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SUMMARY

Compliance with the standards required by the EC Directive on the quality of
surface water 1iIntended for the abstraction of drinking water has been
assessed using monitoring data obtained during 1991.

Thirty two river and 22 reservoir intakes were monitored.

The Broadall Lake intake was the only source that failed to achieve the
mandatory water quality requirements for the relevant water treatment class.
However, the non-compliance was only marginal and is considered to result
from the peaty, moorland nature of the water source.

The number and percentage of abstraction intakes non-compliant with the
treatment class standards are summarised below:

NOW-CCWPLIANT INTAKES

Guide Standards Mandatory Standards
Number Percentage Number Percentage
River sources 24 75% 1 3%
Reservoir sources 14 64% 0 0%
Total 38 70% 1 1.8%

There was a higher proportion of river intakes which failed to comply with
the guideline treatment class standards than reservoir intakes.

However, more reservoir intakes (33%) were non-compliant with the manganese
guideline standards than river intakes (9%). College Reservoir exceeded
the guideline manganese standards by more than 3 times.

Fifty three percent of river intakes and 27% of reservoir intakes exceeded
the guideline bacteriological standards.

It is recommended that the priority for assessment of the causes and actions
required to resolve non-compliance with guideline standards 1is considered

along with the regions®™ other statutory and non-statutory obligations for
investigation of water quality problems.

K.M. LEE
ASSISTANT SCIENTIST (FRESHWATERS)

SEPTEMBER 1992

ENVIRONMENT AGENCY

110032
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Figure 1. Public Potable Abstractions Monitored by NRA (SW) 1991
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INTRODUCTION

This report presents the results of the monitoring programme
undertaken in 1991 by the National Rivers Authority (South West) in
relation to the EC Surface Water Abstraction Directives (75/440/EEC,
1975 and 79/869/EEC,*1979).

The monitoring programme was established in February 1991 to fulfil
the 1legal requirements under the EC Surface Water Abstraction
Directives 75/440/EEC and 79/869/EEC, and the UK Surface Waters
(ClassifTication) Regulations 1989, Statutory Instrument 1989/1148.

Directive 75/440/EEC, concerning the "quality required of surface
water intended for the abstraction of drinking water'”, gives a list
of determinands which must be measured and standards which must be
met according to the specified level of drinking water treatment.
The three categories of treatment methods and the list of associated
parameters and standards given in Annex 1 and Il of the Directive are
reproduced in Appendix A.l and A.2 of this report.

Directive 79/869/EEC, establishes the methods of measurement and the
frequencies of sampling and analysis of surface water abstracted for
potable supply. The minimum annual sampling frequencies for each of
the determinands given in 75/440/EEC are set with respect to both the
level of treatment and the size of the population served. These are
reproduced iIn Appendix A.3.

The requirements of Directive 75/440/EEC were translated into UK
legislation via Section 104(i) of the 1989 Water Act (how Section 82
of the 1991 Water Resources Act) by the Surface Waters
(Classification) Regulations 1989, Statutory Instrument (SI)
1989/1148. These Regulations came into force on 1 September 1989 and
defined three classifications EWI, EW2 and EW3.

The NRA has not yet been requested by the Department of the
Environment to report compliance with the Directives. Compliance
assessed in this report is solely for the purpose of water quality
management for NRA South West Region.
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METHODS

Locations Monitored 1991

Fifty four "permanent” surface water abstraction intakes for public
drinking water supply in the South West Region were monitored during
1991. These 1included 22 reservoir intakes and 32 river intakes
(Figure 1).

In the case of river abstractions, water quality was monitored at the
river intakes. In the case of reservoir abstractions, water quality
was monitored at the depth(s) from which water was abstracted.

Determinands Monitored 1991

All mandatory determinands given by Directive 75/440/EEC were
monitored in 1991, except Dissolved or emulsified hydrocarbon, and
polycyclic aromatic hydrocarbons. This was because routine analysis
of these determinands was not available in the NRA laboratory during
1991. Analysis of these determinands will be available In 1992.

All non-mandatory determinands were also analysed where methodologies
were available. Those determinands not analysed for are given below:

1. Nitrogen by Kjeldahl method
Substances extractable with chloroform and
Odour.

This was because laboratory methods were not available for these
determinands and there are no mandatory standards in the
Directive for these substances;

2. Total extractable organic chlorine
Beryllium
Cobalt
Nickel and
Vanadium.

This was because no standards for these determinands are given
in the Directive.
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Sampling Frequency 1991

For all abstraction intakes, the annual sampling frequencies were set
at 12, 4 and 1 for determinands in categories I, 11 and 111
respectively as defined in 79/869/EEC. These were the minimum
frequencies recommerfded by the Directive for Class A3 water serving a
population greater than 100,000 (Appendix A.3).

The analytical methods for organic compounds in category 111 only
became available at the NRA"s laboratory in December 1991, therefore
sampling and analysis for category IlIl determinands only began 1in
December 1991. As a result, there was no data for those determinands
at 30 intakes.

Compliance Assessment

Compliance was assessed against a target for raw water quality and
the actual water treatment class. The raw water class is the quality
objective to be achieved. The treatment class is the category of
water treatment that the raw water received (Appendix A.1). The raw
water quality standards corresponded to the Al, A2 and A3 class
treatment given by Directive 75/440/EEC are given in Appendix A.2.

Compliance with the mandatory standards was assessed by using the 95
percentile sample statistic, which is the UK interpretation of the
sample statistic for compliance assessment specified iIn Directive
75/440/EEC (Gardiner, 1989). When the number of samples was smaller
than 20, the maximum value was used. .

Compliance with the guide standards for all determinands, except
dissolved oxygen, was assessed by using the 90 percentile sample
statistic (Gardiner, 1989). The 10 percentile value was used for
dissolved oxygen, and both 10 and 90 percentiles were used for the
lower and upper limits of pH. When the number of samples was smaller
than 10, the maximum/minimum values were used.

When the concentration of a determinand was below the analytical
detection limit, a concentration value of half the detection limit
was assigned to that determinand. This is the general protocol
accepted by the NRA.

The higher values of the Fluoride guideline standards (Appendix A.2)
were used for compliance assessment, i.e. Img/1l, 1.7mg/l and 1.7mg/I
for Al, A2 and A3 Class respectively. These standards are

3
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2.4.7

2.4.8

recommended by the Water Research Council (Gardiner, 1989) to be
applied under Ilower temperature conditions. Temperature 1is not
defined numerically in the WRc Report.

The analytical detection limit for Total Phenols is 2.8/yg/l which is
higher than the mandatory standard of 1/g¢/1 for Class Al waters.
This is the lowest detection limit that can currently be achieved by
the NRA laboratory. No margin of improvement is anticipated in the
near future. Hence, this determinand was not included 1in the
assessment of compliance with the Al Class standards when
concentrations were below 2.8*/g/1.

Total Pesticides concentration was obtained by adding together the
concentrations of parathion, alpha-, beta-, gamma- and delta-HCH, and
dieldrin as specified in Directive 75/440/EEC.

The units for the standards of nitrates, sulphates, surfactants,
phosphates and ammonia given by Directive 75/440/TSEC were converted
as below (Table 2.1) for compliance assessment;

TABLE 2.1 : Determinand Units Converted for Compliance Assessment

Determinands Units

in Directive for Compliance

75/440/EEC Assessment
Nitrates mg/1 NO3 mg/1 N
Sulphates mg/1 S04 mg/l S
Surfactants mg/1 mg/1

(Lauryl sulphate) (Monoxol 0.T.)
Phosphates mg/1 P20s mg/1l P
Ammonia mg/1 NH4 mg/1 N
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RESULTS

The 95 percentile values and the number of samples taken for the

mandatory determinands analysed are listed in Table B.l1 (Appendix
B.1).

The 90 and/or 10 percentile values and the number of samples taken
for the guide determinands analysed are listed in Table B.2 (Appendix
B.2).

Mandatory Standard Compliance

Mandatory standard compliance, non-compliant determinands and the
percentage deviations from the mandatory standards are summarised iIn
Table 3.1.

Treatment Class Compliance

Only one abstraction intake Tfailed to comply with the mandatory
treatment class standards. This was the Broadall Lake intake in the

River Yealm catchment which was non-compliant with the colour
standard.

Raw Water Class Compliance

The number and percentage of intakes non-compliant with the mandatory
standards are summarised in Table 3.2.

TABLE 3.2 : Number and Percentage of Intakes Non-campliant with
Mandatory Standards.

Raw water Class Treatment Class

No. % No. %
River intakes 9 28 1 3
Reservoir intakes 6 27 0 0
Total 15 28 1 1.8
Note : No. of river intakes monitored 32

No. of reservoir intakes monitored 22

5



TABLE 3.1 : SUMMARY OF COMPLIANCE WITH MANDATORY STANDARDS

( ABSTRACTION INTAKES

| College Reservoir

j Argal Reservoir

| Stithians Reservoir
I Drift Reservoir

J Boswyn Reservoir

| River Hayle

J River Cober

| Colliford Reservoir

| Crowdy Reservoir

J Delank River

| Trekeivesteps, River Fowey
J Restomel, River Fowey

| Rialton, River Porth

J Buttecbrook Reservoir

| Burrator Reservoir

| Upper Tamar Lake
) River Erme

| River Yealm

Units :

RAH WATER

1Al
1Al
1Al
1Al
| A2

1Al

1Al

1Al
1Al
1Al
1Al
1Al
1Al
1A2
1Al

1Al

Metals - mg metal/1

COMPLIANCE

PASS

PASS

PASS

PASS

PASS

FAIL

PASS

FAIL

FAIL

FAIL

FAIL

FAIL

FAIL

PASS

FAIL
PASS

FAIL

PASS

NON-COMPLIANT ~ STANDARD 95 %ILE
DETERMINANDS

Barium

Colour

Diss Fe

Colour

Diss Fe

Colour

Colour

Colour

Colour

Colour

Colour

0.01

8

Colour - Hazen

% HIGHER

THAN STDS
0.014 40
40 100
0.43 43.3
46 130
0.32 6.7
50 150
28 40
30 50
27 35
21 5
53 165

TREATMENT
CLASS

& & &8 B

& B

A2

Al

B

Al

COMPLIANCE

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

[ — P o

[

NON-COMPLIANT STANDARD 95 %ILE
DETERMINANDS

% HIGHER |
THAN STDS |

b

i

P -

[

- —



TABLE 3.1 : SUMMARY OF COMPLIANCE WITH MANDATORY STANDARDS

| ABSTRACTION INTAKES

| Ford Brook
| Devonport Leat
| Lopwell, River Tavy

J Gunnislake, River Tamar

J Broadall Lake, River Yealm

| Meldon Reservoir
J Wistlandpond Reservoir
| Lower Slade Reservoir
( Roadford Reservoir

J Melbury Reservoir

| West Okoment River

J River Torridge

J River Yeo (Bideford)

| Loichore, River Yeo

| Bratton Stream

J Leehamford, River Bray
J Brockenburrow Intake

| Newbridge, River Taw

Units :

P ———
g;o

AW WATER

1A1
| A2
1A2
1AL

1*2

1M

1*2
1Al
1*2

1A2
1A2

1*2

1A2

1N~
| A2

Metals - mg metal/1

COMPLIANCE

PASS

FAIL

PASS

PASS

FAIL

PASS

PASS

PASS

PASS

FAIL

PASS

PASS
PASS

PASS

PASS

PASS

PASS

PASS

Colour - Hazen

NOR-COMPLIANT STANDARD 95 ULE % HIGHER

DETERMINANDS THAN STDS
Colour 20 24 20
Colour 20 2 10
Colour 20 26 30

TREATMENT
CLASS

Al

R

Al

Al

COMPLIANCE

PASS

PASS

PASS

PASS

FAIL

PASS

PASS

PASS

PASS

PASS

PASS

PASS
PASS

PASS

PASS

PASS

PASS

PASS

SON-COMPLIANT ~ STANDARD
DETERMINANDS

Colour

95 IILE

\ HIGHER j
THAN STDS |

10 |



TABLE 3.1 SUMMARY OF COMPLIANCE WITH MANDATORY STANDARDS

1
| ABSTRACTION INTAKES

1
1

| West llkerton River

1 Spreycott Spring

| Avon Dam

| Fernworthy Reservoir

| Kennick Reservoir
iTrenchfbrd Reservoir

| Venford Reservoir

I Thornes Intake, Kenton
I Littlehempston, River Dart
% Swincombe Intake

i_Bala Brook

%Squabmoor Reservoir
%Wimbleball Reservoir
%Whitford, River Axe
i_Budleigh Brook

I Pynes Intake, River Exe
% Bolham Leat, River Exe

I
| Sheldon Stream

Units

1
| RAW WATER
| cLASS

1

1A2
1AL
1AL
1A1
(AL
1A
1A
1

1w
1A2
1AL
| A2
1AL
1A2
1A2
1A2
1%2

1A1

Metals - mg metal/1

COMPLIANCE

PASS

PASS

FAIL

PASS

FAIL

PASS

PASS

PASS

PASS

PASS

PAIL

PASS

PASS

PASS

PASS

PASS

PASS

PASS

NON-CCMPLIANT STANDARD 95 %ILE
DETERMINANDS

Colour

Colour

Colour

Colour - Hazen

% HIGHER
THAN STDS

140

65

TREATMENT
CLASS

& & & B R

B

& &5 8 8 B B B8 B8 & & =

=

NON-COMPLIANT STANDARD 95 tILE % HIGHER j
COMPLIANCE ~ DETERMINANDS THAN STDS |
PASS
PASS
PASS
PASS
PASS
PASS

PASS

PASS
PASS
PASS
PASS
PASS
PASS

PASS

PASS

PASS
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3.4.5

Guideline Standards Compliance

Compliance with the guideline standards, and non-compliant
determinands are summarised in Table 3.3.

The number and percentage of intakes non-compliant with the guideline
standards are summarised in Table 3.4.

TABLE 3.4 : Number and Percentage of Intakes Non—compliant with
Guideline Standards.

Raw water Class Treatment Class
NO. % NO. %
River intakes 30 93 24 75
Reservoir intakes 22 100 14 64
Total 52 96 38 70
Note : No. of river intakes monitored 32

No. of reservoir intakes monitored 22

The determinands non-compliant with the treatment class guideline
standards, the non-compliant intakes, and the percentage deviations
from the guideline standards are summarised in Tables 3.5a and 3.5b.

The percentages of mandatory and guideline standard non-compliance
for categories Al, A2, and A3 raw water classes and treatment classes
are summarised in Table 3.6.

The percentages of river and reservoir intakes non-compliant with

treatment guideline standards for individual determinands were
summarised in Figure 2.
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|Mi, T Qoli, Fli, F Stop

| F Goli, F Stop

| L), olaur, Diss fi, MO, T coli, F coli, F Strep

e
| AASS
1

1%
1Al
1A
1R
1A
1R
t Al
1R
fA3
1&
1R
1R
1 A2
1R
1R
13
1A

1A

anumi

s

FAIL

FAIL

BBS
FAIL
FAIL
PHL
FAIL
PHL
FAIL

FAIL

FAIL

MTHXmjANT CEEFWUmME

| S, T (oli, FColi

1BQD

140, M1, QI, TCbli

1«

1

| Itaperatum

1

| ®lour, Restate, T ooli, F Goli, F Stop

(H{H), Ecefrato, T Mli, F Gli, F Stop

1a3D

1 QL) Cblaur, Diss Pa, D, T Mli, FQdi, FStop |



TABLE 3.5a :

Percentage Deviations from the Guide Determinand Standards

NON-COMPLLANT
DETERMINANDS

pH (Lover)
(10 %ILE)

pH  Upper)

Colour
(Hazen)

BOD (mg/1)
CoD (mg/1)
Ammonia (mg N/I)

Temperature (deg C)

Suspended Solids
(/1)

Phosphates
(mg P/1)

Manganese
(mg Mn/1)

Zinc (ng Zn/1)

Copper
(mg Cu/1)

Diss. Iron
(ng Fe/1)__

RESERVOIRS TREATMENT
CLASS
Crowdy A2
Butterbrook Al
Meldon A2
Avon A2
Venford Al
Boswyn Al
Butterbrook Al
College A2
Whistlandpound Al
Squabmoor A2
Boswyn Al
College A2
Burrator A2
Upper Tamar Lake A2
Meldon A2
Roadford A2
Venford Al
Wimbleball A2
Colliford A2
Wistlandpoand Al
Venford Al

NON-COMPLIANT

STANDARD 90 %ILE t DEVIATION
IG * STDS

oo aou
g ooo o

10

0.039
22.0

25.0

o2ocoooo
CoPLoO!

RPORRRRR

=
o

0.02
0.02

5.16
5.70
5.20
5.00
5.50
5.88

11.0

6.39

0.09
23.0

61.4

0.323
0.105
0.170
0.177
0.160
0.123
0.206

2.90

0.025
0.025

FROM

©5HBal o
aroawWN

13

1

N
[N

A
o
&

g

NN
oo
oo

8 38833
O ooooooo

10.0

27.8

1.0
4.5

7.5

Physical and Chemical Determinands Non-compliant with the Treatment Guideline Standards and

INTAKES

| RIVERS

I D

| River Erme

| River Yealm

| Ford Brook

| De vonport Leat
|

jWe st Okement

] Swincombe

| Bala Brook
] Sheldon Stream

| Budleigh Brook

| River Erme

| River Yealm

j Broadall Lake
) Brockemburrow
| Whitford

| Sheldon Stream

| Pynes Intake

| Sheldon Stream

| Broadall Lake
| Spreycott Spring

| River Torridge

| River Yeo (Bideford)
| New Bridge, River Taw
| Whitford

| Budleigh Brook

| Rialton, River Porth
| River Torridge
| New Bridge, River Taw

| Leehamford, River Bray

| Sheldon Stream

TREATMENT
CLASS

A2
A2
Al
Al
A2
Al
A2
A2
A2
Al

BB RBBBR

Al

Al

STANDARD 90 %ILE

o0 nnoa oo
oo oo oo

©
o

58666838

coooo
22888 mn

ooo
PR

0.02

0.1

A G e
8385888888

0.025

0.13

% DEVIATION

FROM

“G" STDS

=

528350
ocooooo

25.0

o

o e e e | e e



TABLE 3.5b :

Percentage Deviations from the Guide Determinand Standards

| NON-COMPLIANT
§ INTAKES

} RESERVOIRS

| College

| Boswyn

| Crowdy

J Butterbrook

| Wistlandpound
J Venford

j RIVERS

| Restomel, River Fowey
J Rialton, River Porth

J Gunnislake, River Tamar
| Broadall Lake

| River Torridge

J River Yeo (Bideford)

J Loxhore, River Yeo

J Leehamford, River Bray
| Brockemburrow

J New Bridge, River Taw
J Spreycott Spring

J Whitford, River Axe

| Budleigh Brook

J Sheldon Stream

| TREATMENT]

J

P PP R

PRRPRRPRREEm—mR R R - R R

CLASS

Al

Al
Al
Al

A2
Al
Al

Al
A2
A2
Al
Al

Al

Al

J

888%8%

s b o e Nt 1 e e

TOTAL COLIFORMS

STANDARD D %ILE

d8udsu888s8Haudl

50

41000

16700

310
100

7500

170

140
59000
37000

1790
7500
2500
42000
13400
100

% HIGHER
THAN *G* STDS

720
5900

100

JSTANDARD
| 2000
t 20
| 2000
1 20
1 20
1 20
i 2000
J 2000
| 2
| 2
J 2000
| 2000
1 2
| 2000
J 2000
| 2000
| 2
| 2
] 2000
] 2
| 2000
J 2000
| 20

Bacteriological Determinands Non-compliant with the Treatment Guideline Standards and

FAECAL COLIFORMS

0 %ILE

% HIGHER
THAN *G" STDS

13900
7450

16400
4150

245

jSTANDARD

— et

[ S U T S | B S,

1000

1000

FAECAL STREPTOCOCCI

90 %ILE

470

10

1290

910

t HIGHER
THAN "G" STDS

(S

1

R o—

P —

e e | 2 e [ e S o ——



TABLE 3.6 : Numbers and Percentages of Non-compliance for Al, A2
and A3 Class Intakes

Abstraction Raw Water Class Treatment Class
Intakes

Al A2 A3 Al A2 A3
Total No. 34 20 0] 11 39 4
No. of Intakes 15 0] 0 1 0 0

Non-compliant with
Mandatory Standards

% Non-compliance 44 0 0 9 0 0

No. of Intakes 34 18 0 11 26 1
Non-compliant with
Guideline Standards

% Non-compliance 100 90 0 100 67 25
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% Non-compliance
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Figure 2: Percentage Non-compliance - Treatment Class Guide Standards
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4.1

4.2

4.2.1

4.2.2

4.2.3

4.2.4

4.2.5

DISCUSSION

Mandatory Standard Compliance

The Broadall Lake intake was the only source that failed to comply
with the mandatory standards for the treatment type available. The
95 percentile colour value was 22 Hazen units which marginally
exceeded the mandatory Colour standard of 20 Hazen units for Class Al

treatment. The non-compliance 1is not considered to be a serious
problem because it is likely to be due to the moorland origin of the
water source. The margin of non-compliance was also small.

Therefore, it is not recommended to take any action unless repetitive
non-compliance occurs iIn future years.

Guideline Standard Compliance

Generally, a higher proportion of river intakes failed to comply with
the treatment class guideline standards than reservoir intakes.
However, manganese was a more frequent problem iIn reservolr sources
(Table 3.4, 3.5a, 3.5b and Figure 2).

Non-compliance with the pH (Lower) and colour standards mostly
occurred at upland sources (Table 3.5a and Figure 1). Similar
observations have been reported by Broome (1992). Low pH and high
colouration tends to be common in water which originates from peaty
moorland. These parameters are unlikely to cause serious problems
after appropriate water treatment. It has been reported by the DoE
(1991) that less than 0.1% of samples taken from the South West Water
Services Ltd. drinking water distribution system exceeded the
prescribed value for colouration in 1990.

Non-compliance with the pH (Upper) limit at the Budleigh Brook intake
was found to be due to algal growth in a silt trap upstream of the
intake (Wilcock, 1991).

Non-compliance with the Phosphates guideline standards was confined
to lowland river sources (Table 3.5). This may be attributed to
sewage treatment works discharges, dairy industry discharges and
farming activities in river catchments.

Thirty two percent of the reservoir intakes and 9% of the river
intakes TfTailed to comply with the Manganese guideline standards
(Table 3.5 and Figure 1). The 95 percentile manganese concentration
at College Reservoir was found to be 0.323mg/1, which was more than
three times the guideline standard of 0.1mg/l. The high manganese

17



4.2.6

concentrations recorded iIn reservoirs could result from thermal
stratification which leads to the release of soluble manganese from
the sediment into the water column under anaerobic condition in the
hypolimnion.

Seventeen river intakes (63%) and 6 reservoir intakes (27%) exceeded
the guideline bacteriological standards (Table 3.4, 3.5b and Figure

1).

These suggest that half of the river sources used for public drinking
water abstraction prior to treatment in the South West were of poor
bacteriological quality in 1991, and below the EC guideline
standards. A large proportion of these sources were likely to be
associated with faecal pollution as a result of agricultural
activities and sewage treatment works discharges in catchments.

Most of the abstraction intakes listed in Table 3.5b showed high
Faecal Coliforms counts (Appendix B.2). This suggests that heavy
faecal pollution occurred in these water sources. Faecal Coliforms
counts significantly exceeded the guideline standards were found at:

Abstraction Intakes F. Coliforms counts
% higher than rGr Stds

Wistlandpound reservoir 400%
River Torridge at Torrington 600%
River Yeo (Bideford) at Edge Mill 950%
River Bray at Leehamford 13900%
Brockemburrow Stream at Brockemburrow Intake 7450%
Spreycott Stream at Spreycott Spring Intake 16400%
River Axe at Whitford Intake 4140%

The DoE (1991) reported that the bacteriological quality of potable
water provided by the South West Water Services Ltd. after treatment
was good (>99.9% compliance). Therefore, even though many supply
sources did not meet the guideline bacteriological standards for the
EC Directive 75/440/EEC, the treatment available 1is apparently
adequate to ensure that the final potable water meets the EC Drinking
Water Directive.

18



5.1

5.2

CONCLUSION

The Broadall Lake intake marginally exceeded the mandatory Colour
standard for the treatment type available.

*

Twenty fTour river intakes and fourteen reservoir Intakes failed to
comply with the appropriate treatment class guideline standards.
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RECOMMENDFETICNS

Freshwater OFfficer to consider the priority to be allocated to
investigating causes and actions to resolved non-compliance with EC
Abstraction Directive guideline standards.

ACTION Freshwater Officer
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ANNEX 1
Definition of the standard methods of treatment for
transforming surface water of categories
Al, A2 and A3 into drinking water
Category Al

Simple physical treatment and disinfection, e.g- rapid
filtration and disinfection.

Category A2

Normal physical treatment, chemical treatment and
disinfection, e.g- pre-chlorination, coagulation,
flocculation, decantration, filtration, disinfection (final

chlorination).
Category A3

Intensive physical and chemical treatment, extended treatment
and disinfection e.g. chlorination to break-point,
coagulation, Tflocculation, decantation, TFfiltration, absorption
(activated carbon), disinfection (ozone, final chlorination).
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S
*

11*
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

Parameters

pH

Coloration (after simple filtration)
Total suspended solids
Temperature

Conductivity

Odour

Nitrates
Fluorides

Total extractable organic chlorine
Dissolved Iron
Manganese
Copper

Zinc

Boron
Beryllium
Cobatt

Nickel
Vanadium
Arsenic
Cadmium

Total chromium
Lead

Selenium
Mercury
Barium

Cyanide

ANNEX I

Al
G
6.5 to 8.5
mg/l Pi scale 10
my/l SS 25
C 22
jislcm” at 20°C 1000
(dilution factor at 25°C) 3
my/1 NO, 25
mg/IF 0.7to 1
mg/l Cl
mg/l Fe 0.1
mg/l Mn 0.05
mg/l Cu 0.02
mg/l Zn 0.5
mg/l B 1
mg/1 Be
mg/1 Co
mg/l NI
mg/l V
mg/l As 0.01
mg/ICd 0.001
mg/l Cr
mg/l Pb
mg/l Se
mg/l Mg 0.0005
mg/l Ba
mg/l Cn

20 (0)

25 (0)

50 (0)
15

0.3

0.05 (O)
3

0.05
0.005
0.05
0.05
0.01
0.001
,0.01
0.05

55t09
50

22

1000
10

0.7t0 1.7

0.1
0.05

0.001

0.0005

100 (0)

25 (0)

50 (O)

0.05
0.005
0.05
0.05
0.01
0.001

0.05

55t09
50

22

1000
20

0.7to 1.7

N = T = =

0.05
0.001

0.0005

200 (O)

25 (0)

50 (0)

0.1
0.005
0.05
0.05
0.01
0.001

0.05
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ANNEXH

Characteristics of surface water Intended for the abstraction of drinking water (Continued)

Parameters

27 Sulphates

26 Chlorides

29 Surfactants (reading with methyl blue)
30*  Phosphates

31 Phenols (phenol index) paranitraniline 4 aminoantipyrine

32 Dissolved or emulsified hydrocarbons (alter
extraction by petroleum ether)

33 Polycyclic aromatic hydrocarbons
34 Total pesticides (parathion, BHC, dielldrin)
35*  Chemical oxygen demand (COD)
30* Dissolved oxygen saturation rate

37* Biochemical oxygen demand (BOD,) (al 20‘'C
without nitrification)

30 Nitrogen by Kjetdahl method (except NO,) -
39 Amrponia
40 Substances extractable with chloroform

41 TotaJ organic carbon

42 Residual organic carbon after flocculation and membrane

filtrations (5 n)TOC
43 Total coliforms 37°C
44 Faecal coliforms
45 Faecal streptococci

46 SalmorwlU

- mandatory
» guide

exceptional climatic or geographical conditions
< see Anicle 8 (d)

mg/l SO,

mg/l Cl

mg/l (laurylsulphate)
mg/l PiOi

mg/! C(HjOH

mg/l
mg/l
mg/l
mg/10,

% o0a

mg/l02
mg/I N
mg/INH4
mg/l SEC
mg/l C

mg/1 C
/100 ml
/100 ml

/100 ml

Al
G

150
200
0.2
0.4

>70

<3

0.05
0.1

50
20
20
Nol present

in
5000 ml

Al A2
1 G
250 150

200
0.2
0.7
0.001 0.001
0.05
0.0002
0.001
>50
<5
2
1
0.2
5000
2000
1000

Not present
in
1000 ml

. 0.005

250 (0) 150
200
05
0.7

0.001

0.2 05r

0.0002
0.0025
30
>30

<7

0.5

50000
20000
10000

250 (0)

01

0.0001
0.005

4(0)
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O ffui.il Jiioni.it of the Kurupcau Communities No I. 271/53

ANNEX 1l

Minimum annual frequency of vampling Jnd itulyiii for each parameter in I>irvetivc 75"440/KEC

~N o O P w N -

28
30
35
36

37

19

Al «> ajc aid
hipuUtiM
ir o lit* > D*v dirs 11— itr>  hir*)

i£ 10000 (O ) fe) T r.) () 2 1 (=)0
> 10000 to 1 (..) ) 1 ( 3 1 I
£ 30000 -
> 30000t oy 4 ) . ) |
£ 100000
> JOO000 3 r.) 8 4 2 A |

(*) Qualm ot turUcr » jim . Annex Il Dirrciitc *J '"*Q-'EtC.
(*’«Chbttilicjnon of pjfimctm Mnnimf (o ftvrudky.
(**m) Frr«iurnO to A tkirrmmrd by the lompdrm fiaoonaj juthonim.

(*) Auummg tKjii tuirh turbot * atrr it intcnJ«-d for the tbttratiion of Jnnlin| «3irt. the Member Siam arr rrvujmmenJ*»
to cjrr> out jt lean jnnuil umpling oiihi* ijirrixi of «jtrr {AJ. 111. « 10 000}.

Parameter

pH

Coloration

Total suspended solids
Temperature

Conductivity

Odour

Nitrates

Chlorides

Phosphates

Chemical oxygen demand (COD;

Dissolved oxygen
saturation rjtr

Biochemical oxygen
dcm.rnJ (HODj)

Ammonium

10
1

13
27
29
31
38
43
44

CATEGORIES

n.

PWITKQ

Dissolved iron

Manganese

Copper

Zinc

Sulphates

Surfactants

Phenols

Nitrogen by Kield.ih) method
Total coliforms

Faecal coliforms

14
19
20
21
22
23

25
26

33

14
40

45
46

ill
Pj/jmctrt

Fluorides

Boron

Arsenic
Cadmium

Total chromium
Lead

Selenium
Mercury
Barium

Cyanide

Dissolved or emulsified
hydrocarbons

Polycyclic aromatic
hydrocarbons

Total pesticide*

Stihvj.tnces c\ tractable
with chl*»rufrm

F.uval \trepioc«Huvi

S.ilmoiull.i
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TABLE B.1

ABSTRACTION
INTAKES

College Reservoir

Argal Reservoir
stithians Reservoir
Drift Reservoir

Boswyn Reservoir

River Hayle

River Cober

Colliford Reservoir
Crowdy Reservoir
Delank River
Trekeivesteps, River Fowey
Restomel, River Fowey
Rialton, River Porth
Butterbrook Reservoir
Burrator Reservoir
Upper Tamar Lake

River Erme

River Yealm

Ford Brook

Devonport Leat

Lopvell, River Tavy
Gunnislake, River Tamar
Broadall Lake, River Yealm
Meldon Reservoir
Wistlandpond Reservoir
Lower Slade Reservoir
Roadford Reservoir
Malbury Reservoir

West Okement River
River Torridge

River Yeo {Bideford)
Loxhore, River Yeo
Bratton Stream
Leehamford, River Bray
Brockemburrow Intake
Newbridge, River Taw
West (Lyn) Zlkerton River
Spreycott Spring

Avon Dam

Femworthy Reservoir
Kennick Reservoir
Trenchford Reservoir
Venford Reservoir
Thornes Intake, Kenton
Littlehenpston, Rivar Dart
Swincombe Intake

Bala Brook

Squabooor Reservoir
Wimbleball Reservoir
Whitford, River Axe
Budleigh Brook

Pynes Intake, River Exe
“"s/dhem Leat, River Exe

COLOUR
mg/1

95Ule

BOBRENBBESEBowBHENR

27
31

N

25
10
10

B

Lbh BB 8500 0888

l\.)l—‘Lo
~N o

®

REBRBAONRE

FEEERBERBEERE©0B =

Eb

TEMPERATUR

deg C
95%ile

20.5
19.1
18.9
19.5
16.9
14.8
14.0
17.7

H
GRRNEGHENG6EN
[e4]

NNRODRONNGO

4
()]

16.3

- I B AN
Ro LB NBNGELEE5RLRERRGREBG!
UUOOOUI0OO0OO0O0OO0LVWUIUIOOUTOOOOOOOOWU

n
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TWOWRNWNMORNOOONOPNOWOOWOWNDWORWADRORMMMNOMWOWOIMWORMO LW

=]

FE EBEEBREEREERE6SE
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n

TOT LEAD
mg Pb/1

n  95%ile

mg Cr/l
n 95%ile

95%ile

ug Cd/1
n

TOT ARSENIC TOT CADMIUM TOT CHROMIUM
95%i le

ug As/1
n

TOT ZINC
mg Zn/1

95%i le

n

mg Cu/l

TOT COPPER
95%i le

DISS IRON
g Fe/1
n
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TABLE B.1

ABSTRACTION
INTAKES

College Reservoir

Argal Reservoir
Stithians Reservoir
Drift Reservoir

Boswyn Reservoir

River Hayle

River Cobar

Colliford Reservoir
Crowdy Reservoir

Delank River
Trekeivesteps, River Fowey
Restomel, River Fowey
Rialton, River Porth
Butterbrook Reservoir
Burrator Reservoir
Upper Tamar Lake

River Erme

River Yealm

Ford Brook

Devonport Leat
Lopvall, River Tavy
Gunnislake, River Tamar
Broadall Lake, River Yealm
Meldon Reservoir
Wistlandpond Reservoir
Lower Slada Reservoir
Roadford Reservoir
Melbury Reservoir

West Okement River
River Torridge

River Yeo (Bideford)
Loxhore, River Yeo
Bratton Stream
Leehamford, River Bray
Brockemburrow Intake
Newbridge, River Taw
West (Lyn) Ilkerton River
Spreycott Spring

Avon Dam

Femworthy Reservoir
Kennick Reservoir
Trenchford Reservoir
Venford Reservoir
Thormes Intake, Kenton
Littlehempston, River Dart
Swincombe Intake

Bala Brook

Squabmoor Reservoir
Wimbleball Reservoir
Whitford, River Axe
Budleigh Brook

Pynes Intake, River Exe

BolhMLJ™at, River Exe

TOT SELENIUM

Se/1

95%i le

. O R
88 5888853588886
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TOT MERCURY

ug Ho/1
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oo 0o
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TOT BARIUM

mg Ba/l
o95%ile
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0.007
0.007
0.010
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0.014
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0.003
0.004
0.004
0.006
0.010

0.005
0.008

“"IIIIIIIIIIIIIII§I‘II§I§I§I§I§§
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95lile and Number of Sample (n) of the Mandatary Determinands.

CYANIDES

mg CN/1
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TOT PESTICIDES

AVMONIA
mg N/1

PHENOLS

ug/1

ug/1

o95tile n  95%ile n

n

0.0132
0.0132
0.0132
0.0132
0.0132

4
4

oo

3

0.10

0.0132
0.0132
0.0165
0.0132
0.0132
0.0132

4
4
4
4
4

88883
00000

4
4
4

0.16
0.06

0.10

OO0O0O10000000000O0O0O0O0O0OO0O0O0OO0OO0O0OOO0OO

[S NN AN NN NN [

[s2]

08 92 28g8aq 2

©8 22 535887 8

[eNe) oo [cNoNoNoNoNa) o

O TATNLTLTTTTTANANNDTNANDNOANNNANDNNNONNNONNNNMANMOMOHMN ™M

2983888803868 4=893833388883KR35886888883434
OOOOOOOOOOOOOOOOOOOOOO00000000000000000000

OCOO0OO—"1TONNNNN

<
-



APPENDIX B.2



TABLE B.2 Percentiles and Number of Sample (n) of the Guide Determinands.

ABSTRACTION
INTAKES

COLOUR ~ SUSP. SOLIDS
mg/1 mg/1

9%ile n  90%ile

°
T

3
°
>
©
5 Z
)
]

o
[oe]
J

16.9
11.0
14.8

N
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College Reservoir

Argal Reservoir

Stithians Reservoir

Drift Reservoir

Boswyn Reservoir

River Hayle

River Cober

Colliford Reservoir

Crowdy Reservoir

Delank River

Trekelvesteps, River Fowey

Restomel, River Fowey

Rialton, River Porth

Butterbrook Reservoir

Burrator Reservoir

Upper Tamar Lake

River Erne

River Yealm

Ford Brook

Devonport Leat

Lopwell, River Tavy

Gunnislake, River Tamar

Broadall 17™ke, River Yealm

Meldon Reservoir

Wistlandpond Reservoir

Lower Slade Reservoir

Roadford Reservoir

Melbury Reservoir

West Okeoent River

River Torridge

River Yeo (Bideford)

Loxhore, River Yeo

Bratton Stream

Leehamford, River Bray

Brockemburrow Intake

Newbridge, River Taw

West (Lyn) Ilkerton River

Spreycott Spring

Avon Dan

Fernworthy Reservoir

Kennick Reservoir

Trenchford Reservoir

Venford Reservoir

Thornes Intake, Kenton

Littlehempston, River Dart

Swincombe Intake

Bala Brook

Squabmoor Reservoir

Wimbleball Reservoir

Whitford, River Axe

Budleigh Brook

Pynes Intake, River Exe

Bolham Leat, River Exe
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TABLE B.2

ABSTRACTION
INTAKES

College Reservoir

Argal Reservoir

Stithians Reservoir

Drift Reservoir

Boswyn Reservoir

River Hayle

River Cober

Colliford Reservoir

Crowdy Reservoir

Delank River

Trekeivesteps, River Fowey

Restomel, River Fowey

Rialton, River Porth

Butterbrook Reservoir

Burrator Reservoir

Upper Tamar Lake

River Erme

River Yealm

Ford Brook

Devonport Leat

Lopwell, River Tavy

Gunnislake, River Tamar

Broadall Lake, River Yealm

Meldon Reservoir

Wistlandpond Reservoir

Lower Slade Reservoir

Roadford Reservoir

Melbury Reservoir

West Okement River

River Torridge

River Yeo (Bideford)

Loxhore, River Yeo

Bratton Stream

Leehamford, River Bray

Brockemburrow Intake

Newbridge, River Taw

West (Lyn) llkerton River

Spreycott Spring

Avon Dam

Femworthy Reservoir

Kennick Reservoir

Trenchford Reservoir

Venford Reservoir

Thornes Intake, Kenton

Littlehempston, River Dart

Swincombe Intake

Bala Brook

Squabmoor Reservoir

Wimbleball Reservoir

Whitford, River Axe

Budleigh Brook

Pynes Intake, River Exe

Bolham Leat, River Exe
1B

TOT ZINC
mg Zn/1

90%i le

0.014
0.010
0.046
0.014
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0.670
0.034
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0.022
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PHENOLS

ug/1
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PHOSPHATES
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TABLE B.2 Percentiles and Number of Sample (n) of the Guide Determinands.

ABSTRACTION DO BOD AVMONIA TOT CoLI FAECAL
INTAKES * SAT mg O/1 mg N/1 /100ml /100ml
10%ile n  90%ile n 90%ile n 90%ile n  90\ile
College Reservoir 72.5 10 6.39 10 0.087 10 41000 4 3000
Argal Reservoir 9%6.0 9 3.00 9 0.030 9 2100 4 200
Stithians Reservoir 942 11 2.08 11 0.098 11 800 3 100
Drift Reservoir 89.6 12 3.68 12 0.147 12 700 4 60
Boswyn Reservoir 96.6 11 274 1 0.020 11 3000 4 100
River Hayle 8.4 11 1.16 11 0.048 11 230 4 2
River Cober 8.2 1 5.76 11 0.058 11 1000 4 450
Colliford Reservoir 68.6 11 3.24 11 0.188 11 98 4 46
Crowdy Reservoir 80.0 2.54 10 0.156 10 16700 4 700
Delank River 82.0 11 2.08 11 0.074 11 420 4 150
Trekeivesteps, River Fowey 91.2 11 220 11 0.100 11 1100 4 600
Restomel, River Fowey 88.7 10 3.15 10 0.177 10 7500 4 1700
Rialton, River Porth 62.0 11 3.24 11 0.116 11 39000 4 8000
Butterbrook Reservoir 98.0 7 1.60 0.020 8 70 3 20
Burrator Reservoir 64.0 11 2.2 11 0.136 11 260 4 5
Upper Tamar Lake 75.2 11 324 11 0.216 11 114 4 58
River Bnce 922.0 7 1.40 0.180 6 130 3 70
River Yealm 88.3 12 1.70 12 0.027 12 170 4 60
Ford Brook 9.1 10 1.63 10 0.019 10 200 4 28
Devonport Leat 93.0 11 1.74 11 0.028 11 270 4 150
Lopwell, River Tavy 8.5 12 2.00 12 0.101 12 6500 4 1600
Gunnislake, River Tamar 88.2 11 3.08 11 0.128 11 5600 4 2200
Broadall Lake, River Yealm 93.0 11 2.10 11 0.020 11 140 4 80
Meldon Reservoir 91.0 7 1.50 7 0.070 7 170 2 60
Wistlandpond Reservoir 86.0 8 2.90 8 0.090 6 5 2 50
Lower Slade Reservoir 93.0 9 2.60 9 0.120 9 310 3 100
Roadford Reservoir 8.4 11 . 1.76 1 0.106 11 4 4 44
Melbury Reservoir 85.0 8 3.00 8 0.060 9 100 2 50
West Okeoent River 75.0 6 3.50 6 0.120 6 100 2 100
River Torridge 66.0 9 3.0 9 0.140 9 59000 3 14000
River Yeo (Bideford) 86.0 9 2.8 9 0.160 9 37000 3 21000
Loxhore, River Yeo 9%5.0 8 2.80 8 0.040 8 3500 2 3700
Bratton Stream 922.0 9 2.40 9 0.100 9 2600 2 1660
Leehamford, River Bray 922.0 9 2.00 9 0.030 9 4500 2 2800
Brockemburrow Intake 20 7 1.90 8 0.030 6 1790 1 1S10
Newbridge, River Taw 88.0 9 3.00 9 0.090 9 7500 3 2800
West (Lyn) Ilkerton River 90.0 6 1.9 6 0.010 6 1380 2 690
Spreycott Spring 92.0 9 250 9 0.040 9 2500 2 3300
Avon Dan 83.0 7 1.8 7 0.270 7 300 3 100
Fernworthy Reservoir 93.0 9 1.8 9 0.040 8 18 2 8
Kennick Reservoir 92.1 10 1.90 10 0.070 8 49 2 5
Trenchford Reservoir 92.3 12 1.95 12 0.059 10 0 2 1
Venford Reservoir 94.0 22 2.07 22 0.040 22 100 6
Thornes Intake, Kenton 85.0 7 2.60 7 0.070 7 200 2 300
Littlehesipston, River Dart 78.0 7 1.4 7 0.340 7 9500 2 2600
Swincombe Intake 87.0 8 3.10 8 0.030 8 40 2 5
Bala Brook 93.0 8 1.10 9 0.030 9 1000 3 300
Squabmoor Reservoir 8.0 8 2.00 8 0.130 8 1500 2 50
Wimbleball Reservoir 91.0 8 2.20 9 0.090 9 130 3 100
Whitford, River Axe 8.0 9 3.60 8 0.190 9 42000 3 85000
Budleigh Brook 81.0 9 450 9 0.145 9 13400 3 2600
Pynes Intake, River Exe 82.0 8 3.9 9 0.130 9 34000 3 13000
Bolham Leat, River Exe 86.0 7 2.40 8 0.120 8 4700 3 2600
"heldon Stream 83.0 9 230 9 0.150 9 130 3 69



F. STREPS
/100ml

90%i le
202

14

0

220

108

1290

12

100

910
10000

70

30
7500
3300
8000
3100

50

SAIHONELLA
/5000ml

n pres/abs n
4 (0]
0
0
0
0
0
0
0
0
0
- 0
- 0
0
abs 1
0
0
abs 1
0
0
- 0
0
0
(0]
0
- 0
0
0
0
- 0
0
0
0 - 0
0 - 0
0 - 0
0 0
1 0
0 - 0
0 - 0
1 abs 1
0 0
0 - 0
0 0
0 - 0
0 - 0
0 - 0
0 - 0
1 abs 1
0 - 0
abs 1
pres 1
pres 1
pres 1
pres 1
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