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1 Introduction 

1.1 Background 

As part of the preparation of the Local Development Framework Core Strategy for 
Hastings, the Borough Council is exploring the option of a major greenfield housing 
allocation in the Breadsell area in the north west of the Borough. Natural England 
have expressed serious concerns about the potential impacts of any future 
development on the Marline Valley Woods SSSI, and particularly the bryophyte 
species found within and along the Marline Stream which is adjacent to the proposed 
development site. Rigare Ltd were commissioned by Hastings Borough Council to 
undertake a hydrological and hydrogeological assessment, working to a brief agreed 
with Natural England. 

1.2 Scope of work 

The aim of the study was production of a preliminary assessment of the potential 
hydrological and hydrogeological impacts of developing land between Breadsell Lane 
and the Marline Valley Woods SSSI to meet future housing targets. The following 
scope was proposed: 

•	 On-site mapping of all ponds and drains (including flow directions and rates into 
the valley) so that all of the small sub-catchments leading into the valley are 
clearly defined, also enabling the proportion that would be developed to be 
reviewed. 

•	 The use of long term rainfall and evaporation data to assess the effective rainfall, 
and, by using appropriate runoff coefficients, to estimate stream/ditch flows. 
These should be compared with the field based observations to gain a 
reasonable understanding of the hydrology of the site. 

•	 Produce a 1:10,000 geological map to define the clay/sandstone boundary 

•	 Produce a plan the proposed development site overlaid on the geology 

•	 Undertake trial pitting to test theoretical boundaries and depth of clay 

•	 Install four boreholes into the sandstone to provide baseline data and sampling 
points. 

1.3 Project progress and this report 

During October 2007 Rigare Ltd. was commissioned to carry out the study. It was 
agreed at an early stage with Natural England that a hand auger survey would be 
carried out in place of the trial-pitting in order that more survey points could be 
visited. 

An initial site visit was carried out on 27th-29th October 2009, during which a water 
and topographic features survey, and the hand auger survey, were carried out. 

On the basis of the findings of this initial visit, it was agreed with Natural England that 
the planned installation of four deep boreholes would yield little information in relation 
to the current study, and therefore this element of the scope was postponed. 



This report documents the findings of the preliminary hydrological and 
hydrogeological impact assessment for proposed development off Breadsell Lane: 

•	 Section 2 details the environmental setting of the proposed development site, 
including the topography, hydrology, geology and designated conservation areas. 

•	 Section 3 presents and interprets the results of the field observations and wider 
research. 

•	 Section 4 details the conceptual understanding of the hydrology of the site, and 
the conclusions and recommendations from this study. 
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2 Environmental setting 

2.1 Topography & Hydrology 

The proposed development site (‘the site’ hereafter) is located immediately to the E 
of Breadsell Lane, c. 4 km north-west of the centre of Hastings (Figure 2.1). The 
topography and surface water drainage in the area is dominated by the major 
watershed of the Weald which runs ESE through Battle to Fairlight on the coast, 
passing around 2.5 km N of Hastings (Figure 2.2). In the area to the NW of Hastings 
a series of streams runs broadly SSE from this watershed; the steep-sided incised 
valleys of these streams are separated by prominent ridges forming intervening 
watersheds. 

The site is positioned on the western flank of the upper part of one of these steep-
sided valleys, and falls from 136 mAOD at its NW corner to 25 mAOD at its southern 
tip. The average slope gradient over the site is around 10%. The stream which flows 
down this valley, referred to here as the Marline Valley Stream1, flows S into Combe 
Haven and then to the coast within 4 km. Photos 1 and 2 (below) were taken to the 
east of Park Farm House (near auger location A1). 

Lake and Shephard-Thorn (1987) note that the streams draining the Weald interfluve 
tend to have short, steep and deeply-incised courses, with outcrops of hard 
sandstones, limestones and ironstones giving rise to miniature gorges and 
waterfalls2. The Marline valley and stream conform to this description; the site slopes 
steeply down to the stream which flows in an incised course, often between rock 
walls. 

During the site visit marked differences in ground elevation, of up to 3 m, were noted 
across a number of field boundaries. The origin of these is not known, but as they 
are unlikely to be natural it is likely that they were cut by man some considerable time 
ago. 

Photo 1: Looking north east from location A1 across the site to Marline Wood (on the right) and 
the ‘new’ housing estate (on the left). 

1 No name for the stream has been found on any maps of the area to date. 
2 It is also suggest that the youthful aspect of these streams reflects re-juvenation caused by 
the drop in sea level during the last glacial period. 
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Photo 2: Looking south east from location A1 across the site to Marline Wood (on the left). 
The building in the background is the development at the base of Napier Road. 

2.2 Geology 

The geological sequence relevant to the site is detailed in Table 2.1. 

Table 2.1 Geological sequence (from Lake and Shephard-Thorn, 1987) 

Period Series Formation Thickness (m) 

Weald Clay Up to 14 proved 

Cretaceous Wealden 
Hastings Beds 

Tunbridge Wells Sand Up to 110 

Wadhurst Clay 15-60 

Ashdown Beds 115-215 

Figure 2.3 is an extract from the BGS3 1:10,000 scale geological map (TQ 71 SE). It 
shows the Ashdown Beds cropping out over the lower-lying larger part of the site, 
with the Wadhurst Clay cropping out along the higher western and northern margins. 
No superficial drift has been mapped within the site boundary. The following 
geological details are taken from the memoir for the BGS 1:50,000 scale geological 
map Sheet 320/321; Lake and Shephard-Thorn (1987). 

The Ashdown Beds comprise sandstones, siltstones and mudstones with 
subordinate lenticular beds of lignite, sideritic mudstone and sphaerosiderite nodules. 
At the junction with the overlying Wadhurst Clay a massive sandstone (the Top 
Ashdown Sandstone) is generally, but not invariably, present. The Top Ashdown 
Pebble Bed overlies the Top Ashdown Sandstone. Identification and correlation of 
units within the upper Ashdown Beds can be difficult because of the gradational 
lithology, and also because the silty beds can be mistaken for clays because of their 
plasticity when wet. 

The Ashdown Beds-Wadhurst Clay transition has a variable expression in the 
Hastings District; Lake and Shephard-Thorn (1987) list five different sequences. This 

3 British Geological Survey 
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variation may reflect the pulsatory nature of the Wadhurst Clay transition, and the 
associated changes in palaeogeography and sedimentation dynamics. 

The Wadhurst Clay comprises mainly grey mudstone which weather at the surface to 
heavy, ochreous-mottled, greenish grey and khaki clays. The basal beds, 
immediately above the Top Ashdown Pebble Bed, are siltstones and clays passing 
upwards into a soil bed (with roots and rhizomes), passing in turn into a shell bed. 

2.3 Nature conservation 

2.3.1 General 

Marline Valley Woods SSSI forms the neighbouring land along most of the eastern 
boundary of the site (Figure 2.4). It includes the lowest parts of the valley, which are 
characterised by steep, wooded slopes with sandstone cliffs and rock walls, and also 
the stream itself, which flows in an incised channel through small gorges and over 
waterfalls. 

The SSSI citation (Appendix A) notes that the site is recognised generally for its 
ancient woodland, and specifically for: 

•	 The nationally uncommon pendunculate oak-hornbeam (birch-hazel variant) 
woodland type 

•	 Atlantic species bryophytes which are favoured by the warm and moist micro
climate in the ghyll streams 

•	 Agriculturally unimproved pasture which supports a species-rich neutral 
grassland flora. 

2.3.2 Hydro-environmental supporting conditions 

Features listed in the SSSI citation which are thought to have water-related 
environmental supporting conditions which could be at risk in hydrological terms from 
development at the site, and brief comments on these conditions, are as follows. 

‘Alder occurring discontinuously along the stream valley and in small flushes which 
drain into the stream.’ 

Conditions relate mainly to the depth of the soil water level below the ground surface. 
Barsoum et al (2005) note that for alder, the water level needs to be close to the 
surface when the trees are young, but deeper when fully grown. Optimal growth of 
seedlings occurs when water levels are 10-30 cm below the surface. 

‘A flora of pendulous sedge (Carex pendula), yellow archangel (Lamiastrum 
galeobdolon) and opposite-leaved golden saxifrage (Chrysosplenium oppositifolium) 
supported within the stream valley and lateral flushes.’ 

No specific information on hydro-environmental supporting conditions has been 
found for these species. 

‘A bryophyte assemblage which includes Atlantic species.’ 

A bryophyte survey has recently (September 2009) been carried out within the 
Marline Valley Woods SSSI. The report on this survey (Davey, 2009) doesn’t include 
any specific information on hydro-environmental supporting conditions for 
bryophytes. However, it notes that: 

•	 Aquatic bryophytes are absent from the site; this is linked in the report to pollution 
of the stream, implying dependence on good water quality. 

•	 The important bryophytes occur on rock faces and banks, where humid 
conditions occur above the stream. This implies a dependence at least on the 
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existence of humid conditions and the importance of the presence of water to 
create this humidity. 

According to Ratcliffe (1968) and other standard bryophyte texts, most of the 
bryophyte species present do not depend on excessive ground moisture or areas of 
continuous water seepage associated with groundwater flow, but rather they grow on 
a variety of rock and bare earth substrates along the stream channel and valley 
sides, and require continual humidity (pers. comm., Rob Hutchinson, Applied 
Ecology). An exception to this is Fissidens rivularis which does seem to favour areas 
of rock that are subject to more-or-less constant water seepage. 

From the evidence available, it is clear that most of the bryophyte species are 
dependent on the quantity and quality of surface water flows in the stream to some 
degree, at least to provide humid conditions. One species (Fissidens rivularis) is 
thought to be dependent on more-or-less constant groundwater seepage from rock 
walls and banks, and therefore dependent in turn on the quality and quantity of 
groundwater discharge. 
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3 Field Observations 

3.1 Auger survey 

A hand-auger survey was carried out in order to characterise the lithology of near-
surface layers, and relate this to the 1:10,000 scale geological map (Figure 2.3), if 
possible. A total of 29 holes were augered (27th-29th October 2009) using a 40 mm 
diameter hand-auger. The holes were driven as deep as possible, and were 
completed either because the material became too cohesive for auger recovery or 
because the auger was refused by hard ground; a small sample of this hard ground 
could usually be recovered and interpreted. 

The locations of the holes are shown in Figure 2.4; they were chosen to obtain a 
reasonably even coverage of the site and to test the geological boundaries proposed 
on the 1:10,000 scale geological map. 

The lithological logs for the auger holes are included as Appendix B. Apart from the 
few holes which were dominated either by clay or fine sand throughout their depths, 
lithology varied on the scale of millimetres to centimetres, being a varying proportion 
of fine sand, silt and clay. 

3.1.1 Shallow geological detail 

A description of the shallow geology encountered in augered holes follows, from the 
approximate top of the sequence in the north and west of the site, towards the south 
east. Interpretation of the geology is necessarily cautious because of the previously 
noted highly variable nature of the deposits and in situ weathering. In addition, the 
steepness of the topography means that mass movement processes are likely to 
have further confused the superficial geology, particularly when taking into 
consideration the re-deposition of weathered material in hollows and at the base of 
the slopes. 

Sandstone in the Wadhurst Clay 

One hole encountered this; A24 at the top of the site to the immediate south of 
Breadsell Farm. Solid rock was possibly encountered at approximately 1.4m depth, 
with the overlying sand and silt assumed to be weathered material in situ. This 
included an unusual bright orange, highly homogenous fine sand (approximately 
0.4m thick). 

Wadhurst Clay/ Transition 

A18, A19, A20 – brown (including orange/grey laminations). Wood (possibly root) 
was encountered towards the base of A19, which could be representative of the relic 
soil bed within the Wadhurst Clay. A20 (Photo 3) was dug at the base of a pit 
approximately 2m below ground surface. Stiff blue grey clay, with perched 
groundwater, was encountered from approximately 0.4 m depth to the base of the 
hole at 1.9m. It is therefore possible that other holes in the area are also underlain 
by this firm clay. 

A second occurrence of this distinctive stiff blue grey clay was encountered at A4 to 
at least 1.7m depth. This clay also appeared to support groundwater. The adjacent 
hole (A5) was augered from the ground surface (approximately 3m higher) and 
encountered sand beneath a clay within about 1m from the surface. It is not known 
whether or not the stiff grey blue clay would have underlain this, or whether or not the 
pit at A4 was excavated because of the unusual geology. 

A2, A3, A5, A14, A22, A25, A27 - Given the highly variable nature of the geology in 
these holes, which, whilst clay-dominated, include a high sand and gravel content, it 
is considered that these holes are likely to have encountered the ‘transition’ 
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sequence between the Wadhurst Clay and the Ashdown Sandstone. It is possible 
that sanstone was encountered at the base of A3, A22). 

If the stiff blue grey clay underlies the other apparently ‘transition’ sequences, where 
sandstone has not actually been encountered (A2, A5, A18, A19) then the extent of 
this horizon would clearly be greater. 

A21 – the sequence encountered is similar to that of the Wadhurst Clay and the 
boundary on the geology map is therefore potentially slightly to the west of the reality. 

Ashdown Sandstone 

A very hard white to yellow and occasionally grey sandstone apparently caused 
refusal in several auger holes between 0.3 and 2.2 m depth. Where sand (and 
occasionally clay, such as in A6) overlay the sandstone, it is assumed to be 
weathered material, either in situ or transported downslope. In general the holes in 
these areas were a combination of sands and silts, with minimal clay content. A 
layer with black to red ‘iron’ nodules was also occasionally encountered in these 
auger holes. 

A1 – outcropping sandstone slightly further west than mapped on the 1:10,000 
geology map. Pebbles exposed in the soils immediately nearby could be a 
remainder of the Top Ashdown pebble bed. 

Man made deposits 

As noted above, ‘steps’ have been cut across the steep topography, which must 
have resulted in re-organisation of the immediately surrounding superficial geology. 
From the holes augered (which didn’t specifically investigate this) it does not appear 
that material was imported. 

Holes A16, A16A and A17 in the south west of the site refused on deposits of buried 
brick. 

Photo 3: ‘Pit’ at the location of A20. Silt dominates the side walls (which are approximately 3m 
high to the north (right of the photo), to 0.5m at the southern end. A stiff blue grey clay was 
encountered from the base of the pit to at least 1.9m. 

3.1.2 Shallow hydrogeological detail 

Very little groundwater was encountered during the site works; most holes were dry 
when augered to the extent that material was ‘powdery’ when exposed. Exceptions 
to this were: 
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•	 Within the two pits (A4 and A20), where the stiff clays were saturated; in both 
cases the base of the pits were wet and no outflow was located. 

•	 Very occasional water was encountered apparently perched above thin clay-rich 
horizons. 

3.1.3 Shallow geological interpretation 

In order to interpret the spatial distribution of auger hole lithologies, they have been 
classified according to the dominant constituent over their full depth; clay-, silt- or 
sand-dominated. These classes are colour-coded and plotted over the 1:10,000 
scale geological map in Figure 3.1. From this figure it can be seen that the shallow 
sequences encountered were generally consistent with the mapped geology, 
including the surface contact between the Wadhurst Clay and the Ashdown Beds 
(highlighted within the site on Figure 3.1). Those on the Wadhurst Clay were 
generally clay-dominated, those on the Ashdown Beds were generally silt- or sand-
dominated, and the one hole on the ‘Sand within Wadhurst Clay’ outcrop (NW corner 
of the site) was sand-dominated. The auger survey therefore offers general 
confirmation of the outcrop pattern proposed in the 1:10,000 scale geological 
mapping. 

3.2 Water features and surface water catchments


The main water features within and close to the site are marked on Figure 3.2.


3.2.1 Springs and associated watercourses 

•	 Springs and associated watercourses; those marked on Figure 3.2 are taken from 
the OS 1:10,000 scale mapping. Field reconnaissance for the current report was 
carried out after a prolonged period of dry weather, and it was found that a large 
number of the mapped springs and watercourses were dry (Photos 4 to 7). From 
this observation it follows that these features are ephemeral but, given that only 
one visit to the site has been carried out to date, it is not possible during the 
current study to characterise in more detail their ephemeral behaviour (i.e. when, 
and for how log, the features are active). 

Photo 4: Spring below Breadsell Lane Farm. Some standing 
water was observed, but no flow and appeared to dry 
downstream. The culvert was not connected to a drain, but 
appeared to be in the discharge area for the mapped spring. 
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Photo 7: The mapped spring in Watergates Wood was 
inaccessible. This photo was taken at the point of outfall into 
Marline Valley stream. Some standing water was observed, 
but no significant flow. 

Photos 5 and 6: Spring in Alder Wood. Standing water and 
low flow was observed at this spring. A substantial culvert 
was found (left) and evidence of a stone walled channel 
(below), which may both suggest that flow can be significant. 

3.2.2 Ponds and drains 

•	 Small ponds; these are either small agricultural ponds or small ponds which have 
developed in wooded hollows within the site, which are most probably former 
clay-pits. 

•	 Field boundary drains; there are open drains, usually around 1 m deep running 
along most of the established field boundaries within the site (Figure 3.2). None 
of these were flowing during the field visit. 

3.2.3 Surface water catchments 

Surface water catchments (Figure 3.2) within and in the vicinity of the site have been 
defined through field observation and reference to the Ordnance Survey 1:25,000 
Explorer mapping (Sheet 124). The regionally-significant Weald watershed (Section 
2.1) bounds the N edge of the Marline Valley, and two prominent ridges of high 
ground running NNE-SSW bound its W and E edges. Smaller-scale sub-catchments 
have been defined within the site to the W of the Marline Valley Stream. 

The site is almost wholly contained within four surface water sub-catchments to the 
Marline Valley stream. A small part of the NW corner of the site (9786 m2, 2.1% of 

10 



the site) drains into the larger catchment to the W, and a small part of the SW corner 
of the site (1836 m2, 0.4% of the site) drains to the Marline Valley stream 
downstream of the reporting point adopted for this study (the lowest point of the site). 
Catchment and sub-catchment areas are given in Table 3.1. 

Table 3.1 Catchment areas 

Catchment Area (m
2
) Percentage of 

Marline Valley 
catchment 

Percentage of 
catchment covered 
by the site 

Marline Valley 1,687,530 100% 27% 

1 369,904 22% 45% 

2 78,519 5% 63% 

3 192,425 11% 70% 

4 157,808 9% 64% 

Comments on the catchments are as follows: 

Catchment 1 includes the N part of the proposed development site, Breadsell Farm 
and Coneyburrow Wood, its lowest point being the stream confluence within Birchen 
Wood. It includes two ephemeral springs within Coneyburrow Wood, at c. 120 and 
110 mAOD; the channel leading from the upper spring was wet, but it was not 
flowing. The E boundary was defined using the original ground surface contours, but 
may be slightly different in reality depending on surface water management in the 
recently built housing estate in this area. 

Catchment 2 contains no water features and runs off directly to the Marline Valley 
Stream which forms its E boundary. 

Catchment 3 covers the central part of the site and Alder Wood, its lowest point being 
the confluence of the stream from Alder Wood and the Marline Valley Stream. It 
includes two ephemeral springs, one at around 75 mAOD in the east central part of 
the catchment, and one at around 58 mAOD at the lowest point of Alder Wood. 
During the field visit there was standing water in the channel from the latter spring, 
indicating that it was probably flowing in the recent past. The lower spring might be 
expected to be less ephemeral than the higher one. 

Catchment 4 includes the S part of the proposed development site, including the 
springs at the extreme S corner (at c. 35 mAOD). These springs do not have an 
easily definable surface water catchment, and most of this catchment appears to run 
off directly to the main stream which runs along its E edge. 

It should be noted that the magnitude, and spatial and temporal variation, of runoff 
from areas upstream of any development are very likely to be modified by flow 
through the development. 

3.2.4 Hydrological Observations within the SSSI 

The SSSI was walked over in detail on the 29th November 2009. The following 
observations were made from approximately north to south: 

•	 All three tributaries had a small flow to the Marline Valley stream where they meet 
at the top of the site (Point A on Figure 3.2 and Photo 8). 

•	 The stream issuing from the estate runs over a (presumed) treatment system 
(Point B). This was discoloured and ‘contaminated’ water was flowing into the 
SSSI. Sand was observed in the streambed in this area. 
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•	 Several seepages were noted on the eastern side of the valley at a higher 
elevation than the stream and there was very slight flow (often standing water) in 
incised tributaries to the main stream. Many of the tributaries (on both sides) are 
deeply incised (up to 3m deep) in comparison to their width (typically 1-1.5 m), 
suggesting easily eroded material. 

•	 There were numerous meandering ditches cut through the slopes of the wood, 
which are possibly artificial. Drainage pipes were also occasionally seen across 
the site. 

•	 Rock steps in the stream were seen throughout the length of the SSSI. Sands 
and silts can be identified in the river banks and bed, with occasional red/dark 
brown clay deposits, increasing towards the south. 

•	 To the south of the Alder Wood discharge (not flowing significantly during the field 
visit)(Point C) there were a series of massive exposed sandstones in the banks 
and bed of the river, resulting in a series of waterfalls, and were also exposed in 
the walls of the valley (Photos 9 and 10). Groundwater (and associated iron 
staining) could be observed discharging from fractures in the sandstone (Photo 
11). 

Photo 8: One of the tributaries into the Marline Wood Stream 
at the north of the SSSI 
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Photo 11: Detail of ochreous (iron) discharge from the 
sandstone just above the base of the valley. 

Photos 9 and 10: Massive sandstones exposed in the valley 
sides with the Marline Valley stream at the base of both 
pictures. 

The edge of the site can be seen to the top of the photo on 
the left (at the top of the wood). 
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3.2.5 Scoping-level hydrological calculations 

River flow statistics (1969-2004) are available from the UK Hydrometric Register 
(Marsh and Hannaford, 2008) for the Combe Haven at Crowhurst (TQ 765 102, 
marked on Figure 2.1), around 2 km SSW of the site (Table 3.2). The Combe Haven 
has a similar catchment in terms of land use and geology to the Marline Valley 
catchment, and therefore the runoff and surface water flow dynamics can be 
assumed to be similar. 

Table 3.2 River flow statistics (for the Combe Haven at Crowhurst) 

Mean annual rainfall 802 mm 

Mean annual runoff4 333 mm 

Mean annual loss5 469 mm 

Baseflow index6 0.4 

The bedrock underlying the Combe Haven catchment is described by Marsh and 
Hannaford (2008) as having ‘moderate permeability’ and the flow regime is described 
as ‘responsive’, the latter being consistent with the baseflow index of 0.4. The 
baseflow index of 0.4 is consistent with the silt- and clay-rich soils and shallow 
geological cover, and steep slopes, which were observed at the site; these conditions 
will tend to promote surface runoff over surface infiltration to groundwater. 

The figures in Tables 3.1 and 3.2 were used to estimate average annual runoff rates 
from the sub-catchments within the site (Table 3.3). The average annual rainfall 
figure from the Hydrometric Register (802 mm) was used as it relates to the 
catchment immediately to the W of Breadsell Lane. 

In the absence of groundwater level information at a sufficiently high spatial 
resolution7, from which groundwater level contours and catchments could be inferred, 
it was assumed that the surface water and groundwater catchments are coincident. 

Table 3.3 Scoping level average annual runoff per catchment 

Catchment Area (m
2
) Average annual 

runoff (litres per 
second) 

Average 
baseflow 
second) 

annual 
(litres per 

Marline Valley 1,687,530 17.8 7.1 

1 369,904 3.9 1.6 

2 78,519 0.8 0.3 

3 192,425 2.0 0.8 

4 157,808 1.7 0.7 

Considering the figures in Table 3.3, it is important to note that discharge rates will 
vary through the year, generally being higher during the winter and lower during the 

4 Water flowing through the gauge, i.e. a combination of surface water and groundwater ( 
base) flows 
5 Evapotranspiration 
6 The proportion of total flow accounted for by groundwater discharge 
7 which would not have been provided by the proposed four deep boreholes. 

14 



summer. As an example, none of the mapped springs adjacent to the site were 
flowing during the field visit in late October 2009. 

It is also important to note that the flow estimates were developed using the Combe 
Haven catchment as a hydrological analogue for the Marline Valley catchment. 
Whilst the headwater parts of the Combe Haven catchment are likely to have a 
similar hydrological character to the part of the Marline Valley catchment under 
consideration here, the downstream catchment is likely to be characterised by lower 
angle slopes, a lower proportion of surface runoff and a higher proportion of 
infiltration to groundwater. Therefore, the Combe Haven catchment is not a perfect 
hydrological analogue for the Marline Valley catchment, and the flow estimates 
should be treated with an appropriate level of caution. Given that the whole of the 
Marline Valley catchment is dominated by high angle slopes, it is likely that its 
baseflow index will be lower than the one reported for the Combe Haven at 
Crowhurst, possibly in the region of 0.25-0.35. 

4 Conclusions and recommendations 

4.1 Conclusions 

4.1.1 Shallow geology and hydrogeology 

The shallow geological sequence broadly agrees with that illustrated on the 1:10,000 
map, with a couple of minor exceptions. The auger survey has also confirmed the 
highly variable nature of the geology. In summary: 

•	 Sandstone appears to be close to the surface beneath much of the site. 

•	 The sandstone is typically overlain by a highly variable sequence of silt and sand, 
but minimal clay. 

•	 In areas where the Wadhurst Clay is marked as cropping out on the 1:10,000 
scale geology map, the shallow geology does tend to be dominated by clay, but 
again can be highly variable, with inclusions of silt, sand and gravel. These may 
well represent the ‘transition’ phase between the Ashdown Sandstone and the 
Wadhurst Clay. 

•	 In two locations (A4 and A20), which were drilled in probable ‘clay pits’, a stiff 
blue clay was encountered to at least 1.7m depth. Variable geology was 
encountered in the ground immediately above these pits, so it is not known if this 
clay underlies other ‘transition’ holes. 

4.1.2 Conceptual understanding of the hydrology of the site 

The average slope angle within the site is around 10%. This, combined with silt- and 
clay-rich and therefore poorly permeable topsoils and shallow geology, leads to a 
higher proportion (at least 60%, and possibly 65-75%) of effective rainfall (rainfall 
minus evaporation) running off directly over the ground surface to the stream than 
infiltrates to become groundwater (c. 25-40%). The discharge of the Marline Valley 
stream is generally sensitive to rainfall; its discharge regime is ‘responsive’8. During 
periods of low rainfall, and especially during the generally drier summer months, 
catchment discharge will be low. 

8 Also termed ‘flashy’ 
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At a smaller scale, the proportion of effective rainfall becoming surface runoff over 
the outcrop of the Wadhurst Clay will be higher (possibly approaching 80-90%), with 
correspondingly lower infiltration and groundwater recharge. Conversely, the runoff 
proportion over the outcrop of the Ashdown Beds is likely to be lower (maybe 40
50%), with correspondingly higher infiltration and groundwater recharge. 

Surface water runoff is directed across the site in a series of deep (c. 1 m), open 
drains which run along the established field boundaries. The presence of these 
drains is consistent with the need to manage a high proportion of rainfall runoff. 

There are a number of mapped springs within and adjacent to the site, at a wide 
range of elevations (35–120 mAOD). These springs are all ephemeral, indicating 
that; 1) a laterally continuous water table under the site fluctuates over a wide annual 
range, or 2) there are one or more transient perched water tables, supported by 
poorly permeable horizons within the geological sequence. A combination of these 
two conditions could also exist. 

There is almost certainly continuous groundwater discharge as baseflow to all but the 
upper parts of the Marline Valley Stream throughout the year, and continuous or 
semi-continuous groundwater seepage from the steep slopes and rock walls adjacent 
to the stream. 

The topographic ridge on which the site is located has a small total subsurface 
volume above the elevation of the streams to either side, and therefore a small 
volume of groundwater storage, and it is almost certainly isolated from other sources 
of groundwater inputs. This small volume of groundwater storage is consistent with 
the ephemeral nature of the groundwater discharge features. 

The spatial and temporal variation of groundwater levels and flow will largely be 
controlled by the surface and subsurface distribution of lithology and permeability, 
controlling surface infiltration, and groundwater storage and flow, respectively. The 
three-dimensional variation of lithology within the site is thought to be complex, and it 
should be expected that the spatial and temporal variation of infiltration, groundwater 
flow and discharge will be equivalently complex. 

4.1.3	 Hydro-environmental supporting conditions for conservation interest features 
within the Marline Valley Woods SSSI 

There are a number of interest features with water-related environmental supporting 
conditions within the SSSI: 

- Alder occurring discontinuously along the stream valley and in small flushes which 
drain into the stream. Soil water levels need to be close to the surface when the 
trees are young, but deeper when fully grown. Optimal growth of seedlings occurs 
when water levels are 10-30 cm below the surface. 

- A flora of pendulous sedge (Carex pendula), yellow archangel (Lamiastrum 
galeobdolon) and opposite-leaved golden saxifrage (Chrysosplenium oppositifolium) 
supported within the stream valley and lateral flushes. No specific information on 
hydro-environmental supporting conditions has been found for these species. 

- A bryophyte assemblage which includes Atlantic species. From the evidence 
available, it is clear that most of the bryophyte species are dependent on the quantity 
and quality of surface water flows in the stream to some degree, at least to provide 
humid conditions. One species (Fissidens rivularis) is thought to be dependent on 
more-or-less constant groundwater seepage from rock walls and banks, and 
therefore dependent in turn on the quality and quantity of groundwater discharge. 
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The hydro-environmental supporting conditions for the interest features are controlled 
primarily by the surface water and groundwater fluxes into the SSSI. 

4.1.4	 Preliminary assessment of the potential hydrological and hydrogeological 
impacts of developing the site 

The following assessment is generic and preliminary and has been based on the 
existing (first concept draft) masterplan for the site. The key factors to consider in 
moving forward to a more detailed masterplan design are as follows: 

•	 Spatial and temporal distribution of the quantity of surface water runoff; this 
is at risk of being altered from the current conditions through acceleration and re
direction of runoff from hard-standing and through subsurface drainage networks. 

•	 Quality of surface water runoff; this is at risk from additions of contaminants 
during and after construction of the development. Davey (2009) and the current 
author noted that the Marline Valley Stream is currently being contaminated by 
discharge from the housing estate immediately E of the site. The former author 
suggests that this is having a detrimental effect on the bryophyte assemblage 
within the SSSI. 

•	 Spatial and temporal distribution of groundwater recharge (infiltration), and 
in turn groundwater flow and discharge; this is at risk from the potential 
change in surface infiltration capacity resulting from the laying of lower 
permeability surfaces within any development, notwithstanding the probable use 
of SUDS9 techniques. 

•	 Groundwater quality; this is at risk from additions of contaminants to infiltrating 
water within the development. These could include point sources such as leaks, 
soakaways, spills and contaminated surface water runoff, or more diffuse sources 
such as lawn fertilizers. 

The following factors indicate that the quantity and quality of water fluxes into the 
SSSI along its W boundary, and flows in the Marline Valley Stream, will be very 
sensitive to any hydrological changes imposed by the development: 

•	 The site forms a large proportion (45-70%) of the area of each of the sub-
catchments along the W side of the Marline Valley stream, and a significant 
proportion (27%) of the wider Marline Valley catchment (to the lowest point of the 
site). 

•	 The site abuts the SSSI along its W boundary. This means that there is very little 
opportunity for any hydrological impacts, in terms of quantity or quality, to be 
dispersed or attenuated before they affect the hydrological fluxes into the SSSI. 

The current study has demonstrated that the site’s existing hydrology is complex and 
will need to be characterised in more detail in moving forward to the detailed design 
stage, given the close proximity of the Marline Valley Woods SSSI to the site. We 
suggest that “Stage 2” investigations and monitoring, as recommended below, are 
undertaken to inform the design of the development’s surface and ground water 
management regime in order to provide a high standard of proof to reassure Natural 
England and the Environment Agency that the final detailed development design will 
not result in a significant adverse impact on the key features of the SSSI – notably 
the Atlantic bryophyte assemblages. Careful and detailed application of available 
construction design options, such as SUDS, should allow any development on the 
current site to have an acceptable hydrological impact. 

9 Sustainable Urban Drainage Systems 
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The botanical survey completed in parallel with this study (Davey, 2009) suggests 
that the Atlantic bryophyte interest of the Marline Valley SSSI is limited by natural 
and anthropogenic factors, with poor water quality from existing surface water 
discharges appearing to be the most significant issue that needs to be addressed by 
SSSI managers. As highlighted previously, the Atlantic bryophyte assemblage that 
characterises the Marline Valley stream consists mainly of species that require humid 
conditions to persist. It should be possible to maintain SSSI bryophyte interest 
alongside development off Breadsell Lane, provided the quantity and quality of the 
existing surface water and groundwater discharges from the site are maintained, and 
any increase in recreational pressure on the SSSI is managed appropriately. 

4.2 Recommendations and further work 

The hydro-environmental supporting conditions for the conservation interest features 
within Marline Valley Woods SSSI appear (at least in part) to be water quality and 
quantity dependent. In the absence of further information on these supporting 
conditions, a precautionary approach is required, where any development will need 
to maintain the current pattern (spatial and temporal variation) of surface water and 
groundwater fluxes across the SSSI boundary, in terms of quality and quantity, to 
maintain the hydrological status quo. 

In order to be able to design any development such that it maintains a hydrological 
status quo, and for this to be demonstrated throughout the development, the existing 
hydrological regime of the site will need to be characterised in detail. It is noted 
above that aspects of the hydrology of the site are complex; it is likely to require a 
significant programme of works to characterise the hydrology of the site to a sufficient 
degree. 

A basic understanding of the hydrological functioning of the site could be developed 
from the results of one full year of monitoring, but at least three years monitoring will 
be required in order to develop a sufficiently refined understanding to enable detailed 
design of the hydrological aspects of a development. It is recommended that the 
programme of surface water and groundwater investigation and monitoring should 
include the following (total capital and operational costs have been estimated for the 
first year): 

•	 Three-monthly visits to the site under varying groundwater, rainfall and surface 
water runoff conditions, to observe and map more effectively the groundwater 
discharge and drainage features across the site, and to carry out various 
monitoring as detailed below. Each visit would be two days, and four visits would 
cost around £6,000. 

•	 Installation of at least four deep (up to 50 m) groundwater observation boreholes 
within the site. Ideally these would be drilled using percussion drilling allowing 
continuous depth-related logging of lithology and saturation status (e.g. 
identifying perched water tables), but advice from local drillers (HydroServe Ltd) 
suggests that rotary drilling is required to penetrate the hard sandstones at the 
top of the Ashdown Beds sequence. An indicative, conservative cost for drilling 
and completing 5 boreholes to 50 m depth using a rotary rig is £22,000. 
Necessary consultant supervision of the drilling would cost c. £2,900 Initial 
proposed locations are included on Figure 3.2. 

•	 High-frequency monitoring of groundwater levels in these boreholes using 
pressure transducer and data-logger apparatus. The capital cost for these 
apparatus would be around £3,000, and attendance to download the data-loggers 
would be required on a six-monthly basis after initial commissioning works (costs 
covered in three-monthly site visits, above). A reduction in cost and risk would be 
possible by leasing the apparatus for the required period from the consultant. 
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The high frequency groundwater level data could be used to refine the conceptual 
understanding of the groundwater system beneath the site. For example, they 
could be used to confirm the absolute elevation and annual fluctuations of the 
water table, and compare these with the elevations and flow conditions of the 
mapped springs. They could also be used to compare groundwater level 
response with rainfall events, in order to develop an understanding of surface 
infiltration processes. 

•	 Monitoring of surface water and groundwater quality in the observation boreholes 
and springs within and close to the site, and in stream channels. Costs for 
sampling are covered under site visits. Assuming that ten water samples were 
taken at each visit (five groundwater & five surface water), the cost for analysis 
would be around £4,000. 

•	 Observation and monitoring of surface water runoff processes, including flow 
gauging of stream channels at appropriate locations (costs covered under site 
visits). 

•	 Monitoring of parameters which define the hydro-environmental supporting 
conditions of conservation interest features, within or close to those interest 
features. For example, it would be useful to install shallow dipwells to monitor 
soil water levels within stands of alder and lower plants in lateral flushes, and to 
carry out repeat observations of groundwater seepage from key areas for 
bryophytes within the SSSI. If additional information on the hydro-environmental 
supporting conditions for the interest features could be found, there would be the 
possibility that this type of monitoring could be refined. An indicative cost for 
installation of six shallow dipwells is £700 – monitoring would be covered under 
site visits. 

Data collation, analysis, interpretation and reporting would cost £6,500 – £8,000. 
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Appendix A: SSSI citation 

COUNTY: EAST SUSSEX SITE NAME: MARLINE VALLEY WOODS 
BOROUGH/DISTRICT: HASTINGS, ROTHER 

Status: Site of Special Scientific Interest (SSSI) notified under Section 28 of the 
Wildlife and Countryside Act 1981. 

Local Planning Authority: HASTINGS BOROUGH COUNCIL, Rother District Council 

National Grid Reference: TQ 780122 

Area: 55.0 (ha.) 135.82 (ac.) 

Ordnance Survey Sheets 1:50,000: 199 1:10,000: TQ 71 SE 

Date Notified (Under 1949 Act): 1965 

Date Notified (Under 1981 Act): 1986 Date of Last Revision: 1989 

Other Information: 

Part of this site is a reserve of the Sussex Wildlife Trust. 

This site was formerly known as Marline Wood. 

Reasons for Notification: 

These ancient woodlands on Wadhurst Clay and Lower Tunbridge Wells sandstone 
are dominated by a nationally uncommon woodland type. A valuable feature of the 
site is the steep sided stream valley (ghyll) which contains plants that have an 
Atlantic distribution. The site also includes an area of species-rich unimproved 
grassland, a nationally declining habitat. 

The nationally uncommon pedunculate oak-bornbeam (birch-hazel variant) woodland 
type dominates the woods. There is some variation in composition due to local 
differences in drainage, soil type, slope and management. There is a history of 
management under the coppicewith-standards system. The ghyll has been created 
by vigorous downcutting of the stream through the soft sandstones which underlie 
the Wadhurst clay. It has a moist and warm microclimate which favours ÔAtlanticÕ 
plants, now restricted in Britain to the Weald and the west of the country. 

Standards of pedunculate oak Quercus robur are widespread throughout above 
coppice of hornbeam Carpinus betulus and, less commonly, hazel Corylus avellana 
or sweet chestnut Castanea sativa. There are scattered stands of birch Betula 
pendula, ash Fraxinus excelsior, field maple Acer campestre and beech Fagus 
sylvatica. Alder Alnus glutinosa occurs discontinuously along the stream valley and in 
small flushes which drain into the stream. Occasional stands of alder coppice are 
present. Active coppicing has generally reduced the shrub layer but holly Ilex 
aquifolium is locally common and two shrubs associated with ancient woodland are 
present: butcher’s broom Ruscus aculeatus and midland hawthorn Crataegus 
laevigata. The ground flora varies with the current state of management, but 
honeysuckle Lonicera periclymenum, enchanterÕs-nightshade Circaea lutetiana, 
dogÕs mercury Mercurialis perennis, bluebells Hyacinthoides non-scripta and wood 
avens Geum urbanum are often abundant. The stream valley and lateral flushes 
support a flora of pendulous sedge Carex pendula, yellow archangel Lamiastrum 
galeobdolon and opposite-leaved golden saxifrage Chrysosplenium oppositifolium. 
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Two wide rides have been cut through Marline Wood and are dominated by tufted 
hair grass Deschampsia cespitosa with bramble Rubus fruticosus. 

The stream valley supports 61 species of bryophytes (mosses and liverworts) 
including 3 uncommon ÔAtlanticÕ species: Fissidens rivularis, Tetrodontium 
brownianum and Metzgeria furcata. Other plants of the ghyll area include soft shield 
fern Polystichum setiferum and broad buckler fern Dryopteris dilatata. The 
agriculturally unimproved pasture supports a species-rich neutral grassland flora, 
dominated by lesser knapweed Centaurea nigra, red fescue Festuca rubra and 
common bent Agrostis capillaris. Other species adding to the interest of the pasture 
include adderÕs-tongue fern Ophioglossum vulgatum, dyerÕs greenweed Genista 
tinctoria, quaking grass Briza media and common spotted-orchid Dactylorhiza fuchsii 
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A1 

Augered by Rob Low on 27th October 2009 
Depth (m) 

0.0 
0.1 Brown silty fine SAND with occ organic matter 
0.2 
0.3 Light brown loose silty fine SAND with clay 
0.4 White to yellow fine to medium SAND 
0.5 REFUSAL at 0.4 (hard) at base 
0.6 
0.7 

77840 12703 
A1 0.2 to 0.4m 

A2 

Augered by Rob Low on 27th October 2009 
Depth (m) 

0.0 
0.1 Brown wood (ORGANIC MATTER) 
0.2 Grey CLAY with much orange sand 
0.3 
0.4 
0.5 with increasing grey SAND 
0.6 becoming yellow grey SAND with much silt and clay 
0.7 Refusal at 0.65m 

A3 

Augered by Rob Low on 27th October 2009 
Depth (m) 

0.0 
0.1 CLAY rich soil 
0.2 grey/brown CLAY with orange fine and some fine gravel 
0.3 light grey silty CLAY with occ sand 
0.4 
0.5 becoming more sandy 
0.6 red brown fine to medium GRAVEL 
0.7 stiff grey CLAY 
0.8 red brown fine GRAVEL 
0.9 stiff grey CLAY with much light brown fine sand 
1.0 stiff grey CLAY 
1.1 
1.2 grey SAND with much clay 
1.3 increasingly sandy with depth 
1.4 
1.5 
1.6 yellow SAND (hard SANDSTONE) 
1.7 Refusal at 1.6m 

77911 12937 

77958 13095 A2 0.15 to 0.25m 

A4 77911 12937 
Augered by Rob Low on 27th October 2009 
Depth (m) 

0.0 
0.1 Unhumified organic debris 
0.2 grey blue CLAY (saturated) 
0.3 (so stiff that hard to remove from auger) 
0.4 
0.5 
0.6 
0.7 
0.8 
0.9 
1.0 
1.1 
1.2 
1.3 
1.4 
1.5 with very occasional sand 
1.6 
1.7 with occasional yellow brown sand 
1.8 Hole finished at 1.7m 
1.9 

NOTES: 
Adjacent pits about 3 m below ground surface and wet at base. No obvious outflow (borrow pits for 
clay?) 

A4 0.1 to 0.3m 

A5 

Augered by Rob Low on 27th October 2009 
Depth (m) 

0.0 
0.1 Clay rich top soil 
0.2 
0.3 
0.4 
0.5 grey CLAY with occasional fine red brown sand 
0.6 
0.7 with less sand 
0.8 
0.9 
1.0 red brown coarse SAND with much clay and silt, with occasional fine gravel 
1.1 white grey fine silty SAND with some clay and medium angular gravel 
1.2 
1.3 
1.4 
1.5 Hole very slow to auger from 1.4m 

78035 13208 A6 78118 131125 
Augered by Rob Low on 27th October 2009 
Depth (m) 

0.0 
0.1 grey brown stiff silty CLAY 
0.2 
0.3 
0.4 SANDSTONE - poor recovery 
0.5 Refusal at 0.4m 
0.6 
0.7 
0.8 
0.9 
1.0 
1.1 
1.2 
1.3 
1.4 
1.5 

A7 

Augered by Rob Low on 27th October 2009 
Depth (m) 

0.0 
0.1 Light brown to orange silty fine SAND 
0.2 
0.3 
0.4 with occasional black fine gravel (highly compacted) 
0.5 
0.6 
0.7 
0.8 
0.9 
1.0 
1.1 
1.2 
1.3 getting increasingly grey with depth 
1.4 becoming a more homogenous silty SAND with very occasional clay 
1.5 
1.6 bright orange fine SAND 
1.7 white/grey fine to medium SAND (SANDSTONE?) 
1.8 Hole refused at 1.7m 
1.9 
2.0 
2.1 
2.2 
2.3 

78087 12908 A8 On break of slope 77848 12644 
Augered by Rob Low on 28th October 2009 
Depth (m) 

0.0 
0.1 Clay rich topsoil becoming 
0.2 brown SILT with much fine sand 
0.3 
0.4 
0.5 
0.6 orange brown SILT with occ clay and very occasional fine and medium 
0.7 brown/black angular gravel (DAMP?) 

0.8 
0.9 
1.0 
1.1 increasing white grey fine to medium sand 
1.2 orange brown fine to medium SAND with occasional silt 
1.3 
1.4 
1.5 
1.6 orange brown fine SAND with much silt and clay 
1.7 
1.8 soft orange brown SILT with much clay and occasional fine angular gravel 
1.9 
2.0 
2.1 
2.2 white grey SANDSTONE (poor recovery) 
2.3 Hole refused at 2.1m 



-

A9 Base of break of slope 77888 12643 
Augered by Rob Low on 28th October 2009 
Depth (m) 

0.0 
0.1 orang e brown silty fine SAND 
0.2 orange brown SILT with much fine sand with occ black angular medium sand 
0.3 
0.4 
0.5 
0.6 
0.7 
0.8 
0.9 with iron nodules (fine to medium angular gravel) 
1.0 light brown SILT with fine sand, very occ orange black fine gravel and coarse sand 
1.1 very soft oragnge/grey/brown laminated SILT with clay and fine sand 
1.2 increasing clay content 
1.3 
1.4 
1.5 very soft orange brown CLAY with silt silt. 
1.6 
1.7 soft white grey silty CLAY with orange sand becoming 
1.8 white grey fine SAND with much white grey fine gravel 
1.9 soft white grey silty CLAY with orange sand becoming 
2.0 with much black red medium angular gravel (iron?) 
2.1 Hole completed on something solid at 2.0m 

A8 1.1 to 1.3m 

A10 Shelf below break of slope. Drops steeply to east. 77943 12594 
Augered by Rob Low on 28th October 2009 
Depth (m) 

0.0 
brown sandy SILT with fine gravel 0.1 

0.2 
0.3 

brown SILT with much fine sand and much white/grey fine SAND with frequent 0.4 
medium white grey angular gravel 0.5 

0.6 
0.7 
0.8 
0.9 

very soft orange/grey/brown laminated SILT with clay and fine sand 1.0 
beocoming lighter to grey/light brown fine SAND with much silt 1.1 
white grey fine silty SAND 1.2 
Hole completed on something solid at 1.1m 1.3 

A11 0.5m 

A11 0.5m 

A11 78038 12699 
Augered by Rob Low on 28th October 2009 
Depth (m) 

0.0 
0.1 silty soil with occasional fine black gravel 
0.2 
0.3 
0.4 
0.5 
0.6 light brown SILT with occasional fine gravel, clay and black red nodules 
0.7 light brown SILT with some frequent to medium orange sand 
0.8 increasing white grey fine sand 
0.9 
1.0 becoming stiffer, increasing clay content 
1.1 compact mottled grey/brown SILT 
1.2 
1.3 
1.4 
1.5 
1.6 Refusal because too compact to auger at 1.5m 

A12 78187 12806 
Augered by Rob Low on 28th October 2009 
Depth (m) 

0.0 
compact white grey SILT to fine SAND with occasional orange mottling 0.1 

0.2 
0.3 
0.4 
0.5 
0.6 
0.7 
0.8 
0.9 

increasing silt (becoming more cohesive) 1.0 
grey brown SILT with much fine sand and occasional clay 1.1 
with black/brown/red (iron) nodules 1.2 
brown grey SILT with much clay and frequent fine gravel (more cohesive) 1.3 

1.4 
Small amouth of water heard 1.5 
soft brown SILT with much clay 1.6 
increasing clay content 1.7 
with increasing white/grey find sand 1.8 
white grey fine SAND with much silt with orange brown silt (becoming dry) 1.9 
with occasional white grey angular fine to medium gravel 2.0 
Refusal at approximately 2.0m 2.1 

A11 1.0 to 1.2m 

A13 78262 12664 
Augered by Rob Low on 28th October 2009 
Depth (m) 

0.0 
0.1 light brown fine sandy SILT (very dry) 

0.2 
0.3 becoming more orange with depth (compact - hard to auger) 
0.4 with white/grey mottling and very occasional fine gravel 
0.5 with brown black sand (in unweathered lumps) 
0.6 with white/grey mottling and very occasional fine gravel 
0.7 with brown/black nodules 
0.8 
0.9 with occasional angular white grey flat medium gravel 
1.0 
1.1 
1.2 with occasional grey white silty sand (weathered bedrock?) 
1.3 Refused at 1.25m on very compact material 

A15 77733 12478 
Augered by Rob Low on 28th October 2009 
Depth (m) 

0.0 
0.1 dark brown SILT with much clay 
0.2 
0.3 
0.4 light brown orange fine to medium SAND with occasional clay 
0.5 
0.6 white grey brown fine SAND with much fine silt and occaisional clay 
0.7 white grey fine to medium SAND with occasional clay and silt and bright red mottling 
0.8 
0.9 too dense to progree at 0.8m 

A14 Adjacent to discrete pit (2 to 3 m depth) silt/sand in walls of pit 
Augered by Rob Low on 28th October 2009 
Depth (m) 

0.0 
0.1 dark brown SILT with much organic matter 
0.2 stiff orange brown mottled CLAY with much silt, occasional grey white fine gravel 
0.3 
0.4 
0.5 grey fine SAND with much silt and occasional clay with frequent 
0.6 white grey angular medium to coarse gravel 
0.7 Refusal at 0.6m (solid rock) 
0.8 
0.9 
1.0 
1.1 
1.2 
1.3 

A16 A16a A17 77679 12355 and 77703 12345 
Augered by Rob Low on 28th October 2009 
Depth (m) 

0.0 
0.1 dark brown silty SAND with brick fragments 
0.2 Three holes refused on what appears to be red brick at approximated 0.1m 
0.3 
0.4 
0.5 
0.6 
0.7 
0.8 
0.9 



A18 0.9m 

A18 77688 12319 
Augered by Rob Low on 28th October 2009 
Depth (m) 

0.0 
0.1 light brown SILT with much clay 
0.2 
0.3 with much red coarse angular gravel and mottling (brick fragments) 
0.4 light brown silty CLAY with frequent fine sand 
0.5 
0.6 
0.7 firm orange brown CLAY 
0.8 
0.9 becoming increasingly white grey with occasional black mottling 
1.0 gettting stiffer and difficult to auger beyong 0.9m 

A19 77625 12264 
Augered by Rob Low on 28th October 2009 
Depth (m) 

0.0 
0.1 firm brown CLAY with silt and occasional chalk(!) gravel 
0.2 
0.3 
0.4 
0.5 increasing sand content, occasional brick(?) fragment 
0.6 
0.7 brown orange CLAY with grey mottling 
0.8 
0.9 
1.0 with increasing sand 
1.1 piece of wood (root?) 
1.2 grey CLAY with much silt 
1.3 difficult to auger beyond 1.2m 

A20 

Augered by Rob Low on 28th October 2009 
Depth (m) 

0.0 
0.1 dark brown black slight sandy SILT (damp) 

0.2 
0.3 Water strike 
0.4 
0.5 stiff grey brown CLAY with very occasional sand 
0.6 
0.7 
0.8 
0.9 becoming blue grey 
1.0 
1.1 
1.2 
1.3 
1.4 
1.5 
1.6 stiff blue green CLAY (hard to remove from auger) 
1.7 
1.8 
1.9 with occasional nodules of orange brown sand 
2.0 hole completed at 1.9m 

A22 77876 12337 
Augered by Rob Low on 28th October 2009 
Depth (m) 

0.0 
0.1 topsoil with some organic matter (very dry) 

0.2 brown sandy SILT with black mottling 
0.3 
0.4 
0.5 grey brown SILT with occasional orange sand and frequent black mottling 
0.6 
0.7 becoming stiff grey brown CLAY with occasional sand and fine gravel (damp) 

0.8 
0.9 
1.0 
1.1 stiff light brown CLAY with very occasional fine black gravel 
1.2 very stiff grey brown CLAY with brown mottling and very occ fine black/white gravel 
1.3 very occasional white fibrous material(?) 
1.4 
1.5 orange brown sandy SILT with occasional fine gravel and much clay 
1.6 dry/brittle 
1.7 increasingly white/grey with frequent medium to coarse flat, angular gravel 
1.8 Powdery/dry 
1.9 
2.0 grey brown medium to coarse GRAVEL with much silt 
2.1 Refusal on white grey rockhead at 2.1m(?) 
2.2 

A21 77805 12187 
Augered by Rob Low on 28th October 2009 
Depth (m) 

0.0 
0.1 brown sandy SILT with occasional fine gravel and much organic matter 
0.2 
0.3 brown SILT with occasional clay 
0.4 with increasing clay and increasingly orange 
0.5 
0.6 orange brown silty CLAY with occasional fine gravel and grey mottling 
0.7 
0.8 
0.9 
1.0 
1.1 
1.2 
1.3 poor recovery after 1.2 (base of hole sounds hard) 
1.4 
1.5 
1.6 
1.7 
1.8 
1.9 
2.0 

A23 77885 12467 
Augered by Rob Low on 28th October 2009 
Depth (m) 

0.0 
0.1 brown SILT with much fine sand and occasional orange and black mottling 
0.2 
0.3 
0.4 
0.5 orange brown silty fine SAND becoming orange fine to med SAND ('powdery') 
0.6 
0.7 
0.8 
0.9 
1.0 becoming more grey 
1.1 
1.2 
1.3 
1.4 orange grey SILT with much fine to medium sand 
1.5 orange grey fine to medium SAND with some silt 
1.6 grey fine SAND (sharp boundary with above) 
1.7 
1.8 
1.9 wet? 
2.0 
2.1 
2.2 Hole completed at 2.1m 

A24 Close to watershed 77948 13520 
Augered by Rob Low on 29th October 2009 
Depth (m) 

0.0 
0.1 brown orange SILT with much fine sand and occasional fine gravel 
0.2 increasing gravel content 
0.3 brown orange fine SAND with much silt and frequent fine to medium angular gravel 
0.4 decreasing silt content 
0.5 orange fine SAND 
0.6 
0.7 
0.8 increasing silt clay content 
0.9 light brown fine to medium SAND with occasional fine gravel 
1.0 
1.1 with occasional silt and orange mottling 
1.2 light brown orange SILT with much fine sand and occasional clay and fine gravel 
1.3 decreasing clay content 
1.4 white grey fine SAND with occasional silt (weathered SANDSTONE?) 
1.5 Poor recovery below 1.3m depth 

A25 78111 13649 
Augered by Rob Low on 29th October 2009 
Depth (m) 

0.0 
0.1 light brown silty CLAY with occasional fine gravel and orange mottling and frequent OM 
0.2 
0.3 
0.4 
0.5 
0.6 firm grey brown CLAY with much silt and frequent black brown angular fine to medium gravel 
0.7 
0.8 
0.9 
1.0 
1.1 firm light brown CLAY with much silt and occasional sand, frequent fine gravel, 
1.2 occasional black angular medium coarse gravel with black mottling 
1.3 
1.4 becoming more grey, strongly laminated 
1.5 stiff grey black CLAY with orange laminations with very occasional coarse gravel (dry) 

1.6 with very occasional coarse sandstone gravel 
1.7 Too stiff to auger beyond 1.5m 

A24 0.25 to 0.45 

A24 0.75 to 0.85 



A26 78216 13462 
Augered by Rob Low on 29th October 2009 
Depth (m) 

0.0 
0.1 soft light grey brown CLAY with occasional silt and organic matter 
0.2 
0.3 
0.4 light grey SILT with much fine sand and occasional clay 
0.5 with much orange staining and black red (iron) nodules 
0.6 
0.7 light brown medium SAND with much silt and fine to medium gravel 
0.8 increasing silt/clay content 
0.9 0.6 to 0.9 m - dry 
1.0 orange grey SILT with much fine sand and occasional black mottling 
1.1 with increasing sand 
1.2 light brown grey fine SAND with much silt and much bright orange black mottling 
1.3 
1.4 
1.5 light brown grey SILT with much fine sand and occasional fine gravel 
1.6 dark brown medium SAND with much fine to medium gravel and some silt 
1.7 light brown grey SILT with much fine sand, frequent fine gravel and clay (damp?) 

1.8 white grey fine SAND (SANDSTONE?) (wet?) 

1.9 Too hard to auger beyond 1.75m depth 
2.0 

A28 78181 13033 
Augered by Rob Low on 29th October 2009 
Depth (m) 

0.0 
0.1 brown SILT with much fine sand and occasional organic matter 
0.2 with occasional fine black gravel 
0.3 
0.4 
0.5 with increasing white fine sand 
0.6 
0.7 light brown orange SILT with some clay and fine sand and much black staining 
0.8 with increasing sand 
0.9 
1.0 light grey SILT with much fine sand and orange mottling 
1.1 light grey SAND with much silt and mottling 
1.2 white grey fine SAND with orange staining - becoming bright orange 
1.3 Hard to auger beyond 1.2m 

A27 78071 13223 
Augered by Rob Low on 29th October 2009 
Depth (m) 

0.0 
0.1 brown SILT with much sand and occasional light orange mottling and OM 
0.2 increasingly stiff with less sand, more clay and occ black fine gravel and mottling 
0.3 
0.4 
0.5 orange/light brown soft CLAY with much silt and orange mottling with some fine sand and gravel 
0.6 dark brown medium SAND with much fine to medium gravel and some silt 
0.7 orange brown SILT with much sand and fein gravel with much black mottling 
0.8 becoming less sandy 
0.9 
1.0 
1.1 orange brown medium coarse SAND with much silt and fine gravel (very dry) 

1.2 orange brown SILT with occasional fine sand, gravel, clay 
1.3 
1.4 stiff light grey orange CLAY with much silt 
1.5 decreasing silt content 
1.6 
1.7 light grey orange CLAY with frequent black sand 
1.8 very dry 
1.9 firm grey CLAY with orange staining and occasional black sand 
2.0 Too hard to drill beneath 1.9m 

A29 78331 12774 
Augered by Rob Low on 29th October 2009 
Depth (m) 

0.0 
0.1 brown SILT with some clay and occasional fine sand 
0.2 
0.3 
0.4 becoming more orange 
0.5 incrasing grey fine sand, decreasing clay 
0.6 increasing clay 
0.7 white grey fine SAND with orange staining 
0.8 
0.9 
1.0 Refusal at 0.9m 
1.1 
1.2 
1.3 
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Proposed Breadsell Lane development site 
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Figure 1: Topography of the region around Breadsell Lane 

Approximate location of Breadsell Lane 

After Lake and Shephard-Thorn, 1987 



Figure 2.3 Extract from BGS 1:10,000 scale geological mapping 

Key: 

Marline Valley Woods SSSI 

Proposed development site 

l 
210 0 210 105 Meters 

Key to geology: 
S(WdC) - Sandstone 
within Wadhurst Clay 
WdC - Wadhurst Clay 
A - Ashdown Beds 
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Figure 2.4 Breadsell Lane site & environs 

Key: 

Marline Valley Woods SSSI 

Proposed development area 

Auger holes 

l 
200 0 200 100 Meters 
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Figure 3.1 Dominant lithology in auger holes 

Key: 

Auger holes 

Lithology 

Clay-dominated 

Sand-dominated 

Silt-dominated 

Wadhurst Clay_Ashdown Beds Contact 

Marline Valley Woods SSSI 

Proposed development site 

l 
200 0 200 100 Meters 

Key to geology: 
S(WdC) - Sandstone 
within Wadhurst Clay 
WdC - Wadhurst Clay 
A - Ashdown Beds 



Figure 3.2 Water features: Breadsell Lane 

Key: 

Mapped springs 

Watersheds 

Proposed development area 

Marline Valley Woods SSSI 

Mapped ponds 

Proposed boreholes 

l 
260 0 260 130 Meters 

Catchment 4 

Catchment 2 

Catchment 3 

Catchment 1 

Point A 




