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Disclaimer

This report has been prepared voluntarily, in the author’s own time and in good faith to
provide Boughton Parish Council and the local community with an accessible overview of the
available geological, hydrological, ecological and management evidence relating to Boughton
Village Pond.

Although the report has been researched, structured and formatted to a professional
standard, it has not been formally commissioned or subject to the same level of independent
technical review, quality assurance or verification that would normally apply to a professional
consultancy report. The findings and recommendations are based on the information
available at the time of preparation, including published evidence, local records, site
observations and professional interpretation.

The report is intended to support informed discussion and proportionate decision-making. It
should not be treated as a substitute for detailed site investigation, engineering design,
hydrogeological assessment, ecological survey, legal advice or regulatory approval where
these are required before works proceed.
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Executive Summary

This voluntary advisory report has been prepared for Boughton Parish Council to support
informed, transparent and proportionate decision-making about the future management and
restoration of Boughton Village Pond. It has been prepared by Rob Martyr MSc MCIEEM, a
professional landscape ecologist and senior project leader specialising in landscape-scale
riparian, freshwater and wetland restoration projects.

The report brings together the available geological, hydrological, ecological, historical,
cartographic and photographic evidence for the pond. It is not a statutory assessment,
detailed engineering design or formal hydrogeological investigation. Its purpose is to establish
a clear evidence base, explain how the pond is likely to function, identify realistic
management options and support informed consultation with the wider village community.

Principal interpretation

The available evidence strongly supports the professional interpretation that Boughton
Village Pond is an artificial or substantially modified agricultural pond, excavated or enlarged
around a locally accessible groundwater feature. This may have comprised a spring, seepage,
historic well, shallow water-bearing horizon or another preferential groundwater pathway.

The evidence is not consistent with confidently identifying the present pond as a naturally
formed pingo pond. Its comparatively regular basin form, reported agricultural use, proximity
to historic wells, local borehole records and apparent concentration of residual water within
part of the basin collectively provide a more credible explanation based on excavation and
subsequent modification.

LiDAR imagery contributes useful evidence about landform and basin morphology, but it
cannot determine origin reliably when used in isolation. In Chalk and drift landscapes, natural
dissolution features, former extraction pits and agricultural excavations may have
superficially similar topographic expressions. Remote-sensing evidence must therefore be
assessed alongside geology, historical mapping, land use and field observations (Maurice et
al., 2021).

The possibility that a smaller natural hollow, spring or wet area existed before excavation
cannot be excluded without intrusive archaeological or geological investigation. However, on
the evidence currently available, an excavated or substantially modified agricultural pond
associated with a local groundwater source is the most scientifically defensible interpretation.

Geological and groundwater setting

British Geological Survey records confirm that Boughton has a complex and laterally variable
geological setting, rather than a single uniform geological sequence beneath the village.



Borehole TF60SES8, at J. Hall's Farm, records yellow clay, blue clay, a blue clay and sand
horizon, and deeper white clay grading towards chalk-like material. The sequence was
subsequently interpreted as predominantly Pleistocene drift or boulder clay to approximately
114 feet. Groundwater was recorded at approximately 80 feet 3 inches below ground level,
and the available supply was described as very good (British Geological Survey, 1935a).

Borehole TF70SW2, in the Boughton or Manor Farm area, records an existing well to
approximately 87 feet, followed by Lower Chalk to approximately 100 feet and Gault or
Cambridge Clay to approximately 160 feet. The groundwater rest level was recorded at
approximately 81 feet below the top of the well. Historical annotations indicate that the
source was capable of providing a substantial water supply, although individual handwritten
yield figures should be interpreted cautiously (British Geological Survey, 1935b).

Together, these records demonstrate the presence of thick clay-rich deposits, more
permeable sand-bearing horizons, Chalk at depth, deeper clay formations and historically
accessible groundwater. They also indicate that groundwater movement beneath Boughton
is unlikely to be uniform. Water may instead be transmitted or locally stored within particular
horizons, at geological interfaces, through disturbed ground or through constructed wells and
other preferential pathways.

The borehole records do not identify the exact source feeding the pond. However, considered
alongside mapped historic wells near the pond, they support the interpretation that locally
accessible groundwater was historically present and may have been incorporated into the
pond when the basin was excavated or enlarged.

Hydrological context and recent water-level decline

Boughton Village Pond should not be understood as a sealed ornamental waterbody. If it
remains connected to a spring, seepage, historic well or shallow groundwater horizon, its
water level will respond to the balance between groundwater inflow, rainfall, evaporation,
plant water use and losses through the bed or surrounding ground.

Groundwater recharge in eastern England is strongly seasonal. Rainfall during autumn and
winter is generally more effective at replenishing groundwater because evapotranspiration
and plant uptake are lower. Rainfall during warmer months may contribute much less to
recharge, particularly when soils are dry, vegetation is actively growing and temperatures are
elevated.

Regional evidence shows that this seasonal sequence has recently been unfavourable. East
Anglia received only 62% of its average rainfall during summer 2025. Although January and
February 2026 were wetter than average, rainfall deficits and unusually warm conditions
returned during spring and early summer. By the end of June 2026, the Environment Agency



reported an exceptionally high average soil-moisture deficit across East Anglia, continued
groundwater recession and river flows ranging from normal to exceptionally low for the time
of year (Met Office, 2025, 2026a, 2026b; Environment Agency, 2026).

These regional data are not direct measurements beneath Boughton Pond. They do, however,
provide a credible hydrological context for the observed water-level decline during 2025 and
2026. The pond’s response is consistent with that expected from a groundwater-influenced
waterbody during a period of high soil-moisture deficit, elevated temperatures, seasonal
groundwater recession and limited effective recharge.

Groundwater levels beneath the pond have not yet been monitored directly. The relative
contribution of a shallow perched groundwater body, a deeper groundwater source, direct
rainfall and surface runoff therefore remains uncertain. This uncertainty should be addressed
through monitoring rather than replaced by assumption.

Seasonal drawdown is not necessarily ecological failure

Seasonal recession, exposed margins and occasional partial drying do not, by themselves,
demonstrate that the pond is structurally or ecologically failing. Pond hydroperiod, the length
and seasonal pattern of inundation—is one of the principal characteristics shaping pond
communities. Permanent, semi-permanent and temporary ponds can each support
distinctive freshwater assemblages, and maintaining a diversity of pond types across a
landscape is important for freshwater biodiversity (Hill et al., 2021; Cuenca-Cambronero et
al., 2023).

Temporary and seasonally fluctuating ponds may support species adapted to drawdown,
exposed sediment and shallow warm margins. The ecological objective should therefore not
automatically be to maximise permanent open-water depth. It should be to retain a varied
habitat mosaic that remains functional across changing hydrological conditions.

Ponds also make a disproportionate contribution to freshwater biodiversity relative to their
small size and can provide stepping-stone habitats within otherwise intensively managed
landscapes (Hill et al., 2021; Cuenca-Cambronero et al., 2023).

Boughton Pond should consequently be assessed by the quality and resilience of the whole
pond system—not solely by the extent of visible open water at one point in the year.

Fixed water levels are unlikely to be sustainable

Routine dredging or vegetation management cannot guarantee a fixed pond level. Dredging
may increase local basin depth and water-storage volume, but it cannot increase rainfall,
replenish regional groundwater, reverse drought or maintain water above the level supported
by the available hydrological inputs.



Maintaining a permanently full ornamental pond during low-groundwater conditions could
require substantial engineering. Depending on the design, this might include pond-bed lining,
alteration or isolation of an existing groundwater connection, an imported or abstracted
water supply, pumping equipment, pipework, power, routine maintenance and eventual
replacement.

Groundwater abstraction or modification of a spring or well connection would require early
regulatory and technical consideration. The feasibility of such an approach would depend on
source availability, environmental effects, abstraction controls, cost and long-term
maintenance. It should therefore not be presented as a simple or default solution.

A management objective based on permanent fixed water levels would expose the Parish
Council to continuing financial, technical and environmental liabilities. A more resilient
objective is to design and manage the pond so that it remains attractive and ecologically
functional across a natural range of water levels.

Sediment and pond form

Sediment accumulation is a genuine management issue, but the evidence currently available
does not demonstrate that sediment is the principal cause of low water levels.

The exposed pond bed appears to include substantial gravelly or stony material, with finer
deposits concentrated in particular parts of the basin. This distribution does not support
indiscriminate whole-pond dredging without prior investigation.

Sediment removal can be ecologically beneficial where excessive organic material, shading
and terrestrialisation have substantially reduced open-water and aquatic-plant habitat.
Research from agricultural ponds in eastern England has shown that restoration involving
selective removal of woody vegetation and accumulated sediment can produce long-term
gains in aquatic macrophyte diversity and wider ecological function. However, outcomes
depend on the starting condition, hydrology, sediment characteristics and restoration
objectives; intensive clearance is not appropriate for every pond (Walton et al., 2021; Hill et
al., 2025; Siggery et al., 2025).

At Boughton, the proportionate approach is to confirm the probable source area, map
sediment depth and composition, consider testing because of the reported history of
agricultural washdown and remove excessive soft deposits selectively. Existing hard bed
material and the historic outer form should be retained wherever practicable.

Targeted deepening around the probable groundwater-source area may create a cooler and
more persistent refuge, but this should be treated as a conceptual recommendation until the



source location and sediment profile are confirmed. Excavation should not proceed on the
assumption that dredging will increase groundwater inflow.

Suitable excavated sediment could potentially be retained on site behind securely installed
coir rolls or low brash structures to form broad, gently graded marginal shelves. Final
feasibility would depend on sediment quality, engineering stability, water-level range and the
availability of sufficient space to create shallow profiles.

A reduction in maximum open-water footprint should not automatically be regarded as
ecological loss. A smaller area of deeper water, combined with broad shallow margins,
seasonal drawdown habitat and established wetland vegetation, may be more resilient than
attempting to retain the full historic basin as permanently open water.

Vegetation and bank condition

Marginal wetland vegetation is a functional part of the pond ecosystem. Its roots and below-
ground structures can reinforce sediment, while stems and leaves reduce water velocity,
intercept suspended material and create structurally diverse habitat. The ecological value of
pond margins depends on their width, gradient, vegetation composition and relationship with
surrounding terrestrial habitat (Sayer et al., 2023; Cuenca-Cambronero et al., 2023).

The available photographs indicate that established marginal plants at Boughton are trapping
sediment, forming naturally graded berms, reducing exposed soil and increasing habitat
complexity. Areas with less established marginal cover appear more vulnerable to bare soil,
erosion and abrupt bank profiles. These observations should be tested through continued
photographic monitoring and, where works are proposed, a simple measured bank survey.

Reeds, sedges, rushes and yellow flag iris, where identification can be confirmed, should not
automatically be regarded as undesirable. Dominant species may require rotational
management where they threaten to eliminate habitat diversity or obscure agreed
viewpoints, but wholesale removal would reduce root reinforcement and simplify the pond
margin.

The extensive close mowing around the pond should also be reconsidered. A zoned cut-and-
collect regime would retain selected access routes, seating areas and views while allowing
longer grassland and wetland-edge vegetation to develop elsewhere. Longer vegetation
cannot raise the groundwater table, but it can shade the soil surface, moderate near-ground
temperatures, increase structural diversity and improve the terrestrial habitat surrounding
the pond.



No resident, volunteer or contractor should spray, uproot or materially alter vegetation on
this publicly owned community asset without prior written Parish Council authorisation and
an agreed management plan.

Ecological restoration should remain site-specific

Research from Norfolk and eastern England provides strong evidence that restoring degraded
agricultural ponds can produce sustained biodiversity gains. Long-term research comparing
restored and newly created ponds in eastern England found that aquatic plant richness
continued to increase over more than a decade, with restored ponds showing particularly
rapid early recovery (Hill et al., 2025).

Other eastern England studies have demonstrated benefits for pollinator networks, emergent
aquatic insects and farmland birds where heavily shaded, terrestrialised ponds were
reopened and restored (Lewis-Phillips et al., 2019, 2020; Walton et al., 2021).

These findings are relevant but should not be applied mechanically to Boughton. Many of the
researched ponds were heavily shaded or substantially terrestrialised agricultural ponds.
Boughton has its own groundwater setting, public amenity function, existing marginal
vegetation and historical form. Restoration must therefore respond to the site’s particular
hydrology and condition rather than reproduce a standard intervention developed elsewhere.

Community decision-making

Boughton Village Pond is a community asset. Its future should not be determined through ad
hoc intervention or by the preferences of any single interest group in isolation.

The central question is:
What agreed outcome does the village mean by improving the pond?

Potential objectives include a formal ornamental pond, a wildlife-focused pond, a historic
agricultural landscape feature, a public amenity space or a balanced hybrid serving several
functions. Each option carries different hydrological, ecological, financial and maintenance
implications.

The preferred approach arising from this review is an evidence-led hybrid pond incorporating
retained open water, a deeper refuge around the probable groundwater-source area, broad
shallow and seasonally wet margins, established native marginal vegetation, selected
maintained views, limited amenity grass, longer vegetation elsewhere, targeted sediment
management and clearly authorised maintenance responsibilities.



The evidence and realistic alternatives should be presented to the wider village through a
transparent consultation process before substantial works are commissioned. Consultation
should explain not only the visual outcomes of each option but also its likely costs, ecological
effects, regulatory implications and continuing maintenance requirements.

Overall conclusion

Boughton Village Pond is best understood as an artificial or substantially modified agricultural
pond developed around a locally accessible groundwater feature. Its fluctuating water level
is likely to reflect the interaction of local geology, groundwater availability, seasonal recharge,
drought, evaporation and the condition of the pond’s source.

The evidence does not support treating sediment or marginal vegetation as the sole or
principal cause of low water levels. Nor does it support an assumption that whole-pond
dredging would restore a permanently full waterbody.

Maintaining a fixed water level under all climatic conditions would probably require
substantial engineering and continuing financial and environmental commitments. A more
sustainable approach is to work with the pond’s hydrology, retain a varied mosaic of open
water and wetland margins, and manage sediment and vegetation selectively.

The recommended long-term objective is:

To retain Boughton Village Pond as an attractive, accessible and valued historic
community feature while restoring and sustaining its hydrological, geomorphological
and ecological functioning through proportionate, evidence-led and adaptive
management that accommodates natural water-level fluctuation.

The detailed evidence supporting these conclusions is set out in the following sections.

1. Purpose, Scope and Status of the Report
1.1 Purpose of the report

This voluntary advisory report has been prepared to support Boughton Parish Council and the
wider village community in making informed, transparent and proportionate decisions about
the future management and restoration of Boughton Village Pond.

The report responds to differing views about the pond’s origin, the causes of its recent low
water levels and the form of management that should be pursued. Its purpose is to establish



a shared evidence base before the Parish Council commits significant expenditure, authorises
physical works or adopts a long-term management objective.

Boughton Pond is considered as an interconnected hydrological, ecological,
geomorphological and historic landscape feature rather than simply as an area of open water.
Its water level, physical form, sediments, vegetation, surrounding land use and wildlife
communities interact. Management directed at one visible feature can therefore affect
several other elements of the pond system. Contemporary pond-restoration practice
consequently emphasises understanding a pond’s hydrology, history, physical structure,
water quality and ecological condition before selecting interventions (Sayer et al., 2012; Sayer
et al., 2023; Hill et al., 2025).

This process-based approach is necessary because the most visible symptom may not
represent the principal cause of change. Sediment removal can increase basin depth but will
not, by itself, replenish groundwater or guarantee that water remains above the excavated
bed. Conversely, established marginal vegetation can reduce the apparent extent of open
water while providing habitat structure, sediment retention and physical protection to the
pond edge. Management should therefore be based on an explicit understanding of the
processes controlling the site rather than on appearance alone (Sayer et al., 2012; Walton et
al., 2021; Sayer et al., 2023).

The report aims to identify what is supported by evidence, what remains a professional
interpretation and what requires further investigation. It then uses that distinction to identify
realistic options for consultation and long-term management.

1.2 Scope of the assessment

The report examines the pond’s likely origin and historic function, its local geological and
groundwater setting, the controls on water-level fluctuation and the ecological and practical
implications of its present condition. It also considers sediment distribution, marginal
vegetation, bank form, mowing, waterfowl pressure, unauthorised intervention, public
amenity and the feasibility of alternative restoration approaches.

The principal local evidence comprises historic mapping, LiDAR terrain imagery, mapped
wells, British Geological Survey borehole records, photographs, observed pond-bed
conditions, rainfall information and regional groundwater records. Scientific literature and
authoritative technical guidance are used to explain the geological, hydrological,
geomorphological and ecological processes relevant to that evidence.

Evidence has been considered according to its spatial relevance. The greatest weight is placed
on records from Boughton Pond and its immediate surroundings. Data from elsewhere in
Boughton, the River Wissey catchment, Norfolk and the wider East Anglian region provide



supporting context. More distant studies are used to explain established processes or
comparable management outcomes but are not treated as direct evidence of conditions
beneath Boughton Pond.

This distinction is particularly important in hydrogeological interpretation. Boreholes within
the village provide direct evidence of the materials and groundwater conditions encountered
at their recorded locations, but they do not constitute a continuous geological profile beneath
the pond. Similarly, regional groundwater or rainfall records can indicate wider drought and
recharge conditions but cannot establish the precise groundwater level or inflow pathway at
the site without local monitoring.

1.3 Scientific approach

The assessment uses a multiple-lines-of-evidence approach. No single LiDAR image, borehole
record, photograph, historical account or regional dataset is treated as sufficient in isolation
to determine the pond’s origin or hydrological behaviour.

This is necessary because landscape depressions may have natural, artificial or mixed origins.
Within Chalk and superficial-deposit landscapes, solution features, former extraction pits,
agricultural excavations and landforms modified through successive human activity can have
superficially similar expressions in remotely sensed terrain data. LiDAR should therefore be
interpreted alongside geology, historical mapping, land use and direct field evidence rather
than used as a standalone diagnostic method (Maurice et al., 2021).

The same precaution applies to restoration. Research on Norfolk and eastern English
farmland ponds shows that substantial ecological gains can follow the selective restoration of
heavily shaded or terrestrialised ponds. However, the response depends on the pond’s initial
condition, hydrology, water quality, sediment, surrounding land use and restoration
objective. An intervention shown to be beneficial at one pond type should not be transferred
automatically to another without establishing that the underlying pressures are comparable
(Sayer et al., 2012; Walton et al., 2021; Hill et al., 2025).

Throughout this report, conclusions are therefore presented under four evidential categories:

e Documented evidence is information recorded in maps, borehole logs, datasets,
photographs or published sources.

e Professional interpretation is a reasoned conclusion drawn from the combined
evidence where direct confirmation is unavailable.

e Management recommendation is an action considered proportionate in light of the
evidence, uncertainty, likely benefits and potential risks.

e Matter requiring confirmation is an issue that should be resolved through monitoring,
survey, testing or specialist design before significant intervention proceeds.



This structure is intended to make the reasoning transparent and to ensure that a plausible
hypothesis is not presented as an established fact.

1.4 Site-specific and regional evidence

The local geological evidence includes BGS records TF60SE8 and TF70SW2. TF60SES8 records
a thick sequence of clay-rich deposits containing a sand-bearing interval and deeper chalk-
like material, together with groundwater at depth. TF70SW2 records a separate sequence
including Lower Chalk and deeper Gault or Cambridge Clay. These records demonstrate that
Boughton’s subsurface geology is laterally variable and that groundwater was historically
accessible at more than one location within the village (British Geological Survey, 1935a;
British Geological Survey, 1935b).

The wider Norfolk and East Anglian evidence base is relevant because Boughton lies in a
region where pond distribution, agricultural land use, groundwater dependence and seasonal
water scarcity have been extensively studied. Norfolk pond research has shown that long-
term ecological outcomes are strongly affected by pond history, shade, sediment
accumulation, water quality and management intensity. It has also demonstrated that both
pond restoration and new pond creation can make sustained contributions to biodiversity
within agricultural landscapes (Sayer and Greaves, 2020; Walton et al., 2021; Hill et al., 2025).

These regional studies provide valuable scientific context, but Boughton Pond must be
assessed on its own evidence. It is a public village pond with an apparent groundwater
influence, existing marginal vegetation, a historic amenity role and a particular geological
setting. It should not automatically be managed as though it were one of the heavily shaded
or infilled farmland ponds used in other restoration studies.

TF70SW20TF 70SW1

TF70SW2

TFGOSE1
e TF70SW32

Boreholes and wells in Boughton



1.5 Status and limitations

This is a voluntary professional advisory report. It is intended to inform discussion,
consultation, management planning and decisions about whether further specialist work is
justified.

It is not a formal hydrogeological model, intrusive ground investigation, detailed engineering
design, sediment contamination assessment, comprehensive botanical survey, statutory
ecological appraisal or application for a permit or consent.

The evidence is sufficient to support reasoned conclusions about the pond’s likely origin,
groundwater influence, ecological function and appropriate direction of management. It is
not sufficient to establish with certainty:

e the precise geological sequence beneath every part of the pond;

o the exact location and construction of any historic spring or well;

¢ the relative contribution of shallow groundwater, deeper groundwater, direct rainfall
and surface runoff;

e the depth and chemical condition of sediment across the entire basin;

e the engineering feasibility of lining, pumping or structurally altering the pond.

These matters should be investigated only to the level necessary for the intervention being
considered. Proportionate routine management may proceed on the basis of existing
evidence, whereas costly, irreversible or technically complex works require stronger site-
specific confirmation.

Any proposal involving substantial excavation, pond-bed sealing, groundwater abstraction,
pumping, structural bank works, sediment reuse or pesticide application would require
separate assessment of environmental effects, regulatory requirements, health and safety,
insurance, affordability and long-term maintenance.

1.6 Intended use
The report is intended to help the Parish Council and residents answer three linked questions:

1. How is Boughton Village Pond likely to function?
What ecological, historic, landscape and amenity outcomes should the village seek?
3. Which interventions are supported by evidence, affordable to maintain and
compatible with the pond’s hydrology?

The report does not seek to impose a predetermined final design. It provides the scientific
and professional basis for comparing realistic options and developing an agreed long-term
Pond Management Plan.



2. Historical Development and Likely Origin of Boughton Village Pond
2.1 Historical landscape context

Boughton Village Pond occupies a prominent position within the historic settlement and has
long functioned as both a practical water feature and a recognisable part of the village
landscape. Local accounts indicate that the pond was formerly used for livestock drinking and
for washing agricultural equipment. These uses are consistent with the wider history of rural
ponds, many of which were created, enlarged or repeatedly maintained to provide water for
farming and domestic activity before becoming valued for wildlife, amenity and local identity.

Research into agricultural ponds in eastern England shows that their present form often
reflects several phases of human use and management rather than a single moment of
creation. Excavation, livestock access, periodic clearance, sediment accumulation, vegetation
succession and later amenity management can all alter basin shape and ecological condition
over time (Sayer et al., 2012; Walton et al., 2021).

The pond should therefore not be treated as an untouched natural feature whose present
form necessarily represents its original condition. It is more appropriately considered a
historic landscape feature shaped by the interaction of local groundwater, agricultural use
and successive management.

2.2 Evidence relevant to origin

No single source establishes the precise date or method by which Boughton Pond was
created. Its likely origin must instead be interpreted from several independent lines of
evidence:

¢ the morphology of the basin shown by LiDAR;

e its known agricultural function;

¢ the distribution of historic wells near the pond;

e local borehole evidence demonstrating groundwater occurrence;

e the apparent persistence of water within a more localised part of the basin during
drought;

e comparison with the recognised characteristics of relict pingo landforms.

These sources differ in their evidential strength. The borehole records provide direct
observations of geology and groundwater at identified locations. Historic mapping provides
documentary evidence of wells and the pond’s relationship with the village. LiDAR provides
detailed information about surface form but does not, by itself, determine how that form
developed.



The conclusion presented in this report is therefore a professional interpretation derived from
the combined evidence rather than a claim that the pond’s complete construction history has
been conclusively established.

2.3 Basin morphology and LiDAR evidence

The available LiDAR imagery shows a comparatively regular and clearly defined basin. Its
present morphology is compatible with excavation, enlargement or repeated human
modification.

Landform shape alone is not diagnostic. Natural karst depressions, periglacial features,
extraction pits and agricultural excavations may produce similar expressions in digital terrain
data. In Chalk landscapes in particular, depressions identified through LiDAR require
corroboration from geological records, sediment evidence, historic mapping and field
investigation before their origins can be assigned confidently (Maurice et al., 2021).

The LiDAR evidence is therefore important but should be treated as one component of a wider
interpretation. At Boughton, its value lies in demonstrating the defined and relatively regular
form of the basin and in allowing comparison with the surrounding terrain. It does not provide
direct evidence of the basin’s internal sediments, construction sequence or groundwater
pathway.

a) Lidar image Boughton Pond b) Pingo-type pond
2.4 Assessment of the pingo hypothesis

Pingos are ice-cored mounds formed under permafrost conditions. Their collapse following
thawing may leave circular or sub-circular depressions commonly described as pingo scars or



ramparted depressions. An idealised pingo scar may retain a low peripheral rampart, although
its final form can be modified by substrate, erosion, deposition and later land use (Flemal,
1976).

Relict periglacial ponds are an important component of parts of the Norfolk and Breckland
landscape. However, the existence of confirmed pingo or palsa-scar ponds elsewhere in
Norfolk does not demonstrate that every circular or groundwater-influenced pond in the
county has the same origin. Identification requires evidence that the landform, geological
context and internal stratigraphy are consistent with formation through the growth and
subsequent collapse of ground ice.

The available evidence for Boughton does not demonstrate a preserved diagnostic rampart,
an undisturbed periglacial basin or a stratigraphic sequence confirming the former presence
of an ice-cored mound. Nor has any intrusive geological or palaesoenvironmental investigation
been undertaken that would establish a pingo origin.

The present pond should therefore not be described as a confirmed pingo. The available
evidence is more consistent with an artificial or substantially modified agricultural basin
associated with a locally accessible groundwater feature.

This conclusion does not exclude the possibility that a smaller natural hollow, wet depression
or seepage existed before excavation. Human modification of a pre-existing natural feature
is plausible, but it has not been demonstrated directly.

2.5 Historic wells and groundwater use

Historic mapping identifies several wells within the village, including at least three associated
with properties on the western side of the road opposite the pond. Their presence
demonstrates that groundwater was historically accessed within the immediate settlement.

The wells do not necessarily intercept the same water-bearing horizon, and their mapped
locations alone do not prove a hydraulic connection with the pond. Dug wells may receive
water from shallow perched groundwater, sand lenses, fractured material or deeper aquifer
units, depending on their construction and the local stratigraphy.

The nearby borehole records provide additional context. TF60SE8 records groundwater
within a thick clay-rich sequence containing a sand-bearing interval, while TF70SW2 records
a deeper well associated with Lower Chalk above Gault or Cambridge Clay. These records
confirm both local geological variability and a history of groundwater exploitation within
Boughton (British Geological Survey, 1935a; 1935b).



Taken together, the mapped wells and boreholes support the interpretation that
groundwater was available at particular locations within the village and may have been
concentrated along specific geological or constructed pathways.

2.6 Most plausible development sequence

The most plausible interpretation is that a locally wet or groundwater-influenced feature was
excavated or enlarged to create a more useful agricultural pond. The original feature may
have been a spring, seepage, shallow well, seasonally wet hollow or another point at which
groundwater could be accessed relatively easily.

The resulting basin would then have been altered through use. Livestock entering the pond
may have disturbed and widened shallow margins, while periodic clearance would have
maintained water access. Agricultural equipment washing may also have introduced
sediment and other material. Following the decline or cessation of these uses, natural
vegetation succession, organic accumulation and amenity management would have
continued to modify the pond.

This sequence should be treated as a professional reconstruction rather than established fact.
No archaeological excavation, dated sediment core or historical construction record has yet
been identified that confirms the sequence or timing of these changes.

Nevertheless, it provides a coherent explanation for the combination of evidence now
present: a regular basin, a history of agricultural use, nearby wells, locally variable water-
bearing strata and a probable concentration of groundwater expression within one part of
the pond.

2.7 Change from agricultural feature to community amenity

Like many former agricultural ponds, Boughton Pond has acquired functions that differ from
those for which it may originally have been created. It is now valued as a village landmark,
public amenity, wildlife habitat and part of the setting experienced by nearby residents.

This transition has implications for management. Historic agricultural activity may have
maintained open water through grazing, disturbance and periodic clearance, but those
processes were not designed to maximise biodiversity, public safety or visual amenity.
Conversely, highly formal amenity management can simplify marginal habitat and may
conflict with the pond’s hydrological behaviour.

Research on farmland ponds shows that abandonment can lead to shading, sediment
accumulation and terrestrialisation, while excessive or poorly targeted clearance can remove
valuable habitat and biological legacies. Effective restoration therefore requires management



tailored to the pond’s current condition and objectives rather than an attempt to recreate an
assumed historical appearance (Sayer et al., 2012; Walton et al., 2021; Hill et al., 2025).

For Boughton, this means recognising both its historic agricultural origin and its modern
community value. Neither requires the pond to be maintained as permanently full, uniformly
open water.

2.8 Conclusion on origin
The available evidence most strongly supports the following interpretation:

Boughton Village Pond is an artificial or substantially modified historic agricultural pond, most
probably excavated or enlarged around a locally accessible groundwater feature.

This interpretation is supported by the pond’s morphology, reported agricultural use, mapped
wells, borehole evidence and likely groundwater influence. The current evidence does not
justify identifying the pond as a confirmed relict pingo.

The precise age of the pond, the form of any pre-existing natural feature and the position and
construction of its original water source remain uncertain. These uncertainties should be
acknowledged, but they do not prevent the Parish Council from adopting an evidence-led
management approach based on the pond’s present hydrological, ecological and community
functions.

3. Local Geology and Hydrogeological Setting
3.1 Importance of the geological setting

The behaviour of Boughton Village Pond is closely related to the materials beneath and
surrounding it. Geological strata influence how rainfall infiltrates, where groundwater is
stored, the routes by which it moves and the locations at which it may emerge as springs or
seepages. Groundwater levels are controlled by the interaction of aquifer properties, local
geological conditions, recharge, discharge to surface waters and abstraction (British
Geological Survey, 2026a).

The available records show that Boughton does not have a simple or spatially uniform
subsurface profile. Instead, the village is underlain by a variable sequence that includes clay-
rich Pleistocene deposits, local sandy material, Chalk and deeper Gault clay. This variation is
significant because fine-grained deposits can restrict groundwater movement, while sandier
layers, weathered interfaces, fissures and wells may focus flow along particular pathways.



The borehole records provide direct geological evidence from two locations within Boughton.
They should therefore be given greater evidential weight than broad regional descriptions.
However, neither borehole is located directly beneath the pond, and the records do not
constitute a three-dimensional hydrogeological model of the site.

3.2 Superficial deposits and soil terminology

Borehole logs describe the geological materials encountered beneath the ground surface.
They do not necessarily provide a formal classification of the modern soil profile.

This distinction is important. A record of “yellow clay” near the surface establishes the
material encountered during drilling, but it does not by itself define a recognised soil series,
soil association or complete pedological profile. Formal soil classification would require
evidence concerning soil horizons, texture, structure, drainage, organic content and parent
material.

The borehole records can nevertheless be used confidently to describe the near-surface and
underlying geological materials at their respective locations. They demonstrate that clay-rich
superficial deposits are a major component of the local geological setting.

The historical description of “boulder clay” should be understood as older terminology for
glacial till. In East Anglia, the Lowestoft Formation forms an extensive sheet of chalk-rich till
accompanied locally by glaciofluvial sands, gravels, silts and clays. The formation is
characteristically heterogeneous rather than uniform, and its till commonly contains
substantial chalk and flint within a fine-grained matrix (British Geological Survey, 2026b).

This regional description is consistent with, but does not independently prove, the geological
interpretation recorded at Boughton.

3.3 Borehole TF60SES: J. Hall’s Farm

British Geological Survey record TF60SES8 is located at J. Hall's Farm, Boughton, at British
National Grid reference 569730, 301970. The record relates to a borehole drilled in 1935 from
a ground elevation of approximately 102 feet above Ordnance Datum to a depth of
approximately 114 feet.

The original log records:

Approximate depth below ground | Recorded material
0-5 ft Yellow clay

5-60 ft Blue clay

60-70 ft Blue clay and sand




70-114 ft White clay grading into a chalk-like substance

A subsequent annotation interprets the recorded sequence more generally as Pleistocene
drift, predominantly boulder clay, extending to approximately 114 feet. The record gives a
groundwater level of approximately 80 feet 3 inches below ground level and describes the
supply as “very good” (British Geological Survey, 1935a).

This record provides direct evidence of a substantial thickness of clay-rich deposits at that
location. The inclusion of sand between approximately 60 and 70 feet is hydrogeologically
relevant because sand is generally more permeable than the surrounding clay matrix and may
store or transmit groundwater preferentially.

The phrase “white clay becoming more like chalk” should not be reinterpreted more precisely
than the log permits. It records the driller’s description of the material encountered; it does
not conclusively establish the stratigraphic boundary between superficial deposits and intact
Chalk bedrock.

The reported groundwater level is also specific to the borehole, the date of measurement and
the water-bearing interval intercepted. It should not be treated as the groundwater level
beneath the pond or as proof that the pond is supplied from the same depth.

3.4 Borehole TF70SW2: Boughton or Manor Farm area

British Geological Survey record TF70SW2 is located at British National Grid reference
570130, 302030. The file contains historical drilling information and later geological
annotations relating to a well and borehole system.

The clearest later interpretation records:

Approximate depth | Geological interpretation

Surface to 87 ft Existing well and incompletely described overlying strata
87-100 ft Lower Chalk

100-160 ft Gault, also described historically as Cambridge Clay

The groundwater rest level was recorded at approximately 81 feet below the top of the well.
Notes within the record indicate that the source provided a substantial water supply,
although the individual handwritten pumping figures are not sufficiently clear or internally
consistent to support a precise yield statement without further archival verification (British
Geological Survey, 1935b).

The record establishes that Chalk and Gault were encountered beneath this part of Boughton.
Gault is a predominantly clay-rich marine formation underlying the Chalk across parts of East



Anglia. Its relatively low permeability can influence the regional base and confinement of
groundwater within overlying Chalk strata.

The contrast between TF70SW2 and TF60SE8 is important. TF60SE8 is described
predominantly in terms of thick Pleistocene drift, while TF70SW2 records Lower Chalk and
Gault at depth. The difference may reflect genuine lateral variation, differences in surface
elevation, the presence of irregular buried surfaces, differences in how the drilling records
were described, or a combination of these factors.

The records should therefore not be merged into a single uniform geological column.
3.5 Regional geological context

The broader East Anglian geological record confirms that Chalk bedrock is extensively covered
by Pleistocene deposits whose thickness and composition vary considerably. Regional BGS
accounts describe widespread glacial deposits over Chalk, including chalk-rich till and
associated sands and gravels. Borehole evidence across Norfolk also demonstrates variation
in Chalk thickness, superficial deposits and the depth of stratigraphic boundaries (British
Geological Survey, 2010; British Geological Survey, 2026c).

The Chalk is an important regional aquifer, but it is not a simple porous body in which
groundwater moves evenly through the rock matrix. Chalk groundwater flow is strongly
influenced by fractures, fissures and, in some settings, enlarged solutional pathways. The
effective hydraulic behaviour of the aquifer may therefore differ considerably over short
distances (Maurice et al., 2021).

Clay-rich superficial deposits can further modify this behaviour. Research in northern East
Anglia has demonstrated that clay-rich till can have complex hydrogeological characteristics
rather than functioning as a perfectly uniform impermeable barrier. Groundwater movement
may occur through more permeable inclusions, fractures and weathered zones, while other
parts of the till restrict vertical recharge and promote perched or locally confined conditions
(Hiscock, George and Dennis, 2011).

These regional studies provide an appropriate conceptual context for interpreting the
Boughton records. They do not establish the precise geology beneath the pond, but they
demonstrate why local groundwater pathways may be highly variable.

3.6 Historic wells and groundwater access

Historic mapping identifies several wells within Boughton, including at least three associated
with properties on the western side of the road opposite the pond. Their presence
demonstrates that groundwater was historically accessed at multiple locations within the
immediate settlement.



The wells cannot be assumed to have identical depths or to intercept the same water-bearing
unit. Depending on their construction and location, historic wells may have received water
from shallow sand or gravel lenses, perched groundwater above clay, weathered Chalk,
fractures, deeper Chalk groundwater or a combination of sources.

Their proximity to the pond is nevertheless relevant. When considered together with the two
BGS borehole records, the wells show that the village has a long history of exploiting locally
accessible groundwater. This supports the possibility that the pond was excavated or enlarged
where water was already available near the surface or could be accessed through a well.

It does not establish a direct hydraulic connection between the domestic wells, the deeper
boreholes and the pond.

3.7 Conceptual groundwater pathways

On the available evidence, several groundwater pathways are scientifically plausible at
Boughton Pond.

A shallow pathway could involve rainfall infiltrating more permeable near-surface material
and becoming perched above a clay-rich layer. Water could then move laterally and emerge
where the ground surface intersects that saturated horizon.

A second pathway could involve groundwater movement through a local sand-bearing lens
within the glacial deposits. The sand recorded in TF60SE8 demonstrates that such material
occurs locally, although its extent and relationship with the pond are unknown.

A third possibility is hydraulic contact with weathered or fractured Chalk, either naturally or
through a historic well. Chalk aquifers commonly transmit a large proportion of groundwater
through fractures and fissures rather than through uniform intergranular flow (Maurice et al.,
2021).

More than one pathway may operate, and their relative importance may change seasonally.
A shallow perched source might respond comparatively rapidly to rainfall and drought, while
a deeper Chalk-connected source could exhibit a slower response governed by wider aquifer
recharge and recession.

The evidence is currently insufficient to select conclusively between these models.
3.8 Implications for pond behaviour

A localised groundwater pathway would explain why residual water may persist in one part
of the pond after shallower areas have dried. It would also be consistent with the pond having



been enlarged around a spring, seepage or well to create a more useful agricultural
waterbody.

The geology also helps explain why the pond may fluctuate markedly. Where inflow depends
upon a perched horizon or a local groundwater head, relatively modest changes in
groundwater elevation can determine whether water enters the basin, remains below the
pond bed or is expressed only at its deepest point.

The relationship is governed by hydraulic elevation rather than by basin depth alone.
Excavating the pond can create a deeper area that intersects groundwater for longer, but
excavation does not itself increase recharge or raise groundwater levels. This is why dredging
may improve local depth or refuge habitat without guaranteeing a permanently full pond.

Similarly, clay-rich deposits should not be assumed to make the pond naturally watertight. A
pond connected to a spring, well or permeable horizon may gain and lose water through
different parts of its bed and margins. The hydraulic behaviour of the pond will depend on
the continuity and condition of those pathways.

3.9 Evidential limits
The existing evidence supports several robust conclusions:

e Boughton has a geologically variable subsurface sequence.

e Clay-rich superficial deposits are substantial at TF60SES.

¢ Sand-bearing material occurs within that sequence.

e Chalk and underlying Gault are recorded at TF70SW?2.

e Productive groundwater was historically accessed at both recorded locations.
o Additional historic wells occur near the pond.

The evidence does not currently establish:

o the exact geological sequence directly beneath the pond;

o the formal soil classification around the pond;

e the precise position or depth of its groundwater source;

¢ whether the source is perched, Chalk-connected or constructed;
e the direction and rate of groundwater flow;

o whether the source has become physically obstructed;

o the direct effect of abstraction on the pond.

These uncertainties should not be filled by assumption. They should be addressed
proportionately where they materially affect a proposed intervention.



3.10 Recommended verification

The first priority should be to establish a simple local hydrological record rather than proceed
immediately to intrusive investigation. Pond-water levels should be measured against a fixed
datum at regular intervals and compared with rainfall, seasonal condition and any suitable
nearby groundwater records.

A measured topographic survey should identify the elevation of the pond bed, residual-water
area, banks and suspected source location. Sediment probing can then distinguish hard bed
material from soft accumulated deposits and determine whether a deeper feature or former
well is present.

Where the evidence remains uncertain and significant excavation is proposed, targeted
specialist investigation may be justified. This could include shallow hand-augering, carefully
positioned trial pits, installation of shallow monitoring points or review by a hydrogeologist
and engineering geologist. Any such work should be designed to answer defined management
guestions rather than undertaken as an open-ended investigation.

The present records are sufficient to demonstrate that Boughton Pond lies within a complex
geological and groundwater setting. They support the plausibility of a localised groundwater
source but do not justify treating the entire basin as uniformly spring-fed or assuming that
unrestricted dredging would increase groundwater inflow.

4. Hydrological Context, Rainfall and Water-Level Fluctuation
4.1 Hydrological character of Boughton Village Pond

Boughton Village Pond should not be interpreted as a sealed ornamental basin in which water
level is controlled solely by its excavated depth or by routine maintenance. The geological,
historical and spatial evidence indicates that the pond is likely to be influenced by a locally
accessible groundwater pathway, potentially involving a spring, seepage, former well, shallow
water-bearing horizon or hydraulic connection with deeper groundwater.

The level of a groundwater-influenced pond reflects the balance between water entering and
leaving the basin. Potential inputs include groundwater discharge, direct rainfall and surface
or near-surface runoff. Losses may include evaporation, transpiration by plants, infiltration
through the pond bed and margins, and groundwater outflow where pond level exceeds the
surrounding hydraulic head. Groundwater levels themselves reflect aquifer properties, local
geology and the balance between recharge, discharge to rivers and springs, and pumped
abstraction (British Geological Survey, 2026a).



The relative importance of these processes can vary substantially over time. A pond may
receive groundwater during periods when the local hydraulic head is above the pond bed but
lose water to the surrounding ground once the hydraulic gradient reverses. Direct rainfall may
temporarily raise the water surface without materially replenishing the groundwater source,
while shallow runoff may be important only during particular storms or when surrounding
soils are already wet.

No site-specific water balance has yet been calculated for Boughton Pond. The interpretation
presented in this report is therefore a conceptual hydrological model derived from the local
geological records, mapped wells, observed pattern of residual water and regional
hydrological conditions. It should not be presented as a quantified division of the pond’s
water sources.

4.2 Seasonal groundwater recharge

Groundwater recharge occurs when rainfall infiltrates through the soil and unsaturated zone
and reaches water-bearing geological material. Total rainfall is not equivalent to recharge
because rainfall may be intercepted by vegetation, stored temporarily in the soil, returned to
the atmosphere through evaporation and transpiration, transferred through artificial drains
or discharged as surface runoff.

Recharge to many aquifers in southern and eastern England is strongly seasonal. During
autumn and winter, lower temperatures and reduced plant growth generally decrease
evapotranspiration. Once the soil-moisture deficit has been substantially reduced, a greater
proportion of subsequent rainfall can pass below the root zone and contribute to
groundwater recharge. During spring and summer, rainfall is more likely to replenish soil
moisture or be used by vegetation and is therefore less likely to generate sustained recharge
(British Geological Survey, 2022; British Geological Survey, 2026b).

This seasonal distinction is particularly relevant to the Chalk. Research on Chalk aquifers has
shown that groundwater response depends on rainfall distribution, antecedent moisture
conditions, the thickness and properties of the unsaturated zone, and the availability of
fissures and other preferential pathways. Responses may include both relatively rapid
movement through fractures and slower drainage through the Chalk matrix and unsaturated
zone (Lee, Lawrence and Price, 2006; Maurice et al., 2021).

Rainfall occurring while a substantial soil-moisture deficit remains may initially replenish soil
storage rather than groundwater. Its eventual contribution to recharge depends on rainfall
duration and sequencing, soil hydraulic properties, land cover, crop water use, artificial
drainage, topography and the permeability of the underlying deposits. Soil-water-balance
models used by the BGS consequently partition rainfall between evaporation, runoff and



potential recharge using information on soil moisture, soil type, crops, topography and
climatic conditions rather than rainfall total alone (British Geological Survey, 2013).

For Boughton, this means that an isolated summer storm or short period of wet weather
should not be expected automatically to restore the pond. Recovery of a groundwater-
influenced pond is more likely to depend on sustained effective rainfall across the autumn
and winter recharge period.

4.3 The 2025-26 rainfall sequence

The rainfall sequence preceding the observed low water levels is more informative than the
annual rainfall total considered in isolation.

The supplied Anglian-region figures show that rainfall between July 2025 and June 2026 was
approximately 98% of the 1991-2020 average. However, rainfall from March to June 2026
was approximately 55% of average, and rainfall from April to June was approximately 54% of
average. This demonstrates that a near-average 12-month total can conceal a severe deficit
during the spring and early-summer period most relevant to increasing evapotranspiration,
vegetation growth, soil drying and seasonal groundwater recession.

The Met Office regional series provides further context. East Anglia received approximately
152% of its January average rainfall and 168% of its February average in 2026. Rainfall then
declined to approximately 61% of average in March. April was exceptionally dry, with East
Anglia receiving approximately 4 mm, around 10% of its average April rainfall. May remained
notably dry, with 16.7 mm, approximately 36% of average (Met Office, 2026a—e).

June rainfall was more variable. Across East Anglia, catchment totals ranged from
approximately 68% to 131% of their respective long-term averages, with much of the rainfall
occurring during the first part of the month. The later return to warm and comparatively dry
conditions allowed soil-moisture deficits to increase again (Environment Agency, 2026a).

The rainfall record therefore describes a wet mid-winter followed by a rapid transition to an
unusually dry spring. Winter recharge may have temporarily supported groundwater
recovery, but it was followed by conditions favouring soil drying, plant water use, evaporation
and groundwater recession.

4.4 Temperature, soil moisture and evaporative demand

The hydrological significance of the 2026 rainfall deficit was intensified by elevated
temperatures. East Anglia’s mean temperature during June 2026 was approximately 18.3°C,
around 3.2°C above the 1991-2020 average. Regional maximum temperatures averaged
approximately 23.6°C, around 3.6°C above average (Met Office, 2026f).



Higher temperatures generally increase atmospheric evaporative demand and extend periods
of active plant water use. The quantity of water actually lost from an individual pond depends
on solar radiation, wind exposure, humidity, pond area, depth, vegetation and water
availability. It would therefore be inappropriate to calculate evaporation losses for Boughton
without local meteorological and water-level measurements.

Nevertheless, warm conditions are likely to accelerate seasonal recession in a shallow pond
where groundwater inputs are declining. Small waterbodies are particularly responsive to
their surrounding terrestrial environment and climatic conditions because of their limited
volume, extensive margins and close hydrological connection with adjacent land (Riley et al.,
2018).

The Environment Agency reported that East Anglia’s average soil-moisture deficit ended June
2026 at approximately 118 mm, classified as exceptionally high. River flows ranged from
normal to exceptionally low, while groundwater levels continued to fall at all reporting sites
for which data were available (Environment Agency, 2026a).

These conditions provide an important regional context for Boughton Pond. They do not
measure water loss from the pond directly, but they demonstrate that it was situated within
a landscape experiencing substantial soil drying and declining groundwater conditions.

4.5 River Wissey and regional hydrological conditions

Boughton lies within the River Wissey catchment. The Wissey rises within a predominantly
rural catchment and forms part of the wider Great Ouse system. The relationship between a
small village pond and the main river is indirect, but catchment river-flow and soil-moisture
information can indicate the wider hydrological conditions prevailing across the area.

The Environment Agency’s June 2026 assessment recorded exceptionally high soil-moisture
deficits in north-west Norfolk and the Wissey catchment. River flows across East Anglia
ranged from normal to exceptionally low, and groundwater levels were continuing their
seasonal decline (Environment Agency, 2026a).

This regional evidence does not prove that Boughton Pond is directly connected to the same
groundwater body controlling recorded Wissey flows. Nor can river flow be converted into an
expected pond level. The pond’s response depends on its elevation, local stratigraphy, source
depth and the hydraulic continuity of the water-bearing pathway.

However, high soil-moisture deficit, falling groundwater and low river flows provide strong
supporting evidence that the pond’s recession occurred within a period of wider hydrological
stress. This makes an explanation based principally on rainfall sequencing, groundwater



availability and evaporative demand more credible than one based solely on visible
vegetation or sediment accumulation.

4.6 Groundwater response, lag and recession

Groundwater does not necessarily respond immediately or uniformly to rainfall. Response
time depends on aquifer storage, water-table depth, the thickness and hydraulic properties
of the unsaturated zone, and the connectivity of fractures, fissures and other preferential
pathways.

Analysis of Chalk groundwater levels has demonstrated that recharge can reach the aquifer
through multiple pathways. Relatively rapid responses may occur through fissures or
preferential routes, while slower responses reflect drainage through the rock matrix and
unsaturated zone. The balance between these pathways can vary seasonally and between
locations (Lee, Lawrence and Price, 2006; Maurice et al., 2021).

Groundwater-level records consequently exhibit both seasonal patterns and site-specific time
lags. Conceptual groundwater models commonly represent the delayed translation of
effective rainfall into changes in groundwater storage and water level rather than assuming
an immediate one-to-one response (Mackay, Jackson and Wang, 2014).

At Boughton, the thick clay-rich superficial deposits recorded in TF60SE8 could restrict diffuse
downward movement, while local sand-bearing horizons, disturbed ground, fissures or wells
may concentrate recharge and groundwater flow. A shallow perched source could respond
relatively rapidly to rainfall and then decline quickly during drought. A deeper Chalk-
connected source might show a more delayed and prolonged seasonal response.

The supplied Stapleford and Hildersham hydrographs illustrate winter recovery, summer
recession and marked differences between years. They are regional comparators and should
not be presented as groundwater records for Boughton. Their legitimate use is to
demonstrate that groundwater systems can show delayed responses, cumulative recharge
effects and prolonged periods of recession.

Chalk Groundwater elevation (m OD) at the Stapleford EA Observation Borehole TL45_017 - 1980 - 2026
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Cambridge Road, Hildersham

4.7 The potential role of abstraction

Groundwater abstraction forms part of the wider water balance in eastern England. Pumping
removes stored groundwater and can alter groundwater levels and discharge to springs, rivers
and wetlands where the abstraction is sufficiently large, close or hydraulically connected. The
significance of an abstraction depends on its rate, duration, location, aquifer properties and
relationship with environmental receptors (British Geological Survey, 2026a).

It would not be scientifically defensible to state that abstraction is the principal cause of
Boughton Pond’s low water level without site-specific evidence. The pond’s hydraulic
connection to any particular abstraction borehole has not been demonstrated, and the
available borehole records do not establish the direction or rate of groundwater flow beneath
the site.

Abstraction should therefore be recognised as a potential cumulative influence within the
wider groundwater system, not as a confirmed cause of the pond’s recession. Attribution
would require abstraction records, groundwater monitoring and a defensible hydrogeological
assessment.

This distinction is important because rainfall deficit, seasonal groundwater recession,
evaporation and local source condition can all affect the pond independently of abstraction.
The evidence currently available does not allow their relative contributions to be quantified.

4.8 Open-water evaporation and marginal vegetation

Open-water evaporation contributes to water loss from ponds, particularly during warm,
sunny and windy conditions. The sensitivity of a pond depends partly on its geometry: a
broad, shallow waterbody has a relatively large exposed surface area compared with its
stored volume and can therefore show visibly rapid recession when inflow declines. However,
the actual rate of loss at Boughton has not been measured and should not be estimated from
pond appearance alone.



The role of marginal vegetation is more complex than a simple addition to water loss.
Emergent plants transpire water, but their roots and stems also stabilise sediments, create
hydraulic roughness, intercept suspended material, shade wet soil and provide habitat. Small
waterbodies and their margins perform functions that include sediment retention, nutrient
processing and support for biological diversity (Riley et al., 2018; Sayer et al., 2023).

It would therefore be scientifically unjustified to assume that removing reeds, sedges, rushes
or other wetland vegetation would restore the pond’s water level. Vegetation management
can alter local shading, habitat structure and the distribution of open water, but it cannot
compensate for a substantial decline in groundwater head.

Management should distinguish between selective control of an overly dominant species and
wholesale removal of the functional pond margin.

4.9 Interpretation of the 2025-26 decline

The evidence supports the professional interpretation that the observed decline in Boughton
Pond resulted from interacting hydrological pressures rather than one isolated cause.

The most relevant factors are likely to include:

e the rapid transition from a wet mid-winter to an exceptionally dry spring;

o the severe April and May rainfall deficits;

e increasing soil-moisture deficit;

¢ elevated spring and summer temperatures;

¢ seasonal groundwater recession;

e declining groundwater levels across regional monitoring sites;

o low or exceptionally low flows within parts of the East Anglian river network;
e the shallow geometry of parts of the pond basin.

Sediment accumulation may have reduced local water depth and caused shallower areas to
become exposed sooner. It does not explain the wider rainfall, soil-moisture, groundwater
and river-flow conditions. The available evidence therefore does not support treating
sediment removal as a complete hydrological remedy.

This interpretation remains subject to an important limitation: groundwater level, source
flow, evaporation and pond-stage change have not been measured directly at Boughton. The
relative contribution of each mechanism remains unquantified.

4.10 Seasonal drawdown and ecological function

Hydroperiod, the duration, timing and frequency of inundation, is a defining characteristic of
pond ecosystems. Permanent, semi-permanent and temporary ponds support different



ecological communities, and maintaining variation in hydroperiod across a landscape can
contribute to freshwater biodiversity and ecological resilience (Hill et al.,, 2021; Cuenca-
Cambronero et al., 2023).

Seasonally exposed margins can provide germination sites for wetland plants and habitat for
terrestrial and semi-aquatic invertebrates. Temporary and fluctuating ponds may support
species adapted to drying, reduced fish pressure and changing shoreline conditions.
Conversely, increasingly frequent or prolonged drying can disadvantage organisms requiring
permanent water and may increase temperature and oxygen stress within residual pools.

Seasonal drawdown should therefore not be labelled automatically as ecological failure. Its
significance depends on depth, timing, duration, frequency, water quality and the continued
availability of refuge habitat.

For Boughton, the most resilient form is likely to include a range of depths and moisture
conditions: a deeper refuge near the probable source, shallow seasonal shelves, exposed
drawdown habitat and established marginal vegetation. Such structural variation is more
likely to retain ecological function across wet and dry years than a uniformly shallow basin
managed only to maximise visible open water.

4.11 Implications for restoration
The hydrological evidence has several direct implications for future management.

The maximum winter or spring extent of the pond should not automatically be adopted as
the minimum acceptable summer water level. The naturally supportable open-water
footprint is likely to vary with recharge and groundwater conditions.

Dredging should not be presented as a means of increasing recharge or raising the
groundwater table. Targeted deepening may allow part of the pond to intersect groundwater
for longer and may create useful drought-refuge habitat, but excavation cannot generate
additional groundwater.

Proposals involving pond lining, imported water, pumping or groundwater abstraction should
be assessed as engineering interventions rather than routine pond maintenance. They would
introduce capital expenditure, energy use, regulatory considerations, maintenance
obligations and potential environmental effects.

The most proportionate management response is to improve the pond’s resilience across a
range of water levels while collecting sufficient local evidence to test the conceptual
hydrological model.



4.12 Recommended hydrological monitoring

A local monitoring programme should be established before major excavation or engineering
is commissioned. At minimum, this should include a fixed staff gauge or surveyed datum,
regular water-level measurements, repeat fixed-point photography and comparison with
local rainfall and Environment Agency water-situation information.

Continuous recording with a pressure logger would provide a clearer account of the rate and
timing of water-level change. A suitably designed shallow groundwater monitoring point
outside the pond could help determine whether pond level and local groundwater head rise
and fall together.

Monitoring should extend across at least one complete autumn—winter recharge period and
subsequent spring—summer recession. A longer record would provide greater confidence
because a single year may not capture the range of hydrological conditions experienced at
the site.

Rainfall, pond level and groundwater data should be interpreted together. This would help
distinguish rapid responses to direct rainfall from slower groundwater recovery and identify
whether residual water consistently occupies the same source area.

The purpose of monitoring is not to delay reasonable routine management. It is to ensure
that significant expenditure and irreversible physical intervention address the processes
actually controlling the pond.

5. Pond Morphology, Sediment and Geomorphological Condition
5.1 Pond form and functional condition

The physical form of Boughton Village Pond influences how water is retained and distributed,
where sediment accumulates, how rapidly shallow areas become exposed and which habitats
remain available as water levels fluctuate. Pond depth, bank gradient, shoreline complexity
and the relationship between shallow margins and deeper water are therefore integral to
ecological and hydrological function rather than merely matters of visual appearance (Hill et
al., 2021; Sayer et al., 2023).

The available photographs and site observations indicate that the pond comprises a broad,
predominantly shallow basin with a more localised area in which water persists for longer
during dry conditions. This is consistent with a pond whose winter or spring inundation
footprint is substantially larger than the area capable of retaining water through prolonged
groundwater recession.



The exposed bed does not appear to consist uniformly of deep, soft sediment. Gravelly or
stony material is visible across substantial areas, while finer deposits appear to be
concentrated within particular parts of the basin. The distinction is important because
wholesale dredging would disturb areas of comparatively firm bed without necessarily
delivering an equivalent hydrological or ecological benefit.

5.2 Sediment sources and distribution

Pond sediment develops from both external and internal sources. External inputs may include
soil washed from surrounding land, road or track runoff, leaf litter, material carried by animals
and deposits associated with historic agricultural use. Internal sediment develops as aquatic
and marginal vegetation dies, organic matter decomposes and fine biological material
accumulates on the bed. The relative importance of these sources changes over time as land
use, hydrology and management alter (Riley et al., 2018; Sayer et al., 2023).

Boughton Pond was reportedly used for washing agricultural equipment as well as livestock
watering. That history provides a plausible explanation for some direct introduction of soil
and farm-derived material, although it does not demonstrate that historic washdown is the
dominant source of sediment now present.

Sediment distribution within the basin is unlikely to be uniform. Fine material tends to
accumulate in lower-energy depositional areas, whereas coarser mineral material may
remain exposed where localised inflow, wave action, historic trampling or periodic
disturbance limits deposition. Marginal vegetation can also slow water movement and retain
fine material, allowing stable vegetated shelves and berms to form around parts of the pond
(Riley et al., 2018; Sayer et al., 2023).

Current observations suggest that finer deposits are concentrated within parts of the
southern and south-eastern basin, while the south-western area is considered the probable
groundwater-source zone, subject to confirmation through survey and monitoring.

5.3 Sediment is not inherently evidence of failure

Sediment is a natural and ecologically important component of pond ecosystems. Pond mud
supports microbial processes, aquatic invertebrates, rooted plants and long-lived biological
propagules, including seeds and resistant life stages. Historic sediments may also retain
evidence of earlier ecological conditions and management (Walton et al., 2021; Sayer et al.,
2023).

The presence of mud or organic material does not, in itself, demonstrate that a pond requires
dredging. Ecological concern arises where the depth or composition of accumulated material
materially reduces water depth, increases nutrient availability, elevates oxygen demand,



prevents aquatic plant establishment or accelerates the replacement of open water by
terrestrial vegetation (Riley et al., 2018).

The appropriate management question is therefore not whether sediment is present, but
whether its quantity, character and distribution are preventing the pond from achieving the
hydrological, ecological, landscape or amenity objectives agreed by the village.

At Boughton, the available evidence points to a mixed physical condition rather than uniform
deep infilling. This supports a selective, evidence-led intervention rather than indiscriminate
whole-basin dredging.

5.4 September 2025 sediment analysis

A laboratory analysis of a sample identified as “Boughton Pond” was completed in September
2025. The submitted material was analysed as a slurry or sludge matrix and reported on an
as-received basis. It contained 28.1% dry solids, had a pH of 7.49 and contained 3.28% organic
matter by loss on ignition. Total Kjeldahl nitrogen was reported as 0.180% by fresh weight,
total phosphorus as 494 mg/kg and total potassium as 447 mg/kg.

The sample also contained a high concentration of calcium relative to the other reported
major elements. Its neutral to slightly alkaline pH and physical composition are consistent
with calcium-rich mineral sediment, although the analysis does not establish the material’s
geological origin.

The reported concentrations of lead, cadmium, mercury, nickel, chromium, copper and zinc
do not indicate an obvious heavy-metal enrichment within the submitted sample. However,
the results are reported largely on a fresh-weight basis and do not amount to a formal
declaration that the sediment is uncontaminated or suitable for unrestricted reuse.

Most importantly, this analysis should be described as a snapshot of one submitted sediment
sample. It does not represent a spatially comprehensive assessment of the entire pond. The
report does not establish the precise sampling location, depth, whether the material was a
single grab or composite sample, or whether the principal sediment zones and historic
washdown areas were all represented.

The analysis also did not include hydrocarbons, pesticides or other organic contaminants that
could potentially be relevant to historic agricultural equipment washing. The results should
therefore be interpreted as an initial indication of sediment condition rather than a complete
contamination or reuse assessment.



5.5 Interpretation of the sediment snapshot

The September 2025 analysis indicates that the submitted material was wet but substantially
mineral sediment rather than highly organic, peat-like pond sludge. The reported dry-solids
and organic-matter values support the field observation that at least part of the pond bed
contains mineral material rather than uniformly deep organic mud.

The nutrient results demonstrate that the sediment contains nitrogen, phosphorus and
potassium and could therefore influence vegetation growth if excavated material were placed
within the pond margins. Total nutrient concentration does not, however, show how much
would be immediately biologically available or how the material would behave after
excavation and exposure to oxygen.

The generic comparisons with farmyard manure, slurry, compost and biosolids on page 3 of
the laboratory report are agronomic reference values. They do not provide ecological
sediment-quality thresholds and should not be used as evidence that pond sediment is either
suitable or unsuitable for reuse.

The September 2025 analysis provides a useful snapshot indicating that the submitted
sediment was predominantly mineral, neutral to slightly alkaline and not obviously enriched
in the heavy metals tested. It does not characterise the full spatial variability of sediment
across Boughton Pond or demonstrate that all excavated material would be suitable for
unrestricted reuse.

5.6 Further sediment investigation

Before substantial excavation is commissioned, the existing laboratory result should be
supplemented by a basic spatial assessment of sediment depth and character.

A systematic probing survey should be undertaken along recorded transects across the pond.
The survey should distinguish soft accumulated sediment from firm mineral bed and should
be linked to a topographic survey so that sediment thickness, bed elevation and water level
can be interpreted together.

The physical assessment should distinguish, as far as practicable, between loose organic silt,
cohesive clay-rich sediment, sand, gravel, stone and any buried constructed feature that
might relate to a historic well or former agricultural use.

Additional chemical sampling should be proportionate and directed towards the proposed
works. It should include the probable south-western source area, the southern and south-
eastern depositional zones and any location considered likely to have received material from
historic equipment washing. Where material is proposed for reuse within the pond footprint,
the analysis should be sufficient to assess environmental suitability for that particular use.



The purpose of further sampling is not to repeat the existing test unnecessarily. It is to
determine whether the 2025 snapshot is representative and whether any localised areas
differ materially from the sampled sediment.

5.7 Limits of dredging

Dredging can increase basin depth, remove excessive accumulations and recreate open-water
or early-successional habitat. Research from eastern English agricultural ponds has shown
substantial ecological benefits where heavily shaded and terrestrialised ponds were restored
through removal of woody vegetation and accumulated sediment. The outcome nevertheless
depends on the initial condition, hydrology, water quality, sediment character and restoration
objective; intensive dredging is not appropriate for every pond (Sayer et al., 2012; Siggery et
al., 2025).

Boughton differs from many deeply terrestrialised farmland ponds because its water-level
decline has occurred within a wider context of drought, soil-moisture deficit and groundwater
recession. Sediment removal may allow deeper areas to retain water for longer, but it cannot
increase effective rainfall, replenish groundwater or raise the local hydraulic head.

Dredging should therefore be described as a potential basin-form and habitat-management
intervention, not as a mechanism for creating additional groundwater or guaranteeing
permanent open water.

Excessive or poorly controlled excavation could remove original firm bed material, damage a
groundwater pathway, destabilise banks, create unsafe steep margins or remove sediments
containing ecological and historic evidence. The objective must be defined before the method
and volume of excavation are selected.

5.8 Probable source area and targeted deepening

The persistence of residual water within a localised part of the pond suggests that this location
may coincide with the lowest bed elevation, a groundwater pathway or both. The current
working interpretation places the probable source within the south-western part of the
basin, subject to confirmation through topographic survey, sediment probing and monitoring
during both wet and dry conditions.

If the source location is confirmed, carefully targeted removal of excessive soft material could
clarify or expose the feature, increase local depth and create a cooler residual-water refuge
during drought. These are realistic objectives.

It should not be claimed that excavation will increase groundwater flow. If the source is a
historic well or localised geological pathway, inappropriate excavation could damage or alter



it. Works around the probable source should therefore proceed cautiously and under a clearly
defined method statement.

The broader southern and south-eastern depositional areas may also justify selective removal
where sediment depth is shown to be excessive. Retaining the majority of the firm bed would
reduce disturbance and preserve the pond’s physical and biological legacy.

5.9 Retention of the historic basin

The historic outer pond form should be retained even where the full basin is not permanently
inundated. The outer footprint records the feature’s landscape history and provides space to
accommodate seasonal and interannual water-level variation.

Retention does not require the entire footprint to remain open water. Shallow margins can
alternate between inundated, marshy, damp and temporarily dry conditions. This variation is
a normal component of pond hydroperiod and can support a wider range of habitats than a
uniformly deep or steep-sided basin (Hill et al., 2021; Sayer et al., 2023).

The future design should therefore distinguish between the historic pond footprint and the
permanent or semi-permanent open-water core. The distinction allows the pond to remain
visually recognisable while accommodating its natural hydrological range.

5.10 Gradual margins and seasonal shelves

Broad, shallow margins accommodate fluctuating water levels more effectively than abrupt
banks. As water recedes across a gradual profile, it creates a sequence of shallow water, wet
sediment, emergent vegetation and terrestrial margin. A steep bank instead produces a
narrow transition and can leave an abrupt, eroding edge.

National guidance recommends extensive shallow-water areas and gently graded margins,
with the shallowest water often supporting particularly rich habitat. Slopes shallower than
approximately 1:5 are generally preferable where space permits, while much gentler profiles
may provide greater ecological value and resilience (Sayer et al., 2023).

At Boughton, gradual shelves would help the pond remain coherent during water-level
recession. During wetter periods they would support shallow aquatic habitat; during drought
they would become vegetated drawdown zones rather than extensive abrupt bare banks.

5.11 Potential reuse of sediment

Subject to representative chemical assessment and physical suitability, some excavated
material may be capable of reuse within the existing pond footprint.



Suitable material could be placed behind securely anchored biodegradable coir rolls or low
brash structures to form broad, gently graded marginal shelves. These elements would
provide temporary support and erosion control while vegetation establishes. Long-term
stability should derive from low gradients, appropriate material properties and rooted
vegetation rather than continued dependence on the coir or brash structure.

Any retaining feature should remain low and integrated into a broad profile rather than
creating a narrow raised bund. The previously suggested height of less than approximately
0.4 metres may provide a conceptual starting point, but final dimensions should be
determined through topographic survey, stability assessment, expected water-level range
and consideration of public safety.

The 2025 laboratory snapshot provides initial reassurance that the sampled sediment was not
obviously enriched in the metals tested, but it is not sufficient by itself to authorise blanket
reuse of all material. Suitability must be assessed in relation to the actual source area,
intended placement and relevant regulatory requirements.

5.12 Preferred sediment-management strategy

The evidence does not support whole-basin dredging as the default response to low water
levels.

The preferred strategy is to retain the historic outer basin and firm bed, verify the probable
groundwater-source location, map sediment thickness and type, use the September 2025
laboratory analysis as an initial snapshot, undertake proportionate supplementary sampling
and remove only deposits that materially obstruct agreed hydrological, ecological or amenity
objectives.

Targeted removal around the confirmed source and principal depositional areas could then
be combined with the creation of gradual vegetated margins using suitable material where
this can be achieved safely.

This approach recognises that sediment is both a potential management pressure and a
functioning part of the pond ecosystem. It avoids treating the pond as a basin that simply
needs to be emptied and deepened.

5.13 Management conclusion

Sediment contributes to the current physical and ecological condition of Boughton Pond, but
it has not been demonstrated to be the principal cause of low water levels.

The September 2025 analysis provides a valuable but limited snapshot of the submitted
sediment. It indicates predominantly mineral, neutral to slightly alkaline material without an



obvious elevation in the metals analysed. It does not establish the condition of all sediment
across the pond or remove the need for targeted spatial verification before excavation and
reuse.

The most defensible intervention is selective sediment removal around the confirmed source
and main depositional zones, combined with retention of firm bed material and the formation
of broad, stable and vegetated margins. This should follow basic topographic, sediment and
hydrological assessment.

The objective should be to improve depth variation, physical resilience and habitat diversity,
not to imply that dredging can guarantee a permanently full pond.

6. Vegetation, Bank Stability and Terrestrial Margins
6.1 Vegetation as part of pond function

Vegetation around Boughton Village Pond should not be treated simply as visual growth
occupying space that would otherwise be open water. Aquatic, emergent and terrestrial
plants influence sediment retention, shoreline structure, habitat complexity, water quality
and the movement of animals between the pond and surrounding land. Pond margins
frequently support a substantial proportion of a pond’s biological diversity because they
contain the transition between permanent water, shallow water, seasonally wet sediment
and terrestrial habitat (Oertli and Parris, 2019; Riley et al., 2018).

The ecological value of a pond does not depend on maximising one vegetation type. Open
water, submerged plants, floating-leaved vegetation, emergent stands, wet drawdown areas,
taller terrestrial vegetation and selected areas of scrub or shade can each contribute distinct
habitat. The management objective should therefore be structural diversity and hydrological
compatibility rather than either complete clearance or unrestricted succession (Hill et al.,
2021; Cuenca-Cambronero et al., 2023).

At Boughton, the available photographs indicate that established marginal plants are already
performing important physical and ecological functions. Vegetated margins are trapping
sediment, developing naturally graded berms and reducing the extent of bare, abrupt pond
edge. These observations are consistent with the known ability of emergent vegetation to
slow near-bed water movement, encourage deposition of suspended particles and reduce
sediment resuspension (Vymazal, 2013; Riley et al., 2018).



6.2 Existing marginal vegetation

The pond supports a mixture of emergent and marginal vegetation. Yellow flag iris, common
reed, rushes and sedges have been recorded or discussed, although species-level names
should only be used where diagnostic features are visible and identification is sufficiently
reliable.

Where identification cannot be confirmed, plants should be described using an appropriate
functional or taxonomic category, such as sedge, rush, reed, emergent macrophyte or
marginal wetland herb. This is preferable to false precision, particularly because management
requirements can differ between superficially similar species.

The presence of wetland plants around a fluctuating pond is not evidence that the margins
have ceased to function as part of the waterbody. Emergent plants commonly occupy the
zone between deeper open water and dry land, and their distribution moves in response to
water depth, hydroperiod, sediment condition, nutrients, shade and disturbance (Oertli and
Parris, 2019; Cuenca-Cambronero et al., 2023).

The pond should therefore be evaluated as a mosaic rather than divided rigidly into “water”
and “land”. Areas that are dry during summer recession may remain part of the functional
pond margin and become inundated again following groundwater recovery.

6.3 Vegetation and bank stability

Roots can increase the resistance of soil and sediment to erosion by binding particles and
reinforcing the surface layer. Above-ground stems can reduce local flow velocity and wave
energy, while dense marginal growth can trap suspended material and promote gradual
sediment accretion. The magnitude of these effects depends on plant species, root
architecture, density, bank material, slope and hydraulic exposure; vegetation should not be
assumed to stabilise every bank equally (Simon and Collison, 2002; Riley et al., 2018).

At Boughton, vegetated margins appear to have developed broad, relatively stable transitions
between the pond bed and surrounding land. By contrast, areas where equivalent cover is
absent or repeatedly removed appear more exposed and abrupt. This is a site observation
rather than a measured erosion comparison, but it is consistent with established
biogeomorphological relationships between vegetation, sediment retention and bank
stability.

Marginal vegetation should consequently be retained where it is stabilising the pond edge.
Removal should be justified by a defined purpose, such as maintaining a selected view,
preventing dominance by a single species, providing safe access or protecting a confirmed
structure. It should not be undertaken solely to create a uniformly bare margin.



Vegetation alone will not correct unstable geometry. Where banks are excessively steep,
undercut or composed of loose deposited material, regrading may be required. The preferred
approach is to combine shallow stable profiles with rooted vegetation rather than relying on
plants to secure an intrinsically unstable face.

6.4 Ecological importance of structural diversity

Aquatic vegetation is a major determinant of habitat complexity within ponds. Submerged,
floating and emergent plants provide egg-laying surfaces, refuge from predators, feeding
areas, emergence supports and attachment surfaces for algae and microorganisms. Studies
of lowland English ponds have found that ponds with abundant aquatic vegetation and
vegetated buffer strips can support particularly rich Odonata assemblages, including
dragonflies and damselflies (Raebel et al., 2012).

At the pondscape scale, diversity is supported not by making every pond identical but by
retaining waterbodies at different successional stages and with different combinations of
shade, hydroperiod and vegetation. Uniform intensive management can reduce this variation,
while unmanaged succession across all ponds can also lead to homogenisation. Adaptive
management should seek a varied but deliberate balance (Hill et al., 2021; Oertli et al., 2025).

For Boughton, a mixed structure is preferable to either a completely open ornamental basin
or a fully vegetated marsh. The pond should retain open water where hydrologically
sustainable, established marginal stands, shallow seasonal shelves, sunny areas and selected
shade.



6.5 Management of common reed and other dominant plants

Common reed can provide valuable habitat, root reinforcement and shelter, but it can expand
through shallow nutrient-rich areas and reduce open-water or plant-community diversity
where one stand becomes dominant. Its presence should therefore be managed according to
extent and function rather than treated as inherently beneficial or inherently problematic.

Whole-stand removal is not recommended. A more proportionate approach is small-scale
rotational cutting, undertaken in separate sections over successive years. Cut material should
be removed from the pond margin where practicable to avoid adding unnecessary organic
matter and nutrients.

Rotational management retains refuge habitat while preventing complete dominance. Timing
should take account of nesting birds, overwintering invertebrates, amphibians and other
fauna using the stems and litter. The precise cutting programme should follow a mapped
assessment of existing reed extent and the agreed location of open-water views and access.

Sedges, rushes and yellow flag iris may also require occasional control where they expand
into agreed access points or eliminate other habitat. Management should remain selective.
Uprooting extensive rooted stands can disturb sediment and expose banks, while repeated
close cutting can weaken the vegetation responsible for stabilising the margin.

6.6 Shade and tree management

The ecological effect of shade depends on its extent and distribution. Some shade can
moderate temperature, provide woody habitat and diversify conditions. Excessive canopy
closure can reduce aquatic plant growth, increase leaf-litter input and promote long-term
terrestrialisation.

Research on farmland ponds in Norfolk has shown that heavily shaded, long-neglected ponds
can respond strongly to restoration involving removal of encroaching woody vegetation and
accumulated sediment. Open-canopy and restored ponds have supported increased wetland-
plant, aquatic-invertebrate, bird and pollinator diversity (Walton et al., 2020; Walton et al.,
2021; Siggery et al., 2025).

These studies do not support removal of all trees from Boughton. They concern ponds where
woody succession and heavy shading were principal causes of ecological degradation.
Boughton should instead retain a varied light environment, with sufficient open sunny water
and margin for aquatic plants and invertebrates alongside selected shade and mature
landscape features.

Any tree work should be based on canopy extent, arboricultural condition, shading pattern,
leaf-litter contribution, landscape value and wildlife use. It should not be undertaken simply



because trees use water. Tree removal at the scale available around a village pond would not
be expected to reverse a regional or local groundwater deficit.

6.7 Amenity grassland and mowing

The closely mown grass surrounding parts of the pond is best described as species-poor
amenity grassland unless a botanical survey demonstrates a more diverse composition. Short
turf can be appropriate for paths, seating, visibility and public access, but maintaining the
entire margin as closely cut grass provides limited structural diversity and a weak transition
between the pond and surrounding terrestrial habitat.

Longer grass and mixed wetland-edge vegetation provide shelter, foraging habitat and
movement routes for amphibians, invertebrates and small mammals. They also increase the
range of flowering and seed-bearing plants available to pollinators and birds. Research in
intensively managed agricultural landscapes consistently identifies permanent semi-natural
margins as important refuges within otherwise simplified land-use matrices (McCracken et
al., 2012; Walton et al., 2020).




A zoned mowing regime is therefore recommended. Short grass should be retained only
where it serves a clear function, including defined paths, seating, road visibility, safety and
agreed viewpoints. Elsewhere, longer vegetation should be allowed to develop.

Cut material should generally be collected and removed. Repeatedly leaving arisings can
increase litter accumulation and soil fertility, favouring coarse, competitive vegetation. A cut-
and-collect approach can gradually reduce nutrient availability and create conditions more
favourable to a varied sward, although outcomes depend on the existing soil and seed source.

Longer vegetation can shade the ground and moderate near-surface conditions, but it should
not be claimed that this will materially raise the pond water level. Its principal benefits are
ecological structure, soil protection, reduced bare ground and improved continuity between
aquatic and terrestrial habitats.

6.8 Suggested mowing structure

A practical mowing plan should divide the land around the pond into a limited number of
management zones rather than apply one uniform prescription.

Frequently used access routes and formal viewpoints may require several cuts during the
growing season. Wider areas of amenity grass could be cut less frequently, while selected
margins could receive one annual cut after the main flowering and invertebrate season. Some
patches should remain uncut through winter to retain stems, seeds and shelter.

The exact dates should remain adaptive because weather and plant growth vary between
years. The essential principles are to avoid mowing the entire site at once, remove cuttings
where practicable and retain year-round structural variation.

A narrow, closely cut strip immediately beside the water should not be created around the
whole pond. This would interrupt the wetland—terrestrial transition and could expose the soil
to erosion. Short access points can instead be provided at selected locations.

6.9 Nutrient enrichment and plant growth

Vigorous plant growth can be influenced by nutrient availability, sediment disturbance,
waterfowl, grass cuttings, surrounding land use and historic inputs. The September 2025
sediment snapshot confirmed the presence of nitrogen, phosphorus and potassium in the
sampled material, but it did not establish the bioavailability or spatial distribution of those
nutrients across the pond.

Dense vegetation should not automatically be interpreted as proof of eutrophication,
because plant abundance also reflects water depth, hydroperiod, light and disturbance.
Nevertheless, unnecessary nutrient inputs should be reduced. This includes removing mowing



arisings, discouraging duck feeding, avoiding disposal of garden material and preventing soil
or fertiliser runoff where practicable.

Vegetation management should address the nutrient cycle as well as visual appearance.
Repeated cutting without removal transfers little nutrient away from the site, whereas cut-
and-collect management can gradually export some plant-bound nutrients.

6.10 Herbicide use

Routine herbicide use in or around Boughton Village Pond is not recommended. Wetland
vegetation can generally be managed more selectively through cutting, hand removal,
shading control or small-scale excavation, depending on the species and objective.

Plant-protection products used professionally in Great Britain must be authorised for the
intended use and applied in accordance with the product conditions and relevant pesticide
legislation. Professional use is subject to competence, handling, storage, equipment and
record requirements, and the HSE Code of Practice provides the applicable framework for
England and Wales (Health and Safety Executive, 2025, 2026).

Application in or near water may also require prior Environment Agency agreement,
depending on the location and proposed use. Environment Agency guidance requires
precautions to protect water, wildlife and other non-target features, and stresses compliance
with product labels, training and appropriate application conditions (Environment Agency,
2017).

The Parish Council should therefore adopt a clear presumption against herbicide use within
the pond and its functional margins. Any exceptional proposal should be supported by
confirmed plant identification, a documented need, assessment of non-chemical alternatives,
an authorised product, appropriately competent operators, a written risk assessment and any
required regulatory agreement.

Public-liability insurance should be required by the Parish Council as a condition of authorising
contractors or volunteers to undertake such work. This should be presented as a governance
and risk-management requirement rather than as a universal statutory rule.

6.11 Unauthorised vegetation management

No resident, volunteer or contractor should spray, cut, uproot or materially alter vegetation
at the pond without prior written Parish Council authorisation. The pond is a community
asset, and uncoordinated action can undermine agreed ecological objectives, expose banks,
remove habitat and create uncertainty about substances applied near water.



The apparent treatment of vegetation by an unidentified person should therefore be
recorded and investigated. The report should not state that a criminal offence has been
proved without evidence of the person involved, product used, ownership, authorisation and
surrounding circumstances.

Future management should be controlled through a written plan that identifies who may
undertake work, the approved methods, timing, locations, biosecurity measures and
reporting requirements.

6.12 Monitoring vegetation change

Management should be supported by a simple repeatable vegetation record. Fixed-point
photographs should be taken from the same locations at least seasonally and before and after
significant work.

A baseline map should record the approximate extent of open water, reed, sedge/rush
vegetation, wetland herbs, longer grass, short amenity grass, scrub, trees and bare or eroding
banks. Species should be recorded only to the level that can be identified reliably.

Monitoring should focus on trends relevant to management rather than attempt to produce
an unnecessarily complex botanical dataset. Useful indicators include:

e the proportion of the shoreline with stable vegetation;
e the extent of any dominant reed stand;

e retained open-water views;

e changes in bare or eroding ground;

o spread of terrestrial vegetation into seasonal margins;
e evidence of unauthorised cutting or spraying.

A more detailed botanical survey would be justified before major vegetation clearance or
where protected, notable or invasive species may be affected.

6.13 Preferred vegetation-management approach

The evidence supports a zoned and rotational approach rather than uniform close mowing or
wholesale clearance.

The future pond should retain established marginal plants where they stabilise sediment and
provide habitat, manage dominant stands in small sections, maintain selected open views and
access points, and allow longer terrestrial vegetation to develop around much of the
perimeter.



This approach would preserve the pond’s public visibility while strengthening its ecological
transition, bank condition and resilience to fluctuating water levels.

6.14 Management conclusion

Marginal and terrestrial vegetation is not the principal cause of Boughton Pond’s low water
level. It is an important component of the pond’s physical and ecological functioning.

Established wetland plants are likely to be contributing to sediment retention, bank
protection and habitat complexity. Their management should be selective, rotational and tied
to agreed objectives. Extensive close mowing and unplanned removal should be replaced by
zoned cut-and-collect management and clearly authorised intervention.

The objective should not be to eliminate vegetation in pursuit of a uniformly open ornamental
appearance. It should be to create a balanced mosaic of open water, shallow seasonal habitat,
stable vegetated margins, selected views and structurally varied terrestrial habitat.

7. Water Quality, Nutrient Inputs, Waterfowl and Fish
7.1 Water quality as an interacting pond process

Water quality in a small pond is governed by the interaction of hydrology, sediment, nutrients,
vegetation, temperature and biological activity. These factors cannot be interpreted
independently. Low water levels reduce dilution and concentrate substances within a smaller
volume, while warm conditions can increase biological activity and reduce the capacity of
water to retain dissolved oxygen. Disturbance of fine sediment can release nutrients and
increase turbidity, and the loss of submerged vegetation can further weaken water clarity and
ecological stability (Riley et al., 2018; Scheffer et al., 2001).

Boughton Pond has not yet been subject to a systematic water-quality monitoring
programme. Its present chemical condition, seasonal variability and ecological status
therefore cannot be determined reliably from appearance alone. Clear water is not
necessarily nutrient-poor, while turbid or vegetated water is not automatically polluted. A
scientifically defensible assessment requires measured data interpreted alongside water
depth, temperature, weather, sediment condition and biological observations.

The September 2025 sediment analysis provides useful information about one submitted
sample, including measurable nitrogen and phosphorus, but it is not a water-quality
assessment and does not establish nutrient concentrations within the pond water.



7.2 Nutrient sources

Nitrogen and phosphorus are essential components of freshwater ecosystems, but excessive
inputs can increase algal and plant production, accelerate organic accumulation and
contribute to oxygen depletion when biological material decomposes. In shallow
waterbodies, nutrients may enter through surface runoff, eroded soil, atmospheric
deposition, animal faeces, uneaten food, decaying vegetation and groundwater. Previously
accumulated phosphorus may also be recycled from sediment under suitable physical and
chemical conditions (Riley et al., 2018; Scheffer et al., 2001).

Potential nutrient sources at Boughton include surrounding land, accumulated sediment, leaf
litter, mowing arisings, waterfowl, artificial feeding and the pond’s historic agricultural use.
The relative importance of these pathways has not been measured, and none should be
presented as the sole cause of current pond condition.

The sediment snapshot reported total phosphorus of 494 mg/kg, total potassium of 447
mg/kg and total Kjeldahl nitrogen of 0.180% on an as-received basis. These values confirm
that the sampled sediment contains nutrients but do not establish their biological availability
or the rate at which they may enter the water column.

A principal management objective should be to avoid preventable external nutrient additions.
Current English pond-management guidance recommends preventing fertilisers, manure,
pesticides and sediment-laden runoff from reaching ponds and establishing suitable
terrestrial buffers around them (Department for Environment, Food and Rural Affairs, 2024).

7.3 Nutrient enrichment and ecological state

Shallow ponds and lakes can occur in contrasting ecological conditions. One state may be
dominated by submerged and emergent vegetation with relatively clear water; another may
be dominated by phytoplankton and suspended sediment, producing persistent turbidity.
Nutrient enrichment, sediment disturbance, loss of aquatic plants and the structure of the
animal community can all influence transitions between these conditions (Scheffer et al.,
2001).

These ecological models are relevant to Boughton but should be applied cautiously. Boughton
is a small, fluctuating village pond rather than a large shallow lake, and no comprehensive
record of its aquatic macrophytes, phytoplankton, zooplankton or water chemistry is
currently available.

The report should not therefore label the pond as eutrophic solely because it supports
vigorous vegetation or contains nutrient-bearing sediment. Eutrophication is a process of
nutrient enrichment and ecological response that should be assessed from multiple



indicators, including nutrient concentrations, algal abundance, water clarity, oxygen
conditions, vegetation composition and biological community structure.

The precautionary management response is nevertheless clear: avoid additional artificial
nutrient inputs, retain functioning marginal vegetation, minimise unnecessary sediment
disturbance and monitor any evidence of recurrent algal blooms, odour, fish distress or severe
oxygen depletion.

7.4 Waterfowl as part of the pond ecosystem

Occasional use by wild ducks and other waterbirds is a normal component of pond ecology.
Waterbirds can transport seeds and other organisms between waterbodies and contribute to
ecological connectivity. Their presence should not automatically be regarded as damaging
(Suffolk Wildlife Trust, n.d.).

Problems arise where artificial feeding or highly favourable amenity conditions concentrate
more birds than the pond can support naturally. Waterfowl excreta introduce nitrogen,
phosphorus and faecal microorganisms, while grazing, trampling and dabbling can disturb
sediment and damage aquatic vegetation. The scale of the effect depends on bird numbers,
residence time, pond volume, feeding intensity and water exchange (Téth et al., 2023).

A UK study of amenity ponds found higher concentrations of faecal indicator organisms in
ponds used by waterfowl than in comparison ponds, demonstrating that waterbirds can
materially influence the bacteriological quality of small public waterbodies (Abulreesh, Paget
and Goulder, 2004).

These findings do not establish that Boughton Pond currently has unsafe microbiological
conditions. No site-specific microbiological testing has been reviewed. They do demonstrate
why waterfowl numbers and artificial feeding should form part of pond management,
particularly where children or dogs may come into contact with the water.

7.5 Artificial feeding

Artificial feeding increases the amount of organic material entering a pond both directly,
through uneaten food, and indirectly, by attracting and retaining greater numbers of birds.
Uneaten food can decompose, add nutrients, encourage bacterial and fungal growth and
attract rats and other scavengers. Concentrating birds also increases faecal loading and
shoreline disturbance. Local-authority and wildlife guidance therefore commonly advises
against artificial feeding at ponds where water quality and wildlife habitat are management
priorities.

Replacing bread with food marketed as healthier for ducks does not remove the ecological
problem if feeding continues to maintain unnaturally high bird numbers. The primary issue



for pond management is not only the nutritional quality of the food but the cumulative
addition of food, faeces and animal activity.

Boughton Parish Council should therefore discourage routine feeding rather than promote an
alternative feeding regime. Signs should explain that the purpose is to protect the pond and
maintain birds at numbers supported by natural food resources, not to exclude wild birds.

A suitable public message would be:

Please do not feed the ducks. Artificial feeding increases nutrient inputs, encourages
birds to gather in unnaturally high numbers and can reduce pond-water quality and
wildlife habitat.

7.6 Waterfowl management

The preferred approach is not to remove naturally occurring waterfowl but to reduce the
artificial factors that concentrate them. This should begin with cessation of feeding, removal
of discarded food and packaging, retention of robust marginal vegetation and monitoring of
bird numbers.

Marginal planting should include varied emergent cover rather than continuous short grass
to the water’s edge. Dense bird-access points can be retained at selected locations if needed,
but the entire shoreline should not be maintained as an easily grazed and trampled amenity
edge.

No control of birds should be undertaken without a clearly demonstrated need and
consideration of wildlife legislation. The present evidence supports habitat and behaviour
management rather than direct population control.

Where sick or dead birds are found, they should be recorded and dealt with using current
government animal-disease and public-health guidance. Waterfow! should not be handled
casually by residents or volunteers.

7.7 Existing fish status

The current fish community of Boughton Pond has not been established. The presence,
species, abundance and origin of fish should therefore be treated as matters requiring
confirmation.

A visual observation of individual fish would not provide a reliable population assessment.
Depending on water clarity and season, fish may be difficult to detect, and populations may
persist within the deepest residual area after much of the pond has dried.



Before any proposal to stock, remove or manage fish is considered, the Parish Council should
determine whether fish are present and, where practicable, identify the species and broad
population structure. This could initially involve resident records, environmental DNA
sampling or survey by an appropriately experienced fisheries ecologist. The method should
be proportionate to the pond’s size, depth and management objective.

7.8 Fish and pond ecology

Fish are a natural component of some ponds, but many small ponds of high conservation
value are naturally fishless or support only intermittent fish populations. Fish can influence
pond communities through predation, competition, nutrient recycling and physical
disturbance.

Bottom-feeding fish, particularly at high densities, can resuspend sediment, increase turbidity
and weaken the establishment of submerged plants. Experimental evidence shows that
benthivorous fish can produce density-dependent reductions in macrophyte growth and
contribute to a shift from clear, plant-dominated water towards a more turbid condition
(Zzhang et al., 2022).

The relationship is not identical in every pond. Effects depend on fish species, biomass,
sediment type, vegetation cover, nutrient concentrations and water depth. It would therefore
be inappropriate to assume that any fish presence is necessarily damaging. Equally, stocking
should not be treated as harmless simply because fish may already occur.

Submerged aquatic plants can be lost where high fish biomass combines with turbidity,
nutrient enrichment and sediment disturbance. Reviews of shallow-water ecosystems
identify benthivorous fish as one factor capable of initiating or reinforcing macrophyte
decline, including in comparatively low-nutrient waters (Phillips et al., 2016).

7.9 Fish, drought and dissolved oxygen

The pond’s fluctuating hydrology is a significant constraint on any fish population. As water
volume declines, fish become concentrated within residual pools. Water temperature can rise
quickly in shallow water, while oxygen demand from fish, microorganisms and decomposing
organic material continues.

Dissolved oxygen may fall overnight and during periods of warm, still weather, particularly
where algal or plant respiration and sediment oxygen demand are high. A pond that
periodically becomes very shallow may therefore provide unsuitable conditions for
maintaining a large or deliberately stocked fish population.

Fish deaths during drought would create further organic and nutrient loading and could
present an animal-welfare and public-amenity issue. A fishery-based objective would



consequently require a much more controlled and intervention-dependent waterbody than
the adaptive wetland pond recommended in this report.

7.10 Fish stocking

Fish should not be introduced into Boughton Pond as part of routine amenity or wildlife
management. Stocking could increase predation on aquatic invertebrates and amphibian
larvae, disturb sediment, recycle nutrients and create welfare risks during drought and low-
oxygen conditions (Sayer et al., 2023; Phillips et al., 2016).

This recommendation applies particularly to ornamental carp and other benthic-feeding
species capable of disturbing the pond bed. Introducing fish would also make it harder to
establish submerged vegetation and maintain clear, structurally diverse shallow-water
habitat.

No stocking should occur without:

e aclearly agreed pond objective;

e confirmation of existing fish status;

¢ assessment of water depth and hydroperiod;

¢ consideration of ecological and animal-welfare effects;

e confirmation of any permissions or fish-health requirements;
e afunded long-term management plan.

For a pond intended principally to support freshwater biodiversity and accommodate natural
seasonal fluctuation, the default should be no deliberate fish stocking.

7.11 Dogs and public access

Dogs entering the pond may disturb sediment, damage marginal vegetation, displace wildlife
and increase faecal contamination. The level of impact depends on frequency, access
location, water depth and bank condition.

Complete exclusion may not be necessary, but unrestricted access around the whole
shoreline would conflict with the objective of establishing stable vegetated margins. Access
should therefore be managed through clear paths and, where appropriate, a selected low-
impact viewing or contact point. Owners should be required to remove dog faeces from the
surrounding land.

Dogs should not enter the water during algal blooms, pollution incidents or periods when
dead or sick waterfowl are present. Appropriate temporary signs should be used where a
specific health risk is identified.



7.12 Baseline water-quality monitoring

A proportionate water-quality baseline should be established before major restoration works.
The purpose is not to create an unnecessarily intensive scientific programme but to determine
whether nutrient enrichment, faecal contamination, oxygen stress or sediment disturbance
are materially affecting management decisions.

Core field measurements should include:

e water temperature;

o dissolved oxygen and percentage saturation;
e pH;

o electrical conductivity;

e turbidity or water clarity;

o water depth and sampling location.

Periodic laboratory analysis should consider total phosphorus, soluble reactive phosphorus,
nitrate, ammonium and total nitrogen. Microbiological testing for Escherichia coli and
intestinal enterococci would be appropriate if frequent human or dog contact with the water
is expected or if waterfowl pressure is substantial.

Sampling should be repeated rather than based on one isolated result. Pond chemistry can
vary markedly with season, rainfall, temperature, water depth and biological activity.
Measurements should therefore include spring, summer recession and, where possible, post-
recharge conditions.

Dissolved oxygen should be measured at a consistent time and location. A single daytime
measurement may miss overnight oxygen minima and should not be used alone to conclude
that the pond is free from oxygen stress.

7.13 Interpreting monitoring results

Water-quality results should be interpreted as part of the pond system rather than compared
mechanically with river or drinking-water standards that were not designed for this type of
waterbody.

The principal purpose is to identify patterns:

o whether phosphorus or nitrogen consistently increases during low-water periods;
o whether turbidity follows rainfall, bird activity or sediment disturbance;

o whether dissolved oxygen declines during warm conditions;

o whether conductivity suggests a changing groundwater contribution;

o whether microbiological indicators increase with waterfowl concentration;



o whether management changes produce a measurable response.

The results should be considered alongside fixed-point photographs, water-level monitoring,
sediment condition, vegetation extent and counts of waterfowl.

7.14 Management response to nutrient pressure

The initial management response should focus on preventing avoidable inputs rather than
applying chemical or proprietary pond treatments.

Priority actions are to stop artificial feeding, remove mowing arisings, avoid fertiliser and
herbicide inputs, retain marginal vegetation, reduce bare-soil runoff and prevent garden or
organic waste from entering the pond. Current pond-management guidance similarly
prioritises reducing polluted drainage and establishing vegetated buffers rather than treating
symptoms after nutrients have entered the waterbody (Department for Environment, Food
and Rural Affairs, 2024).

Routine use of algaecides, bacterial additives, nutrient-binding products or barley-straw
preparations is not recommended without a diagnosed problem, defined objective and
evidence that the proposed treatment is appropriate. Such products do not address
continuing external nutrient sources and may create repeated costs or unintended ecological
effects.

Aeration should likewise not be adopted as a substitute for hydrological and nutrient
management. Temporary aeration may have a role during an acute fish-welfare emergency,
but a permanent aerator would introduce infrastructure, power and maintenance
requirements and would not resolve groundwater deficit or excessive external nutrient
loading.

7.15 Preferred management approach

The preferred water-quality and fauna strategy is precautionary and proportionate. Artificial
feeding should cease, deliberate fish stocking should not occur, waterfowl numbers and
shoreline pressure should be observed, and preventable nutrient and sediment inputs should
be reduced.

A modest baseline of water-level, water-quality and biological observations should then be
established. This will allow future decisions to distinguish between visual concern and
measurable ecological pressure.

The management objective should not be to eliminate naturally occurring birds, plants,
sediment or seasonal change. It should be to prevent artificially elevated pressures from
overwhelming the pond’s limited water volume and natural ecological capacity.



7.16 Management conclusion

There is currently insufficient site-specific evidence to diagnose Boughton Pond as severely
eutrophic, bacteriologically impaired or dominated by fish. The absence of evidence should
not be confused with evidence of absence; these matters have not yet been assessed
systematically.

The pond’s small and fluctuating water volume makes it potentially sensitive to avoidable
nutrient inputs, waterfowl concentration, artificial feeding, sediment disturbance and fish
stocking. These pressures are most effectively managed through prevention and habitat-
based measures.

The recommended position is therefore:

Do not feed waterfowl, do not introduce fish, prevent unnecessary nutrient and
sediment inputs, retain functional marginal vegetation and establish proportionate
water-quality monitoring before considering active treatment or intensive fauna
management.

8. Management Options and the Feasibility of Maintaining Water Levels
8.1 Defining the management objective

Before a restoration design is selected, Boughton Parish Council and the wider village
community need to agree what the pond is expected to provide. A request to “restore the
pond” may refer to several different outcomes: maintaining a formal ornamental waterbody,
improving freshwater biodiversity, conserving a historic agricultural feature, providing public
amenity, or creating a balanced combination of these functions.

These objectives are not necessarily incompatible, but they have different hydrological,
ecological, financial and maintenance implications. A pond managed primarily for permanent
open water and uninterrupted views would require a different intervention from one
designed to accommodate seasonal drawdown, broad wetland margins and changing habitat
conditions. The principal management decision should therefore concern the pond’s long-
term purpose rather than the selection of individual works in isolation.

The evidence reviewed in this report supports an adaptive hybrid objective. This would retain
visible open water and the historic pond footprint while allowing water level, shallow margins
and wetland vegetation to respond to prevailing hydrological conditions. Such an approach is
consistent with current pond-restoration guidance, which emphasises variation in depth,
hydroperiod, vegetation and physical structure rather than treating permanent deep water
as the only desirable condition (Sayer et al., 2023; Hill et al., 2021).



8.2 The natural water level cannot be fixed through routine management

The water level of a groundwater-influenced pond is governed principally by its hydraulic
relationship with the surrounding ground. Where groundwater head falls below much of the
basin, mowing, vegetation clearance and routine desilting cannot maintain water above that
level.

Targeted excavation may create a deeper part of the basin that remains in contact with
groundwater for longer, but it does not increase recharge or raise groundwater head.
Similarly, removing marginal plants may enlarge the visible water surface temporarily when
water is present, but it cannot restore water to areas that are hydrologically dry.

This distinction is fundamental. Routine pond management can modify habitat structure,
basin depth and appearance. It cannot control regional rainfall, groundwater storage, soil-
moisture deficit or aquifer recession.

The realistic objective is therefore to improve the pond’s performance across changing water
levels rather than promise that one predetermined level will be maintained throughout every
year.

8.3 Option 1: continuation of existing reactive management

The first option is to continue broadly with the present approach, involving extensive close
mowing, intermittent clearance and individual responses to vegetation or low-water
concerns.

This option would require little initial planning, but it would not address the absence of an
agreed management objective or the underlying hydrological evidence. Reactive intervention
risks treating normal seasonal processes as defects, repeating work without measurable
outcomes and allowing different residents or contractors to pursue inconsistent objectives.

Close mowing may preserve a highly managed appearance and open views, but it provides a
weak ecological transition around much of the pond. Repeated removal or treatment of
marginal vegetation may also expose sediments and reduce habitat complexity without
improving the groundwater supply.

Continuation of the existing approach is therefore not recommended. Its apparent simplicity
is offset by the risk of repeated expenditure, inconsistent management and gradual
deterioration of the pond’s physical and ecological resilience.



8.4 Option 2: wholesale dredging and clearance

A second option would involve removing most accumulated sediment and marginal
vegetation to recreate a larger, deeper and more open basin.

Major restoration has produced substantial ecological benefits in some heavily shaded and
terrestrialised Norfolk farmland ponds. However, those results arose where woody
succession, shade and sediment accumulation were dominant pressures, and they do not
establish that intensive clearance is appropriate for every pond (Sayer et al., 2012; Hill et al.,
2025; Siggery et al., 2025).

Boughton Pond retains extensive firm or gravelly bed material, established marginal
vegetation and an apparent groundwater response to drought. Whole-basin dredging would
disturb areas where excessive soft sediment has not been demonstrated and would leave the
principal controls on groundwater availability unchanged.

It could also:

e remove historic and ecologically active sediment;

e damage or alter the localised groundwater source;

¢ create excessively steep or unstable banks;

e temporarily increase turbidity and oxygen demand;

e generate substantial volumes requiring management or disposal;
e impose significant access, safety and reinstatement requirements.

Wholesale dredging is therefore not recommended as the default restoration method.
Selective sediment removal remains justifiable where survey evidence demonstrates
excessive accumulation and a clear benefit.

8.5 Option 3: engineered permanently full ornamental pond

A third option would be to redesign Boughton Pond as a controlled ornamental waterbody
maintained at or near a predetermined level.

Achieving this during periods when local groundwater lies below the desired surface could
require a separate water supply and potentially the hydraulic isolation of the basin. Possible
components might include a clay or synthetic liner, imported water or groundwater
abstraction, pumping equipment, pipework, electricity, level controls, overflow arrangements
and ongoing inspection.

This should not be described as routine restoration. It would amount to substantial
engineering and could fundamentally change the pond from a groundwater-responsive
historic feature into an artificially regulated waterbody.



Pond lining

A liner might reduce water losses through parts of the bed, but it would also separate the
pond from some or all of its existing groundwater connection. Before lining could be
considered, the Parish Council would need to understand whether the present pathway
functions only as an inflow, changes direction seasonally, or provides both inflow and outflow.

Where groundwater can rise beneath an impermeable lining, hydrostatic uplift and instability
may require specific engineering design, under-drainage or other pressure-relief measures.
This cannot be assessed reliably without site investigation and groundwater monitoring.

Lining could also require removal of existing bed material and vegetation and would create a
continuing liability if the liner were damaged, displaced or degraded. It should therefore be
considered only if the community explicitly chooses a formal engineered pond and accepts
the consequences of losing or modifying its natural groundwater response.

Pumping and water supply

Water could theoretically be introduced from a mains supply, rainwater-storage system,
surface source or borehole. Each source has practical limitations.

Mains water would involve recurring charges, treatment chemistry and an ongoing
dependence on public supply. Rainwater harvesting could provide useful supplementary
water but would itself be least productive during extended dry weather, when demand is
greatest. Surface-water transfer would require a dependable source and assessment of water
quality, invasive species and regulatory implications.

Groundwater abstraction would require early discussion with the Environment Agency. In
England, abstraction exceeding 20 cubic metres per day will generally require an abstraction
licence, and investigation of a groundwater source at or above that volume requires prior
consent. Abstractions below this threshold are not automatically environmentally sustainable
merely because a licence is not required.

The Environment Agency considers local water availability and potential effects on other
abstractors, rivers, wetlands and groundwater-dependent receptors when determining
licence applications. Licence conditions are intended to protect water resources and may
constrain abstraction during low-flow or low-groundwater conditions—the same periods
when supplementary pond water would be most desired.

A pumped ornamental system would also require a quantified water budget. Without
measured leakage, evaporation and target volume, the required abstraction or imported-
water demand cannot be estimated defensibly.



8.6 Regulatory position

The report should not state that the Environment Agency would necessarily refuse an
abstraction or engineering proposal. Whether a licence, permit or consent is required
depends on the final activity, source, volume, pond connections and environmental effects.

Current guidance indicates that taking more than 20 cubic metres of water per day from
groundwater or most surface-water sources is likely to require an abstraction licence.
Activities affecting groundwater quality, causing a discharge, altering drainage or involving
regulated waters may engage additional environmental-permitting requirements.

The appropriate conclusion is therefore:

Maintaining a fixed level through pumping or abstraction may be technically possible, but it
would require a defined source, quantified demand, regulatory screening, environmental
assessment and a funded operating and maintenance plan. Permission and long-term
availability should not be assumed.

Early pre-application discussion with the Environment Agency would be required before the
Parish Council invested in detailed design. This would establish the relevant water-resource
and environmental-permitting routes and whether the proposal was compatible with local
water availability.

8.7 Long-term liabilities of an engineered system

A permanently regulated water level would transfer the pond from passive landscape
management to active infrastructure management. The Parish Council would become
responsible for ongoing operation, inspection and renewal.

Potential continuing requirements would include:

o water and electricity charges;

e pump servicing and replacement;

¢ maintenance of pipework, controls and overflows;

e inspection and repair of lining;

¢ management of water quality and algal growth;

e emergency response to pump failure or drought restrictions;
e insurance, public safety and contractor access;

o future regulatory compliance.

These liabilities would remain even where external funding covered initial construction. A
capital grant would not remove the need for a secure revenue budget over the life of the
installation.



An engineered fixed-level option should therefore be considered only after preparation of a
whole-life cost assessment. This should include design, consenting, construction, energy,
water, maintenance, replacement, monitoring and contingency costs—not merely the initial
excavation or equipment price.

8.8 Option 4: adaptive hybrid restoration

The preferred option is an adaptive hybrid restoration that works with the pond’s hydrology
while retaining its historic, ecological and community functions.

The principal components would be:

e retention of the historic outer basin;

o confirmation and careful treatment of the probable south-western source area;
o targeted removal of excessive soft sediment;

e creation of a deeper residual-water refuge;

e broad shallow shelves that accommodate seasonal drawdown;

e retention and rotational management of marginal vegetation;

e selected maintained views and access points;

o reduced close mowing and increased cut-and-collect management;

e no routine herbicide use, artificial duck feeding or fish stocking;

¢ hydrological, photographic and ecological monitoring.

This option would not guarantee a permanently full pond. Its purpose would be to ensure
that the pond remains visually coherent and ecologically functional when water levels are
high, intermediate or low.

During wetter periods, the deeper core and shallow shelves would support open water and
emergent habitat. During recession, broad margins would become damp drawdown zones
rather than abrupt expanses of eroding bed. During severe drought, the source-area refuge
would provide the greatest prospect of retaining cooler residual water, although no
intervention can guarantee this under all conditions.

8.9 Visual amenity within an adaptive pond

An adaptive ecological design does not require the loss of all formal views or public access.
Selected viewpoints can be maintained through rotational cutting, low vegetation at defined
locations and carefully positioned paths or seating.

The pond should not, however, be managed as though an uninterrupted open-water view
from every adjoining property were an overriding public objective. Private enjoyment of the
pond is a legitimate consideration, but it must be balanced against ecological function, public
benefit, affordability and the hydrological reality of the site.



Where residents favour a more formal ornamental model, the associated engineering, water-
supply, maintenance and financial implications should be presented clearly. The wider
community should then be able to decide whether those continuing costs and environmental

effects represent an appropriate use of Parish Council resources.

8.10 Comparison of the principal options

The four options can be summarised as follows:

Option

Likely effect

Principal limitation

Continue reactive
management

Maintains elements of the
current appearance

Does not address hydrology,
governance or long-term
objectives

Wholesale dredging
and clearance

Increases depth and open
area temporarily

Cannot raise groundwater and
may cause unnecessary
disturbance

Engineered fixed-
level pond

Could maintain a chosen
level if sufficiently supplied
and managed

High capital and continuing costs,
regulation and loss of natural
groundwater response

Adaptive hybrid
restoration

Improves resilience, habitat
and amenity across varying

Cannot guarantee permanent
open water

water levels

The adaptive hybrid option offers the strongest balance between scientific evidence,
ecological benefit, landscape character, affordability and long-term maintainability.

8.11 Proportionate implementation

The preferred option should be developed in stages rather than through one large
intervention based on incomplete information.

The first stage should establish the monitoring and survey information already identified:
pond levels, topography, sediment depth, source position, vegetation extent and

representative sediment character.

The second stage should prepare a conceptual restoration plan showing retained bed,
targeted excavation, shallow shelves, vegetated margins, access and views. The design should
include indicative quantities and maintenance implications and should be discussed with
residents before being converted into a technical specification.



The third stage should involve regulatory screening, ecological checks, contractor method
statements and costed implementation. Works should then be delivered selectively and
reviewed through post-restoration monitoring.

This phased process allows the Parish Council to adjust the design if monitoring disproves part
of the conceptual model. It also reduces the risk that substantial expenditure is committed to
a single irreversible intervention.

8.12 Recommended management position

The Parish Council should not commit to maintaining Boughton Pond at a fixed water level
unless the community deliberately chooses an engineered ornamental-waterbody model
after receiving full technical, regulatory and whole-life cost information.

The evidence currently supports the following position:

Boughton Village Pond should be restored and managed as a groundwater-influenced historic
community pond whose water level is expected to fluctuate. Management should improve its
ability to retain ecological, landscape and amenity value across wet and dry conditions rather
than attempt to override the local hydrology.

This position permits targeted sediment removal, selective vegetation management,
maintained public views and improvements to physical form. It does not require the Parish
Council to accept unmanaged succession, but it avoids creating an infrastructure-dependent
pond that the village may be unable or unwilling to sustain.

9. Governance, Community Consultation and Long-Term Management
9.1 The need for an agreed management framework

Boughton Village Pond is a community asset whose future condition will be shaped as much
by governance and maintenance as by any initial restoration works. Even a technically sound
intervention is unlikely to remain successful if the Parish Council, contractors, volunteers and
residents do not share an agreed understanding of the pond’s purpose and the activities that
are permitted.

The principal governance weakness identified through this review is the absence of a publicly
available, evidence-led management plan integrating hydrology, geology, sediment,
vegetation, ecology, public access, landscape character and long-term maintenance. In the
absence of such a plan, individual actions may be undertaken in response to immediate
concerns about appearance, low water levels or vegetation without considering their effect
on the wider pond system.



This creates a risk of inconsistent management. One intervention may seek to maximise open
water, another may encourage wildlife habitat, while a third may remove vegetation that is
stabilising a recently restored bank. The Parish Council should therefore establish an agreed
outcome before authorising further substantial work.

Environmental management is most effective when objectives, evidence, responsibilities and
review mechanisms are defined clearly at the outset. Adaptive management also requires
monitoring results to be used to modify future action rather than management continuing
unchanged despite new evidence (Armitage, Marschke and Plummer, 2008; Plummer et al.,
2012).

9.2 A community asset with multiple interests

The pond has several overlapping functions. It is a historic landscape feature, a public
amenity, a freshwater habitat and part of the setting experienced by neighbouring properties.
These interests are all legitimate, but they do not necessarily lead to the same management
preference.

Some residents may place greatest value on permanent open water and unobstructed views.
Others may prioritise wildlife, seasonal wetland habitat, historic character, accessibility or
affordability. The Parish Council must consider these interests collectively and in relation to
the physical constraints of the site.

The preferences of residents whose homes overlook the pond should be heard and treated
respectfully. However, private views cannot be the sole basis for deciding how a publicly
managed community asset is restored and maintained. The wider village has an interest in
the pond’s ecological condition, appearance, accessibility, financial sustainability and future
liabilities.

Where a more intensively managed ornamental pond is proposed, that preference should be
considered alongside the engineering, water-supply, energy, regulatory and maintenance
requirements described in Section 8. The wider community should not be asked to support
an option without being informed of its full implications.

9.3 Principles for consultation

Public consultation should not be treated simply as a vote between an attractive full pond
and an unattractive dry pond. That framing would obscure the scientific evidence and present
a false choice.

Residents should instead be given sufficient information to compare realistic management
models. This should include an explanation of:



o why water levels fluctuate;

e what the borehole and rainfall evidence shows;

e what dredging can and cannot achieve;

o the ecological function of marginal vegetation;

o the likely costs and liabilities of maintaining an engineered fixed water level;

e the appearance of an adaptive pond during wet, intermediate and dry conditions.

Meaningful stakeholder participation can improve environmental decisions by incorporating
local knowledge, identifying concerns early and increasing understanding of the trade-offs
involved. Its effectiveness depends, however, on the quality of the process, including clarity
about what is open to influence, access to understandable evidence and transparency about
how final decisions will be made (Reed, 2008; Newig et al., 2023).

The Local Government Association similarly advises that effective engagement can improve
decisions, manage expectations and strengthen relationships between councils and residents.
Engagement should therefore begin before a preferred construction scheme has been fixed,
rather than being used only to validate a decision already made (Local Government
Association, 2019; 2024).

9.4 Proposed consultation process

A proportionate consultation process should begin with a concise public evidence summary,
supported by clear maps, photographs and diagrams. This should explain the pond’s likely
origin, geological setting, recent hydrological context, sediment condition and realistic
management options in language accessible to non-specialists.

A village meeting should then provide an opportunity for the evidence to be presented and
guestioned openly. The report author would be willing, from mid to late August onwards, to
present the ecological, hydrological and management evidence alongside a suitably
experienced geologist. Joint presentation would allow the different aspects of the evidence
to be explained accurately while making clear where uncertainty remains.

Residents should have a subsequent opportunity to provide written feedback. A short
guestionnaire may be useful, provided it asks residents to consider outcomes and trade-offs
rather than selecting isolated works. Questions might address the relative importance of open
water, wildlife, historic character, access, views, affordability and willingness to support
continuing maintenance costs.

The consultation record should summarise:

¢« how residents were informed;
o the evidence presented;



e the principal views expressed;
e areas of agreement and disagreement;
e how those views influenced the Parish Council’s decision.

This would create a transparent audit trail and reduce the risk that later decisions are
attributed informally to one resident, group or meeting.

9.5 Decision-making responsibilities

Consultation should inform the Parish Council’s decision; it should not transfer responsibility
for technical, legal or financial judgement to individual residents.

The Parish Council remains responsible for deciding which management model is:

e supported by the evidence;

e compatible with its powers and responsibilities;
o affordable over the long term;

e capable of being maintained safely;

e proportionate to the environmental risks;

e in the wider public interest.

Current Local Government Association guidance emphasises that council decisions should be
transparent, evidence-aware and consistent with the relevant legal and constitutional
framework. Poorly structured decisions can expose councils and residents to financial, legal
and reputational risk even where intentions are positive (Local Government Association,
2026).

The Parish Council should therefore record the evidence considered, the options assessed,
the reasons for selecting the preferred approach and any conditions attached to
implementation.

9.6 Authorisation of work

No physical intervention should be undertaken without clear written authorisation. This
applies to contractors, volunteers and individual residents.

Authorisation should identify:

e the person or organisation permitted to undertake the work;
o the precise location and extent of activity;

o the approved method and timing;

e ecological and safety constraints;

e disposal or reuse arrangements;



e supervision and reporting requirements.

This is particularly important for herbicide application, vegetation clearance, excavation, tree
works, fish introduction, sediment movement and any alteration of the probable
groundwater-source area.

Well-intentioned informal management can create lasting damage if it removes stabilising
vegetation, disturbs sediment, introduces pollutants or conflicts with a planned restoration
design. A public asset should not be managed through unrecorded unilateral action.

The Parish Council should appoint a named lead councillor or working group to coordinate
pond matters. This would provide a clear point of contact and help ensure that observations,
complaints and proposed works are recorded consistently.

9.7 Role of volunteers

Community involvement could make a valuable contribution to the pond’s long-term
management. Appropriate volunteer roles may include fixed-point photography, staff-gauge
readings, litter removal, recording waterfowl|, monitoring vegetation boundaries and assisting
with supervised cut-and-collect management.

Volunteers should not be expected to undertake work requiring specialist competence,
machinery, pesticide certification, engineering judgement or management of contaminated
material. Their activities should be proportionate to their experience and supported by
appropriate risk assessment, equipment, supervision and insurance arrangements.

A clear distinction should be maintained between volunteer monitoring and independent
alteration of the pond. Community ownership is strengthened by structured participation,
not by permitting individuals to undertake whichever action they consider necessary.

9.8 Adaptive management

The future management plan should be adaptive rather than fixed permanently at the point
of adoption. Pond systems respond to rainfall, drought, vegetation succession, sediment
movement and public use, and the effects of restoration may differ from those predicted.

Adaptive management involves setting objectives, implementing proportionate action,
monitoring the response and modifying subsequent management in light of the results. It is
particularly appropriate where environmental systems are complex and some uncertainty is
unavoidable (Armitage, Marschke and Plummer, 2008; Plummer et al., 2012).

For Boughton, this could mean adjusting the frequency of reed cutting, changing the extent
of amenity mowing, modifying viewpoints or undertaking limited additional sediment



removal where monitoring shows a clear need. It should not mean repeatedly changing the
pond’s overall objective in response to each complaint or unusual season.

The adopted strategic objective should remain stable, while the methods used to achieve it
are refined through evidence.

9.9 Ten-year Pond Management Plan

The Parish Council should prepare and formally adopt a ten-year Pond Management Plan. A
ten-year period is long enough to encompass wet and dry years, vegetation succession and
post-restoration adjustment, while allowing planned review points.

The plan should define:

the agreed purpose and desired character of the pond;
the hydrological and ecological objectives;

the approved restoration concept;

permitted and prohibited activities;

sediment, vegetation, tree and grassland management;
waterfowl, fish and artificial-feeding policy;

access, views and public-safety arrangements;
monitoring methods and responsibilities;
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annual and periodic maintenance;
10. budgets, review dates and decision-making responsibilities.

The plan should include a map dividing the pond and surrounding land into management
zones. These might include the open-water core, probable source area, seasonal shelves,
retained marginal vegetation, rotational reed-management compartments, longer grassland,
short amenity grass, access routes and formal viewpoints.

A mapped plan would reduce ambiguity and allow contractors and volunteers to understand
exactly where different prescriptions apply.

9.10 Review timetable

The management plan should include a simple annual review and more detailed reviews at
defined intervals.

The annual review should consider water-level records, photographs, vegetation extent,
sediment observations, waterfowl pressure, incidents, maintenance undertaken and any
emerging safety concerns. It should be proportionate and capable of being completed
without commissioning a new technical report every year.



A more detailed review should be undertaken approximately three years after restoration
and again before the end of the ten-year plan. These reviews should assess whether:

o the deeper refuge is functioning as intended;

¢ shallow shelves remain stable;

e marginal vegetation is developing appropriately;

e maintained views and access remain effective;

¢ sediment is accumulating in unexpected locations;
e management costs remain affordable;

e the pond’s agreed purpose remains appropriate.

The plan should be amended where evidence demonstrates a need, with significant changes
approved transparently by the Parish Council.

9.11 Finance and whole-life affordability

Management decisions should be based on whole-life affordability rather than initial capital
cost alone.

Even the preferred adaptive option will require continuing expenditure on monitoring,
selective vegetation management, cut-and-collect mowing, occasional sediment
intervention, tree inspection, signage and repairs. These costs are likely to be more
manageable than those associated with a permanently pumped ornamental system, but they
should still be acknowledged and planned.

The Parish Council should identify an annual maintenance allocation and a periodic reserve
for larger works. External grants may support initial restoration, but grant funding should not
be relied upon for routine obligations that continue indefinitely.

Where a resident or group proposes a more expensive management model, the proposal
should identify both initial and continuing funding. It should not be assumed that the wider
community will accept additional council-tax or precept costs without informed consultation.

9.12 Communication after restoration

Public communication should continue after works are completed. Seasonal drawdown may
otherwise be interpreted as evidence that restoration has failed, even where it is an
anticipated feature of the design.

An interpretation panel or concise online information page could explain:

¢ the pond’s likely historic origin;
e its groundwater-influenced behaviour;



¢ why water levels vary;

e the role of shallow margins and wetland plants;

e why duck feeding and fish stocking are discouraged;
¢ how residents can report concerns or volunteer.

Clear communication would help distinguish expected seasonal change from genuine
problems requiring intervention.

It would also allow the Parish Council to explain that the restored pond is being managed for
landscape, wildlife and community value across a range of hydrological conditions, rather
than judged only by whether the full basin contains water throughout summer.

9.13 Recommended governance position

The Parish Council should retain formal control over all management decisions while creating
structured opportunities for residents and volunteers to contribute evidence, views and
monitoring.

The recommended governance model is:

Parish Council ownership and accountability, informed by transparent community
consultation, professional evidence, authorised volunteer participation and adaptive
review.

This approach avoids two undesirable extremes: a wholly top-down process that dismisses
local knowledge, and an informal system in which individual residents undertake
uncoordinated management of a public asset.

9.14 Management conclusion

Boughton Village Pond requires an agreed governance framework as much as it requires
physical restoration. Without clear objectives, authorised responsibilities and long-term
review, even well-designed works could be undermined by inconsistent maintenance or
competing expectations.

The evidence should be shared with the wider village before substantial works are
commissioned. Consultation should focus on realistic outcomes, costs and trade-offs rather
than presenting permanent open water as the only measure of success.

A ten-year Pond Management Plan should then translate the chosen objective into mapped
prescriptions, responsibilities, monitoring and review. The plan should be sufficiently clear to
prevent unauthorised intervention while remaining adaptive enough to respond to evidence
and changing environmental conditions.



10. Phased Implementation, Monitoring and Review
10.1 Purpose of the implementation framework

The evidence reviewed in this report supports a staged approach to restoration rather than a
single large intervention undertaken before the pond’s hydrology, sediment distribution and
management objectives have been confirmed.

A phased programme would allow the Parish Council to address immediate governance and
maintenance issues, collect the information needed for design, implement targeted works
and then adapt management in response to measured outcomes. This reduces the risk of
unnecessary excavation, inappropriate vegetation clearance or investment in infrastructure
that does not address the processes controlling the pond.

Adaptive environmental management is particularly valuable where ecological systems are
variable and some uncertainty cannot be removed before action begins. Its purpose is not to
postpone decisions indefinitely, but to combine proportionate intervention with monitoring
and structured review so that later decisions are informed by observed response (Armitage,
Marschke and Plummer, 2008; Plummer et al., 2012).

10.2 Immediate management measures

Several low-cost measures can be introduced before physical restoration design is completed.
These actions would reduce avoidable pressure on the pond and establish clearer control over
its management without prejudging the final design.

The Parish Council should confirm that no resident, volunteer or contractor may spray, cut,
uproot, excavate, stock fish or otherwise alter the pond without prior written authorisation.
Routine artificial feeding of ducks and other waterfowl should be discouraged, and grass
cuttings, garden waste and other organic material should not be deposited within the pond
or its margins.

Current mowing should be reviewed so that short grass is retained where needed for paths,
seating, visibility and agreed viewpoints, while other areas are allowed to develop into longer
grassland and wetland-edge vegetation. Where cutting takes place, arisings should be
collected and removed wherever practicable.

These measures do not depend on confirming the pond’s precise groundwater pathway. They
are proportionate actions that reduce nutrient inputs, protect existing bank vegetation and
prevent further uncoordinated intervention while the evidence base is strengthened.



10.3 Baseline survey and monitoring

The first technical phase should establish a consistent baseline against which subsequent
change can be assessed. At present, the report contains strong evidence from local boreholes,
regional rainfall and hydrological data, photographs and a sediment-analysis snapshot, but it
does not contain a direct time series of pond level or local groundwater response.

A proportionate baseline should include:

e asurveyed pond-water datum or fixed staff gauge;

o regular pond-level readings;

o fixed-point photography;

e atopographic survey of the pond bed and banks;

e systematic sediment-depth probing;

e mapping of marginal vegetation, amenity grass, longer grass and bare banks;
¢ identification of the probable source area;

¢ observations of waterfowl, fish and public access;

e a modest seasonal water-quality programme.

The monitoring method should remain simple enough to continue over several years. A small
number of reliable measurements collected consistently is more valuable than a technically
elaborate programme that cannot be maintained.

Pond-level measurements should be compared with rainfall, temperature and Environment
Agency water-situation information. Where feasible, a pressure logger could provide
continuous depth data, while a suitably designed shallow groundwater monitoring point
outside the basin could help determine whether pond stage and local groundwater head rise
and fall together.

Monitoring should extend across at least one complete autumn—winter recharge period and
the following spring—summer recession. Longer records would increase confidence because
groundwater and pond behaviour can vary substantially between years.

10.4 Confirming the source and sediment pattern

The probable south-western groundwater-source area should be treated as a working
interpretation until its position and physical form are confirmed.

Survey should establish whether residual water occupies the lowest part of the basin and
whether this area contains:

¢ soft accumulated sediment;
e firm mineral bed;



e aspring or seepage;

o aformer well or constructed feature;
o alocalised sand or gravel pathway;

e acombination of these features.

Sediment probing should be undertaken across the whole basin rather than only within visibly
muddy areas. This will distinguish genuine accumulation from shallow water over firm bed
material and provide a defensible basis for estimating excavation quantities.

The September 2025 laboratory result should be retained as an initial sediment-condition
snapshot. Additional testing should be targeted rather than indiscriminate, with samples
selected from the probable source area, principal southern and south-eastern depositional
zones and any area associated with historic agricultural equipment washing.

The purpose is to determine whether the initial sample is reasonably representative and
whether excavated material is suitable for the proposed reuse or disposal route.

10.5 Concept restoration design

Once baseline information has been collected, a concept restoration plan should be prepared.
This should be a spatially explicit plan rather than a general list of aspirations.

The plan should identify:

¢ the historic outer pond footprint;

¢ theretained firm bed;

e the probable groundwater-source area;
o targeted sediment-removal zones;

e the proposed deeper refuge;

e shallow seasonal shelves;

e retained marginal vegetation;

e rotational reed-management areas;

e longer grassland and short amenity grass;
o formal viewpoints, paths and seating;

e any tree or scrub work;

e temporary access for machinery;

e proposed sediment-reuse areas.

A QGIS plan could be used to communicate these proposals clearly. It should be labelled as a
conceptual restoration plan and should not be presented as a construction drawing until
levels, quantities, gradients, engineering details and environmental constraints have been
confirmed.



Cross-sections should accompany the plan. These should illustrate the relationship between
the historic basin, deeper refuge, shallow shelves, expected high and low water levels and
surrounding land. Cross-sections would help residents understand that a smaller permanent-
water core can remain part of a larger functioning pond system.

10.6 Design principles
The concept design should be governed by several principles.

The historic outer form should remain legible. Intervention should retain firm bed material
wherever practicable and avoid unnecessary disturbance of areas where excessive sediment
has not been demonstrated.

Targeted deepening should focus on the confirmed source and principal depositional zones.
Its purpose should be to improve depth variation and drought refuge rather than to imply
that excavation will increase groundwater recharge.

Margins should be broad and gradual enough to accommodate changing water levels.
National guidance supports extensive shallow-water areas and gradual profiles because these
create a range of aquatic, emergent and drawdown habitats (Sayer et al., 2023).

Existing marginal vegetation should be integrated into the design where it stabilises sediment
and contributes habitat. Selected views should be maintained through mapped rotational
cutting rather than wholesale removal.

Any on-site reuse of sediment should depend on representative testing, physical suitability
and a stable low-gradient design. Coir rolls or brash structures may provide temporary
support, but permanent stability should arise from appropriate landform and established
vegetation rather than indefinite reliance on biodegradable materials.

10.7 Technical design and regulatory screening

The concept plan should be reviewed before it is converted into a contractor specification.
Depending on the scale and method of work, input may be required from a landscape
ecologist, hydrogeologist, engineering geologist, civil engineer, arboriculturist or other
specialist.

Technical design should confirm:

e proposed excavation depths and volumes;
¢ retained and removed material;

o final gradients;

o stability of sediment-reuse areas;



e coir or brash anchoring;

e machinery access and ground protection;

¢ treatment of any former well or source structure;
e public-safety implications;

e construction sequencing;

e post-construction maintenance.

Regulatory screening should consider whether permissions are required for abstraction,
discharge, waste handling, sediment movement, protected species, tree work, pesticide use
or any connection with regulated drainage or watercourses.

The need for a permission should not be assumed, but neither should the work proceed on
the assumption that a village pond is outside all environmental controls. Early screening is
more efficient than redesigning works after a contractor has been appointed.

10.8 Ecological checks before works

Pre-construction ecological checks should be proportionate to the habitats and activities
affected. The pond and surrounding vegetation may support amphibians, nesting birds,
aquatic invertebrates, reptiles, bats using the area for feeding and other wildlife.

The required level of assessment will depend on the timing and scale of works. Small-scale
mowing changes may require only good-practice precautions, whereas major excavation, tree
removal or extensive clearance may require specialist survey and mitigation.

The presence of fish should be confirmed before dewatering or excavation of residual-water
areas. Where fish or other aquatic animals are present, a rescue and temporary holding
method may be necessary. Works should avoid hot weather and periods of severe oxygen
stress wherever possible.

Biosecurity should be incorporated into all pond works to reduce the risk of transferring
invasive plants, animals or pathogens through machinery, footwear or equipment.

10.9 Construction and supervision

Restoration works should be undertaken under a written method statement and supervised
by a suitably experienced person.

The method statement should define the exact working areas, retained vegetation, source
protection, excavation depths, sediment handling, pollution controls, spill response, public
exclusion, biosecurity and reinstatement.



Contractors should not be given a general instruction to “clear” or “dredge” the pond. Such
wording leaves critical ecological and geomorphological decisions to be made during
construction. The specification should identify what is to be retained as clearly as what is to
be removed.

Where uncertainty remains around the source, excavation should proceed incrementally.
Work should pause if a constructed feature, unexpected void, different sediment layer or
concentrated flow pathway is encountered. This would allow the design to be reviewed
before irreversible alteration occurs.

10.10 Post-restoration establishment

The first two to three years after restoration are likely to involve rapid physical and ecological
change. Newly formed shelves may settle, vegetation may establish unevenly and sediment
may move towards new depositional areas.

Post-restoration management should therefore include:

e inspection after high rainfall and high-water events;

e inspection during summer recession;

¢ repair of local erosion;

¢ replacement or adjustment of failed coir or brash elements;
e control of invasive or excessively dominant vegetation;

e protection of establishing marginal plants;

e continued cut-and-collect mowing;

o fixed-point photography;

¢ water-level monitoring.

Some initial bare sediment and uneven vegetation development should be expected.
Immediate intensive planting or repeated reshaping should not be undertaken solely because
the site does not appear mature during the first season.

Natural colonisation can make an important contribution to pond vegetation, particularly
where propagules remain in historic sediments or occur in nearby wetlands. Supplementary
planting should be limited to locally appropriate native species and used only where
monitoring identifies a clear need.

10.11 Indicators of success

Success should be assessed against agreed objectives rather than by whether the pond
remains full throughout summer.

Appropriate indicators would include:



e retention of a deeper residual-water refuge during at least some low-water periods;
e stable broad margins rather than abrupt eroding banks;

e amosaic of open water, shallow water, drawdown habitat and wetland vegetation;
o retained public views and safe access at agreed locations;

e reduced unauthorised management;

e absence of deliberate fish stocking and reduced duck feeding;

e no evidence of significant sediment contamination from the areas disturbed;

¢ increasing structural diversity of marginal and terrestrial vegetation;

e manageable maintenance costs;

¢ informed community acceptance of seasonal fluctuation.

Not every indicator will improve immediately or in every year. Hydrological indicators must
be interpreted in relation to rainfall and groundwater conditions. A drought year should not
be used automatically to judge restoration as unsuccessful, just as one wet year should not
be taken as proof that all hydrological concerns have been resolved.

10.12 Triggers for management response

Monitoring should be linked to clear response triggers. Without triggers, data may be
collected without influencing management.

Examples include:

e local bank erosion threatening a path or public-safety area;

o failure or displacement of a sediment-retaining feature;

o spread of one plant species sufficient to eliminate agreed open-water or habitat
diversity;

o repeated algal blooms or severe oxygen depletion;

o fish distress or mortality;

¢ evidence of pollution or unauthorised herbicide use;

e sediment accumulation that obstructs the confirmed source;

e unexpected drying of the deeper refuge under conditions when local groundwater
would reasonably be expected to support it.

A trigger should prompt investigation, not an automatic predetermined intervention. For
example, a low water level should lead to review of rainfall, groundwater and pond-stage
records before dredging or vegetation removal is considered.

10.13 Reporting and public communication



A short annual pond report should summarise monitoring results, works completed,
incidents, expenditure and priorities for the following year. It should be understandable to
residents while retaining sufficient detail to support Parish Council decisions.

Maps and photographs will be particularly valuable. A simple sequence showing high,
intermediate and low water levels can help explain expected seasonal change more
effectively than technical text alone.

Where monitoring changes the interpretation of the pond, this should be communicated
openly. Evidence-led management requires willingness to revise earlier assumptions where
local measurements provide a better explanation.

10.14 Indicative implementation sequence
The recommended sequence is:

Phase 1 — Governance and immediate protection: confirm authorised management
arrangements, discourage feeding and fish stocking, prevent unauthorised spraying or
clearance, and introduce zoned mowing.

Phase 2 — Baseline evidence: install a fixed datum, begin water-level and photographic
monitoring, complete topographic and sediment surveys, map vegetation and undertake
targeted supplementary sediment testing.

Phase 3 — Consultation and concept design: present the evidence and realistic options to
residents, agree the pond’s long-term purpose and prepare a mapped conceptual restoration
plan.

Phase 4 — Technical preparation: confirm design levels, quantities, regulatory requirements,
ecological safeguards, costs and maintenance implications.

Phase 5 — Targeted restoration: undertake controlled source-area and depositional-zone
excavation, create graded margins, retain functional vegetation and reinstate the site.

Phase 6 — Establishment and adaptive management: monitor physical and ecological
response, maintain vegetation and access zones, repair local failures and review management
at agreed intervals.

This sequence allows action to progress while retaining opportunities to refine the design as
evidence improves.



10.15 Management conclusion

Boughton Pond should not be subjected to a single large intervention based primarily on
appearance or assumption. The scientific and management evidence supports a phased
process in which immediate low-risk improvements are followed by monitoring, survey,
consultation, targeted design and carefully supervised restoration.

The recommended implementation principle is:

Investigate only what is needed, intervene only where evidence demonstrates a clear
purpose, retain functioning features wherever possible and use monitoring to guide
future management.

This approach provides the strongest prospect of achieving a pond that is ecologically
resilient, visually valued, financially maintainable and capable of functioning across the range
of hydrological conditions likely to occur over the next decade.

11. Strategic Recommendations and Final Conclusions
11.1 Recommended strategic direction

The evidence reviewed in this report supports the restoration and long-term management of
Boughton Village Pond as a groundwater-influenced historic community pond whose water
level is expected to fluctuate naturally.

The preferred approach is not to recreate a permanently full ornamental basin or to allow
unmanaged succession. It is to establish a balanced and adaptive pond comprising a deeper
residual-water refuge, retained open water, broad seasonally wet margins, established
wetland vegetation, selected public viewpoints and a more structurally varied terrestrial
margin.

This approach recognises the pond’s historic agricultural origin, ecological potential, village
setting and contemporary hydrological constraints. It also offers the most realistic balance
between public amenity, biodiversity, affordability and long-term maintenance.

11.2 Principal findings

The principal conclusions of the assessment are as follows.



Origin of the pond

The available evidence most strongly supports the professional interpretation that Boughton
Village Pond is an artificial or substantially modified agricultural pond, probably excavated or
enlarged around a locally accessible groundwater feature.

Its reported historic use for livestock watering and agricultural equipment washing, relatively
regular basin form, nearby mapped wells and local borehole evidence are collectively more
consistent with an excavated waterbody than with a confirmed natural pingo.

LiDAR imagery is useful in interpreting surface morphology but cannot determine origin in
isolation. Natural depressions, extraction pits and agricultural excavations may have
superficially similar forms, particularly within Chalk and glacial landscapes (Maurice et al.,
2021).

The possibility that a smaller natural hollow, spring or seasonally wet feature pre-dated
excavation cannot be excluded. However, the evidence does not justify describing the existing
pond as a confirmed pingo.

Geological and groundwater setting

British Geological Survey records demonstrate a complex and laterally variable local
geological sequence.

TF60SES8 records thick clay-rich superficial deposits, including a sand-bearing horizon and
deeper chalk-like material, while TF70SW2 records Lower Chalk above deeper Gault or
Cambridge Clay. Both records document historically accessible groundwater, but neither
provides a direct geological profile beneath the pond itself (British Geological Survey, 19353;
1935b).

The pond may receive water through a local spring, seepage, historic well, perched
groundwater horizon, sand lens, weathered Chalk or a combination of pathways. The precise
source remains to be confirmed.

Water-level fluctuation

The water level of a groundwater-influenced pond is governed by the relationship between
the pond bed and local groundwater head, together with rainfall, recharge, evaporation, plant
water use and any surface or subsurface losses.

The regional hydrological evidence shows that the observed decline during 2025 and 2026
occurred within a period of severe spring rainfall deficit, high soil-moisture deficit, elevated



temperatures, declining groundwater and low flows in parts of the River Wissey catchment
(Environment Agency, 2026; Met Office, 2026a—f).

These data do not constitute direct groundwater measurements beneath Boughton Pond.
They nevertheless provide strong context for interpreting the recession as principally
hydrological rather than as a consequence solely of sediment or vegetation.

Seasonal drawdown is not automatically evidence of ecological failure. Pond hydroperiod is a
defining ecological characteristic, and seasonal margins can support valuable plant and
invertebrate communities. The objective should be to retain ecological function across
changing water levels rather than to prevent all fluctuation (Hill et al., 2021; Cuenca-
Cambronero et al., 2023).

Sediment condition

Sediment contributes to reduced depth and ecological succession but has not been
demonstrated to be the principal cause of low water levels.

The September 2025 laboratory analysis provides a useful snapshot of one submitted
sediment sample. It indicates wet but substantially mineral material with a neutral to slightly
alkaline pH, measurable nutrient content and no obvious elevation in the metals analysed. It
does not characterise sediment across the entire pond or establish that all excavated material
would be suitable for unrestricted reuse.

Field observations indicate that firm, gravelly or stony bed material remains exposed across
substantial parts of the basin, while finer sediment appears concentrated more heavily in
selected southern and south-eastern areas.

The evidence therefore supports mapped, selective sediment removal rather than
indiscriminate whole-basin dredging.

Vegetation and bank condition

Marginal vegetation is a functioning component of the pond. Rooted wetland plants can
stabilise sediment, trap fine material, reduce bare ground and provide habitat complexity.
The established margins at Boughton appear to be contributing to gradual berm formation
and bank stability, while less vegetated areas appear more exposed.

Reed, sedges, rushes and other marginal plants may require rotational control where they
become dominant or obstruct agreed views, but wholesale clearance would simplify habitat
and weaken bank protection.



The current extent of close mowing should be reduced. A zoned cut-and-collect regime would
maintain selected access routes and viewpoints while allowing longer grassland and wetland-
edge vegetation to develop elsewhere.

Water quality, waterfowl and fish

There is currently insufficient site-specific evidence to classify the pond as severely eutrophic
or bacteriologically impaired. Water quality has not been monitored systematically, and the
sediment snapshot is not a substitute for pond-water analysis.

Artificial feeding of waterfowl should cease because it adds food and faecal nutrients,
concentrates birds and can increase sediment disturbance and microbiological pressure.

Fish should not be deliberately stocked. The pond’s fluctuating depth creates potential risks
of high temperature, low dissolved oxygen and fish mortality during drought. Fish may also
disturb sediment, suppress aquatic vegetation and reduce amphibian and invertebrate
populations, depending on species and density (Phillips et al., 2016; Zhang et al., 2022).

11.3 Recommended restoration concept

The preferred restoration should retain the historic outer basin while creating a smaller but
more resilient open-water and wetland core.

The concept should include:

a deeper refuge focused on the probable south-western source area, subject to

confirmation;

o targeted removal of excessive soft sediment from the source and principal
depositional zones;

e retention of firm original bed material;

e broad shallow shelves capable of supporting seasonal inundation and drawdown;

e retention and rotational management of established marginal vegetation;

e selected maintained viewpoints and access;

¢ reduced amenity mowing and increased longer grassland;

e appropriate tree shade alongside sufficiently open sunny areas;

¢ no routine herbicide use;

¢ no artificial duck feeding;

¢ no deliberate fish stocking;

¢ continued hydrological, ecological and photographic monitoring.

The historic outer footprint should remain legible even where it is not permanently
inundated. This would preserve the pond’s landscape identity while allowing the basin to
respond naturally to changing groundwater conditions.



11.4 Priority actions
The following actions are recommended in order of priority.
Priority 1: establish governance and protect the pond

Boughton Parish Council should confirm that no spraying, vegetation removal, excavation,
fish introduction or other physical alteration may occur without prior written authorisation.

Artificial feeding of ducks should be discouraged, mowing arisings should be removed and the
current grass-cutting regime should begin transitioning towards zoned cut-and-collect
management.

These measures are low-cost, reversible and do not depend on completion of a detailed
restoration design.

Priority 2: establish a baseline

A fixed pond-level datum should be installed and regular readings commenced. Fixed-point
photography should be established at representative locations and repeated through the
year.

A measured topographic survey should record the pond bed, banks, existing water level,
historic basin footprint and probable source location. Sediment probing should then map the
depth of soft deposits above firm bed material.

Existing vegetation, access, viewpoints, erosion and management zones should be mapped at
the same time.

Priority 3: verify the groundwater-source area

The working interpretation that the south-western area contains the pond’s principal source
should be tested through survey and monitoring.

Investigation should establish whether the residual-water area coincides with:

o the lowest bed elevation;

e aspring or seepage;

e aformer well structure;

¢ asand or gravel pathway;

e accumulated soft sediment;

e more than one of these features.



This verification is important before targeted excavation is designed.
Priority 4: supplement the sediment evidence

The September 2025 analysis should be treated as an initial snapshot. Additional samples
should be collected only where needed to represent the proposed excavation and reuse
areas.

Sampling should focus on the probable source zone, the main southern and south-eastern
depositional areas and any credible historic washdown location. The analytical suite should
reflect the proposed destination of the material and any identified contamination risk.

Priority 5: agree the community objective

The evidence and realistic management options should be presented to the wider village
before substantial physical works are commissioned.

Consultation should explain the difference between:

¢ an engineered ornamental pond maintained at a controlled level;
o awildlife-focused pond;

¢ minimal intervention;

e the recommended adaptive hybrid approach.

Residents should be informed of the ecological, visual, regulatory, financial and maintenance
implications of each option.

Priority 6: prepare a conceptual restoration plan

Following survey and consultation, a mapped conceptual plan should identify the areas to be
retained, deepened, regraded, vegetated, mown and maintained as viewpoints or access.

The plan should include illustrative cross-sections showing likely high, intermediate and low
water levels. It should be labelled clearly as a conceptual design until technical levels,
guantities, stability and regulatory requirements have been confirmed.

Priority 7: undertake targeted restoration
Physical works should be limited to areas where evidence demonstrates a defined need.

This is likely to include careful source-area investigation and deepening, selective removal of
excessive deposits, formation of broad shallow margins and retention of stable established
vegetation.



Works should proceed under a detailed specification and method statement, with ecological
safeguards, pollution controls, biosecurity and appropriate professional supervision.

Priority 8: adopt a ten-year management plan

The Parish Council should adopt a ten-year Pond Management Plan setting out the agreed
purpose, mapped management zones, authorised activities, annual maintenance,
monitoring, responsibilities, budget and review timetable.

The plan should be reviewed annually at a practical level and formally after approximately
three years and again before the end of the ten-year period.

11.5 Actions not presently recommended
The evidence does not currently support:

e indiscriminate dredging of the whole basin;

e wholesale removal of marginal vegetation;

e routine herbicide application;

¢ maintaining short amenity grass around the entire pond;

o deliberate fish stocking;

o artificial feeding of waterfowl;

e sealing or lining the pond without detailed hydrogeological and engineering
investigation;

e pumping or abstraction to maintain a fixed level without a quantified water budget,
regulatory screening and whole-life funding;

o allowing residents or volunteers to undertake unilateral physical management.

These actions either fail to address the principal hydrological controls or carry
disproportionate ecological, technical or financial risks.

11.6 Monitoring and measures of success

The success of restoration should not be judged solely by whether the full historic basin
remains inundated throughout summer.

Appropriate indicators include:

e a better-defined and deeper residual-water refuge;

o stable graded margins rather than abrupt eroding banks;

o retention of open water during hydrologically favourable periods;
¢ seasonally wet drawdown habitat during recession;

e structurally diverse marginal vegetation;



e selected maintained views and safe access;

¢ reduced unauthorised intervention;

e cessation of duck feeding and fish stocking;

e acceptable water-quality trends;

o affordable annual maintenance;

e wider community understanding of natural water-level fluctuation.

Performance should always be interpreted in relation to rainfall and groundwater conditions.
A very dry year may result in substantial recession despite successful physical restoration,
while a wet year may temporarily conceal unresolved structural or management problems.

11.7 Professional offer to support engagement

The report author would be willing, from mid to late August onwards, to present the findings
to Boughton Parish Council and the wider village community. Where practicable, the
presentation should be made jointly with a suitably experienced geologist or hydrogeologist.

This would allow the geological, hydrological, geomorphological and ecological evidence to
be explained together, provide residents with an opportunity to ask questions and help the
Parish Council distinguish established evidence from professional interpretation and
remaining uncertainty.

11.8 Final conclusion

Boughton Village Pond should not be regarded as a failed ornamental pond simply because
its water level recedes during drought. The available evidence indicates that it is a historic,
artificial or substantially modified agricultural waterbody associated with a locally accessible
groundwater feature and operating within a geologically complex and climatically water-
stressed landscape.

Its water level cannot be controlled sustainably through mowing, vegetation clearance or
dredging alone. Nor can permanent open water be guaranteed without converting the pond
into an engineered system dependent on imported or abstracted water, energy, maintenance
and continuing expenditure.

The most defensible course is to work with the pond’s hydrology rather than attempt to
override it. Selective sediment management, protection of the groundwater-source area,
broader shallow margins, retained wetland vegetation, improved grassland management,
prevention of avoidable nutrient inputs and structured monitoring can create a pond that
remains ecologically functional and visually valued across wet and dry periods.



The recommended long-term objective is therefore:

To conserve Boughton Village Pond as an attractive, accessible and valued historic
community feature while restoring and sustaining its hydrological, geomorphological
and ecological functioning through proportionate, evidence-led and adaptive
management that accommodates natural water-level fluctuation.
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