 
uplands catchment and its forest is an important factor to consider. The geological 
                                                           
1 The terms ‘wet’ and ‘dry’ forest refer to sclerophyll forest types with dense broadleaved understorey 
and more open understorey with heathy shrubs respectively. The terms ‘wet’ and ‘dry’ forest are 
entrenched in the literature and are therefore used in preference to the more scientific terms such as 
‘forest with dense broadleaved understorey’ or ‘forest with open heathy understorey’.  
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investigations by Forsyth (2003) and various observations from small catchments in dolerite 
elsewhere (e.g. McIntosh, unpublished reports) indicate that the surface topography in dolerite 
terrain may not determine catchment boundaries for streams.  
 
Two models can be considered for infiltration and drainage for the Koonya uplands. The first 
model assumes that deep infiltration occurs into a large fractured-rock subsurface aquifer that 
underlies most of the dolerite mapped on the Koonya uplands and, in layman’s terms, is ‘leaky’ 
in all directions including to the west (for example, to the Koonya B spring). The second model 
assumes that the Koonya B spring has a catchment slightly larger than expected from surface 
topography and that it collects water from east of the topographic divide, via deep fractures in 
the dolerite. These two models are considered in turn. 
 
For each of the models below the Picaninny data has been used.  The irregularities in yield in 
the Picaninny catchment, resulting from variable annual rainfall, have been retained, as they 
produce a more realistic and variable yield pattern. All data is presented on an annual basis. 
Other assumptions are given under the headings below. 
 
MODEL 1 
This model assumes that underlying the Koonya uplands is a large subsurface fractured-rock 
aquifer with a base that is inclined at a low angle towards the east. Most subsurface flow is 
assumed to be in an easterly direction (as is borne out by the size of the streams draining into 
the headwaters of Newmans Creek and Kennedys Creek), but there is also significant flow to 
the north and to the west. Such flow to the north and west may occur along faulted fractures or 
along the dolerite–sedimentary rock contact (Forsyth 2003). While all parts of the conjectural 
aquifer are likely to be connected, it is assumed that flow from one part of the aquifer to 
another is restricted, i.e. it takes time for effects in one part of the aquifer to be transmitted to 
other parts, and for hydrostatic equilibrium to be established.  
 
Although there is no direct evidence for a subsurface aquifer, the fact that the Koonya B spring 
did not dry up in the 2002–2003 summer, despite this summer being the driest on record, 
indicates that the Koonya B ‘catchment’ is likely to be larger than 50 ha, or has a deep ‘slow 
release’ source, as on the Tasman Peninsula most streams in catchments of 50 ha or less (Class 
4 streams in Forest Practices Code (Forest Practices Board 2000) terminology) dried out in this 
dry season.  
 
The area of the postulated subsurface aquifer is difficult to estimate but could be about 2.5 km2. 
Although it is assumed that the total subsurface aquifer is connected, effects on springs and 
streams will depend in part on the location of any surface effects. For example, increased 
infiltration over the crest of the postulated subsurface aquifer (Forsyth 2003, figure 12) would 
be more likely to have an effect on spring water quantity at Koonya B than increased 
infiltration over the far east of the subsurface aquifer. 
 
Streamflow as a proportion of rainfall 
Under 870 mm annual rainfall in New South Wales evapotranspiration, soil evaporation and 
rainfall interception accounted for 600 mm of rainfall, and streamflow (from deep infiltration) 
accounted for 269 mm of rainfall, or 31% of the input (Vertessy 1999, table 6). Under a 60 year 
old E. regnans stand under 1800 mm rainfall streamflow accounted for about 33% of inputs 
(Vertessy et al. 2001, figure 7). It appears reasonable to assume, therefore, that on the Koonya 
uplands about one third of the rainfall (about 350 mm) will infiltrate deep into the soil and 
eventually appear as streamflow. 
 
Assumptions for calculations 
The Koonya forests are the result of regeneration following fires in 1937 and 1945. The forests 
are therefore about 60 years old and have passed their age of maximum water usage – water 
yield is now increasing slowly. The Picaninny catchment data, when smoothed and adjusted for 
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100% clearfell, indicates that water yield was lowest (–186 mm) in years 18–25 after harvest. 
The Kuczera curve indicates that by year 60 the water yield decline will be about two thirds of 
this minimum value (i.e. about –124 mm). It follows that infiltration (and eventual streamflow) 
under the present forest cover is about 124 mm less than it would be under old-growth forest. 
Therefore the effect of harvest or burning of the present forest cover will be an increased 
streamflow of about 124 mm over and above the first-year yield predicted using the Picaninny 
model. No adjustment needs to be made for older forests harvested in the future, since the 
reduced gain from harvesting forest with lower evapotranspiration than the present 60-year old 
forest will be balanced by the greater infiltration of these forests. Other assumptions made are 
that the 2.5 km2 area with the subsurface aquifer will be harvested in five 50 ha coupes, with a 
harvest interval of 5 years between coupes. In addition it is assumed that, as in the Picaninny 
catchment, only 78% of each coupe is harvested, the balance being retained as streamside 
reserves, wildlife habitat clumps etc. The unharvested forest, which will cover about 22% of the 
2.5 km2 area after harvest is completed, will gradually yield more water as it ages. 
 
The above assumptions and others are summarised below: 
 
• The Koonya forest is 60 years old. 
• The Koonya forest has passed its period of maximum water utilisation and 

evapotranspiration and interception losses in the present forest are about two thirds of 
those of the smoothed maximum losses (at about age 18-25). 

• The information for the Picaninny catchment is the best match for what is likely to 
occur on the Koonya uplands after harvest. 

• In the future water yield ‘losses’ will follow those predicted by the shape of Kuczera 
curve and gradually approach nil (relative to old growth forest) by the time the forest is 
about 200 years old. 

• On the Koonya uplands the area of soils in dolerite than can reasonably be assumed to 
have a subsurface aquifer has an area of 2.5 km2. 

• This area will support 5 coupes of 50 ha each. About 78% of each coupe will be 
harvested by clearfell operations. 

• The Picaninny catchment probably has slightly higher rainfall than the Koonya 
uplands; no attempt has been made to adjust the Picaninny data for rainfall as: (1) the 
rainfall on the Koonya uplands is not accurately known; (2) the effect of higher rainfall 
may be compensated to some extent by the likely lower evapotranspiration on the 
Koonya uplands. 

• The Picaninny data has not been smoothed, as it is assumed that the annual variation 
displayed (relative to the control catchment) is typical of that to be expected in a small 
catchment. 

 
Results 
Using the above assumptions, the average predicted water yield2 (increase and decrease) over 
the 2.5 km2 area resulting from coupe harvest at 5-year intervals has been calculated and 
plotted (Figure 3), relative to present-day yield. For comparison predicted yields resulting from 
a wildfire with total forest cover destroyed are also given, as are yields under a no-harvest 
scenario. Figure 3 shows that as the coupes are harvested there will be five peaks in water yield. 
The maximum yield increase over the 2.5 km2 area will be 128 mm and the average increase 
over years 1–29 will be 79 mm or 23% more than the estimated water yield at present. For 
years 30–45 average water yield will be 2.5% lower than at present, as the young stands take up 
and intercept the maximum amount of water. From year 46 onwards yield will steadily increase 
and in years 46–60 it will be slightly higher than at present. In practice yields from year 30 

                                                           
2 This term as used in this discussion paper refers to deep infiltration that will eventually appear as 
streamflow. References to streams include springs. 
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onwards are likely to be indistinguishable from present-day flows, because of natural flow 
variation.  
 
There are two reasons why no significant yield decline is predicted: (1) the yield decline from 
harvesting young forest is less than the decline from harvesting old-growth forest; (2) 
significant unharvested forest will remain within the 2.5 km2 area throughout the harvest 
schedule, so that 22% of the forest remains unharvested after year 20, and this forest will 
transpire less water than the present-day (2003) forest. 
 
As expected, the wildfire scenario gives a more drastic increase in yield immediately after the 
fire, and then a quicker and more severe decline and recovery. The 525 mm maximum increase 
in yield is the sum of the maximum increase of yield for the Picaninny catchment (adjusted for 
100% clearance) plus the difference between old growth yield and estimated 60-year old forest 
yield for the Picaninny catchment. By year 60 the yield of water returns to about the same value 
as at present, because the present forest is about 60 years old.  
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Figure 3. Predicted water yield after five coupe harvests, relative to water yield in 2003. 
 
Conclusions 
The predicted effect of harvest on water yields relative to those at present (2003) is for yields to 
increase by an average of 23% for years 1–29 after harvest and then to fall to levels 
approximately equal to those at present for the next 40 years. I conclude that forest harvest is 
unlikely to have a deleterious effect on water quantity. 
 
MODEL 2 
 
Catchment size 
Model 2 assumes that the Koonya B spring is fed from a catchment that extends in a 90o arc 
upslope to about 200 m beyond the Mt Koonya-Kingston’s Pinnacle Divide (Figure 4). As 
height above sea level increases southwards, common sense suggests that the catchment should 
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have a greater area to the south than the north, and this has been assumed. The angular 
boundaries of the catchment are unlikely to occur in practice but have been retained to facilitate 
area calculations – defining catchment boundaries in dolerite hill country is difficult, and 
‘rounded-off’ boundaries would not necessarily be more accurate. The total catchment in 
Model 2 has an area of 58.5 ha. This is over the catchment limit for Class 4 streams in the 
Forest Practices Code (Forest Practices Board 2000). It is unlikely that the catchment is larger 
than that shown as qualitative assessment of the Koonya B stream suggests it has the 
characteristics of a Class 4 stream as defined in the Forest Practices Code (Forest Practices 
Board 2000), not a Class 3 stream3.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4. Sketch map of possible catchment boundaries and harvest areas in the Koonya B catchment, 
assuming model 2 applies. The indicated catchment boundaries are diagrammatic. 
 
Assumptions 
The previously harvested area of the Giblin coupe (harvested April 1998) has an area of 13 ha 
(22.2% of the catchment) and areas east of the divide and within the estimated Koonya B 
catchment that may be harvested by Forestry Tasmania in the future (Figure 4) have an area of 
14.5 ha (25% of the catchment). It is assumed that forest cover in the vicinity of the crest 
around the Mt Koonya fire tower will not be harvested. For the sake of the simple calculations 
made in the following modelling exercise, it is assumed that the mean rainfall is the same (1050 
mm) over all the catchment, that at the time of harvest in the Giblin coupe the forest was 60 

                                                           
3 Class 4 streams have a maximum catchment size of 50 ha; Class 3 streams have a catchment size of 50–
100 ha. 
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years old4, and that the Picaninny water yield model applies. It is also assumed that, as for 
Model 1, deep infiltration eventually appearing as streamflow is one third of the mean annual 
rainfall, i.e. 350 mm. 
 
It must be emphasised that errors are likely to be larger for models of small catchments than for 
models of large catchments. There is a catchment definition problem as discussed above; in 
addition patchy vegetation, insect damage, windthrow, variable soils and unforeseen water flow 
pathways may affect a greater proportion of small catchments than large catchments, and 
therefore have a larger proportional influence on results. 
 
Results 
Model 2 predicts that the effect of harvest on the Giblin coupe alone has caused a peak increase 
in yield of 122 mm, and an average increase in yield of 92 mm, over the first five years after 
harvest (Figure 5, square symbols). The model predicts that there will be no decline below the 
1998 baseline yield as there is a gradual increase in yield under the maturing 60-year old forest. 
This maturing forest covers most of the catchment and therefore has a dominant effect on water 
yields.  
 

Predicted effects on Koonya B Spring Yields
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 Figure 5. Predicted water yields relative to 1998 yield as a result of harvest on the Giblin coupe (square 
symbols) and as a result of harvest on the Giblin coupe plus projected adjacent Forestry Tasmania 
harvest in 2008 (diamond symbols). 
 
A further harvest of 25% of the catchment area in year 11 causes another yield peak followed 
by a decline (Figure 5, diamond symbols). There will be a period in which the decline is to 
levels similar to 1998 flows (the 10-year mean is within 1% of 1998 flows) and then the yield 
will increase slowly following the predictions of the Kuczera curve. 
 
If the further harvest occurs before 2008 (not illustrated), the yield increase and subsequent 
yield decrease will tend to be partly superimposed on the respective yield increase and decrease 
from the Giblin harvest, and the overall increase and decrease will be exaggerated. To avoid 
                                                           
4 Note that in Model 1, with first harvest occurring in 2003, the forest was also assumed to be 60 years 
old, which introduces a small yield error. The same age has been assumed so that graphs can be  readily 
compared. 
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possible yield decreases below 1998 levels, it is recommended that harvest adjacent to the 
Giblin harvest area should not occur until 2008 or later. 
 
Conclusion 
The negative effect of the Giblin harvest on Koonya B water quantity will be cancelled by the 
increased yield resulting from the maturing forest in the remainder of the Koonya B catchment. 
The predicted net effect on Koonya B water quantity is for yields to remain at or above 1998 
levels. Provided further harvest adjacent to the Giblin block occurs in 2008 or later, average 
yields should not decrease below 1998 levels at any time. Natural variation of yields will 
continue to occur as a result of seasonal and annual rainfall variation. 
 
GENERAL CONCLUSIONS 
If the doleritic Koonya uplands are assumed to be supplied from a large interconnected 
subsurface aquifer, the predicted effect of harvest on water yields relative to those at present 
(2003) is for yields to increase by an average of 23% for years 1–29 after harvest and then to 
fall to levels approximately equal to those at present for the next 40 years. It can be assumed 
that if the Koonya B spring is supplied by discharge to the west from this subsurface aquifer, 
that it will maintain average flows at levels equal to or above present levels. Flows may also be 
affected by natural seasonal and annual variation. 
 
If the Koonya B spring is assumed to be supplied from a more local 60 ha catchment that 
extends about 200 m east of the topographic divide, modelling shows that the negative effect of 
the Giblin harvest on Koonya B water quantity will be partly cancelled by the increased yield 
resulting from the maturing forest in the remainder of the Koonya B catchment. The predicted 
net effect on Koonya B is for yields to remain at or above 1998 levels. Provided further harvest 
adjacent to the Giblin coupe occurs in 2008 or later, average yields should not decrease below 
1998 levels. As pointed out above, flows may also be affected by natural seasonal and annual 
variation. 
 
Therefore, if the above precautionary measure (i.e. no harvest adjacent to the Giblin block 
before 2008) is taken into account during planning, it appears unlikely that clearfell and 
regeneration forestry operations on the Koonya uplands will have a negative effect on water 
quantity in streams, and on Koonya B spring yields in particular. 
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SUMMARY OF GEOLOGICAL, SOIL AND WATER INVESTIGATIONS IN THE  
KOONYA DISTRICT 
 
P.D. McIntosh1, S. Davies2  and B. Haywood3 
 
1Forest Practices Board, Hobart 
2University of Tasmania, Hobart 
3Forestry Tasmania, Hobart 
 

BACKGROUND 
This report summarises the investigations into the potential impacts of forestry operations in the Mt 
Koonya area, Tasman Peninsula, Tasmania, on water yield and water quality, as initially proposed in the 
project proposal by McIntosh et al. (22 November 2002).  
 
PREVIOUS RESEARCH 
 
Sloane (1987) 
The first of the several commissioned reports in the Mt Koonya area was that by Sloane (1987), and was 
chiefly concerned with the springs on the northern slopes of Mt Clark and slope instability problems. 
From limited field work Sloane concluded that “Some of the groundwater [feeding the springs on the 
northern slopes of Mt Clark] undoubtedly originates from rainfall infiltration on the plateau area to the 
south of the watershed”. Sloane reached this conclusion because he believed the constant flow of springs 
on the northern slopes of Mt Clark could not be sustained from the small catchment areas upslope of the 
seepages.  
 
With some caveats Sloane predicted that the springs could dry up if clearfelling proceeded on Mt Clark 
and the forest was replaced with new, rapidly growing young trees. He did not specify what area of 
operations might produce this result, but implied that clearfelling the whole area might cause the springs 
to stop flowing. [Clearfelling of smaller areas would, of course, produce proportionally less effect. There 
is evidence that about 20% of a catchment has to be logged before any measurable difference in water 
yield is apparent (Vertessy 1999)]. 
 
With regard to slope instability, Sloane (1987) noted the existence of past landslide features on the 
dolerite-talus covered northern slopes of Mt Clark, at the northern end of Grooms Hill and at locations 
adjacent to the Nubeena Back Road. He recommended that steep talus-covered slopes should not be 
logged because of actual and potential slope stability problems. However, he considered that slopes 
underlain by in-situ dolerite were stable. 
 
Weldon (1991) 
The second commissioned report (Weldon 1991) examined the “Koonya block” which is that area, about 
3 km wide in an east-west direction, between Fire Tower Road and the access road ascending from the 
quarry reserve in Newmans Creek (Figure 1). 
 
Weldon summarised existing knowledge on fractured-rock aquifers in dolerite and supplemented 
literature findings with local observations. He considered that the springs in the Koonya area (east of 
Firetower Road) were supplied in the main from a fractured-rock aquifer (i.e. an aquifer in fractured 
dolerite) supplemented by lateral seepage above impermeable soil horizons or lateral seepage at the slope 
talus-bedrock interface. He noted that 50% of water samples from bores drilled into dolerite fractured-
rock aquifers elsewhere had total dissolved solids (TDS) >1000 mg/L. 
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Weldon noted that water flow in talus deposits occurs through subsurface conduits, particularly where 
soils are dispersive. Noting the turbidity in some of the Koonya springs, he remarked “it is possible that 
some turbidity observed at springs in the Koonya area is a result of this [dispersion] process”. 
 
Weldon’s other conclusions were as follows: 
 

1. “Forestry operations east of the ridge line [Mt Koonya to Kingstons Pinnacle] are assessed as 
having only a remote probability of affecting the spring water quality and quantity.” 

2. “It is considered that any component of spring water derived from a fractured-rock aquifer system 
will be unaffected in quality by forestry operations east of the Mt Koonya ridge line. The ridge is 
some 500 m distant from the nearest known spring and any suspended load entering the aquifer in 
the logging area should have settled out before reaching the spring.” 

3. “[Restriction of forestry operations to the area east of the Mt Koonya divide] will preserve the 
quality of spring water derived from infiltration through the talus slope deposit (i.e. near-surface 
groundwater) on the west side of the divide.” 

4. “It is considered that the suggestion by the Commission to restrict the area of forestry operations 
to a small percentage per annum of the total area of the “plateau”, in combination with a forestry 
practice of thinning with some clearfelling, will not impact on groundwater quantity issuing from 
the springs.” 

5. “The Commission’s proposed forestry management guidelines for the Koonya block are well 
reasoned. It is a cautious approach which should minimise the effect on stream and spring quality 
as well as slope instability. In reality, the effect is expected to be negligible.” 

 
Leaman (1999) 
The report of Leaman (1999) was not commissioned but was made available by some residents of the area 
who sought Leaman’s advice on how modification of a catchment might affect community water 
supplies.  The report is based on Leaman’s general knowledge of the area and some brief inspections, and 
presents general conclusions only. Among the statements in Leaman’s report were the following: 
 

1. Soils on dolerite tend to be clay rich, quite thin, very patchy, and rarely more than 200 mm thick. 
2. Sandy soils tend to repel water until saturated which restricts input from showers. 
3. Disturbance of the clay-rich dolerite or talus soils leads to a mixing and binding textural change 

which seals the surface and repels absorption. Run off is then maximised. 
4. Loss of vegetation causes increased evaporation and loss of volume available for input to storage. 
5. Research suggests that fire retards forest growth by several years. 
6. Fire is not good forest practice.  
7. Blockages are most serious within the dolerite and may lead to complete loss of flow and, rarely, 

catastrophic short-term flows upon clearance. 
8. The observations in the report have “universal validity”. 

 
Statement 1 is only partly true: soils in dolerite in the Koonya study area are clay rich but mostly >75 cm 
thick and commonly >1 m thick (Davies and McIntosh 2003). While statement 2 is undoubtedly true for 
some sandy soils, especially dunesands subject to extreme summer drought, the effect has not be shown 
around Koonya and in any case will be insignificant on the forested Koonya uplands which are dominated 
by clayey soils formed in dolerite. Disturbance and passes with machinery (statement 3) can lead to 
compaction and surface sealing on roads but this effect was not observed on harvested land (other than on 
main tracks) either on the Giblin coupe or on carefully harvested (matted and corded) areas near 
Newmans Creek (McIntosh 1999, 2002a). In regard to statement 4 it is well established that forest harvest 
does not cause evapotranspiration to increase (as stated by Leaman 1999) but causes it to decrease. 
Consequently for several years after harvest increased streamflow can be expected from increased deep 
infiltration or increased surface runoff or both, depending on soil water-holding capacity (Vertessy 1999). 
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In regard to statements 6 and 7 it is well-established that in wet sclerophyll forest fire promotes forest 
regeneration (Mount 1964). Blockages and catastrophic flows resulting from forestry operations on soils 
in dolerite (statement 7) have not been reported in the Koonya district, nor have any instances been 
reported to the Forest Practices Board in the period 1999–2003.  
 
Leaman (1999) concluded that both a detailed survey of the area’s geology and hydrology, and long-term 
monitoring, was required before forestry operations proceeded further. 
  
McIntosh (1999) 
McIntosh (1999) reported on field observations made during a reconnaissance of the effects of forest 
operations on soils and water. Thinning in a coupe east of Newmans Creek was observed to have minimal 
impact on soils, because of the effectiveness of slash cover (matting) on snig tracks in preventing contact 
between machinery and soils. Parsons Bay Creek (south of Mt Koonya) was observed to be cloudy 
because it drains a mainly agricultural catchment. Mr Noye, who farms the slopes on the southwest of Mt 
Clark, mentioned that all except one of the springs on the west or southwest slopes of his farm run dry in 
summer, confirming that most subsurface drainage is towards the northeast, following the inferred 
inclination of the dolerite-sedimentary rock contact (McIntosh et al. 2002) and supporting Sloane’s (1987) 
conclusions regarding sources of water for the northern Mt Clark springs. 
 
 

 

Geoff Giblin 
harvest area  
(approx.) 

Sandstone cliff and 
overturned tree (upper 
spring) 

Koonya B spring 

 
 
Figure 1. Outline of study area and location of the Koonya B spring and water sampling site.  
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McIntosh (2002a) 
On 1 August 2002 P. McIntosh (FPB), T. O’Malley (consultant) and H. Cusick (Gunns Ltd) visited the 
Geoff Giblin coupe to assess soil disturbance and its possible influence on the water quality of streams 
and springs near Firetower Road (McIntosh 2002a). The harvested area of the coupe was confined to the 
rolling land in the east of the block and was underlain by deep soils in weathered dolerite. There was no 
evidence of surface flow of soil material except some slight movement on tracks. Eucalypt regeneration 
was poor, but vegetation cover was good. Geoff Giblin’s hut on the property was beside a stream which 
was running clear, as was a spring at AGD map reference 565517 5227853 at the ‘sandstone cliff’ (which 
was later confirmed to be a source of water reaching Koonya B at lower altitude (McIntosh and Hayward 
2003)). Instability was noted on lower slopes undisturbed by logging.  
 
McIntosh (2002b) 
McIntosh (2002b) summarised a field meeting that observed the condition of streams and springs along 
Firetower Road on 20 August 2002. Five streams or springs were looked at and all except one originating 
on B. Tooker’s property were running cloudy. Surface flow from the unmetalled Firetower Road was 
observed to be a source of silt entering into Cascade Rivulet, which runs parallel to the road. 
 
RECENT RESEARCH 
 
Geology (Forsyth 2003) 
Within the study area as defined in Figure 1, the rocks are subhorizontal, thus the oldest rocks are found 
in the lowest landscape positions, for example near the stream in the Cascade Creek valley, along which 
Firetower Road runs. The rocks are briefly described below, beginning with the oldest and deepest. 
 

Triassic siltstone (Rqm) 
The oldest rocks in the Mt Koonya district are interbedded siltstone, shale, sandstone and mudstone 
(Rqm) of Early Triassic age.  
 

Triassic sandstone with quartz pebbles (Rvvp) 
This formation is visible in places as an outcrop of sandstone several metres thick, containing pebbles and 
coarse sands of milky quartz. This is the hard unit forming a sandstone cliff above the Koonya B spring. 
 

Triassic quartz-rich sandstone and mudstone (Rvv) 
This formation occurs above the Rvvp formation. Outcrops can be seen on the track leading to G. Giblin’s 
cottage. Mica and abundant carbonaceous fragmentary plant fossils occur on some sandstone bedding 
planes. 
 

Jurassic Dolerite (Jd) 
Intruded into the above rocks, and now capping them, are sheets (sills) of Jurassic dolerite, which are the 
results of one or more intrusions. Forsyth suggested that the dolerite sheet forming Mt Koonya is 
underlain in part by another (possibly younger) sheet extending northwards almost to the coast. 
 

Quaternary deposits 
The most significant Quaternary deposits are dolerite talus, which probably formed mainly as coarse scree 
during the Last Glacial (before 10 000 years B.P.), but may be in part the result of later instability, 
including large landslides. The dolerite talus commonly mantles the older sedimentary rocks. 
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Landslides 
Two landslides have been identified on the G. Giblin property and two others on the steep westerly aspect 
slopes east of Fire Tower Road. All four landslides occur in dolerite talus and the slip planes are likely to 
be the contact of the dolerite talus and the underlying sedimentary rocks. 
 

Hydrogeology 
Forsyth (2003) deduced that the dolerite sheet east of Firetower Road had an overall dip of a few degrees 
to the east. He reasoned that a deep fractured-rock aquifer may exist within the dolerite rocks that overlie 
the sedimentary sequence. The “piezometric surface” or top of such an aquifer is likely to be convex and 
hence the aquifer could feed springs to the west as well as springs to the east (Figure 3). Fault zones 
running northwest to southeast are also likely to intercept the aquifer and direct a portion of the 
subsurface flow in a northwest direction rather than eastwards. The stream flowing east of Kingston’s 
Pinnacle (Figure 1) and utilised by the Clark and Campbell Farms north of the study area may gain 
“extra” water by such fault control. 
 
Forsyth (2003) pointed out that “fresh dolerite outcrops are commonly separated by extremely weathered 
dolerite that has retained traces of the igneous texture and joint surfaces” (Forsyth 2003, p. 24). This 
observation is supported by observations in quarries which indicate that the dolerite rock is penetrated by 
highly fractured and weathered zones. These weathered fracture zones range from 1.5 m across to 1 cm 
across (Figure 2). The weathered fracture zones are not open and water movement in these fracture zones 
is likely to be by unsaturated (capillary) flow. Saturated flow may occur in unweathered (younger) 
fractures. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Weathered fracture zones in dolerite. These weathered fracture zones are likely to be important infiltration 
pathways for moisture. The zones range from >1 m to 1 cm wide. 
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Figure 3. West to east (left to right) geological cross-section through the Koonya B sampling site, the sandstone 
cliff (marked as “upper spring”) and the inferred aquifer in dolerite. Note the fault line which may direct some 
drainage in a northerly direction. Note also the dolerite contact with the sedimentary beds below is inclined 
eastwards, but that because of the likely convex shape of the aquifer surface, some subsurface water flow is 
westwards. From Forsyth (2003, figure 12). 
 
Soils (Davies and McIntosh 2003) 
Davies and McIntosh (2003) recognised eight soils in the study area. The soils formed in dolerite are the 
only soils likely to be directly affected by forestry activities. Both these soils are well-drained, have low 
or moderate erodibility, and are provisionally classified as either Ferrosols or Dermosols (Soils 1 and 2 in 
Davies and McIntosh (2003)). Wide experience with operations on these soils show that they are resistant 
to disturbance (Grant et al. 1995) and operations conforming to the Forest Practices Code (Forest 
Practices Board 2000) are unlikely to cause significant compaction. 
 
Other soils are developed in siltstone/mudstone, in sandstone, or in mixed siltstone/mudstone/dolerite 
alluvium or colluvium. Most of these soils cover small areas on private blocks on which forestry 
operations are not planned. Of significance for the residents’ water supply is the presence of imperfectly 
drained soils in mixed siltstone/mudstone/dolerite alluvium on a bench immediately upstream of the 
Koonya B spring. The stream feeding the spring flows through these soils and Davies and McIntosh 
(2003) concluded that: “The stream feeding the Koonya B spring flows through an area of tunnel gully 
erosion in soil 7, which is an imperfectly drained soil with silty clay texture, and has moderate to high 
erodibility. There is evidence that this soil material has periodically collapsed into the stream channel, 
probably during periods of high rainfall and water flow.” 
  
The absence of small streams on in-situ dolerite within the study area, and the absence of gley mottles 
within the soil profiles formed in dolerite, indicate the good drainage of these soils, which promotes deep 
infiltration. It should be noted that the upper horizons of soils in dolerite are well structured and do not 
have pans of low permeability. Consequently they will be very seldom above field capacity, surface 
runoff is minimal and water flowing through the soils will flow chiefly by capillary action rather than by 
turbulent mass movement through large pores, except after very heavy rainfall. During capillary 
(unsaturated) flow suspended silt, clay and organic matter will be filtered and deposited in micropores.   
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Water quality monitoring (McIntosh and Hayward 2003) 
Forestry Tasmania has been recording water quality (Table 1) at a site named Koonya B since Febraury 
1994. Analyses show no consistent trends since water quality monitoring began (Table 1). For example, 
most turbidity readings have been in the range 10 – 20 NTU, with occasional higher and lower values. 
Inspection of the Giblin coupe did not reveal significant erosion or compaction and there was no evidence 
that forest harvest had affected stream quality or water quality at the Koonya B sampling site. 
 

Turbidity in Koonya B stream 19 December 2002
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Figure 4. Mean turbidity levels (diamond symbols) at the Koonya B sampling site and at five points upstream, 19 
December 2002. 
 
There was strong evidence that soil disturbed by a naturally fallen tree was affecting water quality and in 
addition tunnel-gully erosion of silty soils of moderate to high erodibility upstream of the Koonya B 
sampling site is likely to have caused silt to enter the Koonya B stream (Figure 4). 
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Table 1. Water quality at the Koonya B sampling site. 
 

Date Colour 

(CU) 

pH TDS 

(mg/L) 

TSS 

(mg/L) 

Turbidity 

(NTU) 
9 Feb 1994 - - - - 4 
9 May 1994 30 8.8 270 9 11 
11 Jul 1994 40 8.0 250 13 16 
31 Aug 1994 20 7.8 280 4 7 
28 Nov 1994 85 7.5 255 6 15 
6 Feb 1995 40 7.9 290 15 14 
6 Apr 1995 20 7.7 280 3 3 
23 Jun 1995 125 6.6 260 22 27 
27 Sep 1995 50 7.7 265 12 13 
21 Nov 1995 125 7.2 255 14 20 
27 Feb 1996 30 8.1 275 15 5 
20 May 1996 30 7.0 305 10 11 
22 Jul 1996 50 7.4 280 17 16 
18 Sep 1996 30 7.8 305 13 14 
5 Feb 1997 100 7.5 300 14 21 
6 May 1997 50 8.0 260 46 20 
16 July 1997 40 7.8 275 12 12 
29 Sep 1997 300 6.5 225 52 63 
2 Dec 1997 50 7.9 280 14 12 
12 Feb 1998 30 6.5 270 18 17 
6 May 1998 20 7.6 260 14 13 
30 Jul 1998 30 7.2 280 ? 9 
23 Dec 1998 5 8.0 280 20 11 
8 Apr 1999 175 7.4 270 20 38 
26 Aug 1999 50 7.9 290 10 16 
20 Sep 1999 50 8.0 290 20 16 
15 Mar 2000 30 8.1 250 20 15 
8 May 2000 50 7.8 286 16 16 
25 Jul 2000 60 7.7 286 12 12 
5 Aug 2000 50 7.8 286 16 16 
29 Sep 2000 40 7.5 284 13. 13 
19 Nov 2000 70 7.5 264 21 20 
11 May 2001 40 8.1 270 12. 12 
12 Nov 2001 40 8.3 280 7 10 
7 Feb 2002 30 8 272 9 8 
26 Sep 2002 1 7.3 249 14 5 
19 Dec 2002 - - - - 11 

 
 
Water quantity effects (McIntosh 2003) 
McIntosh (2003) used long-term data from experimental clearfelling of Victorian forests to estimate the 
effects of harvest on deep infiltration into a subsurface aquifer, which was estimated to cover an area of 
2.5 km2 (Figure 5). Five coupes on the Koonya uplands were assumed, with each coupe 78% harvested, 
and harvest on any coupe separated from harvest on the next scheduled coupe by five years. He concluded 
that “the predicted effect of harvest on water yields relative to those at present (2003) is for yields to 
increase by an average of 23% for years 1–29 after harvest and then to fall to levels approximately equal 
to those at present for the next 40 years.”  
 
McIntosh (2003) also considered an alternative model which assumed that the stream feeding the Koonya 
B spring is sourced, not from a large subsurface aquifer but from a c. 60 ha catchment that extends up to 
the Mt Koonya – Kingston Pinnacle divide and slightly beyond it. Taking into account the estimated 
effects of the 1998 harvest of forest on the Giblin block, the effect of a further 14.5 ha of harvest east of 
the divide but adjacent to the Giblin block was modelled. It was found that, provided harvest began no 
earlier than 2008, the effect of this additional harvest would be initially to raise water yields at the 
Koonya spring, then there would be a period in which mean annual water yield would be similar to that 
before harvest on the Giblin block, followed by a period of gradually increasing water yields (Figure 6). 
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Figure 5. Predicted water yield after five coupe harvests, relative to water yield in 2003. (From McIntosh 
2003.) 
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Figure 6. Predicted water yields relative to 1998 yield as a result of harvest on the Giblin coupe 
(diamond symbols) and as a result of harvest on the Giblin coupe plus projected adjacent Forestry 
Tasmania harvest in 2008 (square symbols). (From McIntosh 2003.) 
 
 

 44



The overall conclusion from the water quantity calculations and modelling was that, provided 
forests adjacent to the Giblin block are not harvested before 2008, it is unlikely that clearfell 
and regeneration forestry operations on the Koonya uplands will have any negative effect on 
water quantity in streams, and on Koonya B spring yields in particular. 
 
CONCLUSIONS 
The detailed investigations have established no connection between recent forestry operations 
and turbid water at the Koonya B sampling site. The water monitoring evidence shows that 
since 1994 water at the Koonya B spring has been habitually turbid, and turbidity levels have 
neither increased nor decreased significantly since 1994 (Table 1). Other water quality 
measures also indicate no trends over time (Table 1). Tunnel gully erosion and (more recently) 
natural tree overturn in the Koonya B catchment is likely to have contributed to turbidity at the 
Koonya B sampling site (Figure 4). The detailed recent investigations substantiate Weldon’s 
(1991) conclusions regarding water quality concerns which are repeated below: 
 
•  “It is considered that any component of spring water derived from a fractured-rock 

aquifer system will be unaffected in quality by forestry operations east of the Mt 
Koonya ridge line. The ridge is some 500 m distant from the nearest known spring and 
any suspended load entering the aquifer in the logging area should have settled out 
before reaching the spring.” 

• “[Restriction of forestry operations to the area east of the Mt Koonya divide] will 
preserve the quality of spring water derived from infiltration through the talus slope 
deposit (i.e. near-surface groundwater) on the west side of the divide.” 

•  “The Commission’s [Forestry Tasmania’s] proposed forestry management guidelines 
for the Koonya block are well reasoned. It is a cautious approach which should 
minimise the effect on stream and spring quality as well as slope instability. In reality, 
the effect is expected to be negligible.” 

 
Provided forestry operations conform to the Forest Practices Code (Forest Practices Board 
2000) and provided operations in the study area are restricted to the area east of the Mt Koonya 
– Kingston Pinnacle divide (the ridgeline referred to by Weldon (1991), and measures like 
matting and cording are routinely used (see McIntosh 1999), no deleterious effects of forestry 
operations on water quality are anticipated. The effects of forestry operations on water quantity 
are estimated to be an average increase in deep infiltration (and eventual streamflow) of about 
23% for the first 29 years after harvesting begins and a slight decrease and then a slight 
increase of deep infiltration and streamflow (relative to 2003 flows) over the next 40 years. 
These slight increases and decreases are likely to be undetectable, given the natural variation of 
flow. Using different assumptions (i.e. assuming that the Koonya B spring is fed from a c. 60 
ha catchment rather than from a large subsurface aquifer) no negative effect on water yield at 
the Koonya B spring is predicted, although as a precautionary measure it is recommended that 
any forest harvest adjacent to the Giblin block should not occur before the year 2008. The 
analysis of estimated flows substantiates Weldon’s (1991) conclusion that “Forestry operations 
east of the ridge line [Mt Koonya to Kingstons Pinnacle] are assessed as having only a remote 
probability of affecting the spring water quality and quantity.” 
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