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EXECUTIVE SUMMARY
Introduction NB. Since the issue
of our 5 August 2010

The purpose of this hydrological appraisal is to bring together such | Consultation Draft, a
information as is available and to develop conclusions about the V“Jifﬁtt'r:‘g gtzz ;‘s'd
hydrol ogy of Stothatahe Managenreet Blan Hi || 515y 0n30 9
Steering Group can advise on site management in such a way as September 2010 and
to reduce the risk of adverse hydrological effects given a scheme this revised report

of heathland restoration. takes account of
matters raised during

that meeting.

Note that this report is for guidance only and in the absence of any
management proposals for the site, cannot offer detailed proposals

We have undertaken an extensive desk study of available maps and published
information (including that on plant communities, geology, soils, hydrology and
landform and the water relations of trees and heathland) and have visited
householders where there are current drainage problems. We have walked much of
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the Hill itself making visual appraisals of the landform, geology and vegetation and
looked for evidence of past erosion or landslipping.

Given this information, we have undertaken a careful analysis of what is known about
the likely hydrology of the hill and used this to estimate the potential hydrological
effects (changes in surface and groundwater flows) of different management
scenarios in relation to the reduction in tree cover and heathland regeneration. Our
analysis has taken account of the geology, slope and vegetation of a series of
contrasted sample areas.

While we have drawn conclusions from our work, it is important to point out that there
are many unknown factors in relation to the precise geological and soil conditions on
the site and to the condition and vigour of the trees (which will be different to those in
published studies).

While (and because of these uncertainties) we have had to make many
assumptions, it is our opinion that given a range of scenarios and levels of
mitigation, a limited and phased scheme of tree removal could be undertaken
on slopes given careful consideration to the size, positioning and monitoring
of any felling areas, and especially learning from the results of each felling and
heathland restoration operation.

Landform

The site comprises a linear hill with a summit area (partly quarried) and sides with
slopes of varying angles and containing a number of small valleys and gullies cutting
back into the hill side. The hill side also has a number of historic banks and ditches.
Mapping these features allows the plotting of a series of sub-catchments.

Geology and soils

The hill has a capping of gravels (Terrace Deposits) containing flint stones in a
medium and coarse sandy matrix but also containing clayey layers; the gravels
therefore are of varying permeability. Over a broad part of the western slope, these
gravels extend down the valley side forming a layer of unknown thickness.

Below the gravels are stoneless sands (Branksome Sand) comprising both finer and
coarser sand grains and locally cemented into sandstone and also with clayey layers.
These deposits also have variable permeability but are likely to be less permeable
overall than the gravelly deposits. Below the sands is a far less permeable clayey
layer (Parkstone Clay) and which has only a very small ability to transmit water
downwards.

Soils vary from very droughty nutrient poor soils on gravels and droughty soils on
sands through to peaty soils affected by high groundwater and to clayey soils
affected by perched groundwater and surface water.

There is thus a wide range of geological and soil conditions.

Ron Allen, The Environmental Project Consulting Group for 26 October 2010
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Hydrology

Given gentle rainfall, water passes either down between the trees to reach the
ground or is intercepted by branches and passed down the tree stem where it is
absorbed by leaf litter and passes into the soil. Some of the water is taken up by the
tree roots and passed up within the stem to the leaves where it is evaporated to the
atmosphere. Some of the water is evaporated from the soil surface while other water
is retained in the soil and some passes downwards to reach the water table. Once
the water reaches less permeable layers, and especially the Parkstone Clay, the
water sits on these layers and builds up a perched water table, the water flowing
sideways to emerge as springs and seepages on the hill side. The rate at which
water flows through the hill and sideways to emerge on the sides depends upon the
permeability of the different layers and the extent to which water is intercepted by
pine woodland and heathland vegetation.

Given heavy rainfall or storm conditions, the surface soil layers rapidly become
saturated and water will flow downhill over the surface of the land rather than sink
into the ground. Such flows can remove the soil surface pine litter later and cause
surface erosion.

Effect of vegetation

Generally, pine trees intercept more water than both grassland and heathland and so
it would be expected that felling trees would result in more water reaching the water
table. However, it should be noted that there is considerable overlap in water use
values between pines and heathland and the relatively old maritime pine and Scots

pine trees at St Catherinebés Hill arse growing

and appear to be of low vigour with much more open canopies than actively growing

forest crop pines for which research data exists. Because of this, the water relations

of the pines at St Catherinebs Hil/ may not
heathland.

The assessment

In our assessment we have taken a precautionary approach and assumed that the
pine trees have a greater water use through the year than heathland. Our
assessment also takes account of the complex geology and slope features of the site
and we find that taking down large areas of trees at one time can significantly
increase the flow of water to the ground and this amount increasing with the land
area involved. The amount of water increase will depend upon the density of the
trees, the vigour of the trees, the slope of the ground, and the complexity and water
holding capacity of the subsurface geology.

General conclusions

The risk of adverse hydrological effects is thought to be greatest from tree felling on
lower slopes close to the junction with the Parkstone Clay, especially in areas of
complex geology such as where there are nearby thin gravels on the slopes over the
Branksome Sand. There is a more intermediate risk when felling trees on thin gravel
spreads on slopes, and least risk given felling on the Branksome Sands. It follows
that areas with higher risk require greater levels of mitigation to reduce that risk to
acceptable levels.

Ron Allen, The Environmental Project Consulting Group for 26 October 2010
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The risk of adverse hydrological effects on downslope urban areas is reduced by:

1. Avoiding felling on lower slopes adjacent to the urban boundary or on, or
close to, the Parkstone Clay;

2. Felling small areas initially and restricting these areas to a. the top of the hill
and uppermost slopes, to b. areas remote from housing and also c. locations
where excess water can be more easily drained off-site;

3. Restricting felling so that only one area is felled initially within any one

subcatchment and no more than five to six areas initially;

Avoiding felling on the steepest slopes where they occur close to housing;

Thinning trees in critical areas such that a more open woodland canopy can

allow heathland to develop on the woodland floor (wood heath);

6. Using appropriate mitigation to reduce surface flows and encourage
evaporation;

7. Closely monitoring the effectiveness of the heathland regeneration and any
hydrological effects and proceeding with further phased felling when an
assessment of the first phase felling confirms that it is safe to do so; and

8. Ensuring that all drains and ditches around the site, and any leading offsite,
are maintained and functioning.

ok

We recommend that initial first phase fellings on upper slopes should be on the
restricted to five or six small areas of about 750sgm, equivalent to strips of about
10m x 75m. If larger areas are to be restored to heathland, these should be restricted
to the plateau surfaces or consideration given to thinning rather than clear felling (or
a mixture of both). The results of these initial fellings should be closely monitored,
compared to control areas, and the results of such monitoring carefully considered
prior to any further phased fellings.

Appropriate mitigation should be used to cope with the open ground situation in the
time between felling and heathland establishment.

We have seen no evidence of past slumping or landslipping, the hillside having had
many thousands of years to stabilise since the end of the last ice age and especially
since the Bronze Age (or earlier) when woodland would have first been removed and
heathland established. Given the precautionary approach to felling discussed above,
landslipping would not be expected.

We have seen some evidence of the effects of surface washing below the existing
pines leading to a slightly lowering of the sloping land surface; also the accumulation
of material (such as upslope of tree stems). We assume that this slight erosion may
arise when heavy storms have washed away leaf litter and exposed the sandy soils
to surface washing. Heathland establishment would give better ground cover and
reduce the potential for such erosion however, care would be needed to prevent such
erosion in the time period between felling and heathland establishment.

We have noted that many of the tall mature pines have stems sloping back towards
the hillside and that slight erosion on the downslope side of the tree stems may be
destabilising some of the trees. We recommend that an assessment of their health
and safety should be undertaken. Removal of any unsafe trees may provide
opportunities for heathland regeneration in those locations.

Ron Allen, The Environmental Project Consulting Group for 26 October 2010
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Town Common in Christchurch. In order to gain agreement about management, a Steering
Group has been established comprising all interested parties with the objective of guiding
Christchurch Borough Council about the most effective way of managing the Common.

St Cat her i neTowsn Cdmnioh, is sitpated tb theonbrth west of Christchurch,
Dorset, and has significant nature conservation, geological and archaeological interests.

The land is part of Town Common Site of Special Scientific Interest (SSSI) and which land
forms part of the Dorset Heaths Special Area of Conservation (SAC), Dorset Heathlands
Special Protection Area (SPA) and is also an important recreational resource for the local and
wider community. Land within the study area (western side of the Hill) is owned by
Christchurch Borough Council; adjacent land (on the eastern side of the Hill) is owned by the
Malmesbury Estate and leased to the Herpetological Conservation Trust (now the Amphibian
and Reptile Conservation Trust). SSSI unit information on the Natural England website (see
Appendices) in relation to the condition assessment of the nature conservation features

indicates that the Christchurch Borough Council land is partly graded a s
changed and partly graded (in the southyasé Unf avour abl e

Decliningé.

The main reason for the unfavourable nature conservation condition of the SSSI is the extent
of tree cover that has replaced heathland habitat with the implication that management should

include a reduction in the tree cover.

Understandably, tree removal raises concerns with
some in the local population, not only because of
the loss of the locally valued wooded landscape but
because of the perception that tree felling on the
slopes present could in turn lead to adverse effects
in relation to erosion, landslipping and changes to
site hydrology.

Because of these perceptions, the Friends of St
Cat her i nwm$established In 2008 to
promote a greater understanding and involvement
of the local community. It rapidly became clear that
the management of the site was a locally
contentious matter and so in 2009 a Management

Unfavourable no change This means the

special interest of the SSSI unit is not being
conserved and will not reach favourable
condition unless there are changes to the site
management or external pressures. The
longer the SSSI unit remains in this poor
condition, the more difficult it will be, in
general, to achieve recovery.

Unfavourable declining This means that the

special interest of the SSSI unit is not being
conserved and will not reach favourable
condition unless there are changes to site
management or external pressures. The site
condition is becoming progressively worse.

Plan Steering Group was established with representatives of the main stakeholders.

In addition, the West Christchurch Residents Association, along with other existing
representative bodies, wishes to ensure that the concerns of local residents are fully

considered in any proposals to manage the Hill.

There is general consensus between the landowners, conservation organisations, statutory
bodies and the local community, about the need for a management plan. To progress such a
plan, an independent facilitator has been appointed to oversee the development of the plan
and ensure that it takes into account both statutory and local issues including flooding and
landslip and the implications on groundwater and drainage.

No decisions as to the nature of any proposed management have yet been proposed.

Ron Allen, The Environmental Project Consulting Group for
St Catherineds Hill Management
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Ron Allen visited the site with Robin Harley on 21 December 2009 to appraise the general
situation and later, 21 April 2010, visited a number of representative householders who had
particular concerns about the hydrological implications of management on their properties and
especially the potential for enhanced spring action and flooding. David Hall and Ron Allen
have undertaken further site visits.

1.2 BRIEF

Because of local concerns, the Management Plan Steering Group is pulling together all

relevant information such that informed decisions ¢
An important consideration i s to potentelynmegatvar d t o t he

hydrological impacts.

The brief for this study is therefore to assess the current hydrological situation including an
indication of the likelihood of landslip, flooding or erosion as a consequence of management.

The objective is to prepare a well informed written report, in plain English and illustrated with
photographs and diagrams that will be readily understood by all members of the Steering
Group whatever their background and specific interest and of clear use in developing a
management plan that avoids adverse hydrological effects on the local environment.

1.3 METHODS
We have undertaken a desk study of available information including:

e Landform maps and plans;
Geology and soils (review of published information, geological mapping and any
borehole/section information);

e Published or otherwise available papers discussing soil, water and vegetation relationships;
and on

¢ Plant communities and tree cover.

We have also undertaken field appraisalt o exami ne the sitedahbiydrol ogi ca
walking most of the site and by using a number of representative study areas so as to:

Assess the current, topographic, hydrological and drainage features;
Assess catchments;

Examine soil and geological types in sample areas;

Look for current signs of wetness and erosion;

Assess the habitat types in sample areas using available information; and
Selected inspection of adjacent gardens with known drainage concerns.

Given the desk study and field data we have prepared illustrative cross sections of the sample
areas showing the (as far as is possible within the scope of the project) different hydrological
characteristics and used the data to consider:

Catchment characteristics;

Soil water regime and soil substrate characteristics;

The dip and characteristics of the sand/clay junction;

The current situation in relation to rainfall, precipitation, interception, percolation into soil and
direction of groundwater flow;

e The likely impact of tree removal and heathland restoration on hydrology.

Given this information, David Hall has developed a spread sheet to analyse the various
slopes, geology and vegetational components of the study focus areas and so estimate the
likely changes in run-off and infiltration under the following scenarios:

1. Existing conditions;

Ron Allen, The Environmental Project Consulting Group for 26 October 2010
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2. Conditions with the removal of all woodland and gorse scrub and their replacement with
heather heath; and

3. Conditions with the removal of woodland and gorse scrub over 50% of the study catchment
area and their replacement with heather heath. In most study areas this could be assumed to
relate to woodland in the higher reaches of the catchment area.

NB. With regard to item 3, the 50% removal percentage was taken as a convenient but arbitory value
with which to explore the hydrological effects of tree removal.

As a result of these desk and field studies and the resulting analysis, conclusions have been
drawn on the likely effects of any necessary tree thinning or other tree management
necessary to restore the heathland and risks involved in so doing.

This process provides an indication as to whether felling or thinning can be undertaken
without risk to erosion, landslipping and flooding, and if not, the level of risk appropriate
associated with felling.

14 LIMITATIONS OF THE STUDY

In undertaking the analysis we are conscious that there are many unknowns that would
require an extensive research project to resolve.

In particular, we have had to make assumptions (based on limited published data) about the
way in which pine woodlands on the site interact with rainfall and the changes that would
occur given felling and heathland restoration.

We have made other assumptions about how much water currently falls through the pine
woodland to the woodland floor (and which may not be comparable to other areas), and also
about how much rainfall is taken up by the pines and passed back up the trees and returned
to the atmosphere by evapo-transpiration (because these trees appear to be of poor vigour
and may not be comparable to commercial Corsican pine forests).

We have made further assumptions about how much water will be taken up by the heathland
once established as this will depend upon the way the heathland develops and resulting
mosaic of different growth stages. There will be a time between tree felling and the
development of mature heathland when open ground will slowly convert to heather cover.
The water relations will depend on how quickly and successfully mature heathland becomes
established.

We assume that some water will fall direct to the ground and infiltrate downwards to
groundwater. In the absence of data we have made assumptions about the amount and rate
of such infiltration because we have no data on the permeability of the different substrates
(Terrace Gravels, Branksome Sand and Parkstone Clay). We do know that the permeability of
these deposits is likely to be variable because of their varied character; the gravels for
instance are known to contain clayey bands, and the Branksome Sand is known to be of
variable fine and medium sand grade size and to contain clayey layers and layers of harder
sandstone.

Similarly, we had to make assumptions about the groundwater conditions on the site and the
way in which groundwater may be intercepted by the hill sides and emerge as springs and
seepages supporting areas of wet heathland and mire and also exiting towards areas of
housing.

Despite this lack of site specific data, we have undertaken a study making what appear to be
reasonable assumptions in the circumstances of the site.

Ron Allen, The Environmental Project Consulting Group for 26 October 2010
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15 GENERAL CONCLUSIONS, RECOMMENDATIONS AND SUMMARY OF
RESULTS

1.5.1 General conclusions and recommendations

The following sections draw together our conclusions based on our examination and analysis
of the study areas. While the data limitations mean that the detailed analysis remains
somewhat tentative, the exercise does provide some guidance as to the likely effects of
unconstrained tree removal on steep slopes in different parts of the site.

Given the data available to us, it appears that removal of pine trees and replacement with
heather would lead to enhanced surface and subsurface water flows with potentially
enhanced surface erosion and spring flow. Unfortunately, it is not possible to fully quantify
the extent of this effect. We have attempted to provide some tentative guidance as to the
possible extent of such increased flows in different areas based on our knowledge of the
present vegetation, geology and slopes and the calculation of likely changes in flows.

The level of risk of increased flows given felling on steep slopes is impossible to quantify but
the order of risk without mitigation is thought to be as follows:

Lowest risk: sloping land on the Branksome Sand
Intermediate risk: sloping land on the Terrace Deposits
Highest risk: sloping land where there is a range of gravelly, sandy and

clayey deposits in close proximity.

The lowest risk of enhanced surface flows affecting properties is in the north of the site away
from properties and where excess water can be channelled down valleys and out of the site.
Clearly, the highest risk to properties would result from clear felling large areas from slopes
immediately above properties where the Parkstone Clay is in the close vicinity and in these
areas felling should be considered very carefully and restricted to small areas high on the site.

Wehaveconsi dered what we mean by O6small é areas and s
should be of the order of between 0.05 and 0.1 hectare depending on site conditions; ie about

750sgm equating to an area of about 10m x 75m, the precise shape depending on local

topography. This size could be increased on the summit areas.

These areas could be increased in size if the density of trees were reduced (rather than clear
felled) such that a cover of heather could be established below an open tree canopy and so
produci ng oO6wood heat ho.

The consequence of this risk assessment is that areas with higher risk would require greater
levels of mitigation if their risk class was to be reduced and potentially adverse hydrological
effects avoided. The risk is reduced for the more level areas at the top of the hill where
surface erosion would be less and the risk increases nearer to lower slopes where excess
water cannot be easily removed.

The overall message is that the preferred approach would be to ensure that any proposed
tree felling is phased and initially restricted to small areas and that active regeneration of
heathland cover encouraged. All felling on slopes should be accompanied by a scheme of
monitoring of any hydrological effects where necessary and an assessment made before any
subsequent felling phases. Felling on the higher plateau areas would be less risky than on
slopes.

Given no adverse hydrological effects from felling within the smaller areas, these smaller
areas could be extended so as join and create larger and more connected heathland units.
The larger the area felled at any one time, the more intensive should be the mitigation
measures considered such as by using biodegradable matting, cut heather stems (brash),

Ron Allen, The Environmental Project Consulting Group for 26 October 2010
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contour laying of cut tree stems or branch bundles, use of cutoff trenches and, in the vicinity
of valleys and areas of seepage increasing areas of water storage and slow release or by
thinning rather than clear felling. The mitigation methods used would depend upon the
conditions in any one felling area.

We understand that there may be a pipe taking spring water off site via culverts below
housing in the vicinity of Hillside Drive. We recommend that this pipe be researched and its
effectiveness established.

We further recommend that an arboricultural assessment of the leaning trees should be
undertaken and should these be dangerous that heathland regeneration should be
encouraged quickly in any areas of safety felling.

152 Summary of results

Slopes on Terrace Gravels

Because of the higher hydrological risk in these areas, any tree removal in these areas should
be limited to small phased areas along edges or as small clearings and on upper slopes so as
to reduce the risks associated with increased flows. An alternative would be to thin trees so
that heathland would establish between the trees. With greater tree felling, cut off ditches and
possibly underground barriers could be installed (where there is space), to limit impacts on
properties.

Large areas of tree removal/heathland restoration on steeper slopes on terrace gravels is not
recommended because it could very likely result in large areas of open erodible sandy soils
prior to heathland establishment and a significant increase in both surface water and ground
water volumes and which could impact significantly on residential properties at lower levels.

However, by removing woodland in small phased areas and replacing with heather only
above the 40m contour, these increases in flow are reduced,e speci al ly i f 6wood heat
to be the objective.

Slopes on Branksome Sands

Tree removal in these areas involves less hydrological risk than on the spreads of gravels and
which can be more easily mitigated. However, it remains important to phase the works and to
monitor the results and hydrological effects.

Our analysis indicates that large areas of tree removal/heathland restoration on slopes on
Branksome Sands could increase surface water and ground water flows but with reduced
velocities (compared to on the gravels) both for surface water and ground water leading to
slower acting effects. Valley features could be extended to limit impacts on residential
properties.

More limited mitigation would be required given the removal of up to 25% of pines in the south
of St Cat hGurcalculatiors sugdest that without mitigation, this felling could
significantly increase surface water flows although the increase in ground water flow would be
small. Such removal could be as small clearings or equivalent thinning of the woodland
coupled with other mitigation to improve heathland regeneration and measures to reduce
surface erosion. Depending on slope, cut off ditching could provide adequate mitigation
together with an extension or modification of the valley landforms to provide surface water
attenuation storage and enhanced evaporation.

In the central area, removal of woodland above the 35m contour could increase surface water
flows such that cut off ditching may be necessary, perhaps coupled with the option of
extending valley features giving greater attenuation storage. The extent to which such

Ron Allen, The Environmental Project Consulting Group for 26 October 2010
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mitigation could be undertaken would depend upon any other adverse ecological or
archaeological effects.

In the north, the land has predominantly heathland cover with a belt of woodland adjacent to
the residential area and a valley taking water away from the houses and towards the River
Stour. In the absence of mitigation, thinning the woodland by 50% to create small glades or
wood heath would likely cause only a small increase of surface water and ground water flows
such that only limited mitigation measures would be necessary such as cut off ditches along
the boundary of the residential area and taking flows directly into the outfall valley.

It may be possible to place flow barriers across the valleys to retain water on site, encourage
wetland creation and evaporation and so reduce discharge off site.

Areas with mixed geology

The northern part andfsontfrea€jast db@ave housiad) lravenariédl
geological substrates from terraced gravels through Branksome Sand and onto the Parkstone
Clay. There is a significant outfall valley in the north that takes flows away from the main
residential area and eventually into the River Stour to the west. The area has woodland cover
for much of its middle and lower reaches with heathland on upper slopes.

Any increase in seepage/spring flows resulting from felling in the northern area could be

directed down the existing deep valleys directing water away from residential areas. By this
means, removing tree cover on upper slopes initially (above the 25m contour) and replacing
with heathland (especially if combined with other mitigation) could be achieved with less risk.

In the absence of mitigation, or felling in other areas, there could be increases in surface
water and ground water flows resulting in an enhanced seepage /spring water flows and
which would need careful mitigation if adverse effects were to be avoided.

Slope Stability

It is important that only small areas of trees should be removed on slopes over Terrace
Gravels or Branksome Sand in order to avoid adverse hydrological effects. Removal of trees,
especially on lower slopes, could (without mitigation) cause increased erosion until heathland
became established. While the effects of tree removal remain unknown, there is a risk that if
thin gravel beds on slopes became saturated, the gravels could very gradually move downhill
(over tens if not hundreds of years). Accordingly, only small felling areas should be
considered in these locations.

Having discussed the risk, it is notable that we saw no evidence of such movement bearing in
mind that the area would have been heathland prior to the development of the pine woodland.
It would appear that the slopes have long been stabilized under the previous heathland
regime. However, only small phased areas of trees should be removed at any one time and
the effects monitored and felling should not occur close to the sand/gravel and clay boundary
unless monitoring has indicated that it is safe to do so.

At the interface of the Branksome Sand/Parkstone Clay where it lies close to the boundary of
the residential area, there is risk that felling could result in increased seepage and spring
water flow which could result in very slow movement of the sandy slopes. Cut off ditches up
slope of the housing areas could assist in reducing these effects. Any felling in this area
should be very carefully monitored.

The situationat St Cat hsevery differéntto tivat oh the coast. The coastal situation
is such that there is a much greater catchment area and also thick areas of clay that when
saturated become liable to rotational landslips. In addition, along the coast, stabilizing of such
slipping is prevented by constant wave erosion that keeps the slips active. This is in contrast

Ron Allen, The Environmental Project Consulting Group for 26 October 2010
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to St Catherineds Hill ,logwihdfferentancdhwavegatiankbbsenty and hydr o
and the land has stabilized over many thousands of years.

Effects of the trees

Many pine trees on slopes exhibit signs of instability with leaning stems, soil deposition
around the upper sides of the stem bases and areas of erosion around the lower sides of the
stem bases. Reasons for this remain speculative, and could result from groundwater pore
pressure causing downward movement of soils which, along with possible sheet and localized
erosion and the predominantly westerly winds could result in tree instability. In addition, the
very weight of the trees themselves could cause the trees and their immediate substrates to
move downslope by perhaps 1-2m. This effect could increase as the trees increase in weight
and height and so alter their weight distribution.

We recommend that further investigation of these trees should be undertaken on health and
safety grounds and an assessment of their likely life span as healthy trees. Removal of any
dangerous trees could result in small areas of heathland establishment within the pine
woodlandareascr eat i ng O veivendmal areas, theédresulting changes to surface
and ground water flow would be small.

Managing the risks

We recommend that any tree felling should be staged in a series of phases and on a small
scale so as to reduce risks of enhanced surface and ground water flows and also the risk of
erosion and ground movement.

Tree root systems should be retained in situ to maintain soil stability and consideration should
be given to contour laying of tree stems and or branch bundles and the use of cut heather
brashings or biodegradable matting (in more extreme situations) to stabilise the initially bare
sandy soils. The work should be undertaken by hand wherever possible to prevent
compaction and downward forces on the soils and rutting that might be caused by vehicles.

Initially, small scale felling areas should be assessed for their soil and geological conditions
and the means of measuring and monitoring any resulting surface water flow and enhanced
groundwater flows.

Prior to works a site assessment should include information about slope, geology, micro
topography and general terrain, extent of litter cover (area and depth) and tree stem density.
This would allow an evaluation of effects against conditions

Monitoring methods could involve placing boards or tree trunks across the direction of flow
and assessing any build up and by installing sequences of standpipe type dipwells to
regularly measure the depth to groundwater. Such dipwells could be installed on footslopes,
especially in areas close to the clay interface, and possibly also in gardens.

Monitoring changes in water levels in comparison to rainfall events would provide information

not only about soil and ground water levels but also about the lag time between rain and rises

in groundwater. Moni t oring should also occur outside of any
that comparisons can be made.

Should such areas be successful in avoiding adverse hydrological effects, the felling
programme could be increased as long as lessons are learned from the initial felling areas
and consideration is given to appropriate mitigation such as use of biodegradable matting,
laying of tree stems or branch bundles, use of cut heather brash and the installation of
interception ditches and possibly using valley features to retain water and reduce flows.

Ron Allen, The Environmental Project Consulting Group for 26 October 2010
St Catherineds Hill Management Steering Group



St Catherineds Hill and Town Common ManagementpagllaoiG9 Chri st chur
HYDROLOGICAL APPRAISAL

Monitoring and assessment of felling should be ongoing in order that best practice mitigation
is established and measurements of performance and improvements to mitigation can be
made based on continuing experience.

Ron Allen, The Environmental Project Consulting Group for 26 October 2010
St Catherineds Hill Management Steering Group
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2.0 CONCERNS OF LOCAL RESIDENTS

2.1 SITE VISIT

First and foremost has been the need to address the concerns of local householders and this
matter has been in the forefront of our minds while preparing this report. Accordingly, on 21
April 2010 Ron Allen visited a number of properties selected by the West Christchurch
Residents Association. The addresses and names of householders have been omitted.

| understand that the properties were likely to have been constructed in about 1959.

Following these visits,]| was able to walk St Catherineobs

members of the Association.

| should express my gratitude to the members of the Association and the householders for so
helpfully showing me the conditions at their properties and | appreciate their concerns that
management of the Common above their properties should not be such as to exacerbate the
water problems evident in their gardens.

2.2 NOTES ON INDIVIDUAL PROPERTIES
221 Sitel

The householders were concerned that removal of trees would enhance the existing erosion
down the main Hill access track that was used mostly by dog walkers but also by CBC
contractors, and a few cyclists.

The garden has water rising through ground at the top of the garden (adjacent gardens have
land drains) and which | am informed has steadily worsened over the past 25yrs. | was shown
where water seeps out of tarmac pavement in places along Hillside and we looked particularly
at the pavement nearby where water seeps out of a retaining wall, and also where water had
spread over the pavement for a sufficiently long time to develop a growth of filamentous
algae.

222 Site2

The householder has expressed the view that the property has a water problem and excess
water flows into an adjacent property.

There is a drain across the gateway and water seeps out of base of the drive. This steeply
sloping garden is cut into terraces with brick retaining walls. The garden tends to be drier
towards the top and has continued seepage half way up the garden. Water also seeps into
and out of a small pond.

223 Site3

A steeply sloping garden and which has had an underdrainage scheme installed. | saw water
rivulets coming down the garden and understand that even in summer there is always a
trickle of water and the garden is always moist, and saturated in places. Excess winter water
flows down to the road. Residents are worried that the problem could get worse and suggest
that there are already signs of subsidence.

224 Site4

This property is set on a terrace above Hillside and | understand that the wetness has
become steadily worse over the past ten years. The garden is terraced and upper terraces
retain wet. Water from the garden has been channelled into an ornamental pond, the flow, |
am told, being continuous through the year.

Ron Allen, The Environmental Project Consulting Group for 26 October 2010
St Catherineds Hill Management Steering Group
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2.2.5 Sandy Lane

| was informed by residents that Sandy Lane has a water problem with water flowing down
the road, all houses along the lane having water problems. The detailed sourcing of the water
is not understood

2.2.6 Siteb

This property has seepage onto the road and has a stream flowing below an outbuilding.

| am informed that there is a problem along Fairmile where trickles can freeze in winter giving
safety concerns.

2.2.7 Siteb6

Water can pour down the drive and flows through a crack in tarmac. A works excavation in
the pavement had water in the base.

2.2.8 Site7

This is a relatively level garden and which was clearly very moist during the visit. | understand
that large areas of the garden flood in wet periods and | later saw a photograph that
confirmed the extent of the flooding.

2.3 SUMMARY
Residents have reported a range of hydrological effects on their gardens and those that |

have seen are consistent with ground conditions nearby, especially in relation to the sand /
clay interface.

Ron Allen, The Environmental Project Consulting Group for 26 October 2010
St Catherineds Hill Management Steering Group
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3.0 BACKGROUND TO THE SITE
3.1 LOCATION

St Cat h e raparteoBTewntConinon, is located to the north of Christchurch and
occupies part of the high NNW to SSW trending ridge that forms the interfluve (watershed)
between the valleys of the River Avon in the east and the River Stour in the West.

The land occupies the west facing slope of the ridge to the northeast of housing along the
B3073 Hurn Road between the A338 in the north and Fairmile in the south. The land studied
is that in the ownership of Christchurch Borough Council and the Amphibian and Reptile
Conservation Trust (the latter area being leased from the Malmesbury Estate). The area is
broadly land on the west facing slope between an area of housing and up to the summit of the
ridge.

3.2 LANDFORM AND LANDUSE

The site comprises the west side of a distinctive ridge rising from about 10m to just over
45mAOD and which is managed for both nature conservation and for public recreation. On
much of the lower southwest side, housing development has occurred up to about the 30m
contour.

The Hill is divisible into three topographic sections all rising to just over 45m AOD. The larger
southern part has two large water storage tanks located on the summit. Two small areas,
attaining much the same height occur to the north and are separated from each other by low-
ways or landscape saddles.

While the long southwest face appears to be fairly even, closer examination shows that there
is a considerable variety of slope from almost level areas to slopes approximating to 40-45
degrees. The slope is further divided by small re-entrant valleys, with an especially large and
steep sided valley towards the north of the site. Individual slope facets also vary in the micro-
topography resulting in an often rather irregular topography.

The landform is further complicated by &%"5{‘:’ gg(‘*
historic features include barrows on the i
summit, various historic bank and ditch
systems running across the site, and a
broad footpath at about 30m AOD which
appears to have been created by cutting
and filling along the valley side.

33  GEOLOGY L0 N S RN \¢ \
T ) y AN LEEN

3.3.1 Information from the 1:50 000

! ’ 12 River Terrace deps G
scale geological map and memoir

BrkS Banksome Sand
PkC Parkstone Clay

The geological map (Figure 6) shows Pool Poole Formation S

the following succession: ! %
"R
Drift deposits G \A,.
12 River Terrace deposits ‘\\
. . \~\
Tertiary Eocene deposits \\
BrkS Branksome Sand 9
PkC Poole Formation K.{\(
- Parkstone Clay >
- Sand [\(
- Interbedded clays and sands. N

Fig. 6 Extract from the 1:50 000 scale geological map

Ron Allen, The Environmental Project Consulting Group for 26 October 2010
St Catherineds Hill Management Steering Group
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Branksome Sand

Sand, fine- to medium-grained, reddish brown,
with some harder ferruginous beds

Clay, pale lilac to bluish grey, with 10 cm of
brown sandy clay at top

Sandstone and sand, fine-grained, brown, with
some cross-bedding

Sandstone, fine-grained, pale brown, thinly
bedded

Sandstone, fine- to coarse-grained, hard
massive, patchily red-stained

Sandstone, fine-grained, locally very coarse-
grained, red-stained, cross-bedded, with fer-
ruginous layers

Sand, fine- to coarse-grained, red-stained

Clay, white to pale grey; thickens eastwards
within 20 m to include up to 1 m of brown
sand, which itself thickens to the east

seen 1.0
0.1to 1.5
up to 2.0

0.2

0.7

e
L5 =

1.2 to 2.5

Some 360 m to the south, a large pit [SZ 1449 9523] reveals a suc-
cession, beneath 1 m of flinty gravel, that occurs lower in the forma-
tion than those given above:

Thickness
m
Branksome Sand
Sand, fine- to medium-grained, pale to dark brown,
iron-cemented in part, with thin (1 to 5 cm) white
pipeclay seams 3.5
Sand, fine- to medium-grained, pale brown, locally
cross-bedded, with harder clayey ferruginous beds 2.2
Sand, fine- to medium-grained, with bright red patchy
staining; staining dies out below top 1.5 m 2.5
Sand, mainly fine-grained, but with very coarse-
grained patches, brown, planar bedded; the base
truncates the underlying beds where they are folded 1.0
Sand, mainly fine-grained, brown, with sandstone and
ferruginous beds; bedding contorted and displaced by
small-scale penecontemporaneous folding and faulting 3.2
BJW

In another old pit nearby [SZ 1453 9502], about 7 m of brown,
fine- to medium-grained sand, with some coarse-grained patches,
and thin ferruginous beds and locally contorted bedding are ex-
posed. Traces of grey clay are seen at the top of the section. These
strata lie below those of the previous pit. Another old pit hereabouts
[SZ 1465 9494] shows the following section:

Thickness
m

Branksome Sand
Sand, medium-grained, brown, with ferruginous

cement at top 0.2
Clay, grey, passing down into clayey, very fine-

grained, sand; probable palaeosol 1.0
Sand, medium-grained, brown to yellow, well-

laminated at the top, with some cross-bedding;

coarse-grained sand layers in the lower 1.5 m;

erosional base 4.0
Sand, fine- to medium-grained, yellow to orange, with

irregular silty clay areas; laminated silt at top 1.5

The Parkstone Clay is indicated
as about 12m thick in the
general area.

A detailed description of
deposits from the quarry at the
summit of St Catherine® Hill is
provided in Figure 7 and which
also describes two other nearby
pits.

The 10m Branksome Sand
succession in the quarry
showed the following profile:

1m sand, fine to medium.

0.17 1.5m clay.

4m sandstone, mostly fine-grained,
some coarse-grained, often cross
bedded

1.5m sand, fine to coarse grained.
1.2to 2.5m clay, thickens eastward
and including up 1m of sand.

The pit 350m to the south
revealed a 12m section in the
Branksome Sand mainly of fine
or medium grained sand.

Another pit nearby revealed a
6.7m section in the Branksome
Sand of fine or medium grained
sand but including a 1m band of
clay passing down to clayey fine
sand.

Fig. 7 Geological Section descriptions

Ron Allen, The Environmental Project Consulting Group for
St Catherineds Hill Management

Steering

26 October 2010
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3.3.2 Information from the 1:25 000 scale geological map

The Institute of Geological Sciences
Sand and Gravel Resources, Mineral
Assessment Report 51 SUOO North of
Bournemouth, Dorset, provides
information on the geology of the Town
Common area and includes a map
(see extract in Figure 8 below) and a
cross section (Figure 9 below).

Thismaps hows St Cat he
capped by a large spread of the high
level 8th Terrace Deposits associated
with the River Avon (shown in pink),
some of which has been worked
(diagonal lines). Unlike other areas, the
gravel resources were not assessed on
the hill. These high level terraces are
described as well-bedded gravels with
occasional thin interbedded sand units.

Cropping out on slopes around the
gravels are Tertiary Deposits here
identified as BrB Bracklesham Beds
described as ranging from stiff, dark

\

b

Ve
g , - N
I~ J

Fig. 8 Geological map; showing gravel deposits (pink) and
extent of excavated land (hatched)

greyish brown, lignitic laminated sandy clays, to lignitic, fine and medium quartz sands with

occasional thin flint pebble beds.

80m— - 19 NW 19 19 NE 6
NES 19 NW 8 19 NE 19
60 - St.Catherine’s 19 NE 11 29
Hill
ek 3 S 19 NE 23
40— Howe 19 NW 4 ! Resr e Py CDVIB) 19 NE 16 | 4
& River Stour Stour River | River
20— Stclmr ! | Mude
0 Bagshot Beds o O ey (U -~ —
220 J & \\\\ Bracklesham Beds
Height
gelgnve to Horizontal Scale Vertical E
(" 0 1 2 3 4 5 km
1 1 1 L J
Figure 3 Geological cross-section of the Bournemouth sheet

Fig. 9 Cross section across the Stour and Avon valley showing the geological relations of St

Catherineds Hill

Ron Allen, The Environmental Project Consulting Group for
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3.3.3 Information from the 1:10,000 scale geological map

A portion of the 1:10 000 geological map is shown in Figure 10a and descriptions of four
sections and a borehole (158) are provided in Figure 10b.

,,,,,
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Fig. 10a Coloured
version of the 1:10 000
scale Geological map N

Information about = -7
boreholes and sections
is provided in Figure 10b
overleaf.

Ron Allen, The Environmental Project Consulting Group for 26 October 2010
St Catherineds Hill Management Steering Group



