Submission Statement for
Deadline 6
13th March 2016
Mr & Mrs Rentmore
Our Land Agent, Kathryn Lewis and ourselves, have repeatedly asked for WPD to do
a Site Specific Survey, to identify potential risk to our PWS.
They have refused to perform a Site Specific Survey and have also refused to
acknowledge, the potential risk to our PWS from the placement of these poles in our
catchment area. That could potential result in our Springs being diverted away from
our holding tanks. WPD completely ignores the issues surrounding the diverting of
our Springs and solely directs all their attention just to the risk of contamination of
our PWS.
Mr Hobbold has emailed Kathryn Lewis to inform her that notes were taken on the
visit on the 6th March, 2015, however, no site specific report was produced.
WPD has refused to give us these notes. Surprisingly, Mr Whittingham, during his
recent visit to our home, did not bring his notes from that visit with him. Since Mr
Whittingham’s visit was to discuss our concerns, why would he not have these
crucial notes to hand.
However, it was duly noted by all present at this meeting, that Mr Whittingham
agreed that a risk did exist, concerning the diverting of our Springs.
We have been forced to engage our own Hydrologist, to undertake the work that
WPD should have done, by way of a Site Specific Survey.
We attached our own Hydrogeology Report from a Mr Julian Hatherall.
We submit this report as evidence.
Julian Hatherall is a Chartered Geologist with 19 years’ experience providing advice
on groundwater and hydrogeological issues and has significant knowledge of the
assessment and management of groundwater and water resources.
He has regularly contributed to Environmental Impact Assessments, has previously
provided specialist hydrogeological support to regulators and has experience in the
field of groundwater flooding and SuDS.
Mr Hobbold states that: “This system of encapsulation has previously been used on similar wooden poles “
“These poles have been on site for over six years and there have been no issues
with migration of leached materials into the water supply.”
Mr Hobbold has not provided any evidence that no leaching has occurred. For
instance, providing documentation of water samples, taken before and after the
installation of these poles on a monthly basis. Does WPD have any evidence that
these sleeves will last the lifetime of the pole?
In the Hydrogeology report attached, it clearly states that there is a risk to our PWS
from machinery and equipment that they will need to use in order to put the poles in
the ground.
The fact that they have lasted six years is negligible. Where is the proof that they will
last the lifetime of these poles, actual documented evidence? Otherwise, each time
WPD replace these sleeves, there is again, a potential risk to our PWS.

Mr Hubbold has said that he is willing to put in the HoTs that they will monitor the
water and if contamination does occur (on mention is made regarding our springs
and the potential risk to our PWS) and if it is proven that WPD are at fault.
Who else would be at fault? Our farm dates back to the 1800s. Our Springs have
provided drinking water to people and stock, with no problems at all, for the last 200
years. When WPD put their poles into the ground and our water gets diverted or
contaminated, the fault is theirs, and WPD should acknowledge this in their HoTs.
Their wording “if it is proven that WPD are at fault.” Means that we have to prove that
our loss of water/contamination is WPD fault. That means paying for all the
reports/tests and documents, that prove that the fault is WPD. Then taking them to
court, as their actions so far suggest that they have no intention of paying the cost,
unless ordered to do so.
WPD should acknowledge their responsibility, and therefore be proactive and not
wait for problems to occur, before WPD take decisive action. WPD should pay for
extra catchment points and additional holding tanks. Then if the worse happens, we
will not be left without drinking water, if these remedies are put into place first, before
the poles are placed on our land. They must provide us with drinking water, if our
water is contaminated or diverted, within 24hours, for our home and our stock.
However, if they have already addressed the situation, we should never be without
drinking water.
We cannot sign the HoTs, unless WPD except that if their poles do cause a problem,
that the fault will be theirs and WPD need to pay for whatever is needed to rectify
these problems. This WPD refuse to do.
We respectfully request that the Inspectorate instructs WPD to pay us the cost
of our Hydrogeologist report (Invoice will be provided) and also to pay for our
water to be tested before their work begins, as this will establish a base line,
that all other tests will be compared too.
Mr & Mrs A Rentmore
Llwynteg
Alltwalis
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1 Introduction
Background and terms of reference
Mr A and Mrs S Rentmore commissioned JH Groundwater Ltd (JHG) to produce a review of the Llwynteg
private water supply (PWS) with a view to assessing the likely source of the supply and providing an overview
of potential risk to the source from proposed power lines works.

Scope of work
Establishing a conceptual model is key to developing an understanding of the likely source of the springs and
establishing a reasonable assessment of risk to the PWS. The conceptual model uses available published
literature and other available data.
The scope of works was proposed as follows:


Where available, collection and review of existing sources of data related to the water environment,
to include but not exclusively consist of, geology, hydrogeology, hydraulic parameters, groundwater
levels, surface water courses, PWSs, springs, drainage patterns and baseline water quality data;



Develop a hydrogeological conceptual model of the site and surrounding area;



Meet and discuss the water supply design and historical issues with the PWS owner;



Undertake a site walkover to view identified features and refine the conceptual model;



Review proposed operations which could impact the water supply and assess, at an outline level,
potential impacts of the proposed works based on potential risks to water resources identified in the
context of the activities; and



Report on the findings.

Report Author
Julian Hatherall is a Chartered Geologist with 19 years’ experience providing advice on groundwater and
hydrogeological issues and has significant knowledge of the assessment and management of groundwater
and water resources. His experience encompasses both contaminant and water resource hydrogeology and
includes baseline groundwater studies, groundwater risk assessment, groundwater advice in relation to the
development of infrastructure and buildings including drainage, groundwater in the extractive industry,
waste management and the development and management of groundwater abstractions. He has regularly
contributed to Environmental Impact Assessments, has previously provided specialist hydrogeological
support to regulators and has experience in the field of groundwater flooding and SuDS. Julian works across
a range of sectors, both within the UK and overseas and has experience of diverse geological and
hydrogeological environments.
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2 Site Summary
Location and Site Summary
Site Address

Llwynteg Alltwalis, Carmarthen, Dyfed, SA32 7EA

National Grid Reference

Approximate location of the source catch pits is at NGR SN 45434 31516 (Catch
Pit 1) and SN 45430 31501 (Catch Pit 2).
Approximately 900m east-south-east of the village of Alltwalis.

Site Location

Llwynteg PWS Source consists of two spring catch pits and a collection tank
located at NGR SN 45407 31521. This is at an elevation of approximately 5m
lower than the catch pits.
The location of the Site is shown in Figure 1.
A site visit was completed on 26th January 2016.
The area around the springs is primarily grazing and small plantations. There

Site Description at Time were areas of surface saturation identified during the walkover and runoff
related to this saturated ground.
of Site Visit
The weather was fine and cold at the time of the site visit. No significant rainfall
had occurred in the previous week.
The water supply collection infrastructure is located at an elevation of
approximately 200-205mAOD. The ground rises to the southeast towards open
fields and Lan-clyn-Adda but dips more gently to the northwest.

Terrain & Topography

A break of slope is evident at the point of discharge at the catch pits, which are
located in an area of open woodland approximately 2m lower than grazing fields
to the south-west.
An estimate of the potential topographic catchment to the springs is shown in
Figure 2 for illustrative purposes only and is not considered to represent the
precise catchment to the springs. The influence of structural features is not
included in the figure.

Surrounding Land Uses

The area is predominantly agricultural grazing with a number of small
plantations.

1057_S&AR_Llywynteg_PWS_Rev1.docx
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3 Geology, Hydrogeology and Hydrology
Geology
Maps of the local geology are provided in Appendix 1 and a brief description for each geological unit is given
below and in Table 3.1.

Superficial and Artificial Geology
No artificial geology is anticipated in the vicinity of the PWS.
Bedrock is generally located close to, within 1m of the ground surface. The bedrock is likely to be weathered,
although the depth of weathering is unknown. Thin mineral soils are present locally.
Glacial Till is present overlying bedrock to the SW of the catch pits and is aligned with the small river valley
in a NE-SW direction. West of the springs this Glacial Till extends across the fields to the north, following
lower topography.

Solid Geology
Within the catchment to the PWS, the main geological formation is stated to be the Ordovician Glanyrafon
Formation which consists of turbidite deposits.
Table 3.1: Geological Strata of Significance
System

Group

Geological Description (BGS) and Notes
Poorly-sorted sediment with wide clast size range, clasts
>50vol% from pre-existing siliceous rocks. Unknown provenance
but possibly glacial.

Quaternary - Devensian

Diamicton

No detailed description is available for the locale although this
appears to generally be a poorly sorted light grey to light brown
cohesive clay and sandy clay containing angular to sub angular
fragments of bedrock.
Between 0.8m to 1m thick in stream sections, thinning towards
the margins of the sequence.

Cwmystwyth
Grits Group

Ordovician

Strata

Glanyrafon Formation

Thinly interbedded turbidite sandstones and mudstones with
both laminated and burrowed hemipelagites.

Structural Geology
The site is located close to the Craig Twrch Fault which runs approximately 1km to the north of the PWS and
trends roughly in a NE-SW direction. A series of mapped sub-parallel faults are observed as being present
both to the north and south of the main fault.
1057_S&AR_Llywynteg_PWS_Rev1.docx
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A secondary set of faults are also mapped as being present to the area south of the site, although nothing
has been mapped in the immediate vicinity of the PWS. This doesn’t mean that such features are absent. The
secondary set of faults are shown to be generally perpendicular to the main faults. The trend of these faults
varies but is primarily between N-S and NW-SE and other faults or linear features may be present.
The nearest dip data for the formation (approx. 300m south-east of the PWS) shows that the formation is
dipping between ENE and NNW at angles of between 28° and 50° and that this dip is even steeper to the
south. No details of local folding are available. Dip and cleavage information for the area shows that the strike
of these features is similar, although cleavage dip may be slightly steeper.

Hydrogeology
A summary of hydrogeological characteristics of the geological units is given in Table 3.3.

Aquifer status and vulnerability
According to GroundSure (2016) (Appendix 1), the Glanyrafon Formation is classified as a Secondary A aquifer
whilst the Diamiction is classed as unproductive strata.
The vulnerability of groundwater resources within the aquifer has not been specified as new maps are not
due for publication until late 2016. However, the geological environment and likely shallow water table
together with an absence of significant confining layer at or upgradient of the springs suggest that the source
has a high vulnerability to potential contamination.
There are no Source Protection Zones (SPZs) defined within the immediate vicinity of the PWS. However, all
private water supplies used for human consumption or food production purposes (but not irrigation of crops)
are designated with a default SPZ1 with a radius of 50 metres. A default SPZ2 can also be applied, this being
a circle of radius 250 metres centred on the abstraction point for sources with a protected yield of less than
2,000m3 per day.

Groundwater levels
Groundwater level data is absent and the depth to groundwater upgradient of the catch pits is unknown.
However, groundwater is considered to be at ground level at the point of discharge from the springs and
likely to be shallow upgradient, possibly close to or following rockhead.

Aquifer Properties
No site specific aquifer property data has been obtained. However there is some good general information
on the characteristic of aquifers of this type in Wales and this is outlined below.
According to Earthwise (2016)1, water levels in the Silurian and Ordovician aquifers are rarely more than 10m
below the surface, irrespective of the ground elevation. No clear piezometric surface can be created from
water level data from boreholes and spring elevations, reflecting the nature of a fractured aquifer beneath

http://earthwise.bgs.ac.uk/index.php/Hydrogeology_of_Wales:_Ordovician_and_Silurian_aquifers__groundwater_studies accessed 19/2/2106.
1

1057_S&AR_Llywynteg_PWS_Rev1.docx

Page 4

Llwynteg PWS

A & S Rentmore

relatively steep surface topography, and perching of groundwater bodies. Sustainable yields from bedrock
are generally low, although adequate for many private uses. Spring flows occur up to 2 to 3 l/s, and
exceptionally 5 l/s, but flows of less than 1 l/s are more typical.
In general, the water table tends to be shallow where aquifer storage is not capable of receiving recharge
from the available effective precipitation, a phenomenon known as rejected recharge. Flow boundaries may
be defined by fracture orientation and the relationship between bulk-rock and fracture hydraulic
conductivity. Locally, groundwater flow in bedrock is likely to broadly reflect topography, although the
fractured nature means that bedrock catchments may not necessarily coincide with the surface water
catchments and may be influenced by the orientation of fractures, faults and other structural geological
features (Robins, 2005)2.
Although not directly analogous to the site under consideration, investigation of the local-scale transport
process in the Upper Severn catchment at Plynlimon provides additional insight into the possible hydraulic
behaviour of the Lower Palaeozoic aquifer.
Haria and Shand (2004)3 carried out intensive investigations in the Hafren sub-catchment of the upper Severn
near Plynlimon. The time series physical and chemical data gathered highlight the role of groundwater in
stream flow generation. Key conclusions included:


The system is complex with discrete flow paths in individual (confined) fractures which mix at the
valley bottom.



All fracture flow paths appear to respond rapidly to rainfall events.



The upper weathered 1.5 m horizon of bedrock contributed significantly to stream flow.



Groundwater from the less weathered zone to 10 m depth also contributed to stream flow.



Some upwelling of ‘older’ groundwater into the soil zone suggests not all soil water is ‘new’.

Robins, N S. 2005. Fracture flow and preferential groundwater flow paths in hard rocks - illustrations from
Precambrian and Lower Palaeozoic strata in Wales. 25th Anniversary Groundwater Seminar, International Association
of Hydrogeologists, Tullamore, April 2005.
2

Haria, A H, and Shand, P. 2004. Evidence for deep subsurface flow routing in forested upland Wales: implications for
contaminant transport and stream flow generation. Hydrology and Earth Systems Sciences, Vol. 8, 3, 344-344.
3
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Table 3.3: Hydrogeological Summary of Significant Strata

Ordovician

Quaternary Devensian

System

Strata

Hydrogeological Properties

Diamicton

The cohesive nature of this strata overlying bedrock is classified as having a
mixed flow regime and Low to High permeability. Whilst it may be
predominantly of low permeability, sand and gravel bands within this horizon
may allow limited groundwater flow and springs may occur.
Due to the heterogeneous nature of these deposits groundwater in this
sequence will be variably connected to the wider groundwater regime. Flow
distances of 10s to 100s of meters due to variability of the strata.

Glanyrafon
Formation

Fracture flow regime and Low to Moderate permeability. Flow likely to be shallow
and may occur in individual fractures.
Secondary A aquifer, vulnerability class is unknown but likely to be high.

Hydrology
Precipitation and Groundwater Recharge
According to the Hydrometric Statistics Handbook (Marsh & Hannaford, 20084) Felin Mynachdy (NGR SN 508
225) approximately 10km SE of the site estimates Average Annual Rainfall between 1961-05 of 1651mm per
year with a mean annual loss of 439mm which represents possible evaporation and infiltration.
The stated Base Flow Index of Approximately 0.5 suggests a relatively impermeable catchment but which
does contribute a proportion of flow in surface water. This is in line with the understanding of local geology
and observations from stream sections.

Surface Water
The PWS lies within the catchment of the Nant Alltwalis (see Figure 1). In the area of interest around the PWS
there is a small tributary approximately 50m SW of the PWS which drains in a north-westerly direction.
There is no evidence of significant overland surface water flow immediately upgradient of the PWS although
there are saturated near surface ground conditions at a wide number of locations locally. These are identified
by waterlogging and hydrophilic vegetation.

Marsh, T. J. and Hannaford, J. (Eds). 2008. UK Hydrometric Register. Hydrological data UK series. Centre for Ecology
& Hydrology. 210 pp.
4
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Water Quality
No water quality data for the source is available although basic field parameters collected during the site
walkover are discussed in Section 4.1.4.
Regionally the chemical composition of the groundwater in the Ordovician and Silurian strata is variable. This
reflects the range of residence times as well as pH and redox. The rocks are dominated by poorly reactive
minerals such as illite, chlorite and quartz, and the groundwaters tend to be weakly mineralised5.
The presence, locally, of sulphide and carbonate minerals form an important control on the evolution of the
water chemistry. However, the largest variations are likely to occur with depth and boreholes that abstract
waters from a variety of fractures at different depths produce waters of contrasting chemistry. The
groundwaters are young, varying in age from weeks/months to a few decades.
The chemistry of the groundwater varies from very dilute waters dominated by Na, Cl and SO4 (reflecting an
important atmospheric input) to Ca-HCO3 and mixed types. They vary from acidic to alkaline (pH 4.9 to 8.8)
and from oxidising to reducing. The pH is largely controlled by the degree of water–rock interaction, sulphide
oxidation (producing acidity) and carbonate dissolution (producing alkalinity).

Shand, P, Abesser, C, Farr, G, Wilton, N, Lapworth, D. J., Gooddy, D C, Haria, A, and Hargreaves, R. 2005. Baseline
Report Series 17, The Ordovician and Silurian metasedimentary aquifers of central and south west Wales. British
Geological Survey Commissioned Report, CR/05/34.
5
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4 Description of Private Water Supply
Drainage Catchment
Description of the Catchment
Topographically the catchment for the PWS appears to extend to the east and ENE. The approximate surface
water catchment area to the source intake extends from approximately 195mAOD. Although the full extent
of the topographic catchment is not clear this could extend to the local watershed. However, it is possible
that the catchment is also influenced by structural geology. This is discussed in more detail in Section 5.
The catchment of the water supply intake is mainly agricultural. It is believed to have been that way for a
number of years.

Description of the Source and Collection Infrastructure
Llwynteg is supplied by a spring collector system located approximately 300m to the south of the property.
A number of observations were made during a site visit on 26th February January 2016 and these are outlined
in this report as appropriate. Importantly these relate to the date of the visit and seasonal variations to the
nature and behaviour of the source may occur.
Two distinct springs were observed to discharge from the ground directly into circular catch pits at the head
of each spring. The catch pits are constructed of concrete rings with a slab and manhole cover (Figure 3).
The catch pits are installed to a depth of approximately 1m below ground level (bgl). Further springs were
identified to the north, south and west was identified close to the source catch pits and at various locations
in surrounding fields.
Flow from the surrounding ground is evident at each catch pit. The flow is highest in Catch Pit 2, the water
level in the pit being at ground level. Flow is lower in Catch Pit 1 with the water level at approximately
0.5mbgl. A visual estimation was made of flow of between 3-5 l/s from the spring serving Catch Pit 2
(assuming there is outflow to the storage via the pipework in the catchpit chamber) but a lower flow at Catch
Pit 1 with an estimated flow of up to 1-2 l/s.
Flow is transferred by gravity from the catch pits to a storage tank via a pipe and a coarse filter is located at
the base of each pit.
The PWS is reported to have reliably supplied water to the property since purchase in February 2014. No
historic water supply issues were highlighted in conveyancing documents during the purchase.

Distribution Infrastructure
The storage tank is located approximately 30m downgradient of the springs. It is understood that the
collection tank may have been installed in the 1970s but this cannot be confirmed. The input pipe is appears
to be 40mm PVC attached to a short length of HDPE. An 50mm PVC overflow is located at the top of the tank
which discharges to the ground and outfalls to an unknown point. The position of take-off for the supply was
not identified but assumed to be at or close to the base of the tank.

1057_S&AR_Llywynteg_PWS_Rev1.docx
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The tank was estimated to contain approximately 7800 litres at the time of the visit and the inflow rate is
approximately 1.4l/s.
A manhole approximately 30m downgradient of the tank contains 3 valves although the pipework could not
be observed. One of the pipes is understood to direct flow to a barn whilst another to the main property.
All of the distribution pipework is understood to be plastic but details have not been confirmed.

Water Quality Observations
No water quality analysis is available.
Visual and olfactory water quality of the source as observed during the site visit was good with no signs of
discolouration, odour or suspended sediment.
Simple measurements of pH, EC and temperature were taken in each catch pit and the supply tank as well as
at a number of other surface water locations close to the east of the storage tank and to the west of the
catch pits.
Water quality was very similar for all points with a pH of 6.2 and 6.9 and an EC of 60-80µS/cm although the
field meter may have slightly underestimated EC. Notwithstanding this, mineralisation appears to be
generally weak and may be representative of shallow, rapid flow. Temperature was similar at all points at
approximately 8°C.

Water Use
Water from the source is used for domestic and agricultural use. There are 5 residents that regularly depend
upon the PWS, although there can be more. Some stabling of horses takes place over part of the year. No
details of the volumes of water usage are available.
Since no figures for volumes are available, an estimate of the potential water demand of the property and
stabled horses has been undertaken, these being the main users of water. The quantity of water available to
meet this demand has been broadly estimated as follows:
Water demand calculation (all figures rounded up):
Domestic usage
a) Approximate maximum number of people supplied (1 dwelling)

5

b) Estimated daily per capita demand6

0.18 m3/d

Estimated daily domestic demand on water supply (a x b)

0.9 m3/d

6

British Water (2013) Code of Practice - Flows and Loads 4 on sizing criteria, treatment capacity for small wastewater treatment
systems
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Agricultural usage
6

c) Estimated average no. of horses (assume 6 months only)
d) Estimated daily demand per animal7

0.05 m3/d

e) Estimated 100l/d/horse for washing down and other stables usage

0.1 m3/d

Estimated average daily demand on water supply ( (c) x (d+e)8)

0.9 m3/d

The water requirements of horses, like all other animals, vary with size, breed, stage of lactation and diet. Horses require
approx. 5litres water/day/100kg. Average shire horse size assumed to be 900-1200kg.



The estimated average annual demand on water supply is:

500 m3/a

N.B. This volume is a broad preliminary estimate and further data should be collected to confirm this.

Treatment, Maintenance and Operation
Treatment
There is currently no water treatment of the source. No filtration (other than coarse filter in spring chamber),
sterilisation or other water treatment is currently conducted.
Maintenance
The system is not understood to be routinely maintained. No flushing, sterilisation of other maintenance is
known to have taken place on any collection or supply tanks or pipework.
Contingency / Emergency Plans
There is currently no formal provision for contingency or emergency supply.

7

Defra, 2009. Code of Practice for the Welfare of Horses, Ponies, Donkeys and their Hybrids

8

Assume that horses are only present at farm for a maximum of 6 months per year.
1057_S&AR_Llywynteg_PWS_Rev1.docx
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5 Conceptual Model
A site conceptual model is outlined below based on consideration of the available data. This conceptual
model is used for the assessment of risk discussed in Chapter 6.

Site Operations
The following main operations are proposed which have the potential to impact water quality and flow of
the PWS:


Installation of poles resulting in potential migration of contaminants in the form of preservatives on
poles and associated leaching and/or alteration to the flow regime; and



Vehicle movements upgradient of the springs within the supply catchment resulting in potential
runoff to the spring and/or compaction of ground within the catchment.

Specific observations in relation to the PWS source
The primary source of the PWS supply is considered to be springs identified as emerging at a break in slope
within a stock fenced area.
Two point source springs were identified although others are also present in close proximity.

Receptor
The primary receptor under consideration is the PWS source. It is likely that the presence of springs is related
to shallow groundwater merging at a break in slope. Ground is generally saturated around the catch pits and
there is significant runoff downgradient gradient of Catch Pit 2 and to a lesser extent 1.
In terms of the catchment to the springs, based on the available data and field observations two sources are
considered to potentially contribute to the flow and it is possible that there may be a combination of sources.
These are considered to be as follows:


Groundwater flow following topography above the catch pits; and



Preferential groundwater flow along structural features.

Groundwater flow following topography above the catch pits.
Groundwater flow in the shallow subsurface is likely to follow topography, particularly where this is within
fractured material. Water from this source may form a significant proportion of the spring discharge although
it is possible that this may be combined with other sources which are structurally controlled or that structural
features may represent a dominant preferential flow path.

Groundwater flow along structural features.
There is potential for the presence of enhanced permeability related to structural features including faulting
and fractures. Concentrated flow and high flow rates observed at Catch Pit 2 relative to other local springs
1057_S&AR_Llywynteg_PWS_Rev1.docx
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could be representative of interception of preferential flow in a structural feature, but the presence and
orientation of this this, if present, is unclear.

Summary conceptual model


There is a high proportion of water saturation at or close the surface across the area although this is
likely to be related to poor drainage and infiltration at or near ground surface.



Depth to groundwater has not been established but is likely to be shallow and baseflow to surface
water may occur. Discharge at the identified points is possibly due to the interception of shallow
groundwater at a point where this is a relatively large break in slope or where there is exposure of
preferential flow paths at ground surface.



Bulk hydraulic conductivity for the bedrock is generally considered to be low and bedrock flow is
likely to be fracture dominated. Several sets of fractures with different orientations may be present
locally.



The main catchment for the springs is likely to be topographically upgradient of the catch pits and
groundwater flow could potentially be largely coincident with topography. The full extent of the
catchment distance is unknown but may extent to the watershed approximately 2km east of the
discharge.



However, based on an understanding of the geology of similar Ordovician deposits in west Wales,
preferential flow paths, potentially related to the presence of structural features could also be
present within the bedrock. If present, such features could direct groundwater flow in directions
other than that that related to local topography. Where flows are significant, any interruption of
these flow paths could result in significant interruption to groundwater flow and spring yields.

1057_S&AR_Llywynteg_PWS_Rev1.docx
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6 Risk Assessment
Legal Framework
The quality and safety of private water supplies is controlled by The Private Water Supplies (Wales)
Regulations 2010. These regulations implement the Drinking Water Directive. Private water supplies are
regulated by local authorities, which in turn are supervised by the Drinking Water Inspectorate (DWI). The
standards and principles of regulation are the same for both public and private water supplies: self-regulation
by the owner/user and independent scrutiny.
In terms of source protection, all private water supplies used for human consumption or food production
purposes (but not irrigation of crops) are designated an SPZ1 which has a minimum default circle with a radius
of 50 metres. The default SPZ2 is a circle of radius 250 metres centred on the abstraction point for sources
with a protected yield of less than 2,000m3 per day. Natural Resources Wales have position statements for
protection of all potable groundwater private water supplies.

Risk Assessment Framework
For the protection of individual private water supplies, construction mitigation measures may be required
depending on the nature of construction activities proposed locally, the catchment characteristics providing
drainage to the supply and the design and construction of the abstraction itself.
The source-pathway-receptor (SPR) concept is used to describe pollutant migration which can result in
contamination, it is also important when considering potential changes to groundwater flow.
By considering the detailed nature of each element of each water supply SPR linkage the extent to which the
proposed construction activity may interrupt the pathway connecting the water supply with its source
(surface water or groundwater) can be determined and the degree of risk posed by the works assessed.
For any PWS it must therefore first be established if there is a risk to mitigate and then, if necessary,
mitigation measures to reduce the risk introduced.
For the purpose of this assessment a generic approach has been adopted and considers the catchment to the
water supply as the source of water for the supply, the PWS as the receptor and the natural water
environment as the pathway that connects both of these.
In the presence of an identified risk or uncertainty meaning the presence of a potentially unacceptable risk,
protection or mitigation should be provided that must ensure the PWS:
a. Is adequately preserved in terms of both water flow and water quality; and/or
b. Is replaced by an alternative process whereby potable water is made available on a temporary or
permanent basis, as appropriate.

Risk Assessment
The risk assessment assumes that there is potential for a connection between the proposed poles and source
springs. Such a connection cannot be verified for the reasons outlined above but the conceptual model is
such that this must be considered to be a possibility.
1057_S&AR_Llywynteg_PWS_Rev1.docx
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The precaution principle must therefore be applied and the assessment based on the potential presence of
such a risk. Should further data become available to prove or disprove this theory then the assessment should
be adjusted accordingly.

Sources
The sources of water considered within the risk assessment are:


Groundwater and surface water within the natural catchment taking the form of rainfall recharge,
groundwater recharge and runoff within the natural catchment to the water supply intakes.

Pathways
The pathway considered within the risk assessment is:


Drainage (surface water runoff and groundwater flow) within the natural catchment to the water
supply intake.

Receptors
The receptors considered within the risk assessment are:


Current and future residents (approximately 5 regular residents) and part time horse stabling.

Hazards Considered
The hazards considered to pose a potential risk to the PWS and which have therefore been assessed are:


Installation of poles and fracture enhancement;



The use of preservatives on poles and associated hydrocarbon leaching; and



Impacts due to vehicle movements within the catchment to the springs during installation.

Risk Assessment Process
Tables 6.1 to 6.3 show the Likelihood, Magnitude and Significance Criteria for assessing risk to the PWS in
relation to the main activities highlighted above. The methodology used is qualitative and provides a
structure to assess, communicate and prioritise risks and remedial actions, it is not intended to provide
mathematical probabilities.
The magnitude of impact needs to consider the fact that this is the sole source of water supply, that there is
no alternative supply to property and that a mains connection is not possible.
The scope of the risk assessment presented is limited solely to those main risks potentially arising during
works on the PWS and is not intended as an all-encompassing risk assessment for the operation.

1057_S&AR_Llywynteg_PWS_Rev1.docx
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Table 6.1 Criteria for Assessing Impact Likelihood
Likelihood of
Impact

Description
–

High

Medium

Low

–
–
–
–
–
–
–
–

Negligible

–
–

Source is downstream or downgradient from construction works for surface water derived
abstractions within same hydrological catchment (<50 m).
Groundwater derived source is in direct hydrogeological connectivity and close proximity
(<50m) downgradient of construction works.
Surface water derived source is >50 m and <250 m downstream of construction works.
Groundwater derived source is located >50 m and <250 m in direct hydrogeological
connectivity downgradient from construction works.
Possible connection whether through being upgradient or connected structurally.
Surface water derived source is >250m downstream of construction works.
Groundwater derived source is >250m in direct hydrogeological connectivity downgradient
of construction works.
Groundwater derived source is located upgradient of construction works.
Surface water abstraction is not in hydrological connectivity with the construction working
areas.
Groundwater derived source is not within the hydrogeological catchment of the
construction works.
Surface water abstraction is situated upstream of the construction works.

Table 6.2 Criteria for Assessing Impact Magnitude
Magnitude of
Change

Criteria

Description and example

Loss of attribute

Loss or significant damage to hydrology, water quality and hydrogeology.
– Change in the water quality status of a river
– Significant pollution of aquifers
– Loss of private water supply
Material but non-fundamental and short to medium term changes to
geology, hydrology, water quality and hydrogeology
– Release of effluent to the receiving water, but insufficient to change
long term water quality status
– Reduction in the economic value of the feature.
Measurable but non-material and transitory changes to the hydrology,
water quality and hydrogeology
– Measurable change in attribute, but of limited size and/or
proportion
No perceptible changes to the hydrology, water quality or hydrogeology

High

Effect on or part
loss of attribute
Medium

Low

Negligible

Minor effect on or
change to the
attribute
Impact on the
identified attribute
is of insufficient
magnitude to affect
the use / integrity

1057_S&AR_Llywynteg_PWS_Rev1.docx
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Table 6.3 Matrix for Determining the Significance of Impacts
Likelihood of Change
High
Medium
Low
Negligible

Sensitivity to Change
High
Major
Moderate to Major
Minor to Moderate
Negligible

Medium
Moderate to Major
Moderate
Minor
Negligible

Low
Minor to Moderate
Minor
Negligible to Minor
Negligible

Negligible
Negligible
Negligible
Negligible
Negligible

Risk Assessment Results
Source-pathway-receptor linkages have been identified in Appendix 2 and these have been evaluated to
assess whether they pose potentially significant risks to the PWS.
Where a significant risk has been identified, site specific mitigation measures are likely to be needed. The
linkages identified for further consideration are outlined below and comments related to specific mitigation
measures outlined in Section 7.


The proposed poles are located out with the topographic catchment but, although not proven, could
be potentially connected by preferential pathways to the PWS intake. Depending on the source of
water feeding the spring, preparatory works could potentially pose a Moderate risk to the quantity
and quality of water transmitted to the intake when unmitigated. In the absence of mitigation
measures, should a pathway exist then dissolved hydrocarbons and/or suspended solids have the
potential to migrate to the PWS source. Flow to the springs could also be interrupted if preferential
flow paths are present and are interrupted. This could result in a loss of yield or adverse changes to
water quality which could be either temporary or permanent.



The proposed upgraded access track cuts across the upgradient edge of the estimated catchment of
the PWS. Disturbance of ground upgradient of the springs during construction could potentially result
in an increase in suspended solids within the catchment or the compaction of the ground disturbing
flow. This could result in a Moderate risk of water quality contamination or flow of the PWS source
when unmitigated.

1057_S&AR_Llywynteg_PWS_Rev1.docx
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7 Site Specific Mitigation Measures
General Mitigation Measures
General good site management and mitigation measures should always be implemented to help reduce the
risk of significant impacts to the PWS. An overview of best practice for control of water pollution on linear
construction projects is described in detail by CIRIA (2006)9 and pollution prevention guidelines should be
followed as appropriate.
In addition to these measures the following steps should be considered in response to the identified risk.


Possible replacement of the treated wooden pole with a concrete pole to remove the risk from
introducing hydrocarbons to the catchment.



A named individual within the contractor or the nominated sub-contractor should be identified. They
should be responsibility for regulating the monitoring and implementation of various mitigation
measures on a regular basis, including those relating to the PWS, and who also has responsibility for
liaison with the PWS owner;



Water quality and flow sampling and analysis of the source by the contractor should be agreed and
performed in accordance with agreed procedures. This should include baseline samples collected
ahead of any works. Collection and analysis of additional samples should be considered during and
after any specific activities or events that may give rise to additional concerns during the construction
works. Comparison of these results against the established baseline analyses will help to reassure
water supply users regarding the factual position in relation to their drinking water;



Regular health and safety briefings to draw all site workers’ attention to the presence and importance
of the water supply source catchment. The need to protect the source from accidental damage by
avoiding and/or minimising activity in the vicinity of these features must be emphasised and care
should also be taken to avoid siting any additional storage areas and toilet facilities within the
catchment to the water supply intake;



Specific consideration should be given to measures to protect the catchment where it is crossed by
vehicles.

Contingency Plan
A quantitative assessment for contaminant migration from poles has not been established as part of this
assessment, nor has a detailed assessment of the potential magnitude of flow reduction at the PWS source
through obstruction of flow paths.
Notwithstanding this, there is residual uncertainty regarding the catchment to the source and as a result the
assessment in Section 6 identifies proposed operations as being a potential source of risk to the quality and
quantity of the PWS. As such, it would be prudent for the developer to consider, in advance of the works,
potential mitigation measures to ensure continuity of supply if impacts are identified.

9

CIRIA (2006). Control of Water from Linear Construction Projects. CIRIA Report No. C648. London.
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Based on this assessment the primary preferred contingency options are likely to be as follows:
1. Retain the existing supply implementing a groundwater flow and quality sampling and testing regime
at an agreed interval. Baseline drinking water quality and flow monitoring should be established at
the source before the works commence. Provision should be made for an emergency supply to be
deployed within 24 hours should adverse impacts be identified.
2. Consideration should also be given to a new back up supply. The current system appears to be
adequate for current usage so this would preferably be a spring source at a third location which could
utilise the existing infrastructure. Identification of the potential location for a new spring catch pit at
a suitable location with good water quality and access which can be quickly implemented should be
considered in contingency planning. A method to divert flow from the existing catch pits would be
required.

1057_S&AR_Llywynteg_PWS_Rev1.docx
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8 Conclusions and Recommendations
Conclusions
Whilst there is uncertainty with regards to the catchment to the spring sources which form the PWS to
Llwynteg, a connection between the poles and PWS must be considered as potentially being present and the
implications of this reflected in works planning.
Since the risk of potential impact remains uncertain, it is considered that it would be responsible to develop,
in addition to other mitigation being considered in the Construction Method Statement and Construction
Environmental Management Plan, site specific mitigation measures to protect both the quantity and quality
of the PWS. An outline of possible measures have been provided in this report to target and reduce potential
risks. If during construction an impact is identified then an appropriate solution should be deployed to quickly
provide a secure PWS with no financial or other implications for the owner.
With the adoption of an appropriate construction management scheme including a groundwater flow and
quality sampling and testing regime, it should be possible to protect the integrity of the water supply or in
the event of adverse impact to quickly mobilise to mitigate any observed impacts. However, to ensure
continuity of supply, upfront planning for an alternative supply is also recommended.

Recommendations
Taking into account the outcome of this assessment consideration should be given to the following by the
developer or their nominated contractors to assist with the protection of the potable supply:


Strict compliance with industry best practice and regulatory guidance during the works, particularly
where there is a risk of generating contaminated runoff within the PWS catchment or where works
are to be taken below groundwater level;



Establish and maintain clear lines of communication between all parties, including regular health and
safety briefings to construction staff;



Establish baseline drinking water quality and monitoring at the source before the works commence
and continue this monitoring during and, for an agreed period, after the works; and



Develop details of a contingency plan to deliver an alternative water supply (on a temporary or
permanent basis) in the event of an unforeseen impacts on the existing supply arising from the works.
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9 Assumptions and Limitations
The assessment has been based on data provided. No plans of drainage or other subsurface structures were
made available or have been obtained. Based on available information, it is assumed that no culverts,
conduits, service ducts or other similar sub surface features are present and/or acting as preferential
pathways.
Available data means that identifying the location of preferential pathways is not possible and not all
contamination pathways may have been identified or will necessarily be intercepted or monitored by any
proposed groundwater monitoring programme.
Whilst the assessment assesses relative risk, no detailed quantitative risk assessment has been completed.
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Geoinsight
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LLWYNTEG, UNNAMED ROAD, CARMARTHEN, SA32 7EA

Date:

19 Feb 2016

Reference:

GS-2762312

Client:

JH Groundwater
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1 Geology
1.1 Artificial Ground Map
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Artificial Ground Legend

Report Reference: GS-2762312
Client Reference: 1057_Rentmore
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© Crown copyright and database rights 2016.
Ordnance Survey license 100035207.
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1 Geology
1.1 Artificial Ground
1.1.1Artificial/ Made Ground
The following geological information represented on the mapping is derived from 1:50,000 scale BGS
Geological mapping, Sheet No:211
Are there any records of Artificial/Made Ground within 500m of the study site boundary?

Yes

ID

Distance
(m)

Direction

LEX Code

Description

Rock Description

1

346.0

N

LSGR-ARTGR

LANDSCAPED GROUND (UNDIVIDED)

ARTIFICIALLY MODIFIED GROUND

1.1.2 Permeability of Artificial Ground
Are there any records relating to permeability of artificial ground within the study site boundary?

No

Database searched and no data found.

Report Reference: GS-2762312
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1.2 Superficial Deposits and
Landslips Map
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Superficial Deposits and Landslips
Legend
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1.2 Superficial Deposits and
Landslips
1.2.1 Superficial Deposits/ Drift Geology
Are there any records of Superficial Deposits/ Drift Geology within 500m of the study site boundary? Yes

Distance
Direction
(m)

ID
1

0.0

2

On Site

346.0

LEX Code

Description

TILDW

TILL, DEVENSIAN (WELSH ICE)

DIAMICTON

ALLUVIUM

GRAVEL, SAND, SILT AND
CLAY [UNLITHIFIED
DEPOSITS CODING
SCHEME]

N

ALV

Rock Description

1.2.2 Permeability of Superficial Ground
Are there any records relating to permeability of superficial ground within the study site boundary?

Distance
(m)

Direction

Flow Type

Maximum Permeability

Minimum Permeability

0.0

On Site

Mixed

High

Low

Yes

1.2.3 Landslip
Are there any records of Landslip within 500m of the study site boundary?

No

Database searched and no data found.
This Geology shows the main components as discrete layers, these are: Artificial / Made Ground,
Superficial / Drift Geology and Landslips. These are all displayed with the BGS Lexicon code for the rock
unit and BGS sheet number. Not all of the main geological components have nationwide coverage.

1.2.4 Landslip Permeability
Are there any records relating to permeability of landslips within the study site* * boundary?

No

Database searched and no data found.

*

This includes an automatically generated 50m buffer zone around the site
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1.3 Bedrock and Faults Map
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Bedrock and Faults Legend
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1.3 Bedrock, Solid Geology & Faults
The following geological information represented on the mapping is derived from 1:50,000 scale BGS
Geological mapping, Sheet No:211

1.3.1 Bedrock/ Solid Geology
Records of Bedrock/ Solid Geology within 500m of the study site boundary:
Distance
(m)

Direction

LEX Code

Description

Rock Age

1

0.0

On Site

GLR-MDSA

Glanyrafon Formation - Mudstone And
Sandstone, Interbedded

Telychian

2

384.0

N

RDD-MDSA

Rhuddnant Grits Formation - Mudstone And
Sandstone, Interbedded

Telychian

ID

1.3.2 Permeability of Bedrock Ground
Are there any records relating to permeability of bedrock ground within the study site * boundary?

Distance
(m)

Direction

Flow Type

Maximum Permeability

Minimum Permeability

0.0

On Site

Fracture

Moderate

Low

Yes

1.3.3 Faults
Are there any records of Faults within 500m of the study site boundary?

No

Database searched and no data found.
The geology map for the site and surrounding area are extracted from the BGS Digital Geological Map of
Great Britain at 1:50,000 scale.
This Geology shows the main components as discrete layers, these are: Bedrock/ Solid Geology and linear
features such as Faults. These are all displayed with the BGS Lexicon code for the rock unit and BGS sheet
number. Not all of the main geological components have nationwide coverage.

*

This includes an automatically generated 50m buffer zone around the site

Report Reference: GS-2762312
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6b. Aquifer Within Bedrock
Geology and Abstraction
Licenses
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6c. Hydrogeology – Source
Protection Zones and Potable
Water Abstraction Licenses
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6d. Hydrogeology – Source
Protection Zones within confined
aquifer
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6e. Hydrology – Detailed River
Network and River Quality
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6.Hydrogeology and Hydrology
6.1 Aquifer within Superficial Deposits
Are there records of strata classification within the superficial geology at or in proximity to the property?
Yes
From 1 April 2010, the Environment Agency's Groundwater Protection Policy has been using aquifer
designations consistent with the Water Framework Directive. For further details on the designation and
interpretation of this information, please refer to the Groundsure Enviroinsight User Guide.
The following aquifer records are shown on the Aquifer within Superficial Geology Map (6a):
ID

Distanc
e (m)

Direction

Designation

Description

2

0

On Site

Unproductive

These are rock layers or drift deposits with low permeability that have negligible
significance for water supply or river base flow

1

346

N

Secondary A

Permeable layers capable of supporting water supplies at a local rather than
strategic scale, and in some cases forming an important source of base flow to rivers.
These are generally aquifers formerly classified as minor aquifers

3

380

W

Unproductive

These are rock layers or drift deposits with low permeability that have negligible
significance for water supply or river base flow

6.2 Aquifer within Bedrock Deposits
Are there records of strata classification within the bedrock geology at or in proximity to the property? Yes
From 1 April 2010, the Environment Agency's Groundwater Protection Policy has been using aquifer
designations consistent with the Water Framework Directive. For further details on the designation and
interpretation of this information, please refer to the Groundsure Enviroinsight User Guide.
The following aquifer records are shown on the Aquifer within Bedrock Geology Map (6b):
ID

Distanc
e (m)

Direction

Designation

Description

1

0

On Site

Secondary A

Permeable layers capable of supporting water supplies at a local rather than
strategic scale, and in some cases forming an important source of base flow to rivers.
These are generally aquifers formerly classified as minor aquifers

2

380

W

Secondary A

Permeable layers capable of supporting water supplies at a local rather than
strategic scale, and in some cases forming an important source of base flow to rivers.
These are generally aquifers formerly classified as minor aquifers

3

384

N

Secondary B

Predominantly lower permeability layers which may store/yield limited amounts of
groundwater due to localised features such as fissures, thin permeablehorizons and
weathering. These are generally the water-bearing parts of the former non-aquifers

Report Reference: GS-2762311
Client Reference: 1057_Rentmore
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6.3 Groundwater Abstraction Licences
Are there any Groundwater Abstraction Licences within 2000m of the study site?

No

Database searched and no data found.

6.4 Surface Water Abstraction Licences
Are there any Surface Water Abstraction Licences within 2000m of the study site?

No

Database searched and no data found.

6.5 Potable Water Abstraction Licences
Are there any Potable Water Abstraction Licences within 2000m of the study site?

No

Database searched and no data found.

6.6 Source Protection Zones
Are there any Source Protection Zones within 500m of the study site?

No

Database searched and no data found.

6.7 Source Protection Zones within Confined Aquifer
Are there any Source Protection Zones within the Confined Aquifer within 500m of the study site?

No

Historically, Source Protection Zone maps have been focused on regulation of activities which occur at or
near the ground surface, such as prevention of point source pollution and bacterial contamination of
water supplies. Sources in confined aquifers were often considered to be protected from these surface
pressures due to the presence of a low permeability confining layer (e.g. glacial till, clay). The increased
interest in subsurface activities such as onshore oil and gas exploration, ground source heating and
cooling requires protection zones for confined sources to be marked on SPZ maps where this has not
already been done.
Database searched and no data found.
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6.8 Groundwater Vulnerability and Soil Leaching Potential
Is there any Environment Agency information on groundwater vulnerability and soil leaching potential
within 500m of the study site?
No
Database searched and no data found.

6.9 River Quality
Is there any Environment Agency information on river quality within 1500m of the study site?

No

6.9.1 Biological Quality:

Database searched and no data found.

6.9.2 Chemical Quality:

Database searched and no data found.

6.10 Detailed River Network
Are there any Detailed River Network entries within 500m of the study site?

Yes

The following Detailed River Network records are represented on the Hydrology Map (6e):
ID

Distanc
e (m)

Direction

1

2

SW

River Name: Welsh River Name: Alternative Name: -

River Type: Tertiary River
Main River Status: Currently Undefined

2

44

SE

River Name: Welsh River Name: Alternative Name: -

River Type: Culvert
Main River Status: Currently Undefined

3

132

S

River Name: Drain
Welsh River Name: Alternative Name: -

River Type: Tertiary River
Main River Status: Currently Undefined

4

329

W

River Name: Drain
Welsh River Name: Alternative Name: -

River Type: Tertiary River
Main River Status: Currently Undefined

5

351

NW

River Name: Welsh River Name: Alternative Name: -

River Type: Tertiary River
Main River Status: Currently Undefined

6

362

N

River Name: Nant Alltwalis
Welsh River Name: Alternative Name: -

River Type: Tertiary River
Main River Status: Currently Undefined

7

365

N

River Name: Nant Alltwalis
Welsh River Name: Alternative Name: -

River Type: Tertiary River
Main River Status: Currently Undefined

Report Reference: GS-2762311
Client Reference: 1057_Rentmore
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ID

Distanc
e (m)

Direction

8

367

N

River Name: Nant Alltwalis
Welsh River Name: Alternative Name: -

River Type: Secondary River
Main River Status: Currently Undefined

9

371

N

River Name: Nant Alltwalis
Welsh River Name: Alternative Name: -

River Type: Secondary River
Main River Status: Currently Undefined

10

423

N

River Name: Nant Alltwalis
Welsh River Name: Alternative Name: -

River Type: Tertiary River
Main River Status: Currently Undefined

11

432

S

River Name: Welsh River Name: Alternative Name: -

River Type: Tertiary River
Main River Status: Currently Undefined

12

461

W

River Name: Welsh River Name: Alternative Name: -

River Type: Tertiary River
Main River Status: Currently Undefined

13

463

NW

River Name: Welsh River Name: Alternative Name: -

River Type: Tertiary River
Main River Status: Currently Undefined

Details

6.11 Surface Water Features
Are there any surface water features within 250m of the study site?

Yes

The following surface water records are not represented on mapping:
Distance (m)

Direction

2

SW

132

S
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Appendix 2 – Risk Assessment Table

Hazard

Source of Water

Pathways

Rainfall Runoff
Likely to form a very limited Natural surface drainage.
proportion of the source.

Topgraphically related
groundwater flow.
Shallow subsurface and
Likely to form at least part of bedrock.
Installation of Poles
the source.

within the
catchment

Structurally related
groundwater flow.
Possible but unproven
Connection.

Vehicular Access to
the Construction
Site

Spring Discharges and
Rainfall Runoff

Receptor

Main Issues

Likelihood of Impact
(Assuming a Connection is Present)

Magnitude of Impact

Significance of Impact
Pre-Mitigation

Water Quality Impact

Negligible - Limited

Negligible

Negligible

Reduction of Water at PWS
Source

Negligible - Not considered to be a signficant source

Negligible

Negligible

Water Quality Impact

Negligible - This is considered to be outwith the topographic
catchment to the springs

Negligible

Negligible

Negligible - This is considered to be outwith the topographic
catchment to the springs

Negligible

Negligible

Water Quality Impact

Medium - The location of the poles could potentially be connected
with the springs via such a fracture system. The depth to
groundwater is such that the poles may need to be paced subwater
table. Introduction of contaminants directly to groundwater could
migrate to the source if a pathway is present.

Moderate

Moderate - there is currently
no alternative water supply.

Reduction of Water at PWS
Source

Medium - The source could potentially be connected with the
springs via such a fracture system. Introduction of an obstruction
directly to a pathway or the surrounding ground could signficantly
reduce or stop flow.

Moderate

Moderate - there is currently
no alternative water supply.

Medium - access tracks would be upgradient of the springs and
there are areas of diffuse flow and saturated ground. Signficant
runoff could be directed towards the spring chambers.

Medium

Moderate - there is currently
no alternative water supply.

Users of water from the PWS Reduction of Water at PWS
- residents and horses within Source
stables.

Possible preferential flow
path in the shallow aquifer.

Surface drainage.

Users of water from the PWS
- residents and horses within Water Quality Impact
stables.

