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Haveloch North

Epidemiological evidence of disease
transmission 2016

E.coli transgressions 2008/12/15/16
Losing pond observed on drawdown
Aquifer integrity questioned
Headworks and bore lining questioned

Intensive livestock rearing in the general
catchment with access to the headworks

Sanitary survey ‘score’ assumed poor



USA

* Federal Water Pollution Control Act
—as amended in 2002

— Section 303(d) requires States to identify water
bodies that do not meet standards due to
‘impairments’

A TMDL study is then required to

Investigate the problem and set out a

strategy for improvement




National Summary
Causes of Impairment in Assessed Rivers and Streams

Description of this table

Miles
Cause of Impairment Group Threatened or
Impaired

Sediment

Nutrients 17 708
Organic Enrichment/Oxygen Depletion 6 363
Temperature ;266
Metals (other than Mercury) ;256
Polychlorinated Biphenyls (PCBs) -81,?41
Mercury s 718




National Summary

Probable Sources of Impairments in Assessed Rivers and Streams

Description of this table

Probable Source Group

Agriculture

Unknown

Atmospheric Deposition

Hydromodification

Habitat Alterations (Not Directly Related To Hydromodification
Urban-Related Runoff/Stormwater

Municipal Discharges/Sewaqge

Unspecified Nonpoint Source

Natural/wildlife

Miles

Threatened or
Impaired

I 277
I ¢ 5

-

I s 565
s 772
0230
| Kl
7 540
42,760




Europe

Water Framework Directive 2000
 Defines protected areas in Annex 4

) areas designated for the abstraction of water intended for human consumption;

(i) areas designated for the protection of economically significant aquatic species;

(i)  bodies of water designated as recreational waters, including areas designated as bathing waters;
(iv)  nutrient-sensitive areas; and

(V) areas designated for the protection of habitats or species.

MS are required to design a ‘Programme of
Measures’ under Article 11 to achieve compliance
with standards defined in daughter Directives (i.e.
BWD, SHD, DWD)



The questions

* What can we do to improve the existing
catchment microbial dynamics?




Best UK Comparator
‘Small Supplies’

» Oversight by Drinking Water Inspectorate

* Monitoring requirements based on DWD
— Zero FIOs (Escherichia coli) in 100ml
— Implemented by District Council EHOs

* Generally

— Disproportionate health impact and non-
compliance in the UK



Some UK examples of small supplies
guality (2009)

34,904 samples from 11,233
small UK supplies

« E.coli detected in 32%

« Jan-May low
» June-Dec high
* Springs Surface high
« Groundwaterlow :
Predictors:

* Sheep density

« Rainfall previous day

« Correction for low sample
number suggested 54% of
UK small supplies would
be unsatisfactory.




Other literature Reports

Fewtrell and Kay (1996)

« 18 PWS outbreaks 1970-87

« 1,388 persons affected

Craun et al. (1997)

 58% US outbreaks ‘Groundwater’ source small community supplies
Fewtrell et al. (1998) DWI Project

* 91 UK supplies tested for FIO compliance parameters

» 47% failed for TC/EC or IE on at least 1 occasion

« 70% of category 1 supplies failed and 40% of the category 2 supplies the larger
were best

Furtado et al. (1998)

» UK outbreaks reviewed 1992-5
— 10 public supplies Cryptosporidium spp.
— 9 private supplies mostly Campylobacter spp. (with some Crypto and Giardia)

Lamb et al. (1998) and Benton et al. (1989)

« PWS caused 21 of 57 outbreaks in Scotland (1945-87)
* 9,362 persons affected in the 21 outbreaks

* Developed source protection through MRA



m 5 0L

Pathogen Number of outbreaks Total cases

Campylobacter species
Cryptosporidium

Cryptosporidium and Campylobacter
Escherichia coli serotype 0157
Giardia

Paratyphoid fever

Streptobacillary fever

Viral gastroenteritis
Unknown

Total:

virell and Kay, 1996; Furtado et al., 1998; Galb




GM E. coli for all sites predicted from rainfall in past 3 days
M E cob = 0 0G5 « DIITE0E RFD-2
S=059M0E R-Sq=355% FR-Sged)=359%




Percentage Supply Failure by Source

H Borehole
O Spring
H Well




Non-compliance and Pathogens

4

JOWI project Feb-Nov 2000 /
2 X SIXx week sampling periods
/ sites In total

— 2 England
— 1 Northern Ireland




Parameters

Total coliform
Escherichia coli
enterococci
Clostridia
Campylobacter
Giardia lamblia
Cryptosporidium spp.




Table 1 | Details of private water supplies included within this study
Site source Treatment
1 Borchole Chlorination

Filtration & UV No
disinfection

Filtration & UV No
disinfection

Filtration & No
chlorination

Borehole Filtration &
ozonation

Resurgent Filtration & 25 samples’
underground chlorination”
stream

“Treatment installed between spring and autumn sampling phases.
'20 untreated and 5 treated samples Lested.




Results




Total coliform
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enterococci

enterococci
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Clostridia

| Clostridia 140/100ml

11/100ml

% positive samples

None " 23/100ml None
Detected _1/100ml Detected




Campylobacter
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Cryptosporidium

% positive samples

i Cryptosporidium oocysts

0.0300/1

0.0283/1
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Giardia
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Table 1 | Details of private water supplies included within this study
Site source Treatment
1 Borchole Chlorination

Filtration & UV No
disinfection

Filtration & UV No
disinfection

Filtration & No
chlorination

Borehole Filtration &
ozonation

Resurgent Filtration & 25 samples’
underground chlorination”
stream

“Treatment installed between spring and autumn sampling phases.
'20 untreated and 5 treated samples Lested.




Summary

Small water supplies have high microbial
loadings in every empirical study to date.

They cause a disproportionate burden of
disease

Catchment control measures offer some
reduction in FIO loadings

The exact impact of such measures on a
potable supply Is unknown

Sanitary risk assessment Is applied and
recommended but empirical evidence for its
efficacy Is sparse in the UK

Treatment is recommended in the UK manual



hat do UK ‘pristine’ river indicator/pathog
data indicate?
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What do UK ‘pristine’ river pathogen date
Indicate?
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Is this to be expected In livestock
farming areas like Wales?




Location:

Legend
Stream sampling points

Faecal coliform
concentration during high flow

[] 10,000 - 100,000 cfu/ 100 mI

|7 100,000- 1,000,000 cfu/ 100 ml

B > 1000,000 cfu /100 mi




CREH

CENTRE FOR
RESEARCH INTO
ENVIRONMENT AND
Heaum

s
=

BRITISH WATER

expertise worldwide

:- Protection
Scotland

The Royal Environmental Health
Institute of Scotland

$ Do )

www.ehsni.gov.uk
UNIVERSITY OF wisrdison of ariaking wirer qustry




What are the catchment
control levers? And where
should they apply




Sunny/Low flow .I 4.3

Sunny/High flow
Night/Low flow

Night/High flow

0.1 10
Input Distance dowstream (km)

point
 of EC (M increz
M input point (based on CREH lab simula

ow flow = low turbidity, flow velocity C
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What are the catchment
control levers?




MITIGATION METHODS - USER GUIDE

o Environment
An Inventory of Mitigation Methods and LW Agency

Guide to their Effects on Diffuse Water
Pollution, Greenhouse Gas Emissions and
Ammonia Emissions from Agriculture

Newell Price, J.P., Hamis, D., Taylor, M., Williams, J.R., Anthony, S.G.,
Duethmann, D_, Gooday, R.D., Lord, E.l. and Chambers, B.J. (ADAS),
and

Chadwick, D.R. and Misselbrook, T.H. (Rothamsted Research, North Wyke) Ru ral S usta In a ble D ral na ge
December 2011 Systems (RSuDS)

Prepared as part of Defra Project WQ0106

A

ADAS
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Case Study?

house Bay Scotland
Ired catchments

fore and after study

ture and immature BMPs




Sampling Periods

Study Period Timing No.
Pre-remediation 15th Oct to 14th Nov 2003 430
Post-remediation 6th-23rd July 9th-20th Aug 2004 595
Post-maturation 1st August to 4 October 2007 435

>




Sample locations in the Brighouse Bay
and Borness Burn Catchments

Monitoring Sites: b

Remediated catchments:
A Discharge measurement/sampling ~—
O Sampling JL)
Control catchment:
A Discharge measurement/sampling
@® Sampling
Other sites:
< Sewage effluent
© Pond
@ Bathing water
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Monitoring Sites:
Remediated catchments
Discharge measurement/sampling
Sampling

Control catchment:

Discharge measurement/sampling
Sampling

4 Kilometres

Some BMPs in 2007




Site 304"

{

-

Monitoring Sites:

Remediated catchments:
Discharge measurement/sampling
Sampling

Control catchment:

Discharge measurement/sampling
Sampling

Other sites:

Sewage effluent

Pond

Bathing water

4 Kilometres




Roof drainage collection to prevent mixing
and transport with faecal matter on yards.
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Monitoring Sites:

Remediated catchi

Discharge measurement/sampling
Sampling

Control catchment:

Discharge measurement/sampling
Sampling

Other sites:

Sewage effluent

Pond

Bathing water

4 Kilometres
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Site 501
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Monitoring Sites:
Remediated catchments:
A Discharge measurement/sampling
O Sampling
Control catchment:
A Discharge measurement/sampling
® Sampling
Other sites:
< Sewage effluent
© Pond
@ Bathing water
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log1g Concentration (per 100 ml)

Presumptive Escherichia coli
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Presumptive intestinal enterococci
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Faecal indicator
concentrations during the
2007 ‘mature’ sampling
phase

Base flow:

® mean

1 95% confidence interval
High flow:

A mMmean

] 95% confidence interval

*n = number of observations




Summary

* The Brighouse Bay study does provide

empirical evidence that:

— after remediation stream high flow
« 104> E. coli/100m|
e 1034 IE/100m

— the Installed BMPs (principally stream bank
fencing) can significantly reduce FIO flux to
protected areas by ~ 80%; and

— FIO flux at catchment outlets responds
guickly to stock management BMPs.



Conclusion

In livestock farming areas.:

« Sanitary profiling and intensive BMPs will
may not produce potable water quality

For a high risk supply like Haveloch North:

* Treatment to potable standards would still
be advised given implementation of all
feasible BMPs excluding de-stocking. :

SREH

thence







Reports and Papers

dave@crehkay.demon.co.uk




