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1 Introduction and Project Background

Tier 1 - Groundwater Risk Assessment

St Mary’s Church

The Isles of Scilly Council ¢/- Cornwall County Council have commissioned Agua Enodo to
undertake a Groundwater Risk Assessment (GW-RA) for the proposed expansion of the
existing cemetery at the Old Town Church, St Mary’s, Isles of Scilly (loS [herein referred to as
the site. Refer Figure 1 for site location])).

This report has been prepared in accordance with Environment Agency Guidance: Cemeteries
and burials: Groundwater Risk Assessments (updated 1 April, 2022 on www.gov.uk). It follows
the Source > Pathway > Receptor approach and justifies the Tier 1 Risk Assessment
methodology selected.
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Tier 1 - Groundwater Risk Assessment
St Mary’s Church

1.1 Historical and Proposed Future Use

The burial register for the existing cemetery (highlighted cream-colour on Figure 2) dates from
1981 to the present day, totalling 385 recorded burials. This gives an average of 9 burials per
year. This is corroborated with recent records which show 8 burials per year in the last three
years (per. comm. Rebecca Williams, Head of Environment at Council of the 10S via email of
15/05/2023).

The proposed expansion area (highlighted blue Figure 2) is planned to have <10 burials per
year, with an anticipated average 8 to 9 per year (per. comm. Rebecca Williams, 15/05/2023).
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Tier 1 - Groundwater Risk Assessment
St Mary’s Church

1.2 Scope of Services and Project Objectives

The scope and objectives of this GW-RA are to provide:

e Adesktop study of the environmental site setting relevant to the existing and proposed
cemetery within a 1 km area of the site, including but not limited to:

o SOURCE: Assessment of the proposed cemetery expansion;

o PATHWAY: Geology, hydrogeology, aquifer, groundwater and surface water
characteristics; and

o RECEPTOR: Environmentally sensitive receptors in the vicinity of the site.
o Justification of selecting a Tier 1 GW-RA; and

e The Tier 1 GW-RA, to assess reasonably foreseeable groundwater risks due to the
proposed expansion of the cemetery.

No site walkover was conducted as part of this HIA.

All work has been carried out in accordance with the Environment Agency’s Groundwater risk
assessment for your environmental permit - How to carry out a groundwater risk assessment
as part of an application for an environmental permit (www.gov.uk last updated 3 April 2018).

Analysis herein also complies with principals of:

e The Environment Agency’s approach to groundwater protection dated February 2018
Version 1.2, in particular with reference to Section L — Cemetery developments; and

e Guidance: Protecting groundwater from human burials, Published 1 April 2022.

1.3 Disclaimer

This GW-RA has been undertaken based on currently available information at time of writing,
provided by 10S Council, as well as readily available public information.

Documents and sources of information are referenced where appropriate in the text of this
report and listed in References (Section 6).

Information provided to Agua Enodo was assumed to be reliable and no independent
verification of information was undertaken.

Failure to manage and reduce any environmental risk to a minimum may result in action being
taken under the Environmental Permitting (England and Wales) Regulations 2016, the Water
Resources Act 1991 and the Anti-pollution Works Notice Regulations 1999.

06/06/2023
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Tier 1 - Groundwater Risk Assessment
St Mary’s Church

2 Justification of the Selected Methodology

Historical records for burials at the site show:
e Along-term average of 9 burials per year for 41 years (from 1981);
e Arecent three-year average of 8 burials per year (2019 to 2022); and
e Anticipated rate of 8 to 9 burials per year in the expanded cemetery area.

Based on census data reviewed for the purposes of this GW-RA (Office for National Statistics
< www.ons.gov.uk/visualisations/censuspopulationchange/ > accessed 31/05/2023) the
population of the 10S has fallen by 4.7% between 2011 and 202, and no significant population
increase in anticipated.

For the purposes of this assessment, the following has been assumed:

1. Burials to be completed within the drift and heavily weathered granite (to a depth of
<1.6 m is considered sufficient);

2. Burials to be evenly distributed across the site; and
3. Not more than 9 burials per year.
Based on these assumptions, a Tier 1 GW-RA has been undertaken and is presented herein.

Based on experience, it is reasonable to apply the following generic risk-based guidelines to
controls and minimise pollution risk:

e Atleast 250 m from all groundwater supply boreholes and springs;
e Atleast 30 m from al surface watercourses or springs;
e Atleast 10 m from field drains and ditches (including perennial features); and

e Conduct no burials at or below the water table.

06/06/2023
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Tier 1 - Groundwater Risk Assessment
St Mary’s Church

3 Conceptual Site Model: Environmental Site Setting

The expansion area is centred approximately on National Grid Reference SV 91059 10175
(Figure 3) off the southern side of Old Town Road on Peninnis Head, at the southern end of St
Mary’s.

Currently the site is covered by grassland (Figure 3) and surrounded by fields directly to the
east and west. The existing cemetery lies to the south and The Five Islands Academy to the
north.

The expansion area slopes gently towards the southeast, with the site elevation of ¢.8.0 mOD
along the western side and ¢.6.0 mOD along the eastern side. The existing site layout and land-
use is shown on Figure 3 and Figure 4 respectively.

Selected environmental site setting characteristics relevant to this GW-RA have been reviewed
in the following sections.

3.1  Geological Setting

The shallow and deep geology of the site has been characterised using British Geological
Survey (BGS):

e Soil data from the UK Soil Observatory online viewer (UKSO:
www.mapapps2.bgs.ac.uk/ accessed 01/06/2023);

e Drift and solid geology from the 1:50,000 BGS geological map series: Sheet Number
357 & 360: loS Solid and Drift, published 1975 (as well as the BGS online viewer
Onshore Geolndex, accessed 01/06/2023); and

e Borehole Records (BGS Onshore Geolndex, accessed 01/06/2023).

A representative geological profile for the site is summarised in Table 2 and summarised in the
following sections. Published geological mapping is shown on Figure 3 along with a selected
representative geological column for the site

3.1.1 Soil and Drift

The site is a mix of shallow and deep soil (thickness increasing down-slope) from ¢.0.5 m on
the western side to >1.0 m deep on the eastern side (Figure 5).

The shallow soils are characterised as light to medium sandy loam to sandy soil, and
medium/light to heavy clayey to silty soil on the deeper eastern side.

Head deposits are mapped as underlying soil on the eastern side of the site, corresponding to
the change from shallow and deep soil profile. The Quaternary head deposits are generically
described as poorly sorted and poorly stratified, angular rock debris and/or clayey hill-wash
and soil creep, mantling a hillslope. This description and extent of the deposit corroborates the
soil profile.

3.1.2 Solid Geology

Sy Mary’s is composed of the 10S Intrusion. This is described as being granitic of varying coarse
to fine grain containing muscovite, biotite, othoclase and quartz.

The depth of the granite is unproven, but is likely to form an outcrop of bedrock.

06/06/2023
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3.1.3

BGS Borehole Records

Tier 1 - Groundwater Risk Assessment

St Mary’s Church

There are 46 Water Well Records and 74 Borehole Records located on St Mary’s. They are
fairly evenly distributed across the Island, with the exception of 28 Borehole Records associated
with Mary’s Airport, and drilled for geotechnical purposes along the runway alignment, generally
to a depth of <2 m.

14 No. borehole records were selected for review, based on their proximity to the site and are
summarised in Table 1. Barney’s well (underlined) has been identified as the sole Public Water

Supply well on the site (refer Appendix A).

Table 1. Selected Borehole Records

Borehole Ground AL RELTUEY
Water Recorded Drift Depth to Granite (km) &
BH Ref Name / level . - .
. Depth Material (m) Direction
Location (mOD) .
(m) from Site
SV91SW20 | Old Town 5.2 6.1 Sand and Clay 12.2 04E
svoiswzq | Cam Gwaval : i : i 0.2N
Farm
Rams Valley - - .
SV91SW7 Well Unconsolidated 2.7 0.6 NW
SV91SW35 | Castle Well = - - - 0.4 NE
SV918W45 | Clemmie’s Well - - - - 1.0 WNW
SV91SW30 | New Well - - - - 0.4 NNW
SV91SW1 - - - -
South of Moor 0.4 NNW
svoiswa | Well . - i i
SV91SW9 Old Moor Well : - - - 0.5 NNW
SV91SW18 | St Mary’s - - - - 0.7 NNE
Fine clay & gravel 3.9 (weathered
SV91SW31 | Barney's Well 3.1 1.2 (drift) over heavily granite) 0.7 NE
weathered granite | 5.1 (fresh granite)
SV81SE1 Garrison Well 14.4 12.2 - - 1.3 WNW
SV91SW38 | Parking Carn 10.7 9.1 - - 0.8 NE
SV91SW32 | Parting Carn - - - 0.75 NNE

Notable characteristics from each borehole log are highlighted in yellow (Appendix A).

Correspondence from Cornwall County Council and South West Water regarding the location

of public water supply boreholes, is provided in Appendix B.

www.aguaenodo.com
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Tier 1 - Groundwater Risk Assessment
St Mary’s Church

Table 2. Selected Representative Geological Profile at the Site

. . .. ) Depth to Base
Unit Geological Description Thickness (m)

(mbgl)

. Shallow (<1.0 m) to deep (>1.0 m) light sandy to ; ;
Soil heavy silty clayey TOPSOIL 10 (+-0.5) 1.0(+-0.5)
Quaternary Poorly sorted and poorly stratified, angular rock : :
Head debris and/or clayey hill-wash and soil creep 0.0t02.7 (+/-0.5) 3.7 (+-1.0)

Heavily weathered clayey granite 3.9t05.2 (+/-2.0) 7.8 (+/-4.0)
Isles of Scilly
Intrusion

Fresh Granite unproven unproven

Soil and Quaternary head of this nature are generally considered suitable for use as
cemeteries. Pollutants from burials will be partly mitigated due to the high cation exchange
capacity of the clayey soils and ability for adsorption.

Heavily weathered granite forming a clayey layer above fresh granite is also generally
considered suitable for use as cemeteries. Pollutants from burials will be partly mitigated due
to the high cation exchange capacity of the clayey soils and ability for adsorption.

There are no other relevant geological hazards associated with the geological profile presented
in Table 2. This includes, but is not limited to, a low risk of shrink-swell, landslides, soluble
rocks, compressible ground or running sands.

3.2 Hydrogeological Setting

3.21

Groundwater Flow and Occurrence

There is limited groundwater flow and occurrence data on St Mary’s. Typically, groundwater on
small islands is highest near the centre of the island, especially where this corresponds to
higher ground, as it does on St Mary’s. it then flows towards the coast.

As classified by the BGS: the granite is a low permeability aquifer, locally important in south-
west England, yielding up to 1 L/s from near surface weathered zone and secondary fractures.
Fracture flow is typically controlled by topography.

Based on groundwater elevations from reviewed borehole logs, and groundwater flow
controlled by the topography, it is reasonable to assume groundwater flow beneath the site:

e Isin an easternly or south-easterly direction, towards the coast;
e Is atadepth of ¢.5.0 m (+/-2 m); and

o Isrelatively slow, due to the gently sloping land, subdued topography of the area
and low-lying elevation of the site relative to sea level.

This depth is corroborated by expected groundwater levels near the coast; as groundwater is
typically a couple of metres above sea level in low-lying coastal areas.

06/06/2023
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3.2.2

Tier 1 - Groundwater

Hydrostratigraphy

Risk Assessment
St Mary’s Church

No hydraulic parameters for the strata encountered were obtained for the purposes of this
assessment. However, it is reasonable to assume the Quaternary drift material has low
permeability, due to the fine content noted in the long. The granite is a fractured aquifer, with
permeability controlled by the number and connectivity of fractures.

3.23

Regulatory Designations

Based on a review of DEFRA’s Magic Map, (https://magic.defra.gov.uk/magicmap.aspx
accessed 01/06/2023) the following environmental receptors are present in the vicinity of the
site (Figure 7 and Table 3).

Table 3. Summary of Local Designations

. . L. Distance (km) &
Designation | Type Name Description Direction from Site
Maritime heathland and grassland, small
AONB 10S pockets of woodland, arable fields, 'hedges Covers the site
and stone walls support a large variety of
plants and animals.
Lower Lowland marsh and swamp. 0.31 km NE
Moors
SSSI g
eninnis Lowland dwarf shrub heath. 0.36 km SSE
Statutory Head
10S Sandbanks, mudflats and reefs partially or
SAC Complex wholly covered by tidal waters supporting 0.16 km SE
P flora (Shore Dock) and Fauna (Grey Seal).
No description given. Extent of Potential
Potential SPA coincides with the existing SAC and
SPA oS extends seaward from the Mean High 0.16 km SE
Water mark.
Non- SPZ 2 Outer Protection Zone 0.39 km NE
SPz
Statutory SPZ 1 Inner Protection Zone 0.58 km NE
High Vulnerability on the western side of
the site (corresponding to the area of thin
Groundwater High / soil and no Quaternary Head cover) and
. Medium- Medium-High on the eastern half of the site Covers the site
Vulnerability : . . .
High (corresponding to the area of thicker soils
Other and the presence of Quaternary Head
deposits).
Aquifer Both the Quaternary Head deposits and
q . . Secondary | Granite bedrock are classified as Covers the site
Designation )
Secondary Aquifers.

Notes on Table 3:

www.aguaenodo.com

AONB: Area of Outstanding Natural Beauty
SSSI: Site of Special Scientific Interest
SAC: Special Area of Conservation

Potential SPA: Potential Special Protection Area
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Tier 1 - Groundwater Risk Assessment _
St Mary’s Church

e SPZ: Source Protection Zone

No other statutory or non-statutory environment designations were identified as part of this GW-
RA including, but not limited to Coal Authority designations, Nitrate Vulnerability Zones,
Drinking Water Safeguard Zones, National Forests or RSPB Reserves.

These features have been assessed in the RW-RA where relevant. There locations within the
conceptual model domain are presented in Figures 7 and 8.

3.3 Other Environmental Site Characteristics

Average rainfall for the 10S is 869.7 mm per year (1961 to 2020 MetOffice.gov.uk, accessed
01/06/2023)

Surface water ponding can occur at locations with low permeability soils. It is important to
manage greywater in an appropriate manner.

No archaeological investigations have been undertaken as part of this GW-RA.

3.4 Characteristics Summary Conceptual Model

Extrapolated from selected representative local borehole logs and geological mapping:

e The site is located in an area where soil, Quaternary Head and heavily weathered
granite is likely to be ¢.7.8 m (+/-4.0 m) thick, with fresh granite bedrock below; and

e Groundwater is likely to be at a depth of ¢.5.0 m (+/-2.0) and flow towards the coast, in
a south-easterly direction.

Based on published maps:

e There are no known surface water or groundwater features in the vicinity of the site
(Figure 7 and Appendix B); and

e There are no environmental receptors (statutory or non-statutory) in the vicinity of the
site. Furthermore, due to the location of the cemetery near to the coast, there are no
known environmental receptors down-hydraulic gradient from the site.

3.5 Pollutants of Concern

There will be ¢.9 burials per year. The main pollutants of concern will be:
e Ammoniacal nitrogen;
e  Ammonium;
e Total Organic Compounds (TOC); and
¢ Pathogens.

Due to the low numbers of burials, the cumulative ammoniacal nitrogen and TOC
concentrations are likely to be low.

Due to the clayey nature of the soil and gently sloping topography of the site, transport of
pathogenic organisms are likely to be limited. Pathogens have short residency times at distance
from source. As there is no near or down-hydraulic gradient receptor there is considered to be
a low risk to groundwater pollution and potable well supply,

06/06/2023
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Tier 1 - Groundwater Risk Assessment
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The thickness of clayey drift and decayed granite is considered to give sufficient mitigation of
pollutants from burials due to the ability for adsorption via cation exchange in such clay
dominated soils.

If significant fractures are encountered in the 10S Intrusive granite, then the risk is higher for
the movement of burial contaminants and pathogens away from the source due to the faster
movement of groundwater in the aquifer. However, as this is likely to discharge directly to the
coast, this risk is considered low.

06/06/2023
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Tier 1 - Groundwater Risk Assessment
St Mary’s Church

4 Environmental Permit and Groundwater Risk Assessment

Local councils (or other cemetery operators) do not need to apply for an environmental permit

for existing cemeteries if:

e they do not need to use active mitigation measures to prevent pollution

e they are not planning to expand a cemetery area after 1 April 2022 which needs new
planning permission under section 57 of the Town and Country Planning Act 1990

e they are planning to expand a cemetery area after 1 April 2022 which needs new
planning permission, but the risk assessment shows that the expansion is not high risk
and the Environment Agency has agreed this

To assess the requirements of a permit, the good practice groundwater protection requirements
(Section 4.1 of this report) and a Tier 1 GW-RA (Section 4.2 of this report) have been conducted

4.1 Minimum Good Practice Groundwater Requirements

Environment Agency Guidance for minimum good practice groundwater protection (from
Protecting groundwater from human burials, Environment Agency, Published 1 April 2022) is

assessed in Table 4.

Table 4. Assessment of the Minimum Good Practice Groundwater Protection Reequipments

Requirement 1:
No Human Burials within:

Criteria Met? Yes / No

A groundwater SPZ1

Yes. Nearest SPZ1 is ¢.580 m and is not located down-
hydraulic gradient of the site (Figure 8 and Table 3).

10 m of the nearest land drain

Yes. No land drain mapped within 10 m of the site (Figure 9)

30 m from the nearest watercourse or any
other surface water

Yes. No watercourse or perennial ditch mapped within 30 m of
the site (Figure 6 and Figure 9)

50 m of any well, spring or borehole,
irrespective of that water’s current use

Yes. No boreholes or springs mapped within 50 m of the site
(Figure 6 and Figure 9)

250 m of any well, spring or borehole used
for human consumption or food production

Yes. No boreholes or springs mapped within 50 m of the site
(Figure 6 and Figure 8)

Areas identified as having karstic
groundwater flow characteristics.

Yes. In the Head drift, flow is not karstic.

In the underlying granite, groundwater flow is recognised as
being within the weathered upper zone of the granite, and
potentially secondary flow in fractures. However, where
shallow, these are likely to be clay filled, due to the weathering
at the coast.

A groundwater SPZ1

Yes. Nearest SPZ1 is ¢.580 m and is not located down-
hydraulic gradient of the site (Figure 8 and Table 3).

Requirement 2:

No Human Burials on:

Criteria Met? Yes / No

Land which is liable to flooding

Yes. The location is not mapped as an area as risk from river
or sea flooding (https://check-long-term-flood-
risk.service.gov.uk/map accessed 02/06/2023)

www.aguaenodo.com
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Requirement 3: Criteria Met? Yes / No

Yes. Groundwater level is anticipated to be 5 mbgl (+/-2 m).
This means burial depths are likely to remain above the
highest anticipated groundwater level.

Base of each grave at least 1 m above the
highest anticipated annual groundwater level

Requirement 4: Criteria Met? Yes / No

Yes. Unweathered granite is likely to be 7.8 mbgl (+/- 4.0 m).
This means burial depths are likely to remain above the
highest anticipated depth of fresh granite bedrock.

You should not dig graves in unaltered or
unweathered bedrock

Based on our assessment of the minimum good practice groundwater protection, the proposed
cemetery expansion meets all requirements.

The only item of potential non-compliance is the karstic nature of the bedrock aquifer. However,
given the low-permeability cover and relative limited karstic behaviour of the granite, this is
considered a less than minor failure to fully meet the requirements.

4.2 Tier 1 Groundwater Risk Assessment

Based on the Environment Agency’s Guidance: Cemeteries and burials: groundwater risk
assessments (updated April 2022), a Tier 1 GW-RA has been conducted.

The potential of a number of pollutant pathways and the degree of associated risk assessed
numerically on a 0 to 10 score with 10 being the highest risk is shown in Table 5 (refer Appendix
C for risk ranking).

From the resultant data, the final values are assessed against burial number and a determinant
of risk calculated from EA flow charts and nomographs. The table below also contains risk
scores in brackets based on the presence of fractures in the Granite.

Table 5. Summary of pollution risk associated with the site.

06/06/2023
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Table 5. Tier 1 Risk Assessment

Tier 1 - Groundwater Risk Assessment
St Mary’s Church

Risk Assessment Comment / Mitigation Resultant Risk
Burials per year LOW Anticipated to be <9 per year -
Drift Type: Soil, Drift Low permeability and high absorption potential
and heavily MODERATE of clays mitigating transport of pollutants of 1-2
weathered granite concerns
Drift thickness: Thin Low-permeability cover thins towards the
soil, drift and heavily | HIGH western side of the site. This may reduce the 3-4
weathered granite attenuation potential of pollutants of concerns.
Depth to Water Table | HIGH The water table high is anticipated to be below 7.8
the base of the grave cuts.
Fractured Granite If encountered at shallf)w depth, the ra.pld
HIGH transport of pollutants in groundwater is 3-6
(groundwater flow) ;
possible.
Proximity to potable There are no water abstractions mapped within
. LOW . . 1-2
wells and springs 500 m radius of the site
. The aquifer is a secondary aquifer, with no
Aqifer Type / LOW known down-hydraulic gradient sensitive 5-6
groundwater flow
receptors
Abstractions and There are no SPZ within 350 m of the site and
LOW . . . 1-2
SPZs the nearest are up-hydraulic gradient of the site.
Proximity to water ) Y No water courses or ditches were identified. 1
course/springs
imi No land drains were identified
ProIX|m|ty to land LOW 12
drains
Precipitation MODERATE Low annual rainfall -

The total score being: 24 to 34. Based on the Groundwater Risk Nomogrpah, the risk is

moderate.

4.3 Tier 2 Groundwater Risk Assessment

As detailed in the Tier 1 Risk Assessment, a moderate risk was identified for the site. Therefore,
a Tier 2 GW-RA was deemed appropriate. Worst-case and conservative values were used

where appropriate. The methodology is discussed in the following sections.

Based on the pollutants of concern, Ammonium was considered herein.

4.3.1

Infiltration Worksheet: Input Parameters

Table 6 provides the selected input parameters (with Infiltration Worksheet in Appendix D).
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Table 6. Infiltration Worksheet Input Parameters

Parameter Selected Sels:acted Justification / Discussion
Value variance
Input Conc. 870,000 m i A single 70 kg corpse in the first year of decomposition
Ammonium ’ 9 releases: 0.87kg NH4+ (Source: EA Guidance)
o .
Infiltration rate 87 mmiyear +/-5% Taken to be 10% of the average annual rainfall of 869.7
mm/year
Infiltration per 522 0 2 (i _ .
burial Litres/year +/-25% 87 mm/yr x 6 m? (burial plot) = 522 Litres/year
Infiltration per +/-2 burials | 522 L/yr (infiltration rate) x 9 (burials per year) = 4,698
. 4,698 L/yr :
year (9 burials) per year Litres/year
/e .
Total Conc. 1667 mgl | T2bunials o 870,000)/ 4,698 = 1,667 mg
Ammonium per year
/e . . 2
Discharge Rate 05013 /-2 burials 2_37 mm/yr (infiltration rate) x 54 m* (total area of the all plots)
m>/day per year =0.013
Thickness of 1.9m +0.5m | Minimum burial depth plus additional 0.5 m depth
drainage layer
Attenuation 5 mbgl (water table) — 1.8 m (the required basal depth of a
unsaturated 32m +/-1.0m single grave as stated within Environment Agency guidance)
zone thickness = 3.2 m (and varied for sensitivity analysis)
Water filled Based on published values for sandy clay (and varied for
. 0.15 +/-0.05 e .
porosity sensitivity analysis)
Bulk density 1.073 +/-0.5 Based on literature values.
Sorbed and dissolved phases as ammonium attenuation
Dearadation Sorbed and i within the unsaturated subsoil is likely to take place
9 dissolved predominantly through cation exchange and nitrification, it
was considered appropriate to select degradation as active.
Fraction of rapid The unsaturated zone comprises sandy clay. Therefore, it
flow through the 10% +/-5% was considered unlikely that a significant fraction of the
unsaturated ° ° discharge would pass through the unsaturated zone un-
zone retarded by the soil / rock matrix.
Dimensions of
the drainage 280 m? +/-50% The conservative field size of cemetery expansion.
field
Satu.rated Conservatively assuming the base of the aquifer is sea level,
Aquifer 6m +/-3 . . . .
) the effective aquifer thickness is 6 m.
Thickness
Hydraulic Matrix porosity is likely to be low, however fracture k may be
o 2m/d +/-0.5 . .
Conductivity higher, if present.
Hydraulic Taken to be height of water table above sea level to sea
. 0.01 +/-25% .
gradient level (assumed water table elevation at the coast)
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Tier 1 - Groundwater Risk Assessment

4.4 Initial Assessment Results

Table 7. Initial Assessment Results

St Mary’s Church

Contaminant of Concern

Environmental Standard (DWS)

Concentration at Compliance Point

Groundwater: 50 m from site

Ammonium (NH4+)

0.5 mg/L

Sensetivity Low Values: 4.69 mg/L
Worst Case: 0.43 mg/L
Sensetivity High Values: 0.02 mg/L

Initial assessment results show compliance for the worst case and favourable case scenarios
relevant to Drinking Water Standards. Within the Initial Assessment, Input Parameters were
generally selected to give a ‘Conservative’ or ‘Worst Case’ risk assessment; in particular with
regard to the potential contaminant loading.

Based on our judgement, the most important factor controlling compliance was the area of the
drainage field, with larger areas more readily meeting compliance.
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5 Conclusions and Recommendations from the HIA

Based on the findings of this RW-RA, we have drawn the following conclusions:

1) The site does not require an Environmental Discharge Permit, as it meets all criteria
Minimum Good Practice Groundwater Protection (Section 4.1, Table 4); and

2) Based on the Tier 1 GW-RA:

a) Alow to moderate risk was identified as part of the qualitative risk assessment
(Section 4.1 Tier 1 Risk Assessment, Table 5); and

b) A quantitative GW-RA was undertaken using the Infiltration Worksheet. This
demonstrated compliance for the worst case and favourable sensitivity
analysis. They key assumption being the rate if burials.

3) A review of soil and groundwater chemical analysis suggested that Natural
Attenuation processes would be anticipated; including Nitrification (the biological
oxidation of ammonium). The process of nitrification would further reduce the
ammonium concentration and thereby further lessen the potential impact of the
development on groundwater quality;

4) It was concluded that the Sensitivity Assessment ‘Realistic Case’ Groundwater Risk
Assessment demonstrates the proposed Burial Ground Development to represent a
potential LOW RISK to controlled waters (groundwater); and

5) The risk assessment verifies that the spatial extent of the proposed Burial Strategy
would be acceptable.
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7  Author’s Statement
This Hydrogeological Risk Assessment was carried out by Huw Williams, director at Agua
Enodo Ltd (registered address: Lowin House, Tregolls Road, Truro, Cornwall, TR1 2NA).

Huw holds a BSc in Geological Sciences and an MSc in Hydrogeology, both from University
College London.

With over 20 years in industry, Huw is also a former employee of the Environment Agency, and
has completed many Groundwater Risk Assessments, Environmental (Discharge) Permit and
Groundwater Abstraction Licence applications.

Proof of relevant insurance can be provided on request.

Based on the above, we submit that Huw Williams is a component industry professional in
respect to undertaking the above assessment.
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8 Limitations

It is important to understand the variability of the ground conditions in this area. No guarantee
of flow rates or sustainable yield can be provided at this stage and it will be necessary to drill
and test a borehole in-situ to better evaluate the performance of a new borehole at this site.

We have prepared this report in accordance with the brief as provided. This report has been
prepared for the use of our client, their professional advisers and the relevant authorities in
relation to the specified project brief described in this report. No liability is accepted for the use
of any part of the report for any other purpose or by any other person or entity.

The recommendations in this report are based on the ground conditions indicated from
published sources, site assessments and subsurface investigations described in this report
based on accepted normal methods of site investigations. Only a limited amount of information
has been collected to meet the specific financial and technical requirements of the client’s brief
and this report does not purport to completely describe all the site characteristics and
properties. The nature and continuity of the ground between test locations has been inferred
using experience and judgement and it should be appreciated that actual conditions could vary
from the assumed model.

Subsurface conditions relevant to construction works should be assessed by contractors who
can make their own interpretation of the factual data provided. They should perform any
additional tests as necessary for their own purposes.

This report is not to be reproduced either wholly or in part without our prior written permission.

We trust that this information meets your current requirements. Please do not hesitate to
contact the undersigned on hwilliams@aguaenodo.com if you require any further information.

Report prepared by
-UNSIGNED DRAFT-

Huw Williams
Hydrogeologist
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30 ft. of standing water.
Rest level .», 4O ft, below surface.

Never dry. Water btrackish: not used much,
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RAM'S VALLEY WELL was sunk to a depth of about 25 feet,

sixteen of which were cut through the solid rock. Wafér was
first met at about sixteen feet from the surface, but only
oozing in very slowly. The work was continued for about nine
feet velow where the water was first seen, the springs becoming

stronger as the well descended.

The mean length of the scouare at the bottom of the Well
is 5% feet, the mean width 3% feet, and the debth of water 84 ft.
These measurements give a capacity of more than 1000 gallons; and
it has been found when the well i% perfectly dry, it requires
four hours to refill to the 8% feet level. This means that the
well would yield, if required, LOOO gallons a day between the
hours of 6 a.m. and 10 p.m. Estimating the population of Hugh
Town at 800, this gives a supply of 10 gallons a day to ome-half
of the Town, or 5 gallons a day to the whole of the Town, or
3% gallons to every man, woman and child on the whole Island;
Yopulation 1200.

The well was opened on January 18th, 1897, and there was
found to be 11% feet of water in it.

February 6th, 19C3,.. depth of water 11 feet, at 3 p.m.

'? ,l-{q:fl-f Fn é 6’7/9361

Rams Valley 7ell., /pprox. 1904 &7 Lovrsats §7SE W
Depth 18ft., dizmeter 2 ft. Yield 2,000 gallons per day. Tublic suoply.
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Mtrogen as Nitrates ~—~——-——=-——o-o--m
Nigriteg ————mmo e s e a heavy trace.
Saline Ammonis ————-—--—moommosToosooos 0.0035
Albuminoid Amm;gm---—--*—--“-—--»--- 0.01Q5
Cxygen req. to © e

the orgenic matter ————— > 0.41240
Hardness (in degrees) ~——=———"-=-T-----s 10
Lead or @opper ~—TTTTTTmTomoSommossmooss absent

This is a water of doubtful purity & certainly should
Ohgarvatigecs not be used if a better supply can be obtained.
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" THE CLINICAL RESEARCH ASSOGIAT# , Ny ED-SVQ! [ \L{-

------ v p
B o Wateﬂﬁii’f ouse,

York Bulldings,
To Dr.Addison, . ‘ Adelfhi,

L:Ohdon,W.C. 2.
St.Mary's,

Igles of Seilly.
Ref: No. 26,362.

The sample of water marked Well - 26ft. ( Ram's . Valley Well)
collected on 22.7.25. and received here on 24.7.25., has been
chemically exemined, and I have been instructed to forward the
following report:-

ARALYSIS (B). ’
Parts per Grainas per
100,000 Gallon.
Total Solids (dried at 1200C.) 80,00 564 000
Combined Chlorine 28430 . '19.81
equivalent to Na Cl. L6.70 32.69
Nitric nitrogen . , 1.52 1.06
Nitrous nitrogen Nil. Nil.
Ammoniacal nitrogen 0.0003 0,0002
Albumtnoid nitrogen 0.0090 0.0063
fxygen absorbed in L hours at 279C. 0.071 0.050
Lead or copper Nil. Nil.
Temporary hardness (equivalent to 2,2 1.6
Ca 003)
Permanent hardness do. 21,5 1%.0
Total hardness do. 23.7 16.6

’

Judged on chemical analysis alone, j.e., without

bacteriological tests, this water cannot be regarded as
fit for drinking unless previously boiled.

Secretary.

Contact BGS: ngdc@bgs.ac.uk
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Westgate Hous
York Buildings,

a ) Adelphi,
To Dr. W.B.Addison, Logdon, w.C.2.
St.Mary's, ' l
3. 10. 25.

Isles of Scilly. :
Ref. No. 1 P

Bacteriological examination, by cultural and mieroscopical
methods, of the sampke of water marked, 26' Well, (Rem's Valley.
Well) collected on ——~ and received here on 29, 9. 25. has
given the following results:-

(1) QUANTITATIVE.
. The average number of organisms, producing
visible colonies on gelatine plates incubated at '
2000, for 3 days, is found to be «. & cee  ons ‘458 per c.c.
' The average number of organisms, producing
visible colonies on agar plates incubated at 37.5 C.
for 2 days, is fouddto be ... ) cae cas 16 per c.c.
{(11) QUALITATIVE.
B. Coli. - not found in 100 c.c.
8treptococei. present in 10 c.c.
B. Enteritidis Sporogenes not found in 100 c.c.
The temperature of the water on arrival was 15°C.
In the sbsence of other excremental organisms
we cannot regard the presence of the Streptococei as indicative of
sewage pollution, they are probably adventitious.
From & bacteriological point of view thé water might

be regarded as safe for diinking purposes.

(sgd). W.K.CURRY,

BSecretary.

Contact BGS: ngdc@bgs.ac.uk
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r/ . Repart by J.H. Blight, Penzance. 1944 . /\
Rems Valley Well. 1904 approx. +

I 2 £t. diam., 18 ft. deep. Yisld 2,000 g.p. day.

2. 01d Moar Well, 1914~1918, (Used only in drought) . SV q \ l ‘ q
: 6 ft, dfam., 17 £t, deep. Yield 10,000 g.p. day.’ ‘
-

4~ NewWell, 1942. (adjoining two other wells 16 £t. and 18 £t. deop). i
10 ft. square, 26 ft. deep, 27,000 g.p, day.” Minimum yield much less.
During drought, after stending for 3 hrs, pump empties well in 2 hrs., or les

Combined flow does not exceed 14,000 g.p. day at warst period,

At present public supply unpalateble, Water at Parting Carn, Pump Rd. shows vast
improvement, This suggests 014 Town Mershes for future deve lopwent, being 50 acres
in extent having a catchment area of about 500 acres. The granite is below sea-'
level and iz tcovered with 12-20 £t. of sand, #ilt and a layer of vlay into which
water percolates and is stared., This is a large natural underground reservoir,
Lowering water below high water mark cauwses entrance of sed-water. This has already
ooowrred at Moor Well and New well, 0ld Town Marshes are flooded in winter to &
depth of a foot or so, Any well sunk here should be situated as far from the ses as
is compatible with acoess to the site, to avoid lowering the water level near the =es
Mindmum run-off in Soilly is .20 cu. secs. per 1,000 acres

<o 54,000 gallons yielded from 500 acres in 2i, hrs. ,

Water lovels in three new wells varies as much as 10 ft., indicating that ground
water finds difficulty in reaching New Well. This may be duve to choked fissures and
& heading would therefore increase supply at well bottom. (Water is decreasing
annually). This may cause pollution, therefors, it is recommended to sink a well
near Aunt Joanies on the opposite side of 0ld Town Harashes as suggested by the
Geclogist Dr. Hickling. .

Proposed now well - B;rm% well
Depth 26 £t, Internal diemeter t, Headings af boltiom for 20 £t. Height 6 f't.

Width 2 £t, 6 in., to wovide storage capacity of 2,000 gallens at level of 2026 f£t.
below $he surface as a sump. Lining of broken reck up to 1 ft. 6 in. above grownd
level. Pumping carried out at Aunt Joanies Well, New well in reserve with heading

Anslyses (parts per 100,000)
Quality varies. Best at Parting Carn - water lewel 2 ft. above H.W.M.0.8. tides *

Starage Reservoir. Buzza Hill. 18.5.44.
Appearance E’Iﬁ'ﬁv e " 3‘1!’ mineral particlea. Purbidity - less than 5 parts per milliom.
Colour - Hazen v 'ff,"Yellow. 15 (silioa scale), Odour = mil.

Reaction 1H. Acid 5.4. Free Carbonic Acid 6,6
Elactric conductivity at 20° C. 3700, Total solids, dried at 180° ¢. 250.0,
Chlorine in Chlarides 116.0, Alkalinity as Calcium Carbonate 1.8.
Herdness - Total 94.0: Temp, nil: Perm. 94.0, :
Nitrogen in Nitrates 0.6} Nitrogen in Nitrites less than 0.001
Free amnionia 0.0008 . Ammoniacal Nitrogen nil
Albuminoidal Ammonia’ 0,016 - Albumincidal Nitrogen nil
Oxygen abscrned in &4 hrs. at 27° ¢, 0,205
Metalss Iron 0.005 Zine 0,2

¢ " Mangenese 0,055 Other metals absent

Bacteriolegical Results: .
No. of bacteria growing on Agar per ec. or ml. in 1 day at 37°¢, -~ 1
" 1] ” "

" 2 days " 37°¢C. - 13
L] £ " o ] 3 "on 20003, o 300
Presumptive colifarm Reactiom: Present 10 cc,: Absent 1 ce, ‘
Bacteria coli., Type 1.: . Fresent nil " 100 ec.
Type 2.: Present 10 ce,: " 1l ce.
Cl. welohi Reaction Present 100 cc,; n 10 eec.

Water reasonably clear and bright in appearance » 18 acid in reactiom, deficient in
Oarbonate ar temporary hardness, and will be Plunbo-solvent and corrosive to metals,
Excessively hard in character - permanent, high content of salinity causing taste,
low standard of organic purity, Unsuitsble for public supply. _

st drooltval
. by I’ Bl .
T allepuk  piriomen, yolotr m.?/fk qreaty W.A:;( \

Contact BGS: ngdc@bgs.ac.uk
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R¥AMS VALLEY WELL.

Analysis of a sample of water received on 1l4. 5. 35, from Gerald Cox
Esq., Palmouth Corporation Waterworks. Labelled St. Mary's, Isles of
Scilly Water Supply. , '

RAMS VALLEY WELL.
Waken by G. Cox. Witness A.Nance. Date-—~~ 5.0 pem.

Chemical results in parts per 100 9]

Appearance. Bright, fewvegetable and mineral particles.

Colour. ‘ Normal. Odour - None.

Resction pH. Faintly acid, 6.0 ¥ree Barbonic Acid - 3.3

Electric Conductivity at 20°C. 1020

Total solids, 180°C. ' 7.5

Chlorine in chlorides : 2.0

Nitrogen in Nitrates . 2.20 Nitrites - absent.

Hardness: permanent. , 54ke0 Calcium - 3.9

temporary. - , 0.0 Magnesium - 9.9
total _ BL.0O

Metals. , Minute trace of Iron. 0.012

Free Ammonia 0.0052

Albuminoid ammonia 0.0108

Oxygen absorbed in 4 hrs. at 80OF. 0.0900

Bacteriological results.

No. of Bacteria per c.c. ' Py
on Agar in 3 days at 20°C. 8600

on Agar in 1 day at 37%. .- 420
The Bacillus Coli. Present in --- absent in 100cc.

Bacillus welchii '
(B. Enteriditis Sporogenes) Present in --- Absent in 100 cc.

Thig is a reasonable clear and bright and colourless water.

It is acid in reaction exceedingly hard in character and
devoid of Carbonate (Temporary) hardness and will be corrosive to
metals and contact with Lead (a poisonous metal) should be avoided.

The hardness 1s due to the presence of sulphate and Chlorides
of Calcium and Magnesiummd corrosive action on boilers, hot water
pipes ete., would be marked.  The amount of common salt is not
excessive and metals are absent, apart from a minute and negligible
trace of iron. ,

The water is of low grade of organic purity and is highly
nitrated suggesting am origin from a manurially polluted soil.

The bacterisl content is also high but bacteria indicating recent
and dangerous pollution were not found. The water, in view of its
chemical characters, is an objectionable one for the purposes of a
Public Supply, but cannot on this sample be considered seriously
polluted or unwholesome necessitating sterilisation, though
latter -is probably desirable as a safeguard. :

(Signed)-=—-w———um-u

i

for Drs.Beale and Suokling.

Contact BGS: ngdc@bgs.ac.uk
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. THE COUNTIES PUBLIC HEALTH

91, Queen Victorias Street, London,

) _ (Ram's Valley)
Ref, J. 16l.

Analysis of a sample of water received on 1h4.5.35, from
Gerald Cox, Esq., Falmouth Corporation W; Works.
Labelled St.Mary's Isles of Sc¢illy Water Supply.

Ram's Valley Well.
Cox : )
Taken by G. %ee. Witness A, Nance. Date ~-- 5.0, p.m

Chemical results in parts per 100,000,

Appearance, Bright, few vegetable and mineral particles.

Colour. Normal. Qdour. None.

Reaction pH. Faintly acid 6.0. Free Carbonic Acid - 3.3.

Biectric Conductivity at 20°C. 1020.

Total solids, 1800C, . 71.5.

Chlorine in Chlorides. : 24, 0 -

Nitrogen in Nitrates. 2.20 Nitrites - absent.

Hardness; permanent. 54.0. - Calcium - 3,9
temporary 0.0 Magnesium - 9.9
total. 5“-' 0 hd

Metsals. Minute trace of Iron. 0.012

Free ammonia. 0. 0052

Album®noid smmonia 0.0108

Oxygen absorbed in 4 hrs at 80°F. 0.0900
ggcteriOIOgical results,

No. of Bacteria per c.c.

on Agar in 3 days at 20° C., 8,600
on Agar in 1 day at 3700C. y20
The Bacillus Coli. Present in --- Absent in 100cc.

Bacillus Welchii _
(Enteritidis Sporegenes), Present in —»- Absent in 100 cc.

et This is a reasonably clear and bright and colourless
waier, 7y

It is acid in reaction exceedingly hard in character and
devoid of Carbonate (Temporary) hardness and will be corrosive o
metals and contact with Lead (a poisonous metab) should be
avoided.

L

The hardness is due to the presence of Sufphate and
Chlorides of Calcium and Magnesium and corrosive action on
boilers, hot water pipes, etc., would be marked. The anount of
common 8slt is not excessive and metels are absent, apart from a
minute and negligible trace of iron. -

The water is of low grade of organic purity and is
highly nitrated suggesting an origin from a manurially polluted
8011, The bacterial content is also high but bacteria indicating
recent and dangerous pollution were not found. The water, in
view of its chemical characters, is an objectionable one for the
purposes of a Public Supply, but cannot on this sample be coneidered
seriously polluted or unwholesome necessitating sterilisation,
though the ldber is probably desirsble as a safeguard.

(Signed) @ ——--iw—e—mn
for Drs., Beale and Suckéing.

Contact BGS: ngdc@bgs.ac.uk
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The Counties Public/h Laboratories
91, Queen Victoria reet,
London, B.C.L.

Anaglysis of & sample of Water receivgd on 4.2.39 from
Messrs. D.Balfour & Sons, for St.*ary's, Isles of 8cilly.

Labelled Ram's Valley Well, ‘
Sgd. and Taken by T. Flower. Witness E.B.Guy. Date 2.2.39. 1l.15

pem.
Appearance Bright: slight brown film—deposit of iron oxides.
Turbidity: L.5 p.p.-m. (Silica Scale)
@olour Yellow: A.P.H.A. 23.
Odour Nil. Total Alkalinity as Ca003; 3.0
Free Carbonic Acid 2.8 Reaction, pH. Paint acid: 6.4
Results expressed in parts per 100,000.
Ca Mg. Na. K. COz 80, OCl. NO 810 Probable
3 L 3 2 Combinations.
2.2 3. 5 1:9- li;’ia?xé;z‘ﬂ L‘-O u5 --E;ggnu--- - = R R A
carbonate 3.00
1.0 2.4 Calcium
. sulphate 3.40
2.29 9.0 Magnesium
sukphate 11.29
1.21 3.52 Magnesium
: chloride L4.73
12.79 19.68 Sodium
chloride 32.47
1.65 ‘ L.us 4 Sodium
nitrate 6.10
Sinrcn ! 20

Difference 1,31.

B e e e e o A . S o Ao D D o B e D S ) D S S i VS D i S S Y B T o PR T Sk o i e LA A AP A o A o o T S o S P Jom S S

e 1 . o o o e o o . R S A A T T B T o B S T QO P P VR PP i e he o S B T S S Y M P " T T - T -

' Hardnegs - Permanent 20,0 Temporary 1.0  Total 21.0

Ammonigal Nitrogen 0.0030 Free Ammonia 0:0036
AlbumEnoid Nitrogen 0.0132 Albumxnoid Ammonia 00160
Oxygen absorbed in 4 hours at 80°r, 0,190
Nitrites Absent

Metals - Iron: 0.035 in solution. 0.007 Other metals: Absent.

.Note ~ To convert the above parts per 100,000 into grains per

gallon multiply by 7

BACTERI OLOGICAL RESULTS.
No. of Colonies per cce. or ml. :

On Agar in 3 days at 20°C. . 280

On Agar at 37°C. in: 1 day 13

2 days 23
Bacillus Coli Present in - Absent inlQO c.c.
Bacillus Welchii Present in - Absent in 100 c.c.

(B. Enteritidis Sperogenes)
Coliform organisms present in 10 c.c. but no typical B. Coli was found.

Contact BGS: ngdc@bgs.ac.uk
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. -old moor well
Se Mary & /s/and

Comshocled. behvean (V4 18.. Vind ony in drsuplel
Pnchosed home Admivally oor potlic $uppday -
Cepte 17 ft.  Dhanwka 6 4.

) ‘IJJCI 10,000 9-p .

6" Coxnwoli 29 Se.w

Qled  Aug. 1946 HeF.

Contact BGS: ngdc@bgs.ac.uk
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. 01d Moor Well, Constructed between 1914~18. tUsed only in drought. _
Z Purchased from Admiralty for public supply. ' ' :
Depth & 17 ft. Diameter 6 ft. Yield 10,000 gallons per day. &7 Avwcatt ¥ 7k

LT

Contact BGS: ngdc@bgs.ac.uk
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Observotions, A water which is too impre tp be used for AQrinking purposes.

Contact BGS: ngdc@bgs.ac.uk
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Waterga ouse,
York Buildings,
Adelphi,
To Dr. Addison, London, W.C.
St. Mary's, 28. 7. 25.

Isles of Seilly. Ref. No. 26.363.

The sample of water marked Well - 20 ft. (Moor Well)
collected on 22.7.25 and received here on 24.7.25., has been
chemically examined, and I have been instructed to forward
the following report:-

ANATYSIS (B).

Parts per Grains per

100,000. Gallon.
Total solids fdried at 120°C. 92.00 64.40
Combined chlorine 33.70 23.59

equivalent to Na Cl. 5560 38.92
Nitric Nitrogen 0.90 0.63
Nitrous nitrogen Nil Nil
Ammoniacal nitrogen 0.0008 0. 0006
Albumenoid nitrogen o - 0.0216 0.0151
Oxygen absorbed in L hours at 27 C. 0.229 0.180
Liead or copper Nil. Nil.
Temporary hardness (equivalent to 2.0 1.h
Ca 003)

Permanent hardness -do. 7 20.0 1L4.0
Total hardness. do. 22.0 15.4

The figures representing organic matter are very
high and much of it is probably of vegetable origin but is,
nevertheless, objectionable.

The water - judged without bacterioclogical
examination '~ cannot be considered as fit for d&inking, but

if it must be used it should be boiled.

(8gd) W.J. CURRY

Secretary.

Contact BGS: ngdc@bgs.ac.uk
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THE COUNTIES PUBLIC HEALTH

91, Queen Victoria Stree

Ref. d. 163.

MOOR WELL.

Analysis or a sample of water received on 1L.5.35, from Gerd
Cox Esg. Falmouth Corporation Waterworks. Labelled St.Mary's,
Isles of Scilly. Water Supply.
MOOR WEILL. Witness A. Nance. Date 11.5.35. 5.0 pem.

Chemical results in parts per 100,000.

Appearance. Clear and Bright.

Colour. . Faint yellow. Qdour -~ none.

Reaction pH. Acid 5.6 Pree Carbonic Acid 4.8

Electric Conductiyity at 200C. 1035

Total Solids, 180 C. 73.5

Chlorine and chlorides 24.8

Nitrogen in Nitrates 2.4L0 Nitrites - absent

Hardness': permanent 62,0 Calecium - 3.5
temporary 0.0 Magnesium - 12.1
total. | 62,0

Metals. Minute trace of Iron 0.003

Free amnonia 0. 0052

Albuminoid ammnonia 0.0250

Oxygen absorbed in L4 hrs. at 80°F. 0.2700

Bacteriological results.

No. of Bacteria per c.c.

on Agar in 3 days at 20°C. 7800

on Agar in 1 day at 37°C. 72
The Baccilus Colli. Present in ---- Absent in 100 cc.
Bacillus Welchii

(B. Enteritiditis Sporogenes) Present in --- Absent in 100 cec.

This is a clear and bright water with faint yellow colour,

It is acid in reaction, devoid of Carbonial hardness and will
be corrosive to metals and contact with Lead should be avoided.
The water is excessively hard and the har@ness being due to Sulphate
and Chiorides of Calcium and Magnesium, i1s permanent in character.
No excess of Sodiuwm Chloride (Common Salt) is preseny and metals are
absent, apart from a minute and negligible -trace of Iron. The water
contains an excess of organic matter and is highly nitrated.
The bacterisl content is also high but bacterie of objectionable
type and origin were not found. The water is impure, but judged by
this sample, is not polluted to & degree to be unwholesome.

On account of its hardness and chemical characters the water is

an objectionable one for the purposes of & Public Supply and
Chlorination would probably be a desirable precautionary measure.

for Drs, Beale and Suckling.

Contact BGS: ngdc@bgs.ac.uk
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Dr. W.B.Addison, Adelphi,

London, W.C.2.
St. Mary's,
3. 10. 25.

Isles of Scilly.

Ref. No. 3“1 200.

Bacteriological examination, by cultural and microscopical
methods, of the sample of water marked 20' Well. (Moor well).
collected on --w-—=m and received here on 29. 9.2%5. has given
the following results:-

(1) QUANTITATIVE.

The average number of orgenisms, prgducing visible
colonies on gelatine plates incubated at 20°C. for 3 days,
is found to be ... sena .o cves 64l per c.c.

The average number of organisms, producing
vigible colonies on agsr plates incubated at 379.5 C.
for 2 days is fould to be oo suee oo 20 per ac.

(II) QUALITATIVE.

B. c¢oli. Not found in 100 c.c.
Streptococci. present in 1l c.ce.
B. Enteritidis Sporogenes not found in 100 c.c.

The temperature of the water on arrival was 15.5%.

The StreptPcpeci present are probably derived from some
extraneous source rather than sewage pollution; this in view
of the fact that other excremental organisms are entirely
absent. Even the presumptive tests for B.Coli giving definite
negative findings.

We note that animals can come gquite c¢lose up to the
well but presume that the surface structures exclude possibility
of contamination.

Taking the result of the examination as a whole the
water might be considered safe for drinking purposes from a
bacteriological point of view.

(Sgd.) W.J.CURRY,
Secretary.

Contact BGS: ngdc@bgs.ac.uk
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@ RECORD OF WELL
At..01d Town,St Marys, .. ...
Isles of Secilly. / ' 3
Town or Village. 1.4 Rown y 84 Marys-o
County.... 187168, 0%. 811 Tom | NS \ S
X —
EXACT SITE
oF WELL Six-inch sheet.......... g 7SEIQS|x—mch Nationa] Grid sheets\/c\l“’q(ca.a
. . State whether owner, tenant, builder,
For .the Lend Steward,luchy of = contractor, consultant, etc. ;— .o,
Cornwall,

. Address (if different from above)rneLandbteward,])uchyoiCornwall,Iséesgt
DELETE Level of ground surface If well top is not at ground | above:*>¢11ly.
WHICHEVER 15 | above sea level (O.D.)oeiceenioeenn, ft. level, state how far v 1 below i ft.
INAPPLICABLE

SHAFT....cc.cocvveennns ft.;  diameter............. ft.; HEADINGS (please attach details—dimensions and
: directions)
BORE...I2Q....ft.; diameter of bore: at top.......Ddn g at bottom..... K......... in,
Full details of permanent lining tubes (position, length, diameter, plain, slotted etc.)...........crs e,
o BOXEY, Feet of 4 inch Galvanised pipe.
Water struck at depths of ..o e I IO ...... ft. below well top.
Rest level of water..... 20 ft gﬂ&’gﬁ'w 1l to Suction at ft. Yield hours? test
stlevelof water.....@U...... below Vel top.  Suction at....... . Yield on....onen.... days’ oS
couﬁous pumping at......240.......galls. per...hQux.. with depression 12 R ft. below well top.
Recovery torestlevelin............... glggfs* Capacity of pump..........cco0.eo... €. p. h. Date of measurements...............
DESCRIPTION OF PERMANENT PUMPING EQUIPMENT: A
NORMAL Make and/or tYPe....oimiimin MOLIVE POWEL...vvvrirrvrrniirvversernsrens e seressssssenes s een
CONDITIONS Capacity.....ccoveecvnmirinns galls, per hour., Suction at......occeeeiiernn, ft. below well top.
Amount pumped........ccooccccoeeeeoengalls. per day. Estimated consumption............evenvnnn... galls. per week.
Well made byw‘V:LSJ'CK&SOHSLtd' ........................................... Date of ssmkmgB/I/65 ........
Information fromAsa'bove‘ .....................................................................................
ADDITIONAL NQTES  ANALYSIS (please attach copy if available) For Survey use only
Receted &n. .. 4 6O,
Bection 8 ..o
Pumplng test ...............
Observ, well ..o
RECOPARY 1vveeeseereerrriirnrons
ER. I0Z cvvreeniierevennns
d
: Site marked on
§ 1" map Q/@ .......
g 8" map (... 48
; (use symbol)
E Record forwarded
i ! to ...
3 date
AR
=
2 R GEOLOGIOAT, SURVEY,
WATER DIVISIOR,
4 B0UTH KENSINGTON,
z LOG OF STRATA OVERLEAF. Lowpox, S.W.1.
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N

NATURE OF STRATA THICKNESS DepTH
{For Survey use only) ‘ 1
GEOLOGICAL If measurements start below Feet Inches || Feet Inches
CLASSIFICATION "ground surface, state how far ...
Sand and Clay. 40 40
Lrown Rock. 80 120
i

Contact BGS: ngdc@bgs.ac.uk
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New well
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Tl 27,000 g.p. d. Moinwan yald
much don. During Aorgut, affe ondoipofov
B howrs, pomp emaphes well w AWl . o leno.
1942
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New Well.. Depth 26 ft., diameter 7 ft. or 10 ft. square.- Yield 27,000 gallons
4"’ per day, Mininmm yield much less. During drought, after standing for three
hours, pump empties well in two hours or leas, 1942.

_— \ Ghone wells solid Aug. s S HETT T
——— a -
sveniz
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Ref. S/RW/11.

ANALYSIS OF A SAMPLE OF WATER received on:
from Council of the Islﬁs o? Scilly,

labelled: New Well, St. ary s.
Taken by: T.Bodilly.

Witness:

Svayiz
y lje Health

W T 1es,
91, Queew Vic
London, E.C

ia Street,

14th Janually, 1944.

6th January, 1944.

Town Hall, St.Mary's.

Date: L'--loLLL'--

- Signed:

10,20 a.m.

W.Hopwood.

Chemical results in Parts per 100,000,

Appearance:

Turbidity:
Colour: Hazeh: S1, yellow-brown 10.
Reaction pH: Faint Acid: 6.5
Electric Conductivity

at 209C: 1350
Chlorine in Chlorides: 34.5
Hardness: Total 31.0
Nitrogen in Nitrates: 1.2
Free Ammonia: 0.0024
Albumgnoid Ammonia: 0.0048

Bright - very few particles of mineral debris.
Less than 5 parts per million, Silica scale.

Odour: Nil.

Free Carbonic Acid: 1.5

Total Solids, dried at

180°C: 90.0

Alkalinity as Calecium
Carbonate: 3.0

Temporary: 1.0

Permanent: 30,0

Nitrogen in Nitrites: absent

Ammoniacal Nitrogen: -
Albuminoid Nitrogen: -

Oxygen Absorbed in 4 hrs.
at 270C. 0.095
Metals: 0.003

Iron: Other metals absent.

Bacteriological Results.

0
Number of"Bacteria' growing -) 1 day at 37%C. 2 days at 37 C. 3 days at

on Agar oer cc. or mi.in) 20%%,
17 30 250
Presumptive Coliform Reaction. ®xPresent: 50 c.c. Absent: 10 c¢c.c.
Bact.coli. Present: - Absent: 100 csc.
Cl. welchii Reaction. Present: - Absent: 100 csco

m Due to coliform bacteria of intermediate types.

These results are consistent with a wholesome water suitable for
drinking and domestic purposes. '

In view of the slight acidity and deficiemcy in bicarbonate or
temporary hardness, the water will be plumbo~solvent and corrosive to
metals and lead should not be used in connection therewith.

This sample is reasonably clear and bright in appearance, faintly
acid in reaction and free from metals apart from an insignificant trace
df iron. The water is hard in character although not to an excessive
It is of

degree and has a high bit not excessive content of salinity.
satisfactory organic and bacterial purity although not of the
highest standard.

<

Contact BGS: ngdc@bgs.ac.uk



mailto:ngdc@bgs.ac.uk?subject=Borehole,%20BGS%20ID:%20633897%20:%20BGS%20Reference:%20SV91SW30

@ EIDLE BGS ID: 633897 : BGS Reference: SV91SW30

BGS, Geological EPSG: 27700 : 90940,10510
k\\-v/ Survey
¥ 08 SVl
Report J.H. Blight, Penzance. 1944 ! i
Rems Valley Well. 190} approx. s H"
! 2 ft. dlam., 18 ft. deep. Yield 2,000 g.p. day.

01d Moor Well. 1914~1918. (Used only in drought).
6 ft, diam,, 17 ft, deep. TYield 10,000 g.p. day.t
2

/ New Well, 1942, (Adjoining two other wells 16 ft, and 18 ft. deep).
10 ft. square, 26 ft, deep. 27,000 g.p. day.? Minimum yield much less.
During drought, after stending for 3 hrs. pump empties well in 2 hrs. or lem

Combined flow does not exceed 14,000 g.p. day at worst period,

At present public supply unpalatable., Water at Parting Carn, Pump RA. shows vast
improvement., This suggests 0ld Town Marshes for future development, being 50 acres
in extent having a catohment area of about 500 acres. The granite is below sea-
level and is covered with 12-20 ft, of sand, silt and a layer of vlay into which
water peroolates and is stored, This is a large natural underground reservoir,
Lowering water below high water mark causes entrance of sea-water. This has already
occowrred at Moor Well and New well., 014 Town Marshes sre flooded in winter to a
depth of a foot or so, Any well sunk here should be situsnted as far from the sea as
is compatidble with access to the site, to avoid lowering the water level near the sea
Minimum run-off in Seilly is ,20 ocu, seos. per 1,000 acres
. 54,000 gallens yielded from 500 acres in 2j hrs. ,
Water levels in three new wells varies as much as 10 ft,, indicating that ground
water finds difficulty in reaching New Well. This may be due to choked fissures and
a heading would therefors inarease supply at well bottom. (Water is decreasing
annually). This may cause pollution, therefors, it is recommended to sink a well
near Aunt Joanies on the opposite side of 014 Town Marshes as suggested by the
Geologiast Dr. Hickling. .

Froposed new well - Barneys Well
Depth 26 ft, Internal diemster 6 ft, Headings at bottom for 20 ft. Height 6 ft.
Width 2 ft. 6 in., to provide atorage capacity of 2,000 gallons at level of 20-26 ft.
belew the surface as a sump, Lining of broken rock up to 1 ft. 6 in, above ground
level, FPumping carried out at Aunt’'Joanies Well. New well in reserve with heading,

Analyses (parts per 100,000)

Quality varies. Best at Parting Carn - water level 2 ft. above H.7.1.0.9. tides *
Storage Reservolr. Puzza Hill, 18.5.44.
Appearsnce bright - f;g;r mineral particles. Turbidity ~ less than 5 parts per millio.

~

Colowr - Hazen ¥, '¢F. Yyellow, 15 (silica seale), oOdour - nil,

Reaction M, Acid 5.k, Free Carbonie Aeid 6.6
BEleotric econductivity at 20° ¢, 3700, Total solids, dried at 180° ¢. 250.0.
Chlorine in Chlerides 116,0. Alkalipity as Caleiuwn Carbonate 1.8,
Hardness - Total 94,0: Temp. nil; Perm. 94.0.
Nitrogen in Nitrates O0.64 Nitrogen in Nitrites less than 0,001
Free ammonis 0,0008 . Ammoniacsal Nitrogen nil
Albuminoidal Asmonia’Q,016 Albuminoidal Nitrogen nil
Oxygen abscrned in 4 hrs, at 27° ¢, 0,205
Metals: Iron 0,005 Zino 0,2

Manganese 0,055 Other metals abaent

Bacteriological Results:
No. of bacteris growing on Agar ver oo. or ml. in 1 day at 37°¢, - 1
" " " " L 2 day-a " 570 c. - ]_3

" n " 1t 1 3 t w 20° ¢. - 300
Presumptive ocoliform Reaction: FPresent 10 oc.: Absent 1 co.
Bacteria coli, Type 1.: Tresent nil " 100 ce.
Type 2.: Fresent 10 co.: " 1 ca,
Cl. welchi Reaction Present 100 ce,: " 10 oc,

Water reasonably clear and bright in appearance, is acid in reaction, deficient in
Oarbonate or temporary hardness, and will be plumbo-solvent and corrosive to metals.

Excessively hard in character - permanent hi%h content of salinity causing taste,
low standard of organic/turity. Unsuitafwle or publie supply.

st Lruolenal
. by " Bt .
T Qllipeot  Airdosmisnn Yoitocr f'ﬂ&“(‘/m'l— grotly oAl
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; j.,.\:‘\‘ bt §1 9819 ~ iO S\l q\ L8~

‘ r
‘e m ‘ To be furnished in Triplicate S
r '"ﬂmfa wit WELLS AND BOREHOLES :
' . .

) 3&#‘ capl” () atll tmrreol ar

fw 14

’ ‘ " é - )
a“’_ - T’:‘I{g'»7’r‘%né %‘%/1»?}'}‘ to be supplied to the MimEStry of Héalth —— -~ —.—
St-%g nies of
‘0
- .

Level of surface of ground above Qrdnance Datum ' 19’0 8.4 '

SvAaillg (otb

Name of District

If the District is a Rural Iistrict, name of
Contributory Place concerned

Depth and dismeter of shaft or boring, or of each 6*Q° M digm,
Depth or depths at which water was found a.& 6,80 0.D. .
»

Estimated Quantity of Water required in Gellons per day

Yield of water in gallons per diem, as ascertained by

continuous pumping during days or
otherwise
Level of water above Ordnance Datum at commencement of pumping 6,60 Q D
L 4 iy

Level of water above Ordnance Datum at cessation of pumping - 0,50 0.D
LEas 2

Time faken for water to return to original rest level
after pumping ceased

A tabulated Statement should be sent showing the quantity
of water pumped in each 24 hours during the duration L
of the test together with the 1svel of the water T
above nance Datum at the end of each day. If there
should be any stoppage, the reason and duration should

be stated,

Limit of deviation from vertical as specified in inches
per 100 feet.

Deviation as ascertained by measurement.

Distances of the well or borehole from any other known
wells or boreholes in the neighbourhood

Quality. (Copies of chemicel and bacterioclogical
analyses should be annexed. Information as to the
-mineral constituents of the water is desirable)

A 6" to the mile Ordnance map showing (in red) the precise
situation of the well or borehole

Date of Completion of well or horehole

Well or ~tgoi"ehole stnk by

Signed ... ...7

Date

Normally the pumping test should be continuous over 2 period of 1k days.
This form should be signed by the Engineer for the proposed works. ™~

Na b.T.0-

Contact BGS: ngdc@bgs.ac.uk
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»

A description of the Strate pierced should be given as follows:-

Thickness of each Total depths from
Stratum . the surface
Feet Inches Teet Inches
Meat Earth 6
Mixed China Clay 1 6 2 0
Fine China Clay and :
gravel. 8 0 10 0
Coarse Gravel 3 6 13 6
Mixed Coarse Gravel 2 6 16 0
and decomposed granitle 1 6 17 6
Hard fissured
granite. 6 18 0

A Section to scale showing the gize of the well or boring, strata pierced, rest
level of waber, and other particulars, should also be forwarded to the
Ministry.

D 91839-1 500 D/d 8024 3/L4L R P W

Contact BGS: ngdc@bgs.ac.uk
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1944, Barneys Well, =Engineer J,H, Blight, Penzance Corporation, Municiral
Buildings, Penzance. VWater deficient in carbenate and carrosive to
metals.

Depth 20 ft. No headings. Concrete tubes 6 ft. in diameter,
Yield 15,000-20,000 g.p. day during well sinking operations.
Test geuging indicated that the incoming water at a level 19 ft. below
the surface was 4,000 g.p.h. Steady pumping 1,500-1,800 g.p.h. failed
to lower the water below 9 £+, from the top., Immediately pumping
ceased the well commenced to f£i1l and rose 12 £, to a point 1 ft.
below normel rest-level in one hour, i.e, an average rate of over
2,000 gop.h. The last 2 £t, rise took longer than the first 2 ft.
40,000 g.p. day expected in spite of extremely dry year.
(St. Just Engineering Go., Mancherrow Hill, St. Just, Cornwall.)
Present figures 14.8.46. (J,H, Blight).
Ground level 10' 0.n.  (Liverpool)
Standing water level 6.8' 0.D.
Pumping water level 3.8t 0.D. )
Consumption 12,000~14,000 g.p. day, pumped in 6-7 hrs.
supplied from granite fissures at depth - 10 0.D.
Low tH value 6.2,

8" lovmwatt ©75E[/W

Contact BGS: ngdc@bgs.ac.uk
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" # {expe 88 BUL jrm——mmmmm————e
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Ritritos - v oy I N O
Haling Ammenis ——--—maimm-———— ==
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o t6 oxillee —~————-—-——---—---

_ ¢ matiop

Nmpdnesn {in degreen -— -
Leed oy Gonper -~ - ——————————— gbsent

Chservations, This water 1s too highkly charged with organic impurities
to be now safe for drinking purposes.
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mailto:ngdc@bgs.ac.uk?subject=Borehole,%20BGS%20ID:%20633898%20:%20BGS%20Reference:%20SV91SW31

@ EIDLE BGS ID: 633898 : BGS Reference: SV91SW31
@ Geologlcal EPSG: 27700 :91380,10760
S

Survey

| M_l}e_r'_iﬂ

Sike of Well or Bore &4;,
hu"“—

ANALYST'S REMARKS.. Qe-d-w- 2 lmrrn 3 oleofntrtnds o Condownods .
ANALYST'S REMARKS iy s me :

mc:@.mmmm ANALYSIS ; ’a
Total Colonies at 3700 mgg B, - T %.l..........per Gy Ca
O,
No, of B,Coli.. . Chelldtmmd” $OL witn . . [ard.... . CeCa

e

....................................................................................................................................................................
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Well now named Ba.rney 8 Well.

pover SRS iy 4
AT JOMEY'S WELL._ = TEST PUSFING. SE) e e 657/,

Time = - Total Aﬁﬁ quantity  Total amount
£

Stopped. 7Hom. 0, g pumped . Renarks.

tor foll to 2,50.
pt i'and'ﬁo

Ec‘uancn:a,ﬁ-

Note: The test pummping took place at the end of the driest summer on record. At the end
- of_ the test mﬁgitpmnmasaryt.opmxpatdr,oeo@lhnsperhonrtokoepﬁm

well infork.
. 1:)‘.‘ ‘ ) ) - Jde—c,/jq“/
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St. Mary's

Pump read, Parting Carn - Hand pump.

Dates from 1896, Used for cattle watering, ‘
Ren dry when Barrey's new well was sunk 175 yds. away.
Analysis below. 20§k

Appearanoe = veryfaint oralesosnos, Slight floooulent deposit of mineral doteis
and amorphous silioa. ‘ , : ’
Twiidity - less than 5 parts per million, silica soale,. -
Colowr - Hagzen, vory faint yellows 15, Odour - nil ‘
. Reaction TH aodd 5.4, . Free Carbonic Aoid &4.8. .
Elsotric condustivity at 20° C. 810, Total sclids dried at 180° ¢,  “i,0.
. Ohlorine in Ohlorides 19,2 ~ Alkalinity as Galedum Carbonate 0.9,
. Total Hardness 13.5. Temp, O; Perm, 13.5e o :
Ritrogen in Nitrates 1,2. o Nitrogen in Nitrites 0,001 apmrox.
Fres Amwonia 00,0060 Ammoniacal Nitrogen nil. S
Albumdneid Armmia  0,0052 Albuminoid Nitrogen nil,
Oxygen absarbed in 4 hes, at 27°C. 0,095 o
Hetals: - Iron 0,00 Zine 0,2
Others gbsent :

_Basterdologienl ta - « P
Woo of Seskorla groring m Agir. per 0. cr ml, in 1 day at 3700 2
" " " . L L] " 2 am .« w .‘m
L n " ‘ " » " 3 days * 20° g, 450
Presumptive Colifam Resstiony Present 10 oc.: Absent L eo, -

Baoteria aoli, Type 1.y : ® 100 oo,: " 50 eo.
© Type 2.: » 30 oa,; " . 1o0,
Cl. welohi reastion, ¥ 100 oc, " 1060, -

This sample s not quite alear and bright but is not wnduly tur'bid.

Water is acid in reaction, defioient in carbonate ar temporary hardness and will -
therefore be plunbo-solvent and oarrosive to metals, Water has moderate hordness
containa no excessive salinity or metala and is of passable organic quality, o
Baot riologloally it is unsatisfaotory showing evidence of contamination, If used .
for demestio mwposes it should be chlarinated. -

sclid Hug. 1146 NGF e a""'f’“’“.” $Efw

Contact BGS: ngdc@bgs.ac.uk
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1063 Wt. 22438/0384 10m 7745 (51) F.&S,

' (For Survey use only) v. 34 2§
, RECORD OF WELL (SHAFT OR BORE)|  iisch Map Registered No.

At LS. OF SNL-(N (Parking Carn) l@ 3\)‘\\{:4
00

Town or Village, 8t Mary's
County._IBles of S¢ill¥ixinch quarter steet_ £7 sﬁ/ """" .

For Mr. C k_)ﬁ TS _ &
Exact site of well }‘ Attach a tracing from
a map, or a sketch-
S VANS Vo E map, if possible.
Level of ground surface If well-top is not at ground  [above;
above sea level (OD.) . ft. level, state how far ...  (below; ... ft.
SHAFT . .. .. _ft;diameter__________ft, Details of headings
BORE"’Q ,,,,,,,,,,,,,, ft.; diameter of bore: attop____ & Jns.; at bottom"___,_,_v_v_______é _________________ ins. Lengths,
diameters, perforations, etc., of lining tubes 3“, 6 L'v"n
Water struck at depths. below well top, of (feet) t) [\ ‘?1‘
e . . hours' .
Rest-level of water 30 ft. %:;g: well-top, Suction at ZJ@..ft. Yieldon_ . -days’ pumpmg,_m_l.ﬁﬂ......gal'

per,

with depression to . . ‘LQ ,,,,,,, ft. below well-top, Capacity of pump .w‘A[.S:ﬂ,___,g.p.h‘ Recovery to

ix aib ........ Date of well:‘?f/ _____ &;)

-
vest level in___ ‘ >} mou s Date of measurements, . M -

Quality of water (attach copy of analysis if available)
Well made by ‘W. Visick & Sons, Ltd,

Information from 4 o

Additional notes in space overleaf,

. (For Survey use only} 1} THICKNESS DEPTH %
J— | :
i GEOLOGICAL NATURE OF STRATA e (I
f\ASSIFICATION Feet | Ins, § Feet | Ius.
N If meusurements start below ground surfuce, e.g., i
s rressees e TEOI BotiOM of an existing vhafh, stute Low far ) !
R Py - |
Pt by il |
,pdwnmu{g Sem 10 kmro ,,,,,,, ‘11 - A——

i i
i
| i
| |
i |
: i
e | U
§ - |
i |

i

I

|

i
i i
]
H

B WY
| —_—
Contined overlleaf '[ i
Date Correspond- | 1’ N.&, Map 117 0.8, Maup E Stie markcd {use symbol;
(OLEGI0AL SURVEY AND MUSEUA, veceived | emce VileNo.!  ¥o. | Neo. |

! on 17 Map } on (' Map
i
SOUTH KENSINGTON, 1
|

| w1 /560 olle

LOXDON. §.W.7. £-6-%0 ]
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i B L e

¥

4 ‘
D
W
v %

SV dolb tosy i}

Anslysis = 1897 or 1904. Clemmie! Wel/ /23

Total Solid Residue =r—-—mwe—w———- 40,95
Combined Chlorine- R 15,50
" " (exp. 88 I\TaOl)_.. _____ 25,54 S

Nitrogen as Nitretes amemmemco—c—-= 1,03
NitritesS—m—meommme oo oo —~---- a faint trace V Al ( s
Saline AMMONifeemcemmcco—ceme———~-<=RIRERGSR only : :
Albumgnoid Amonis ——e-—- - 60,0182

Oxygen reg. to oxidisejlilddmemcaca-n 0,1900

" the organic matter

Hardness (in degrees) —emee——mmm—ee—o 8°

Lead or GOpper-me—me—mem—mn— e e e abs.

O‘bservatidns. This water contains too much organic matter.to be
desireble or safe for drinking purposes. '

Contact BGS: ngdc@bgs.ac.uk
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COPY

B THE CLINICAL RESEARCH ASSOCIATIUN, LIML2ED

o ——— o " .

Watergate Hougf,
York Buildi h
Adelphi,
i London, W.C.
To Dr. W.B. Addison,
‘St.Mary's _
Isles Of Scilly. 12. 80 250 L

Refo No. 28 1

The sample of water marked Well. (Clemmie's Well)
collected on 5.8.25. and received here on 8.8,25. has
been chemically examined, and I have been 1natructed to
forward the following report:-

ANALYSIS 532.
Parts per Grains per
100,000 @Gallon.
Total solids (dried at 120%. ) 79.40 58, 58
Combined chlorine 26, 8. 18.7
equivalent to Na Cl. : uu. 21,0
Nitric nitrogen 0.90 0.63
Nitrous nitrogen Faint trace.
Ammoniascal nitrogen 0.0070 0.0049
Albumenoid nitrogen 0.0836 0.0235 ;
Oxygen absorbed in 4 hours at 27°C. 0.43 0.30 t
, Lead or copper - Nil. Nil. ;
Temporary hardness (equivalent to he3 3.0 7
Ca. Co3) 4
Permanent hardness do. 16.0 11l.2. ;
Total hardness do. 2043 14.2

The amount of organic matter in the water is very
considerable, and aslthough it is probably mainly of vegetable
origin, is nevertheless objectionable and renders the water in ‘
its present state unfit for drinking purposes, unlese previously
pqrified, e.g. by boiling. '

(8gd). W.J.CURRY
Secretary.

Contact BGS: ngdc@bgs.ac.uk
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Water & Sewerage Plan

L l l 3
Land on North Side of St Mary's Graveyard, St Mary's, Isles of Scilly
Nz \ FB °
%
- N £
The (';s &
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Tier 1 - Groundwater Risk Assessment
St Mary’s Church

Appendix C — Groundwater Risk Ranking

. Very Low Low Moderate High Very High

Ranking

1-2 34 5-6 7-8 9-10
Drift Type Clay Silt Silty sand Sand/Gravel Absent
Drift Thickness >5m 3-5m 3m 0-3m Absent
Depth to
Water Table >25m 11-25m 10 m 59m <5m
Flow Intergranular - - - Fissure
Mechanism 9
Proximity to 5250 m ) ) p <250 m
Wells -

Aquifer Type Non-Aquifer - Secondary - Principal
q yp q Aquifer Aquifer
Abstractions None Within spz 3 | C108e0SPZ 1 \uinin spz2 | within SPZ 1

and SPZs 2
Water courses
. >100 m 70-100 m 50-70 m 30-50 m <30 m
and springs
Drains >100 m 40-100 m 3040 m 10-30 m <10m
Risk ranking for the site are underlined.
06/06/2023
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Groundwater risk assessment for treated effluent discharges to infiltration systems

Infiltration Worksheet , Release v3.0
Date of Workbook Issue: March 2022

This worksheet has been produced in combination with the document: H1 Annex J5 User Manual version 2.0 (Environment Agency, 2014).

© Environment Agency, 2021

All rights reserved. You will not modify, reverse compile or otherwise dis-assemble the worksheet.

Liability: The Environment Agency does not promise that the worksheet will provide any particular facilities or functions. You must ensure that the worksheet meets your needs and you remain solely
responsible for the competent use of the worksheet. You are entirely responsible for the consequences of any use of the worksheet and the Agency provides no warranty about the fitness for purpose or
performance of any part of the worksheet. We do not promise that the media will always be free from defects, computer viruses, software locks or other similar code or that the operation of the worksheet
will be uninterrupted or error free. You should carry out all necessary virus checks prior to installing on your computing system.

IMPORTANT: To enable MS Excel worksheet, click the Microsoft Office Button ci % Excel Options, click Add-Ins.

In the Manage box, select Excel Add-ins. Click Go. Select Analysis ToolPak and Analysis ToolPak-VBA (to
calculate error functions)

Details to be completed for each assessment

Site Name: St Mary's

Site Address: Old Town Road

Completed by: HW

Date: 05-Jun-23 Version: X.XX

Substance Ammonium

Environmental Standard (Cy) 0.5 mg/l Origin of Cy: Specify basis for standard (e.g. MRV, EQS, DWS)

This spreadsheet has been developed as a tool to assist groundwater risk assessment for effluent discharges to infiltration systems. The
following worksheets are available:

Infiltration System
Attenuation_unsatzone
Dilution
Attenuation_satzone
Summary
Simple calcs

Site details entered on this page are automatically copied to each worksheet.
The worksheet uses the following colour coding:
Worksheet option with pull down menu
Data entry
Data origin / justification should be noted in cells coloured yellow and fully documented in subsequent reports.
Data carried forward from an earlier worksheet
Calculation
It is recommended that a copy of the original worksheet is saved (all data fields in the original copy are blank).

Environment Agency Publication, Infiltration worksheet v1.2

06/06/2023, 13:39
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Infiltration Worksheet | Environment

. . Agency
Infiltration System - ' '
Substance A i |From introduction sheet jl'hlis sheet allows user to enter effluent concentration and details of
infitration system
Compliance value or environmental standard Cr 5.00E-01 mg/l From introduction sheet
Input Parameters Variable Value Unit Source of parameter value
Standard entry
Concentration of substance in discharge (entering infiltration
system) c. 1.67E+03 mgll
Type of treatment plant Other

Water use and percolation rate (for use only with septic tanls and
package treatment plants)

Number of persons P Not valid for this treatment plant option
Water use 1.80E+02 litres/person/day Not valid for this treatment plant option
Rercolation rate Vp s/mm Not valid for this treatment plant option
Specify discharge (Q1) or calculate based on use (Q2) Specified discharge Q1
Discharge rate Q1 1.30E-02 m%d
Calculated discharge Q2 0.00E+00 m/d Value specifed by user and not calculated

Area of drainage fied and hydraulic loading

Specify area of drainage field or calculate based on percolation rate Specify
Enter area of drainage field A 2.80E+02
Calculated area of drainage field A 0.00E+00 Value specifed by user and not calculated

Calculated infiltration rate Inf 4.64E-05 m/d

Site being assessed: St Mary's
Completed by: HW
Date: 05-Jun-23
Version: XXX
Infiltration Worksheet v1.2 06/06/2023, 13:39

RW-RA_ammonium.xIsminfiltration System



Infiltration Worksheet
Attenuation unsaturated zone

Contaminant

Compliance value or environmental standard

Concentration of substance in substance in discharge (entering infiltration
system)

Input Parameters
Standard entry
Drainage Layer
Infiltraton rate
Thickness of drainage layer
Water filled porosity
Bulk density
Calculated dispersivity

Option to select degradation

Half life for degradation of substance
Calculated decay rate

Ammonium From introduction sheet This sheet calculates attenuation factor for the unsaturated zone;
Cr 5.00E-01 mg/ From introduction sheet Jimit
C, 1.67E+03 mg/ From infiltration sheet
Variable Value Unit Source of parameter value
Inf 4.64E-05 mid From infiltration sheet
Sy 1.90E+00 m
0 1.50E-01 fraction
o 1.07E+00 glem®
D, 1.90E-01 m calculated
Degradation occurs - sorbed and dissolved phases |
e 2.19E+03 days [
z, 3A7E-04 days” calculated (very low value set f no degradation)  Cal om haf e (above)

Enter method of defining partition co-efficient (using pull down list)

User specified value for partition coefficient

Entry if specify partition coefficient (option)
Soil water partition coefficient

Entry for organic chemicals (option)
Fraction of organic carbon (in soil)

Organic carbon partition coefficient

Soil water partition coefficient used in assessment

Retardation factor
Unretarded travel time (no dispersion)
Unretarded travel time (with dispersion)
Retarded travel time (with dispersion)
Attenuation factor

Unsaturated Zone

Thickness of unsaturated zone below drainage field
Water filled porosity

Bulk density of unsaturated zone

Calculated dispersivity

Kd, 1.50E-02 Ilkg

foc 1.00E-02 fraction
Koo 1.00E+01 lkg

[ |wot vatia - s
| | ot vaid - s

Option to select degradation

Half life for degradation of substance
Calculated decay rate
Fraction of rapid flow through unsaturated zone

Kd, 1.50E-02 kg Specified value
Rfu, 1.11E+00
tuy 6.14E+03 d
tuy 5.52E403 d
try 6.12E+03 d
AFu, 6.17E+00
Sz 3.20E+00 m
0, 1.50E-01 fraction
P 1.07E+00 glem®
D, 3.20E-01 m calculated
Degradation occurs - sorbed and dissolved phases |
e 2.19E+03 days |
347E-04 days™ calculated (very low value set if no degradation)  Defa
1.00E-01 fraction

Enter method of defining partition co-efficient (using pull down list)

User specified value for partition coefficient

Entry if specify partition coefficient (option)
Soil water partition coefficient
Entry for organic chemicals (option)

Kd, 1.50E-02 kg

concentration at base of unsaturated zone and discharge consent

Fraction of organic carbon (insoll)  fag; 100802 &\ fraction L
Organic catbon partiion ceefficient Koty kg |
Soil water partition coefficient used in assessment  Kd, 1.50E-02 likg Specified value
Retardation factor  Rfu, 1.11E400
Unretarded travel time (no dispersion) tu, 1.03E+04 d
Unretarded travel time (with dispersion) tu, 9.30E+03 d
Retarded travel time (with dispersion) tr, 1.03E+04 d
Attenuation factor  AFu, 1.69E+01
Total unretarded travel time ~ tuy + tu, 1.65E+04 d
Total retarded travel time tr, + tr, 1.826+04 d
factor and disch: consent limit Site being assessed:  StMary's
Drainage layer ion factor  AFuy 6.17E+00
zone ion factor AFu, 1.69E+01 Completed by: HW
Concentration at base of drainage layer Ca 2.70E+02 mg/l Date: 05-Jun-23
Concentration at base of unsaturated zone Cut 4.14E+01 mg/l
and Version: XXX

Infiltration Worksheet v1.2

06/06/2023, 13:39
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Infiltration Worksheet

Dilution
Substance Ammonium From introduction sheet
Compliance value or environmental standard Cr 5.00E-01 mall  From introduction sheet Substance concentration in groundwater and discharge consent limit
Source concentration C. 1.67E+03 mg/l  From infiltration sheet
Concentration at base of drainage layer Cut 4.14E+01 mg/l  From atten_unsatzone sheet
Input Parameters Variable Value Unit  Source of parameter value
Standard entry
Infiltration Inf 4.64E-05 m/d  From infiltration sheet
Area of drainage field A 2.80E+02 m? From infiltration sheet
Entry for groundwater flow below site
Length of drainage field in direction of groundwater flow L 3.50E+01 m
Saturated aquifer thickness da 6.00E+00 m
Hydraulic Conductivity of aquifer in which dilution occurs K 2.00E+00 m/d
Hydraulic gradient of water table i 1.00E-02 fraction
Width of drainage field perpendicular to groundwater flow w 8.00E+00 m
Background concentration of substance in groundwater up-gradient of site Cu 6.00E-03 mg/l
Define mixing zone depth by specifying or calculating depth (using pull down list) Calculate
Enter mixing zone thickness Mz 5.00E+00 m Not valid - Value calculated
Calculated mixing zone thickness Mz 3.78E+00 m
Groundwater flow (mixing zone) below drainage field Gw 0.61 m*/d
Dilution factor and discharge consent limit
Dilution Factor DF 47.58158991 Site being assessed:
Headroom Factor HF 47.02261083 Completed by:
Unsaturated zone attenuation factor AFu 1.69E+01 From infiltration sheet Date:
Concentration in groundwater below drainage field Cow 8.76E-01 mg/l Version:
or
Environmental Permit limit value  EPL, 946.1909933 mg/l

Concentration immediately downgradient of drainage field exceeds target concentration

Infiltration Worksheet v1.2

@ Environment
A cency
A .\\_‘L,I\__‘

This sheet calculates the dilution factor for groundwater dilution below the drainage field.

St Mary's
HW
05-Jun-23
X.XX

06/06/2023,13:39
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Infiltration Worksheet

Attenua saturated zone

This sheet calculates attenuation factor for the saturated zone; substance concentration
at downgradient compliance point and discharge consent limit

Calculated

for

Input Parameters  Variable Value Unit Source Enter method of det n co-efficient (using pull down list)
fi 1.0E402
Substance Ammonium From sheet 908401
Compliance value or environmental standard Cr 5.00E-01 mall From introduction sheet Entry if specify partition coefficient (option) 8.0E+01
Source i c, 1.67E+03 mgfl From infiltration sheet Soil water partition coefficient ke [ ] e < 708201
Dilution Factor DF 4.76E+01 from dilution sheet Entry for organic chemicals (option) E: 6.0E+01
Unsaturated zone attenuation factor  AFu 1.69E+01 From atten_unsatzone sheet Fraction of organic carbon in aquifer foc fraction £ soee01
Oraanic carbon partition coefficient Koo ka % Loreor
Soil water partition coefficient Kd 0.00E+00 kg H
Variable Value Unit Source of parameter value 8 30es01
208401
Concentration in groundwater below drainage field ___ Cqw 8.76E-01 mg/ from dilution sheet 1.08+01
Option to select degradation |_Degradation occurs - sorbed and dissolved phases | Define dispersivity (click brown cell and use pull down list) 0.0E400
Half life for degradation of substance iz 219E+03 days persivity based on Xu & Eckstein (1995) o o 20 0 w0 0
Calculated decay rate A 3A7E-04 days”  calculated (very low value set if no dearadation) Distance (m)
Width of drainage field w 8.00E+00 m from dilution sheet Enter value _ Calc value Xu & Eckstein
Mixing zone thickness Mz 3.78E+00 m from dilution sheet L (m) ax
Bulk density of aquifer materials 3 2.50E+00 glem’ | (m) az
Effective porosity of aquifer n 1.00E-01 fraction | | Vertical dispersivity (m) ay
Hydraulic gradient  iror 1.02E-02 fraction from dilution sheet (adiusted) Note values of dispersivity must be > 0
Hydraulic conductivity of saturated aquifer K 2.00E+00 mid from dilution sheet
Distance to compliance point X 5.00E+01 m ]  Xu &Eckstein (1995) report ax = 0.83(log,x)**'*; az = ax/10, ay = ax/100 are assumed
Option to select time [ Use steady state For caloulated value, assumes ax = 0.1 *x, az = 0.01 * x, ay = 0.001 * x
Enter tima T 00E+02 days | time variant options only |
Time since pollutant entered t 1.00E+99
Parameters values determined from options
Partition coefficient Kd 0.00E+00 kg see options
Longitudinal dispersivity ax 2.98E+00 m see options
Transverse dispersivity az 2.98E-01 m see options
Vertical dispersivity av 2.98E-02 m see options
Calculated Parameters  Variable Value Unit
Groundwater flow velocity v 2.04E-01 mid
Retardation factor Rf 1.00E+00 fraction Site being assessed: St Mary's
Decay rate used » 317E-04 o Completed by: 0
Hydraulic gradient used in aquifer flow down-gradient ~ lcorr 102E-02 fraction Date: 00-Jan-00
Rate of contaminant flow due to retardation u 2.04E-01 mid Version 0
Attenuation factor AFs 2.07E+00 fraction
Attenuation and Dilution factors and discharge consent limit
Dilution Factor DF 4.76E+01
Unsaturated zone attenuation factor AFu 1.69E+01
Saturated zone tion factor AFs 2.07E+00
in at iance point  Cueo 0.425649272 mg/l below compliance value
or
Environmental Permit limit value EPL, 1.96E+03 mg/l Discharge limit for discussion with Environment Agency
Distance to compliance point 50 m

Concentration at compliance point below target concentration

Infiltration Worksheet v1.2

distance-concentration graph

From calculation sheet

Distance m

50.0

Concentration mg/l
8.8E-01
8.72E-01
8.52E-01
8.16E-01
7.76E-01
7.38E-01
7.02E-01
6.70E-01
6.41E-01
6.15E-01
5.91E-01
5.69E-01
5.48E-01
5.29E-01
5.12E-01
4.95E-01
4.80E-01
4.65E-01
451E-01
4.38E-01
4.26E-01

06/06/2023,13:39
W-RA_ammonium.dsm



Infiltration Worksheet

Summary of calculations for concentration of substance in groundwater

No input required,values taken from previous worksheets

Summary of compliance data, attenuation and dilution factors

Substance
Effluent concentration

Compliance value or environmental standard
Distance to compliance point

Attenuation factor - unsat zone

Dilution Factor

Attenuation factor- sat zone

Ammonium

C. 1.67E+03

Cr

o

50.00

AFu 1.69E+01

DF 4.76E+01

AFs 2.07E+00

L

Predicted concentrations at compliance point based on proposed effluent concentration

Concentration at base of unsaturated zone
Concentration in groundwater below drainage field
Concentration in groundwater at compliance point

Provisional Environmental Permit limit values
Based on attenuation in unsaturated zone

Based on attenuation in unsaturated zone and dilution

Based on dilution and attenuation in unsaturated and saturated zone

Cut 4.14E+01
Cqu 8.76E-01

Cacp | 4.26E-01

EPL, [ 201E+01

EPL, | 9.46E+02

EPL; 1.96E+03

Predicted concentration

1,000.000

100.000

10.000

1.000

0.100

Log Concentration mg/l

0.010

0.001

Effluent Base unsat zone Dilution

Compliance borehole

Infiltration Worksheet v1.2

mg/l

mg/l

mg/l
mg/l

mg/l

mg/l
mg/l

mg/l

Attenuation in unsaturated zone only
Dilution taken into account

Attenuation in saturated zone taken into account

Discharge limit for discussion with Environment Agency

06/06/2023, 13:39
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