01/2737 Crowther Claytan Associates

Report on the estimated consumption of

aluminium, sulphate, copper, ziri¢, lead and pH

following the contaminatton incident on 6th July 1988.

1. INTRQDUCTION.
1.1 The Report.

i
- This report has been prepared in three parts:

. Part 1 discusses the basis on which the report has been prepared and how the problem
of assessing the consumption of different substances . .has been undertaken.
. Part 2 contains the results of the analysis of the data and the calculations and

assessments, and includes the estimates of consumptions of the different substances.

° Part 3 contains the supporting Appendices referred to in the report.

12 General.

1 am a Chartered Chemical Engineer and registered Euro-Engineer. Since 1988 | have worked as
an independent consultant in water and wastewater technology and in environmental protection
policy and technology. 1 have been retained by - .+ South West Water

Limited, to advise and offer my expert opinion on questions which arise from the contamination
incident which occurred at the Lowerrnoor Water Treatment Works on 6th July 1988.

I have been instructed to prepare as assessment of the probable leels of six different
determinands, namely aluminium, sulphate, pH, coper, zinc and lead, in the water
consumed during the period of the incident.
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91/2737 Crowther Clayton Associates

As additional background information, "1 have prepared a
description of the LowermoorWater Treatment Works and the distribution system as it was at the
time of the incident on 6th July 1988. This document is given in Appendix | (f this report.

It is impossibleta model the distribution network as itwas at the time of the incident in such a way
that values can be sensibly predicted T the concentrations of aluminium, sulphate, copper, zinc

and lead - nor for the pH values - for the period aiter 6th July 1988, | have explained the reasons
for this.

I have seen the results of analyses of many hundreds d samples taken by the Sauth West Water
Authority (SWWA) after 6th July 1988 an? in my view the best evidence for the level of the different
determinands in the water in the distribution network is the results of that sampling and analysis
programme. 1 have therefore developed simple mathematical and statistical models which use the
existing data obtained from the sam}:)ling and analysis programme, and from these models 1 have

produced a series of graphs and tables. These graphs and tables provide an assessment of the

probable levels of the six differant determinands in the areas where consumed the
affected water, and I have then applied these assessmentsto each individual .together with
the evidence and other data on water consumption. in order to produce figures for their

probable consumption of the determinands. This informationcan then be provided to the medical
experts as the basis for their opinion on the health effects of the Contamination incident.

13 Data and Assessments in Part 2.

! have used the data available from the analysis of samples collected by SWWA to prepare
estimates of mean values tor the determinands for each day; | have also estimated the maximum
and minimum tikely values of the determinands by means of a simple envelope procedure. Ireport
inthe tables, and show on the associated graphs, the values predicted by the mathematical models
using the data from the samplestogether with the maximum and minimum values. | have then used
these data to estimate the most likely consumption of the different substances or determinands by

together with the likely range - ie the minimum likely and maximum likely
consumption.
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81/2737 Crowther Clayton Associates

It must be noted that the mean shown in the tabtes is northe same as the mid-paint of the range
between the estimated likely maximum and likely minimum values. In mathematical language the
mid-point ofthe range may be more correctly termed the "mode"'.

14 Limitations on the Data Used.

| have not used all the data reported from the SWWA sampling programme since, according to the
analytical reports,some samples were obtained from sources which were not drinking water. These
are identified on the analytical reports as either "non potable water”, "spring water* @ "hot tap"

water. | have therefore only used those results from the analytical reports which were clearly for
potable water drawn from the supply network.

i
1 did not use water drawn from hot water samples for the following two reasons. Firstly, it is widely
accepted that the only tap from which water should be drunk is the tap in the kitchen which is fed
directly from the mains; all other raps, N most houses in England, are supplied from a tank in the
roof, and this tank can be subject to contamination from such things as redents and birds. Itis
satisfactory as bath water and for toitet flushing, but should not be used for drinking purposes. Any
person drinking from a hot tap is therefore always taking a risk of drinking contaminated water.
Secondly, the solubility o copper, zinc and lead in hot water & different from solubilities in cold

water, and thus the data are qualitatively of a different class, and to include them would introduce
a distortion into the analysis.

I did not use the data reported for sample 054/07652 taken on 21st July 1988 and sample
054 /07717 taken an 22nd July 1988 from _in the Delabole/Rockhead area (Area8) .
The analyses of these samples showed sulphate concentrations of 455 mg/t and 381 respectively
at a time when all other anatyses were showing levels of around 18-24 mg/l. The first sample also
had calcium concentrations of 167 mg/l, compared with the normal level of about 10-13 mg/l and
a magnesium concentration of 19.4 compared to a normal level of 1.1. The sulphate concentration
was roughly twenty times its normal level, the magnesium was also about twenty times its normal
level, and the calcium was about 16 times its normal level. Furthermore, the second sample
contained only 0.01 mg/! of aluminium, so the 381 mg/} of sulphate was quite evidently not refated

to aluminium sulphate but more likely to calcium and'magnesiumsutphate. Also, the incident was

TRor axample, consider the set of five numbers 1,2,2,3,10,
The average of these values is 18/5=3.6; however, the mid point between 1 and 10 is 5. Thus the average of a B of numbers 1S
not necessadily the mid-point af the range between the maximum and minimum values in that set. ’
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Crowthar Clayton Assaciates

isolated and there were no other records during this time in Area 6 Of such a distortion in the
analytical results. The analyses were clearly anomalous and not part of the normal
population of sutphate results nor of the Lowermoor Incident and 1 have thereforenot included them
in my meodelling and statistical assessments.

Another anomaly occurred on 18th July 1988 when a value of 20.06 mg copper/! is recorded for
a sample taken in a garage I Delabole, ye?the same sample shows only 0.0t mg/! for zinc, 0.009
mg/! for lead and 25.3 mg/I for sulphate and a pH of 8.2 (which is slightly alkaline), all of which are
normal and acceptable values. The high reading for copper is unlikely to be caused by the
presence of acid since the pH was 8.2. Furthermore, no other analysis from this Or any other similar
source (le cold potabie water) inthe period July and August 1988 shows such a very high copper
level and in my opinion this result shou!d be properly ignored.
i

| should also liketo comment on a point made In the Reports of the Lowermoor Incident Advisory
Group on water quality. In the first report the Advisory Group reports that an aluminium
concentration ofup to 620mg/! and a sulphate concentration of up to 1,500 mg/! were recorded.
However, these resultswere obtained from samples, analysed by Somerset County Council, which
had been retained for some time between sampling and analysis. The Advisory Group points out
in paragraph 16 on page 50 of their second report that the samples were "retained samples" which
were collected by consumers in an availabie but not necessarily suitable container. I have therefore

disregarded the results reponed by Somerset County Council since they must be regarded as
unreliable.
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THE DATA
Locations of during the Lowermoor Incident.
Fromthe documents itis possible to identify three areas In which allegedly

drank the affected water.

The addresses at which it is claimed that first and ordinarily consumed the water are
as follows:
1. , St. Endellion, Port Isaac.
2 , New Polzeath, Wadebridge.
3. ! as above
4. ".as above
5. , Churchtown. St. Minver.
6. , Delabole
, Delabole.

7. frevethy, Tintagel.
a ., Boscastle.
Q9 as above
10. Camelford.
The locations and numbers of

St. Minver, (1)

Boscastle, {2)

Port Isaac, {1

Tintagel, (1}

Delabole, M

New Polzeath, (3)
Camelford. (1)

These can be divided into three roughly composite areas,A, 3 and C:-

Area A. St. Minver/Part Isaac/New Polzeath, served from the St. Endellion reservaoir.
Area B. Delabole/Tintagel /Boscastle, served from the Delabale and Rockhead reservoirs.
Area C. Camelford, served directly from the Lowermoor Site.
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1 have therefore prepared data based on these areas

Area A - 8t. Endellion.

_, St. Endellion, Port tsaac.
, New Polzeath, Wadebridge.
as above

as above

o &~ w o

Churchtown, St. Minver.

Area B - Delabdle/Rockhead.

6. Delabole
, Delabole.

Trevethy, Tintagel.

Boscastle.
9. as above
Area C - Camelford.
10. . Camelford.

F

Data for the three areas are given in the pages in Part 2 of this report.

The substancesin the water.

In the tables in this report 1 give data for the estimated values for the concentrations of the four

metals as maxima, minimaand mean values. The meanings of these terms are discussed in section
1.2 above.

Although 1 have commented on sulphate all the measurements show values for sulphate within the
value of 250mg/1 which is the Maximum Admissible Concentration (MAC} specified h the EC water
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quality directivé’, Details Of the water quality required by the directive- (and subsequently
incorporated into English law I 1989) are given in Appendix Hi to this report. Although all the
SWWA data on sulphate show concentrationswithin the EC MAC limits there is one sample for
which there is evidence that the sulphate concentration exceeded the EGC MAC. In SOme cases,
where there was no sulphate concentration shown in the analytical reports, | have used the
aluminium concentrationsto estimate a possiblesulphate concentration;these estimatesare dearly
shown on the graphs and in the relevanttables in Part 2 of this report. One estimation, for 7th July
1988 in the Delabole/Rockhead Area, has '‘produced a sulphate concentration of 600 mg/,
substantially in excess df the EC MAC. Despite the fact that most of the evidence in the
documentationsuggests that sulphate in the periodwas below the EC MAC, in order to ensure that
this report is complete 1 have included full data and comments on sulphate consumption.

The same comments also apply to pH; {he range within which the pH d drinking water should lie
is5.5-9.5, and for all but a brief period the water was within this range. It should be remembered
that a pH below 5.5 B not necessarily an indication in ftself o a health risk; bottled carbonated
waters may be below a pH of 5,and some soft drinks such as Coca Cola and lemonade can have
a pH of less than 3. In order to make a useful comparison | haveincluded data on the pH graphs
for lemonade. pH is not in itself a problem (pH values as low as 1 may occur naturally, without
harm, in the stomach). The potential problem with a pH below 5.5is that it may increasethe pick-

up ofmetals from the domestic pipes which carry drinking water such as copper, zinc and lead.

The presence of copper, ziNnCc and lead is indirectly linked to the discharge of the aluminium
sulphateand i has proved impossibleto model mathematicallythe concentrations forthese metals,
and in estimating values ta calculate the consumptiont have, in some instances, assumed
that on days for which there was no sample the concentration is related to samples taken on
adjacent days. Also, values forthese metals were frequently below the limits of analytical detection
and were therefore recorded as, for example, <0.05mg/! (ie less than 0.05mg/l}. In making the
estimates for consumption 1 have used the limiting value - ie if a substance is reported as
<0.08mg/l | have used a value of 0.05mg/l in the estimate; thus the values in my estimates
generally err an the high side - maybe excessively so in the case of zinc and lead where many
readings are recorded as "less than' some analytical limit.

2p appears that the deafinition of whether the water was suitable tor consumption during the Lowermaos incident is based an
the water quality standards in the EC directive on the quality of drinking water. it should be noted that some of the values in the
directive ara not basad on health considerations but On other aspects such as the aesthetic quality of the wage. .
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23 Consumption df substances in the water.

The consumption of substancesfrom the drinking water depends on how much water was drunk.
| give inthe table below the daily consumption of water | have used in estimating the daily intake
of aluminium, copper, zinc and lead. The table is based on statements made where
the statements give no estimate of tap water consumption 1 have used a figure of 2 litres/day which
b an accepted average value for normal adults.

Table showing the daily consumption of tap water for each

These figures have been used in estimating
the consumption of substances in the tap water.
i

Comments In Statement Quantity | Quantity Comments
In Pints In Litres

“ Area A

Approx. 3 pints a day. 30 1.7
t Normal quantities. 2.0
. Normal quantities. 2.0
Normal quantitles=, 20
2 pints hotdrinks per day. 50 2.84 Because of a kidney disordar,
3 pints cold drinks per day. drank more than average.
’ . Area B
1%t 2 pints a day. 20 1.14
The usual quantlties. 2.0
Nething on quantity consumed 20 Also consumed water from bowsar
during the period.
5-6 cups per day. 3.0 1.7 I have assumed a cup to be a BS
hall pint cup.
||
" Usual quantitles. 2.0 N
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PART 2
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Resuits of analyses of samples trom the St Endellion Area.

Crowther Clayton Assoclates

Page Date “Tay | pHT %Suiphate pumsnium [ Copper Zing | Lead
SaZ | G7-Jur6s 2 1 i 5.00
410 07-Jul-88 2 0.06
248 o8-Jul-28 3 5.0 27.50 0.45 0.41 0.03
244 08-Jul-B8 3 4.0 3z2.50 Q.57 0.85 0.04
as7 05-Jul-B8 4 47 7.70 0.06 0,57 «0.01
as8 03-Jut-88 4 4.8 110.0 10.08 057 0.73 <0.01
JE0 O5-Jui-B8 4 46 83.0 6.20 0.77 0.2% <(.01
359 0g9-Jul-53 4 8.8 006 <001 <0.02| «<0.01
356 09-Jui-88 4 46 115.0 6.93 8.8 1.2 <00
383 10-Jul-88 § 6.8 16.¢ 0.43 <0.01 0.0z <0.03
361 10-Jui-88 5 4.8 7.0 1.00 0.39 0.09 <003
332 10-Jul-28 5 5.0 35.0 G.B0 0.03 0.18 «<0.03
365 10-Jul-88 5 6.1 33.0 0.96 a.18 0.08 <0.03
384 10-Juk-88 5 6.8 16.0 0.60 0.01 0,02 «<0.03
243 11~Jul-88 6 7.5 29.0 6.90 0.05 <0.08 <005
249 14-Jul-88 9 78 24.0 098] <0.005( <0.005]| «<0.005
250 14~lul-88 9 58 27.0 0.25 004 Q016 | <0005
281 18-Jul-B8 13 8.0 23.6 053] =<0.005 0.011 ] <0.005
356 19-Jul-88 14 7.9 3t.2 0.40 0.3 0.0 0.005
252 20-Jul-88 15 8.4 27.0 0.48
253 21-Juh-45 16 7.6 2.3 ©.53 «0.05 <0.05 <0.05
254 22-Jul-88 7 8.1 114 0.54 «<0.05 <0.08 «0.05
255 23-Jui-B8 1B 7.7 19,7 037 <0.0% <008 <0.05
256 24-Jul-B8 19 8.0 19 0.36 <0.05 < .05 <0.05
257 26-Jul88 21 7.8 19.1 .51 <0.05 <0.05 <0.05
369 |  26-Jul8m 21 ' 061
370 27-Jul-88 22 8.0 216 a.e2 <005 <0.05 <0.05
25 Z7-Jul-8% 22 79 218 0.58 <005 <005 <005
258 28-~Jul-88 23 7.7 25 0.64 «0.05 <0.05 <005
260 01-Aug-88 27 78 2.7 0.5 <0.05 «<0.05 <0.05
261 03-Aug-83 29 78 20.2 0.34 <0.05 <005 <0.05
372] o03-Aug-Ba 29 7.8 190 0.34 0.028 0.006 } «<0.005
263 | O4-Aug-88 30 7.9 027 | <005 <0.05 <0.05
254 05-Aug-B8 31 7.8 20.7 .19 <0.08 <0.05 <0.05
265 | - 07-Aug-83 33 7.9 185 0327 <0.05] <005 <0.05
2661 ©OB-Aug-aR 34 7.7 18,6 0.40 <0.05 «0,05 <005
267 | D9-hug-88 35 75 20.5 0.36 <0.05 «0.05 <0.05
268 10-Aug-B8 36 7.7 19.0 0.40 <0.05 < (.05 «0.05
265 | 11-Aug-88 37 8.1 18.8 037 <085[ <0.05] <005
270 11-Aug-88 37 B.% 19.0 0.31 «0.05 «0.05 <0.05
37471 12-hug-83 28 8.2 15.8 0.33 £.008 0.013 | «0.005
Lk 12-Aug-88 a8 a0 19.0 .35 <005 «0.05 ;  «<0.05
272 14-Aug-88 40 8.0 18.4 0.59 <0,05 <0.05 <005
375 15-Aug-a8 41 8.2 18.2 0.52 0.013 0.008 | <0.005
276 16-Aug-B8 42 1.6 20.1 0.2z «0.05 =0,05 =0.08
281 16-Aug-88 42 8.7 10.4 0.41 <0.05. <0.05 <0.05
283 16-Aug-88 42 8.0 184 0.46 <0.05 «0.0% <005
275 16-Aug-88 42 17 20.8 0413 10.0b Q.07 0,08
273 | 16-Aug-83 42 7.8 21.1 045 <003 <0.05 <0.08
274 16-Aug-8a 42 7.8 20.0 0.47 <D.05 <305 <0.08
285 17-Aug-83 43 7.a 0.41 <0.05 <0.05 <0.0%
284 17-Aug-88 43 7.8 0.37 <0.05 <0.05 <0.05
412 17-Aug-B88 43 B.t 162 037 ] <0005 «0.005 <0006
287 18-Aug-88 44 7.6 174 0.38 <0.05 <005 <0.08
286 15-Aug-84 44 1. 7. 0.435 «0.05 «0.05 «<0.08
288 18-Aug-88 4 77 17 0.40 <0.05 <0.05 <D.08
296 19-Aug-88 45 TE 17, 0.528 <005 <0.05 <0.0B
97 19-Aug-BE 45 7e 174 0.277 =0.05 <0.05 «<{),08
299 19-Aug-8f 45 7.1 12: 0111 <0.05 <009 <008
293 19-Aug-BE 45 FAS 10, 0.076 <005 <005 <0.08B
294 13-Aug-8F 45 7. 16. 0.313 <005 <0.05 <0108
295 19-Aug-Bi 45 P& 17. 06545 «0.08 <0.05 | <008
309 22-Ang-8E 48 0.31 | 0.02 0.03 <001
312 22-Aug-8i 48 o: 17. 0.28 <0.01 <001 0.01
311 22-Aug-B 48 0.3% 6.05 0.03 <0.0%
310 22-Aug-Bi 48 9. 17. ©0.1% 0.01 0.03 <001

ROTE. Concaniration 1o 1 Mg of substancejie,
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Aluminium conc. in mg Alfl.

Crowther Clayton Assoclates

Aluminium concentrations for the
St. Endellion Area.

1003
3 . -
; SWW Samples
103 .5-\ | Model Estimates
; Range maximum
1z Range minimum
;
0.13 ——
4 am » -
]
0.01 ||i|\T|_[1|Flliilllllllilmillllillll][lllilTllllIIill

0 5 10 15 20 25 30 35 40 45 50 &5
Day of reading (day 1 = 6th July 1988)
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Results d analysesfar aluminium in samples from the St. Endellion Area.

Crowther Clayton Assodates

Aluminium - Aksminium
Date Day | Samples Date Day | Samples
07-Jui-a8 P2 00 | 05-Aug-88 [ a2 0.19 |
07-Jul-88 2 0.6 07-Aug-88 34 0.2
08-Jul-88 3 27.50 08-Aug-88 3as 0.40
08-Jul-88 3 3250 09-Aug-83 36 0.36
09-Jul-88 4 7.70 10-Aug-88 37 0.40
09-Jul-38 4 10.08 1i-Aug-88 38 0.37
09-Jul-88 4 6.0 | 11-Aug8s| 38 0.3L
09-Jul-88 4 0.06 || 12-Aug-88 | ' 39 0.39
09-Jul-88 4 6.93 12-Aug-88 39 0.5
10-Jul-88 5 0.43 14-Aug-88 41 0.59
10-Jui-88 5 1.00 | 15-Aug-88 42 0.52
10-Jul-88 5 0.80 || - 16-Aug-88 43 022
10-Jui-88 5 0.%| 18-Aug88| 43 0.41
10-Jul-88 5 0.60| 16-Aug88| 43 0.46
11-Jul-88 6 6.90 16-Aug-88 43 0.48
14-Jul-88 9 0.48 16-Aug-88 43 0.45
14-Jul-88 9| 0.25 16-Aug-88 43 0.47
18-Jul-88 | 13 053§ 17-Aug-88| 44 0.41
19-Jul-88 14 0.46 17-Aug-88 44 0.37
20-Jul-88 | 15 048§ 17-Aug-88 | 44 0.37
21-Jul-88 16 0.53 18-Aug-88 45 0.38
22-Jul-88 17 0.54 18-Aug-88 45 0.435
23-Jul-88 18 0.37 18-Aug-88 45 0.404
24-Jul-88 18 0.36 19-Aug-88 46 0.328
26-Jul-88 21 051 19-Aug-88 46 0.277
26-Jul-88 21 0.61 19-Aug-88 46 0.11%
27-Jul-88 22 0.62 19-Aug-88 46 0.076
27-Jul-88 | 22 0.56| 19-Aug-88| 46 0.313
- 28-Jul-88 23 064 19-Aug-88 46 0.64
01-Aug-88 27 0.3l 22-Aug-88 49 0.310
03-Aug-88 | 30 0.34 | 22-Aug-88 | 49 0.280
03-Aug-88 30 0.34 22-Aug-88 49 0.310
04-Aug-88 | 31 0.27] 22-Aug-88 | 49 0.190
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Estimated Aluminium Cencentrations in mg Alllire
for the St. Endellion Area.

ATUMINIUM CONGENTAtoNS

Date 2% Est | Max. | Mir,
" 07-JuB8 | 54! 30 %
08-Jul-88 | 3 325 325 32.50
09-Jul-88 | 4 o2 24.0 0.25
10-Ju-88 | 5 0.90 155 0.191
1M-Ju88 | 6 0.74 6.9 0.1856
12-Jul88 | 7 Q.72 1.56 0.182
13-Jul-8a | & 0.70 1.53 0,178
14-Juk8a [ 9 0.89 . 1.49 0.174
15-Jutes | 10 0.07 1.48 0.170
16-bul-88 | 11 0.66 1.43 0,186
17-Jut-88 | 12 0.84 1.39 0,162
18-Jul-88 { 13 0.63 1.36 0.1589
165-Jul-88 | 14 0.61 133 0.155
20-Jul88 | 15 0.50 1.30 0,152
21-Julas | 16 0.59 127 0.148
22-Jul-88 | 17 0.57 1.24 0.145
23-Julss | 18 0.56 1.21 0.142
24-Jul-88 | 19| 0.55 1.19 0.138
25-Jul-88 | 20 0.54 1.16 0.135
26-Jul-88 | 21 0.52 1.13 0.132
27-Jukss | 22 0.51 111 0.129
28-JulB8 | 23 0.50 1.08 0.126
29-Jul-88 | 24 0.49 1.06 0,123
0-Jul-88 | 25 0.48 1,03 0.121
F1-Jul-88 | 26 047 1.01 0.118
01-Aug-88 | 27 0.46 099 0.115
02-Aug-88 | 28 0.45 0.97 0.113
03-Aug-88 | 29 0.44 0.84 0.1t¢
04-Aug-88 | 30 0.43 092 o.108
05-Aug-88 | 31 0.42 0.9C 0105
06-Aug-88 | 32 0.41 0.82 0.10
07-Aug-88 | 3 0.40 0.8€ 0.10¢C
08-Aug-88 | A 0.2 0.84 0,098
09-Aug-88 | 3i 0.8 0.82 0.0%¢
10-Aug-88 | 36 0.37 0.8( 0.094
11-Aug-88 | 37 | 0.36 0.76 0.082
12-Aug-88 | 38 0.35 0.7 0.0%
13-Aug-88 | 39 0.35 0.7% 0.08¢
14-Aug-88 | 40 0.34 0.7: 0.08¢
15-Aug-88 | 41 0. 0.7 0.08«
16-Aug-58 | 42 0.32 a.7t D.08:
17-Aug-88 | 43 0.32 061 0.08(
18-Aug-88 | 44 0.31 Q.67 0.07¢
19-Aug-88 | 45 0.302 0.65 Q.07¢
20-Aug-88 | 46 0.295 0.63¢ 0.7
21-Aug-88 | 47 0.289 o0.62¢ 0.07:
22-Aug-88 | 4 0282 0.61° 0.07
23-Aug-88 | 49 0.27¢ 0.59: Q.07
24-Aug-B8 | 50 0.26¢ 0.58: 0.06i
25-Aug-88 | S 0.265 0.57 0.06
26-Aug-88 | 52 0.25i 0.55 0.06!
27-Aug-88 | 53 0.251 0.54 0.06
28-Augf8 | 5 0.244 0.53 0.06.
29-Aug-08 | 55 0.24( 0.52 0.08
30-Aug-08 | 58 0.23¢ 0.50 0.05
M-hugos | T 0.2 0.49 0.05
01-Sep08 | B 0,22 .48 0.05
02-Sep-08 { B 0.21l 047 0.05
03-Sep08 | @ 021 0.464 0.05
04-Sep-08 | &1 0.204 0.454 0.05
05-Sep-08 | & | Q.20! 0443 0.05

Crowther Clayten Associates
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Comments on the aluminium intake of

The table on the following page gives an estimate of the aluminium intake for the period up to 31st August,
after which date there are insufficient data to be able to make any satisfactoryprediction.

I have not seen any data for samples taken from the premises where resided at the time cf
the incident.
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Predicted daiiy intake of aluminium ih mg/dey by

lowther Clayton Assoclates

Aluminium intake 1n mo/day ~
{  Date {Day | By Model | Maximum | Minimum
[ O7-Ju-88 | 2 4.3 153 0.1
08-Jul-88 3 5.3 55.3 55.3
09-Jul-88 4 15.7 40.7 04
10-Jul-88 5 t.& 263 03
11-Jul-B8 6 13 118 03
12-Jul-88 7 1.2 2.7 0.3
13-Jul-88 8 12 2.6 2.3
14-Jul-88 9 1.2 25 03
15-Jul-88 10 11 25 03
16-~Jul-88 It 11 2.4 03
17-Jul-88 12 11 2.4 03
18-Jul-88 | 13 1 23 0.3
19-Jul-88 14 1.0 23 0.3
20~Jul-88 15 1.0 22 03
21-Jul-88 16 1.0 22 03
22-Jul-88 | 17 10 2.1 02
23-Jul-88 18 1.0 21 oz
24-Jul-88 191 0.9 20 D2
2suuke8 | 20] ' 09 2.0 0.2
26-Jul-88 21 0.9 19 0.2
27-Jul-88 22 09 19 0.2
28Jul-88 23 0.8 18 0.2
29-Jui-88 24 0.8 1.8 0.2
30-Jul-88 25 0.8 18 0.2
3L-Jul-88 26 0.8 17 0.2
0t-Aug-B88 | 27 0.8 17 02
02-Aug-B8 | 29 0.8 1.6 0.2
03-Aug-88 30 0.7 16 0.2
04-Aug-88 | 31 0.7 1.6 0:2
05-Aug-88 | 32 0.7 1.5 0.2
06-Aug-88 { 33 0.7 15 0.2
07-Aug-88 A 0.7 15 0.2
08-Aug-88 [ 35 0.7 1.4 0.2
09-Aug-88 B 0.6 14 02
10-Aug-88 | 37 06 1.4 0.2
11-Aug-88 | 238 06 13 0.2
12-Aug-88 a9 G.E 1.3 0.2
13-Aug-88 | 40 0.€ 1.3 01
14-Aug-88 | 41 0.€ 1.2 01
15-Aug-88 42 CE 12 01
16-Aug-88 | 43 X 1.2 0.1
17-Aug-88 | 44 0.s 1.2 0.1
18-Aug-88 45 0.t 11 01
19-Aug-88 48 Q 1.1 0.1
20-Aug-88 | 47 Q. 1.1 01
21-Aug-88 48 8 1.1 0.t
22-Aug-B8 45 0.: 1.C 0.1
23-Aug-88 50 0.: I.C 0.1
24-Aug-88 | 51 0. 1. a1
25-Aug-88 5 0. 1.£ 0.1
26-Aug 6B | 53 0« 0.c 01
27-hug88 | 54 0. 0 0.1
28-Aug-08 | 55 Q. 0.¢ 0'1.
29.Aug-08 | 56 0. 0.8 01
30-Aug-08 { 57 0. o 03
31-Aug08 | 581 0.} 01 0.1
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91/2737 Crowther Clayton Assoclates

Comments on the aluminium intake cf

The table on the following page gives an estimate of the aluminium intake for the period up to 3lst August,
after which date there are insufficient data to be able to make any satisfactory prediction.

| have not seen any data for samples taken from the premises where * resided at the time of the
incident. The only data for I have seen are the analyses of samples taken on 27th April 1989 and 4th May

1989 n which the aluminium concentrations Were 0.08 mg/l and 0.06mg/i, both well below the EC MAC
o 0.2mgy/L

page 16

106




Predicted daily intake of aluminium in mg/day by

n2rse Aluminium Intake in mg/day Gjowther Clayton Assaclates

Date Day | By Model | Maximum | Minimum
N TE T 6.9 18.0 8.1
08-Jul-88 3 65.1 5.0 65.0
09-Jul-88 4 18.4 47.9 0.5
10-Jui-88 5 1.8 31.0 0.4
11-Jul-88 6 1.5 13.9 0.4
12-Jul-88 7 1.4 3.1 0.4
13-Jul-88 8 1.4 3.1 0.4
14-Jul-88 9 1.4 a.0 0.3
15-Jul-B8 10 1.3 29 0.3
16-Jul-88 | 11 1.3 2.9 0.3
17-Juk-88 | 12 1.3 2.8 0.3
18-Jul-88 [ 13 1.3 2.7 0.3
19-Jul-88 | 14 1.2 2.7 0.3
20-Jul-88 | 15 1.2 2.6 0.3
21-Jul-88 { 16 1.2 25 0.3
22-4ul-88 | 17 1.1 2.5 0.3
23-Jul-88 | 18 1.1 2.4 0.3
2aJuigs | 191 ; 1.1 2.4 0.3
25-Jul-88 | 20 1.1 2.3 0.3
26-Jul-88 | 21 - 1.0 2.3 0.3
27-Jul-88 | 22 1.0 2.2 0.3
28-Jul-88{ 231 = - 1D 3.2 0.3
25ul-88 [ 24 [ - 1.0 2.1 0.2
30-Jul-88 | 25 1.0 2.1 0.2
31-Jul-88 | 26 0.9 2.0 0.2
01-Aug-88 | 27 0.9 2.0 0.2
02-Aug-88 | 29 0.9 1.9 0.2
03-Aug-88 | 30 0.8 1.9 0.2
04-Aug-88 | 3t 0.9 1.8 0.2
05-Aug-88 | 32 0.8 1.8 0.2
06-Aug-88 | 33 0.8 1.8 0.2
07-Aug-88 | 34 0.8 1.7 0.2
08-Aug-88 [ 35 0.8 1.7 0.2
08-Aug-B8 } 36 0.8 1.6 0.2
10-Aug-88 | 37 0.7 1.6 0.2
11-Aug-88 | 38 0.7 1.6 0.2
12-Aug-868 | 39 0.7 1.5 0.2
13-Aug-88 | 40 0.7 1.5 0.2
14-Aug-88 | 41 0.7 15 0.2
15-Aug-88 | 42 0.7 1.4 0.2
16-Aug-88 | 43 0.6 1.4 0.2
17-Aug-88 | 44 0.6 1.4 0.2
18-Aug-88 | 45 0.6 1.3 0.2
19-Aug-88 | 46 0.6 1.3 0.2
20-Aug-88 | 47 0.6 1.3 0.1
21-Aug-88 | 48 0.8 1.2 0.1
22.Aug-88 | 48 0.6 .21 0.1
23-Aug-88 | 50 0.8 1.2 0.1
24-Aug-88 | 51 Q.5 1.2 a1
25-Aug-98 | 52 0.5 | 1.3 0.1
26-Aug-88 | 53 0.5 1.1 0.1
27-Aug-B8 | B4 0.5 1.1 0.4
28-Aug08 | 55 0.5 1.1 0.1
29-Aug-08 | S8 0.5 1.0 0.1
30-Aug-08 | 57 0.5 1.0 0.1
31-Aug-08 | 58 0.5 1.0 0.1
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Comments on the aluminium intake of

The table on the following page gives an estimate of the aluminium Intake for the period up to 31st August,
after which date there are insufficient data to be able to make any satisfactory prediction.

1 have not seen any data for samples taken from the premises where resided at the time of the

incident. The only data 1 have seen are the analyses df samples taken on 27th April 1989 and 4th May 1989

in which the aluminium concentrations were 0.08mg/! and 0.05 mg/! respectively, both well betow the EC
MAC of 0.2 mg/l.
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Pradicted daily intake of aluminium in mg/day by

9172737 T~ Rummniam  take in m ofFay ——Cjowther Ciayton Assoclates
Date Day | By Model | Maximum | Minimum
[ 07-Jul-88 4.3 153 EAR
08-Jul-88 3 %.3 55.3 55.3
09-Jul-88 4 15.7 40.7 0.4
10-Jul-88 5 15 26.3 03
11-Jul-88 6 13 11.8 03
12-Jul-B8 7 12 27 0.3
13-Jul-88 8 12 2.6 0.3
14-Jul-88 9 1.2 25 03
15-Jul-88 10 11 25 03
16-~Jul-88 11 1.1 24 0.3
17-Jul-88 t2 11 24 03
18-Jul-88 13 11 23 0.3
19-Jul-88 14 1.0 23 0.3
20~Jul-88 15 1.0 22 0.3
21-Jul-88 16 10 22 0.3
22-Jul-88 17 1.0 2.1 0.2
23~Jul-88 10 1.0 21 0.2
24-Jul-88 1 19§ ¢ 0.4 20 0.2
25-Jui-88 2 0.9 2.0 0.2
26-Jul-88 21 09 19 0.2
27-Jut-88 2 0.9 1.9 0.2
28-Iul-BB 23 0.8 1.8 0.2
29-Jul-88 24 0.8 1.8 0.2
30-Jul-88 25 0.8 18 02
31~Jui-88 2 0.0 1.7 0.2
01-Aug-88 | 27 0.8 1.7 02
02-Aug-88 | 2O 038 1.6 02
D3-Aug-88 | 30 07 1.6 02
D4-Aug-88 | 3L 0.7 16 0.2
05-Aug-88 | 32 0.7 1.5 0.2
06-Aug-88 33l 0.7 15 0.2
07-Aug-88 | 34 0.7 1.5 0.2
08-Aug-88 | 35 07 14 0.2
09-Aug-88 | 36 0.6 1.4 0.2
10-Aug-88 | 37 0.6 1.4 0.2
11-Aug-88 38 06 1.3 0.2
12-Aug-88 | 39 0.6 1.3 0.2
13-Aug-88 [ 40 06 13 a1
14-Aug-88 | 41 0.6 1.2 0.1
15-Aug-88 42 06 1.2 0.1
16-Aug-88 [ 43 0.5 1.2 0.1
17-Aug-88 | 44 0.5 1.2 0.1
18-Aug-88 | 45 05 11 0.1
19-Aug-88 | 46 0.5 11 0.1
20-Aug-88 | 47 05 11 0.1
21-Aug-88 483 0.5 11 o1
22-Aug-88 | 49 0.5 1.0 0.1
23-Aug-881 50 05 1.0 01
24-Aug-88 | 51 05 1.0 0.1
25-Aug-88 52 0.4 10 01
26-Aug-88 | 53 0.4 0.9 o1
27-Aug-i8 | oS4 04 09 oh
28-Aug-08 55 0.4 0.9 (O} ]
29-Aug-08 | 56 0.4 09 o1
30-Aug-08{ 57 04 0.5 a.1
31-Aug-08 | 58 0.4 0.8 0L
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9172737 Crowther Clayton Assoclates

Comments on the aluminium intake of

The table on the following page gives an estimate of the aluminium intake forthe period up to 3Lst August,
after which date there are insufficient data to be able to make any satisfactory prediction.

| have not seen any data for samples taken from the premiseswhere resided at the time of the
Incident. The only data for | have seen are the analyses of samples taken on 27th April 1989 and 4th May

1988 in which the aluminium concentrations were 0.08 mg/l and 0.05 mg/!, both well below the EC MAC
of 0.2mg/L
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Predicted daily intake of aluminium inmg/day by

912737 Aluminium Intake in mglday erpwiher Clayton Assoelates

Date .|Day | By Mcdal | Maximum | Minimum
BT 16.9 8.3 0.1
08-Jul-88 3 85.1 85.0 65.0
09-Jul-88 4 18.4 47.9 0.5
10-Jul-88 S 1.8 31.0 0.4
11-Jul-88 6 1.5 13.9 0.4
12-Jul-88 7 1.4 3.1 0.4
13-Jul-88 8 1.4 a1 0.4
14-Jul-88, g 1.4 3.0 0.3
15~Jul-88 10 1.3 2.9 0.3
16-Jul-88 1" 1.3 2.9 0.3
17-Jul-88 12 1.3 2.8 0.3
18-Jul-88 13 1.3 27 0.3
18-Jul-88 14 1.2 - 2.7 0.3
20-Jul-88 15 1.2 2.6 0.3

21-Jul-88 16 . 2.5 0.3_l
22-Jul-88 17 11 25 0.3
23-Jul-88 18 1.1 2.4 0.3
24-Jul-84 19, . 11 2.4 03
25-Jul-gg{ 20 ' 1.1 2.3 0.3
26-Jul-88 | 21 1.0 23 0.3
27-Jul-88 22 1.0 2.2 0.3
2B-Jul-sa | 23 (. 10} - 22 0.3
29-Jul-88 24| 1.0 2.1 0.2
30-Jul-88 { 25 1.0 2.1 0.2
31-Jul-ga { 26 0.9 2.0 0.2
01-Aug-88 | 27 0.9 2.0 _ 0.2
02-Aug-88 | 29 0.8 1.9 0.2
03-Aug-88 30 09 1.9 0.2
04-Aug-88 | 31 0.9 1.8 0.2
0S-Aug-88 | 3R 0.8 1.8 02
08-Aug-89 33 0.8 1.8 . Q.2
07-Aug-88 | 34 0.8 1.7 0.2
08-Aug-88 35 0.8 1.7 0.2
09-Aug-88 36 0.8 | 1.6 0.2
10-Aug-88 | 37 0.7 1.6 0.2
11-Aug-88 38 | . 0.7 1.6 0.2
12-Aug-88 39 0.7 1.5 0.2
13-Aug-88 | 40 0.7 1.5 0.2
14-Aug-88 | 41 0.7 1.5 0.2
15-Aug-88 42 0.7 1.4 ' 0.2
18-Aug-88 43 0.6 1.4 0.2
17-Aug-88 44 0.6 1.4 0.2
18-Aug-88 |- 45 0.6 1.3 0.2
19-Aug-88 | 46 0.6 1.3 0.2
20-Aug-88 | 47 0.6 1.3 0.1
21-Aug-88 48 0.8 1.2 0.1
22-Aug-88 45 0.6 1.2 0.1
23-Aug-B8 | S0 0.6 1.2 0.1
24-Aug-88 51 0.5 1.2 0.1
25-Aug-88 | 52 0.5 1.1 0.1
26-Aug-88 | 53 0.5 1.1 0.1
27-Aug-88 54 0.5 1.1 0.1
28-Aug-08 | 55 0.5 11 0.1
29-Aug08 | 56 0.5 1.0 0.1
30-Aug-08 | 57 0.5 1.0 0.1
) -AUg-OB 58 0.5 1.0 0.1
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92737 Crowther Clayton Assodates

Comments on the aluminium intake o

The table on the following page gives an estimate of the aluminium intake for the period up to 31st August,
after which date there are insufficient data to be able to make any satisfactory prediction.

| note that on 27th August the analysis df a sample of water taken from the cold tap in

residence gave 0.31 mg Al/litre. This compares well with the estimated values for that day of

Maximum 1.5 mg/!
Moedel prediction: 0.7 mg/!
Minimum 0.2 mg/t i

The actual result foi water is close to the minimum value predicted, and since the difference

between the actual quantity ingested, based on 0.3L mg/!, and the quantities based on the estimated values

is small, and since the estimates of water consumption can only be approximate, 1 have not changed the
values I the table for the 27th August.
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Predicted daily intake of aluminium in mg/day by

9172737 Aluminium Iniake in mg/day ~Geguther Claylon Assoclates
Date Day | By Model | Maximum Minimum
A 401 . 258 0.2 |
08-Jul-88 a 52.4 92.3 923
09-Jul-88 4 261 68.1 0.7
10-Jul-88 5 2.6 44.0 0.5
11-Jul-88 8 2.1 19,7 0.5
12~4ul-88 7 2.0 4.4 0.8
13-Jul-88 B 2.0 4.3 0.5
14-Jul-88 9 2.0 - 4.2 0.5
15-4ul-88 10 1.8 4.1 0.5
16-Jul-88 1" 1.9 4.0 0.5
17-Jul-88 12 1.8 4.0 0.5
18-Jul-88 13 1.8 3.8 0.5
19-Jui-88 14 1.7 3.8 0.4
20-Jul-88 15 1.7 3.7 0.4
21-Jul-88 16 1.7 3.6 0.4
22-Jul-88 17 1.6 a8 0.4
23-Jul-88 18 1.6 3.4 0.4
24-Jul-88 | 19 [/ 1.6 3.4 0.4
25-Jul-88 20 1.5 33 0.4
26-Jul-88 21 1.5 32 0.4
27-Jul-88 22 1.8 3.1 04
28-Jul-88 220 - 1.4 an 0.4
20-Jul-88 241 - 1.4 3.0 0.4
"30-Jul-88 25 1.4 2.9 ~ 0.3
31-Jul-8B 26 1.3 2.9 _ 0.3
01-Aug-88 | 27 1.3 28 0.3
02-Aug-88 | 29 1.3 2.7 0.3
03-Aug-88 | 30 12 27 0.3
04-ALg-88 3 1.2 2.6 0.3
05-Aug-88 | 32 1.2 2.6 0.3
06-Aug-88 32 1.2 2.5 0.3
07-Aug-88 | 34 1.1 24 0.3
08-Aug-88 | 35 1.1 24 0.3
‘09-Aug-88 | 36 1.1 2.3 0.3
10-Aug-88 | 37 1.1 2.3 0.3
11-Aug-88 | 38 1.0 22 0.3
12-Aug-88 | 39 1.0 2.2 0.3
13-Aug-88 | 40 1.0 2.1 0.2
14-Aug-88 | 41 1.0 2.1 0.2
15-Aug-88 42 0.9 2.0 0.2
16-Aug-88 | 43 0.9 2.0 0.2
17-Aug-88 44 0.2 1.9 0.2
18-Aug-88 | 45 0.9 1.9 0.2
19-Aug-88 | 46 0.9 1.9 0.2
20-Aug-88 | 47 0.8 1.8 0.2
21-Aug-88 48 0.8 1.8 0.2
22-Aug-88 | 48 0.8 1.7 0.2
23.Aug-88 | 50 0.8 1.7 0.2
24-Aug-88 | 51 - 08 1.7 0.2
26-Aug-88 | 52 0.7 1.5 0.2
26-Aug-88 | S3 0.7 1.8 0.2
27-Aug-88 [ 54 0.7 1.5 0.2
28-Aug-08 | 55 0.7 15 0.2
29-Aug-081{ 56 0.7 1.5 0.2
30-Aug-08 | 57 0.7 1.4 0.2
31-Aug-08 | S8 0.7 1.4 0.2
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NnaATI7

Sulphate conc. in mg SO4/1.

Crowthar Clayton Assoclates

Sulphate concentrations for the
St. Endellion Area.

300
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Model prediction
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912737

- O7-Jul B8

Sulphate cangentrations for the St Endellion Area

Dale

07-Jul-88
08-Jul-88
08-Jul-53
09-Jul-48
08-Jul-88
09-Jul-88
10-Jul-88
10-Jul-88
. 10-Juj-88
11-Jul-88
12-Jul-88
13-Jul-38
14-Jul-88
T4-tul-8a
15-Juk-88
16-Jul-88
17-Jul-88
18~Jul-83
19-Jul-88
20-Jul-88
21-Jul-B8
22-Jul-88
23-Jul-88
24-Jul-88
25-Jul-88
26-Jul-88
27-Jul-88
27-Jul-88
28-Jul-B8
29-Jul-D8
30-Jul-88
At-Juk-38
0t-Aug-88
02-Aug-88
03-Aug-88
03-Aug-88
M-Aug-BH
05-Aug-88
D6-Aug-88
07-Aug-88
03-Aug-88
Q8-Auqg-a8
10-Aug-88
11-Aug-88
11-Aug-24
12-Aug-BB
12-Aug-88
13-Aug-88
14-Aug-B4
15-Aug-88
16-Aug-88
16-Aug-8E
16-Aug-82
16-Aug-B8
16-Aug-88
16-Aug-8%
17-Aug-BE
18-Aug-8E
18-Aug-8t
18-Aug-8t
19-Aug-Bt
19-Aug-8i
15-Aug-S
18-Aug-8
20-Aug-8l
21-Aug-8l
2-Aug-Bl
22-Aug-8
253-Jul-8i

24-Aug-8i
A

NOTE:

The astimated values weare calculated from the aluminium concentraticns
plus 19 mgA to accountfor the naturally accuring suiphate.

B g e e e
Sulpiia[e CONCENITANGTS

ay Samples Model | Estimaled
4
2 19.3
3 184.0 165.7
3 184.0 192.3
4 110.0 1157
4 83.0 115.7
4 115.0 1157
5 370 36.3
5 35.0 36.3
5 33.0 38.3
6 29.0 289
7 28.9
8 26.4
] 24.0 -25.9
9 270 25.9
10 255
11 bR |
12 24.7
13 23.6 24.3
14 2 2.9
15 27.0 88
16 21 2.2
17 2.9
18 19.7 26
19 194 23
20 2.0
21 199 21.8
2 . 21.6 215
22 21.8 218
23 2.5 212
24 | 21.0
25 20.8
26 20.5
27 27 203
28 20.1
2 202 13.9
29 19.0 19.9
30 19.7
31 20.7 19.5
32 19.3
33 1a.5 18.2
A 18.8 19.0
a5 205i 18.9
a6 18.0 18.7
a7 18.8 18.8
37 19.0 186
38 1548 10.4
38 18.0 15.4
a9 B3
40 18.4 18.2
41 18.2 18.0
4% 20.1 179
42 18.4 17.9
42 184 174
42 20.9 17.9
42 21.1 17.9
42 20.0 178
43 16.2 17.8
44 7.2 17.1
44 171 7.7
44 17.2 17.1
4B 17.7 17.6
45 17.6 176
43 16,3 t7.6
45 17.5 173
46 17.5
ar 17.4
48 17.3 7.3
48 17.0 17.3
49 17.2
[51] 174

Crowther Clayton Aasaclates
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81/2737  The quantity d sulphate ingested by Crowther Clayton Associates

The results df the analyseson all the samples collected by South West Water Authority from the
St. Endellion Area (AreaA inthis report) show sulphate concentrations below the EC Maximum
Allowable Concentration of 250 mg/\.

1 could find no data forsulphate concentrations 0N 7th and 8th July 1988, but there are data for
the aluminium concentration an these two days. | have therefore calculated the equivalent
theoretical sulphate concentration for the aluminium concentrations for the 7th and 8th July.
These values can only be approximate sincethe sutphate concentrations are not necessarilythe
stoichiometric equivalent of the aluminium - for example, the water naturally contains roughly
16-20 mg sutphate/titre which b not associated with any aluminium, and some of the aluminium
may have precipitated as the hydroxide leaving the associated sulphate still in solution,
Howaever, these are the only data available and it enables an approximate evaluation of sulphate
intake to be made for the first two days'r when the statistical model for sulphate concentration
is less reliable because of the shortage of data.

The data are:

Date Day Aluminium Calculated Stoichiometric
. in mg/| Sulphate Concentration
07-Jul-88 2 9.0 48.0
07-Jul-88 2 06 32
08-Jul-88 3 2r5 146.7
08-Jul-88 3 32.5 173.3
09-Jul-88 4 7.7 41.1

All other data reported for sulphate concentration in the St. Endellion Area, including those
samples taken from residence, are also for values below the EC MAC of 250

mg/l.

In estimating the total sulphate concentration| have added 19 mg/l to the stoichiometric values
shown INthe table above since, as notedabove, the water naturally contains roughly 16-20 mg/t
sulphate;thus the maximum value for 8th July, used in my estimationfor total sulphate ingested,
is 192.3 mg/l. On the basis of the available data it is not possible to say that

ingested concentrations of sulphate in excess of the acceptable limits.
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8172737 The quantity of sulphate ingested by Crowther Clayton Assoclates

The results of the analyses 0N all the samples collected by South West Water Authority fromthe
St. Endellion Area (Area A in this report) show sulphate concentrations below the EC Maximum
Allowable Concentration of 250 mgAl.

| could find no data for sulphate concentrations on 7th and 8th July 1988, but there are data for
the aluminium Concentration on these two days. | have therefore calculated the equivalent
theoretical sulphate concentration for the aluminium concentrations for the 7th and 8th July.
These values can only be approximate since the sulphateconcentrationsare not necessarily the
stoichiometric equivalent df the aluminium - for example, the water naturally contains roughly
16-20 mg sulphate litre which is not associated with any aluminium, and some 0fthe aluminium
may have precipitated as the hydroxide leaving the associated sulphate stlli in solution.
However,these are the only data available and It enables an approximate evaluation of sulphate
intake to be made for the first two days‘l when the statistical model for sulphate concentration
is less reliable because of the shortage of data.

The data are:

Date Day Aluminium Calculated Stoichiometric
. in mg/| Sulphate Concentration
07-Jul-88 2 9.0 48.0
07-Jul-88 32
08-Jul-88 146.7
08-Jul-88 | 3 2.5 173.3 Al
09-Jui-88 4 7.7 41.1

All other data reported for sulphate concentration in the St. Endellion Area, including those
samples taken from residence, are also for values belon the EC MAC of 250

mg/l.

In estimating the total sulphate concentration | have added 19 mg/1 to the stoichiometric values
shown inthe table above Since, as noted above, the water naturally contains roughly 16-20mg/
sulphate; thus the maximumvalue for8th July, used in my estimation for total sulphate ingested,
is 192.3mg/l. Onthe basis of the available data it is not possible to say that

ingested concentrations of sulphate in excess df the acceptable limits.
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0112737 The quantity of sulphate ingested by

The results of the analyses on all the samples collected by South West Water Authority from the
St. Endellion Area (Area A in this report) show sulphate concentrations below the EG Maximum
Allowable Concentration df 250 mg/!.

Icould find no data forsulphate concentrations on 7th and 8th July 1988, but there are data for
the aluminium concentration 0n these two days. | have therefore calculated the equivalent
theoretical sulphate concentration for the aluminium concentrations for the 7th and 8th July.
These values can only be approximate since the sulphate concentrationsare not necessarilythe
stoichiometric equivalent of the aluminium - for example, the water naturally contains roughly
16-20 mg sulphate/litre which is not associated with any aturninium, and some of the aluminium
may have precipitated as the hydroxide leaving the associated sulphate still in solution.
However,these are the only data available and t enables an approximate evaluation ofsulphate
Intake to be made forthe first two days*"when the statistical model for sulphate concentration
is less reliable because of the shortage of data.

The data are:

Date Day Aluminium Calculated Stoichiometric
in mg/ Sulphate Concentration
07-Jul-88 2 9.0 48.0
07-Jul-88 2 0.6 3.2
08-Jul-88 3 275 - ' 148.7-
08-Jul-88 3 32.5 Tt
oo-Ju-es | 4 7.7 | 41.1

All other data reported for sulphate concentration i the $t. Endellion Area, including those
samples taken from residence, are also for values below the EC MAC of 250

mg/l.

In estimating the total sulphate concentration I have added 19 mg/! to the stoichiometric values
shown Nthe table above since, as noted above, the water naturally contains roughly 16-20 mg/}
sulphate; thus the maximumvalue for 8th July, used inmy estimation for total sulphate ingested,
is 192.3 mg/l. Onthe basis of the available data it is not possible to say that

ingested concentrationsof sulphate in excess of the acceptable limits.

Crowthar Clayton Assaclates




91/2737 The quantity of sulphate Ingested by Crowther Clayton Assoclates

The results of the analyses on all the samples collected by South West Water Authority from the

St. Endellion Area (Area A inthis report) show sulphateconcentrations below the EC Maximum
Allowable Concentration d 250 mg/l.

| could find no data for sulphate concentrationsan 7th and 8th July t 988,but there are data for
the aluminium concentration on these two days. | have therefore calculated the equivalent
theoretical sulphate concentration for the aluminium concentrations for the 7th and 8th July.
These values ¢an only be approximate since tho sulphate concentrations are not necessarily the
stoichiometric equivalent of the aluminium - for example, the water naturally contains roughly
16-20 mg sulphate/litre which B not associated with any aluminium, and some of the aluminium
may have precipitated as the hydroxide leaving the associated sulphate stit In solution.
However, these are the only data avaitable and it enables an approximate evaluation of sulphate

/ .
intake to be made for the first two days when the statistical model far sulphate concentration
is less reliable because of the shortage of data.

The data are:
Date Day Aluminium Calculated Stoichiometric
in mg/! Sulphate Concentration

07-Jul-88 2 9.0 48.0
07-Jul-88 2 0.6 32

08-Jul-88 3 275 146.7
08-Jui-88 3 X5 173.3
09-Jul-88 4 1.7 41.1

All other data reported for siuiphate concentration in the St. Endellion Area, Including those
samples taken from ~residence, are also for vatues below the EC MAC 0250

mg/L

In estimating the total sulphate concentration 1have added 19 mg/! to the stoichiometric values
shown inthe table above since, as noted above, the water naturally contains roughly 16-20mg/|
sulphate; thus the maximum value forath July, used in my.estimation % total sulphate ingested,
b 192.3mg/l. On the basis of the available data it is not possible to say that

ingested concentrations of sulphate in excess of the acceptable limits.
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9172737 The quantity of sulphate ingested by Crowther Clayton Assoelates

The results of the analyses on all the samples collected by South West Waier Authority from the
St. Endellion Area (Area A in this report) Show sulphate concentrations below the EC Maximum
Allowable Concentration of 250 mg/l.

| could find no data for sulphate concentrations on 7th and 8th July 1988, but there are data for
the aluminium concentration on these two days. | have therefore calculated the equivalent
theoretical sulphate concentration far the aluminium concentrations for the 7th and 8th July.
These values can only be approximatesincethe sulphate concentrations are not necessarily the
stoichiometric equivalent of the aluminium - for example, the water naturally contains roughly
16-20 mg sulphate/litre which B not associated with any aluminium, and some ofthe aluminium
may have precipitated as 'he hydroxide leaving the associated sulphate dill In solution.
However, these are the only data available and it enables an approximate evaluation of sutphate
intake to be made for the first two days when the statistical model for sulphate concentration
B less reliable because of the shortage of data.

The data are:
Date Day Aluminium Calcutated Stoichiometric
in mg/1 | Sulphate Concentration
07-Jul-88 2 9.0 48.0
07-Jul-88 2 0.6 3.2
08-Jul-88 ' 3 27.5 146.7
08-Jul-88 3 32.5 173.3
09-Jul-88 4 7.7 411

All other data reported for sulphate concentration in the 8t. Endellion Area, including those
samples taken from residence, are also for values below the EC MAC of 250

mg/l.

In estimating the total sutphate concentration| have added 19 mg/| to the stoichiometric values
shown in the table above SINCe, as noted above, the water naturally contains roughly 16-20 mg/l
sulphate; thus the maximum value for 8th July, used in my estimation for total sutphate ingested,
is 192.3mg/l. On the basis of the available data it is not possible to say that

ingested concentrations of sulphate in excess of the acceptable limits.
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9112737 Crawther Clayton Assoclates

pH values for the St. Endellion Area.

Upper EC limit -
10+ _ SWW Samples
i - -
N = - EC limits
] ' o —
8 o= .y -"'_' i, wa q.-_'l ".F‘ Lemonade
T o=
a
6_ ||

5- \
.l‘ Lemonade
| ]

4+ \ Lower EC limit

0 5 10 15 20 25 30 35 4o 45 Mo
Day d reading (day 1 = 6th July 1988)
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91/2737

pH Values |otthe St Endellion Aren.

LUate Day pH j
™ 07lu83 | 0
07-Jul-38 2
O8~Jul-88 3 5.0
08-Jul-38 3 4.0
05-Jui-88 4 47
08-Jul-88 4 4.0
09-Jul-88 4 4.6
09-Jul-59 4 88
09-Juyl-38 4 4.6
10~Jul-88 5 6.8
10-Jul-88 5 1.8
10-Jul-88 5 5D
10-Jul-a8 5 6.1
10-Jul-88 5 6.8
11-Jul-88 8 1.5
14-~Jul-88 ] 7.8
14-Jul-B88 9 5.8
18-Jul-88 13 8.0
18-Jul-88 14 7.9
20-Jui-88 15 8.4
2%-Jul-38 16 7.8
22-jul-88 17 8.1
23-Jul-88 18 7.7
24-Jui-a8 19 a.0
26~Jul-28 21 7.8
26-Jul-88 21
Z7~uiee | .22 8.0
27-Jui-88 .22 79
28-Jul-38 23 7.7
01-Aug-88 27 7.8
03-Aug-88 29 7.8
03-Aug-R8 2 7.0
04-Aug-88 30 79
05-Aug-88 3 7.8
07-Aug-88 33 7.9
08-Aug-88 34 7.7
08-Aug-38 a5 25
10-Aug-88 36 7.7
11-Aug-88 37 8.1
11-Aug-88 37 at
12-Aug-88 38 8.2
12-Aug-88 38 8.0
14-Aug-88 40 8.0
15-Aug-B8 41 82
16-Aug-88 42 7B
16-Aug-88 42 6.7
16-Aug-88 42 8.0
16-Aug-88 42 7.7
16-Aug-48 42 7.8
16-Aug-88 42 7.8
17-Aug-88 43 74
17-Aug-38 43 7.8
17-Aug-88 43 al
18-Alg-BS ad 7.6
18-Aug-88 44 78
18-Aug-88 44 177
19-Aug-84 45 1.6
19-Aug-88 45 74
18-Aug-88 45 74
18-Aug-88 45 7.3
19-Aug-88 45 77
19-Aug-B3 45 7.8
22-Aug-88 48
22-Aug-B8 48 a4
22-Aug-88 48
22-Aug-B8 48 a5

Crowther Clayton Assoclates
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/2737 Crowther Clayton Assoclates

pH df water consumed by

pH B not a substance which can be consumed and for which the quantity ingested can be

calculated as it can for aluminium or sulphate; pH B a measure of the acidity and alkalinity
balance in water.

The range for pH in drinking water specified in the EC Directive are

upper limit r 9.5
lower limit 5.5.

. {
With the exception of 8 samples taken on the 8th. 9th and 10th Jupg 1988 all samples are within
this range.

The significance of pH lies more in its effect On pipes and other fittings in the water supplier's
and the consumer's water distribution system than on the health of consumers. Many normal
beverages are outside the EC Drinking Water pH limits, for example soft drinks such as Coca
Cola and lemonade. i show on the graph Ofthe pH of samples in the St. Endellion Area the
relative position d lemonade which typically has a pH in the region ef 3.
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912137

Crowther Clayton Assoclates

pH df water consumed by

pH is not a substance which can be consumed and for which the quantity ingested can be

calculated as it can for aluminium or sulphate; pH is a measure o the acidity and alkalinity
balance in water.

The range for pH in drinking water specified in the EC Directive are

upper limit i 9.5;

lower limit 5.5,

- I
With the exception of 8 samples taken-on the 8th, 9th and 10thJure 1988 all samples are within
this range.

The significance of pH lies more in its effect on pipes and other fittings in the water supplier's
and the consumer’s water distribution system than on the health of consumers. Many normal
beverages are outside the EC Drinking Water pH limb, for example soft drinks such as Coca
Cola and lemonade. 1 show on the graph of the pH of samples i the St. Endellion Area the
relative position of lemonade which typically has a pH in the region of3.
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9172737 Crowther Clayton Assodates

pH ofwater consumed by

pH bk not a substance which can be consumed and for which the quantity ingested can be

calculated as it can for aluminium ar sulphate; pH is a measure df the acidity and alkalinity
balance in water.

The range for pH in drinking water specified in the EC Directive are

upper limit f 9.5;
lower limit 8.5.

t
¥
With the exception of 8 samples taken on*the 8th, 9th and 10th Jure 1988 all samples are within

this range.

The significance of pH fies more in its effect on pipes and other fittings in the water supplier's
and the consumer'swater distribution system than on the health of consumers. Many normal
beverages are outside the EC Drinking Water pH limits, for example "softdrinks such as Coca

Cola and lemonade. | show on the graph 0fthe pH of samples in the St. Endellion Area the
relative posttion of lemonade which typically has a pH in the region 0F3.
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912737

Crowther Clayton Assodates

pH of water consumed by

pH is not a substance which can be consumed and for which the quantity ingested can be

caliculated as it can for aluminium or sulphate; pH is a measure of the acidity and alkalinity
balance in water.

The range for pH in drinking water specified in the EC Directive are

upper imnit ‘9.5;

lower limit 5.5.
. oy
With the exception of 8 samples taken on the 8th, 9th and 10th Jume 1988 all samples are within
this range.

The significance of pH lies more in its effect on pipes and other fittings in the water supplier’s
and the consumer’swater distribution system than on the health of consumers. Many normal
beverages are outside the EC Drinking Water pH limits, for example soft drinks such as Coca
Cola and lemonade. 1 show on the graph d the pH of samples in the St. Endellion Area the
relative position of lemonade which typically has a pH in the region of 3.
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9172727 Crowther Clayton Assoclates

pH o water consumed by

pH B not a substance which can be consumed and for which the quantity ingested can be

calculated as it can for aluminium or sulphate; pH is a measure of the acidity and alkalinity
balance in water.

The range forpH in drinking water specified in the EC Directive are

upper limit r 9.5;
lower limit 5.5.

. - J
With the exception df 8 samples taken on‘the 8th, 9th and 10th Juré 1988 al samples are within
this range.

The significance of pH lies more in its effecton pipes and other fittings in the water supplier’s
and the consumer’s water distribution system than on the health of consumers. Many normal
beverages are outside the EC Drinking Water pH limits, for example softdrinks such as Coca
Cola and lemonade. | show on the graph of the pH of samples in the St. Endellion Area the

refative position of lemonade which typically has a pt in the region of 3.
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U237

Crowthar Clayton Assodates

Intake 0Fcopper, zinc and lead by

The EC Maximum Allowable Concentrations (MAC) fur copper, zinc and lead are

copper: 3,000zg/lie 3 mg/l
zinc 5000ug/e5 mg/l
lead : 50 ug/l ie 0.05 mg/L

All samptes for copper and zinc show !Ievels for these two metals at levels very substantially
below the EC MAC - sometimes as much 3 orders of magnitude below the MAC.

Lead also appears to be consistentily below the MAC, and usually well below (and sometimes
one order of magnitude below) the MAC. Results of lead analyses are normally reported as
«0.05 or <0.005 - ie less than 50z g/l or less than § pg/i (and thus within the MAC). However,
on three days, 16th, 18th and 19th August 1988, the results df the sample analyses on 13
samples are reported as <0.08 mg/l. 1 presume that different methods of analysis have been
used and that the limit of sensitivity of these analysesvary between 0.08mg/t and 0.005 mg/I.
It b therefore not possible to say with certainty that on those 13 occasions the lead
concentration did not exceed 50 g g/l. However, since every other reported result, using the
more sensitive methods, never exceed the MAC, and the acidity of these 13 sampleswas inthe
Same range as all other satisfactory samples, it I very unlikely that the concentrations of lead
ever exceeded the EC MAC vatues.

The daily intake of copper and zinc was thus always well below the levels acceptable.

The dally intake of lead was atso almost certainly well below the levels considered acceptable,

the only uncertainty belng those 13 occasions when the concentration was recorded as <80
#g/h If the level had been 80 g/l On those three days then " intake on those

three days would have been less than 136 g (<0.336 mg).




92737 Crowther Clayton Assoclates

Intake of copper, zine and lead by

The EC Maximum Allowable Concentrations (MAC) for copper, zinc and lead are

copper: 3,000pug/lie 3 mg/l
zinc 5,000ug/t 5 mg/l
lead : 50 g/l ie 0.05 mg/l.

All samples for copper and zinc show rIevels for these two metals at levels very substantially
below the EC MAC - sometimes as much 3 orders of magnitude below the MAC.

Lead also appears to be consistently below the MAC, and usually well below (and sometimes
one order of magnitude below) the MAC. Results of lead analyses are normally reported as
<0.05 or <0.005 - ie less than 50u g/l or less than 5u g/l (and thus within the MAC). However,
on three days, 16th, 18th and 19th August 1988, the results of the sample analyses on 13
samples are reported as <0.08 mg/l. | presume that different methods of analysis have been
used and that the limit o sensitivity of these analyses vary between 0.08mg/l and 0.005 mg/!.
It is therefore not possible to say with certainty that on those 13 occasions the lead
concentration did not exceed 50 g g/l. However. since every other reported result, using the
more sensitive methods, never exceed the MAC, and the acidity of these 13 samples was inthe

Same range as all other satisfactory samples, it is very unlikely that the concentrations of lead
ever exceeded the EC MAC values.

The daily intake df copper and zinc was thus always well below the levels acceptable.

The daily intake of lead was also almost certainly well below the levels considered acceptable,

the only uncertainty being those 13 occasions when the concentration was recorded as <80
pg/h If the level had been 80 ug/1 on those three days then intake ON

those three days would have been less than 160 g {(<0.16 mq).
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891/2737

Crowther Clayton Assodates

Intake of copper, zinc and lead by

The EC Maximum Allowable Concentrations (MAC) for copper, zinc and lead are

copper: 3.000ug/lle3 mg/l

zinc 5,000ug/lie5 mg/l
lead : 50 g/l te 0.05 mg/l.

All samples for copper and zinc show levels for these two metals at levels very substantially
below the EC MAC - sometimes as much 3 orders of magnitude below the MAC.

Lead also appears to be consistently below the MAC, and usually well below (and sometimes
one order of magnitude betow) the MAC. Results of lead analyses are normally reported as
<0.05 or <0.005 - ie less than 5Ge g/ or less than 5 gg/l (and thus within the MAC). However,
on three days, 16th, 18th and 19th August 1988. the results of the sample analyses on 13
samples are reponed as <0.08 mg/l. 1 presume that different methods ofanalysis have been
used and that the limit of sensltivity of these analyses vary between 0.8 mg/! and 0.005 mg/t.
It is therefore nos possible to say with certainty that on ?hose 13 occasions the lead
concentration did not exceed 50 pg/t. However, since every other reported result, using the
more sensitive methods, never exceed the MAC, and the acidity ofthese 13 sampleswas i the
Same range as all other satisfactory samples, it is very uniikely that the concentrations of lead
ever exceeded the EC MAC values.

The daily intake of copper and zinc was thus always well below the levels acceptable.

The daily intake of lead was also almost certainly well below the levels considered acceptable,
the only uncertainty being those 13 occasions when the concentration was recorded as <80

1g/l. if the level had been 80xg/! on those three days then - intake on those
three days would have been less than 160 g (<0.16 mg).
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277 Crowther Clayton Assoelates

Intake of copper, zinc and lead by .

The EC Maximum Allowable Concentrations (MAC) for copper, zinc and lead are

copper: 3,000ug/tie3 mg/l
Zing 5000uxg/lie5 mg/l
lead : 50 p g/l ie 0.05 mg/l.

All samples for copper and zinc show levels for these two metals at levels very substantially
below the EC MAC - sometimes as much 3 orders of magnitude betow the MAC.

Lead also appears to be consistently below the MAC, and usually wefl below (and sometimes
one order of magnitude below) the MAC. Results of lead analyses are normally reported as
<0.05 or <0.005 - ie less than 50 g/| or less than 5 pgA (and thus within the MAC). However,
on three days, 16th, 18th and 1gth August 1988, the results of the sample analyses On 13
samples are reported as <0.08 mg/l. | presume that different methods of analysis have been
used and that the limit of sensitivity of these analyses vary between 0.08 mg/! and 0.005 mg/1.
It is therefore not possible to say with certainty that en those f3 occasions the lead
concentration did not exceed 50 gg/l. However, since every other reported result, using the
more sensitive methods, never exceed the MAC, and the acidity of these 13 samples was in the
same range as all other satisfactory samples, it is very unlikely that the concentrations of lead
ever exceeded the EC MAC vatues.

The daily intake of copper and zinc was thus always well below the levels acceptable.
The daily Intake of lead was also almost certainly well beiow the levels considered acceptable,
the only uncertainty being those 13 occasions when the concentration was recorded as <80

pg/\. If the level had been 80 xg/! onthose three days then . intake on those three
days would have been less than 1680 pg {<0.16 mg).
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912737 Crowther Clayton Associates

Intake of copper, zinc and lead by

The EC Maximum Allowable Concentrations (MAC) for copper, zinc and lead are

copper: 3,000ug/1ie3 mg/l.
zinc 5,000ug/lie 5 mg/l.
lead : 50 sg/t ie 0.05 mg/I.

All samples forcopper and zinc show ‘Ievels for these two metals at levels very substantially

below the EC MAC - sometimes as much 3 orders of magnitude below the MAC.

Lead also appears to be consistently below the MAC, and usually well below (and sometimes
one order of magnitude below) the MAC. Results 0flead analyses are normally reporied as
<0.05 or «<0.005 - ie less than BQu g/l or less than 5 p g/l (and thus within the MAC). However,
on three days, 16th, 18th and 19th August 1988, the results of the sample analyses on 13
samples are reported as <0.08 mg/l. | presume that different methods of analysis have been
used and that the limit of sensitivity of these analyses vary between 0.08 mg/i and 0.005 mg/i.
It B therefore not possible to say with certainty that on those 13 occasions the lead
concentration did not exceed 50 gg/!. However, since every other reported result, using the
more Sensitive methods, never exceed the MAC, and the acidity of these 13 samples was in the
Same range as all other satisfactory samples, it is very unlikely that the concentrations of tead
ever exceeded the EC MAC values.

The daily intake of copper and zinc was thus always well below the levels acceptable.

The dalily intake d lead was alse almost certainty well below the levels considered acceptable.
the only uncertainty being those 13 occasions when the concentration was recorded as <80
p9/. If the level had been 80 s g/t on those three daysthen intake on those three
days would have been less than 227 ug {<0.227 mg).
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Crowthar Clayton Assoclates

Analyses of SWW samples from the Delabale and Rockhead Area .
Fﬁi ar &
L Datn | _pH |Sulohate § Aluminium } | Tne Lead ]| Samole Date H Sulphate |Aluminium) Z t
o PO ST o 'wg% 2%? T2 c:z% «:% ELQM'KIUS'
8499 07-Jul-88 4.7 7.80 284 ©08-Aug-28 a0 4.3 044 <005 <3.03 <0.05
482 08~Jukas 8.0 260 .06 011} o004 ! 556 | 08-Aug-88 a.e 187 0aR] <00S| <005 | <005
A oB-Jul-g8 | A0 439 026! o6a 0.04 285 | 08.Aug-88 7.9 17.81 037 | «<005{ <m0z | <t
255 00-Jul-23 7.8 0.4 0.14 0.08 | =001 170 | 0B-Aug-B 7.7 18.5i 0232 | «<005| <005 | <oos
488 Q0o-Jul-88 a.6 073 a1 c.o8 | <o 550 | 09-Aug-B8 84 17.5 0321 «<005| <0m4 | <00S
t12 09-lul-88 7.0 520 | <O 012 | =oum 488 | O9-Aug-8d 0.2 as0] <00t cof | <01
13 a-Jul-o8 58 0.0 1.95 oog| 0.1 0.2 17 10-Aug-88 87 18.6 e23| «<ocos| <oor | <003
114 (S-Juk88 60 153 a.04 01 0,08 581 10-Aug-88 0.8 184 35| <3| <oof | <005
494 10~Jul-38 70 27.0 100 | «0.01 Q.04 | =003 286 10-Ayg-88 8.5 18.1 0.33 <0.0% <D0 <005
258 16-Jul-88 a1 30.0 0.38 opat 0a1] <003 172 11-hug-88 7.8 18,61 032 | <003| <oos | <cos
ag 1O~1ut-BO &7 208.0 0.47 0.05 ast | <o %83 11-Aug-88 4.5 18.9) 029 | «<00s| <00z | <ons
483 10-Jul-a8 72 orn o2 <001 0.05 | <003 568 |- 12-Aug-BB a2 19,4 052} <008 013 | <008
12t 10~Jul-88 1.0 47.0 am 0.12 0.1 0.22 287 12-Aug-98 a4 8.7 0.41 <005 | <004 | <005
2w 1e-Jul-8a | 100 28,0 6,80 aoz| oo0s| <ooa 173 12-Aug-88 B0 EEE- 024 | <008 «<go0f | <003
18 10-Jui-B8 6.6 47.0 0.0 o a.08 403 288 14-Aug-83 Q.2 8.3 047 = 0.0 <808 .05
117 10-Juk-88 85 520 1.68 0.c3 oo8 | <003 174 14-Aug-88 es 191 040 <003 <001 | <0.08
115 10-Jukaa 8.0 57.0 0.8z | <o 0.08 -1, =) 28 14-Aug-88 LB 18.5i 028 <0.05 «0.08 <0.05
264 11-Jul-88 75 310 aet | <o0o%| <oos| «<pos 570 14-Aug-88 4.2 100 0181 «<005| <00 | <008
263 11-Jul-88 0.1 873 15-hug-68 8.2 188 017] <oAs| <00f | <008
0 11-Jul-88 75 3.0 046 | <0.05| =<o05| <005 o0 15-Aug-a8 2.3 184 0.30 [ <0os] «00f | <009
124 1d-Jui-88 75 230 150 | 0.005 [ <0005 | «0.008 177 15.Aug-88 e5 183 34| <005 «npt | <008
125 14alul-88 T4 25.0 1.00 | 0.005 | <0.005 § «0.005 7 16-Aug-88 55 185 oaz| <003| <oor | <ooe
268 18-Jui-B6 7.6 50 0s9| opor] 0013 woos [, =88 16-Aug 88 et 19.5 029 | <0.08| <002 | <008
129 18.Jul-88 8.1 25.2 1.00 | 0005 | 0017 | <opos [fs8921M | 16-Aug-8B 7.9 0.7 Q.28 <0.05 >0.04 <0.08
500 18-Jul-88 8.2 252 7?7 | o0.005 0.01 | «t.005 293 16-Aug-68 a.0 187 027] «<oos| <oor | <oca
128 20-Jul-a8 82 110 | 0007 | oo14 | 0005 6 | 15.4u9-88 9.0 18.0 0.19] <005 0.0% | <vos
138 20-Jul-88 8.1 29.9 0.73 300 18-Ang-88 7.9 R 066 | <008{ <o | <opa
504 20Juh-88 7.6 26 0.68 . 33 16-Aug-a8 8.8 7.8 034 | <0008 oo | <0.008
287 20-Jul-88 a1 28.8 0.50 i ses 16-Aug-88 9.0 17.0 020l <oo0s| <oe | <005
268 21Jul-38 ao 258 0.56 | «0.08]| <005| <005 | . 212 "} 16Aug-68 a8 18.0 Qa7 | <008 | <g0 | <003
69 21-Jui-88 7.8 263 ass | <005 005 <005 .317 18-Aug-88 7.8 17.3 0.34 0.0 | <0008
s11 23~juhB8 0.5 18.4 220 | <003f <065] <005 § 296 16-Aug-28 7.9 187 049 | =<005] <00t <0.08
37722 | 22-uipa 8.4 15.8 o7t |- oos |<o.05 008 b 292 16-Aug-88 8.0 19.2 0.41 <00s | <00 «0.08
270 22-Jul-88 a4 150 044§ <005| <005| «nos | o8 16-Aug-88 a1 17.2 0.42 o.o08 0.00; | <0005
517 22uh-83 9.2 147 028 | <005| «008| <005 20 16-Aug-B6 40 18.9 a8 | <003| <08 <0.05
140 22-Jul-88 as 16.9 180 | «<005| <0.05| <aos| sae 17-hug-88 P2 16,6 015 | <oos5| <0 <005
139 Z2-lui-88 8.6 151 031| «nos| <pos) <oosil awe 17-Aug-88 87 16.4 026 | <005] <o <0.05
141 23-1ui-85 0.4 17.5 085 | <005} <DO0S§ <005 § 226 17-Aug-88 a0 164 055 | <005 | <O <0.05
27 23jul-68 1.8 18.1 027 | «005| 0.088 | <08 324 17-Aug-88 8.1 16.7 0.85 0.005 .01 | <90.005
M9 23Jul-a8 a7 9.3 041 ] <005 | <005| <008 195 17-Aug-8B 9.5 0ac | <ooos]| <ooor | <o.008
2r2 24-Jul-88 78 129 033 | <005 0.087| <005 197 17-Aug-88 B.6 8.7 oar
142 24-Juyl-58 83 17.8 0.81 | <005} <DOS ) <0.05 196 17-Aug-B8 9.4 16.8 026! «<005| <00 <0.03
520 24Jul-88 a4 19.2 043 | «<oos| <o0s| <ops| 338 17.Aug-B8 7.8 Qeg| «<00S] <00 <0.05
143 285-Juk-68 7.2 9.3 036 | «005| <005| <005 19t 17-Aug-88 aa 17.2 o6 | «<o0o0s| <o <0.0%
144 26-Jul-88 80 18.8 048 | «pos| <co8| <005 199 17-Aug-88 83 171 o «0as | <o@ «0.05
273 2WBJul-28 6.0 19.5 Qad | <0051 <003 | <005 39 17-Aug-88 76 9543 <Qos] Q0% <0.0%
524 26-Juk-88 8.3 19.6 ant <005 <008| <003 | 322 17-Aug-86 37 a5 | <005 o7 <0.05
145 26~ ul-28 028 | <005 | =Q05| <0.08 340 17-Aug-24 79 0.38 <0.05 =0.0 <0.08
58470 | 27-Jul-88 8.1 23 024 005 -1<0.05 |+:0.05 341 | 17-Aug-BB 0.1 a18| <oea| <00 <0.05
$.8021 | 27-Jul-88 8.8 23 02| 0.05 0.063 | «:0.08 343 18-Aug-68 75 2.4 e377| <oos! <00 <0.08
527 27-Jul-B5 9.2 2.8 061} <00s| <003| <005l 348 1B-Aug-89 7.7 152 0337 | <0@s| <08 <0.08
148 27-Jul-88 4.0 19.9 051F <005| <0o05) <0051 3aa 18-Aug-88 L 181 0.331 <005 | <00 <0.08
274 27-Jul-88 a3 22.6 60| <003| <005] <o05 | 345 18.Aug-B8 13 168.2 0270 | <00%5] <00 <0.08
275 28-lui-88 a6 2.8 086 | <008] <005 <005 || osa 19-Aug-88 74 13.4 g413 | <aos| <00 <0.08
155 28.]ui-88 a.0 217 047 ] <005 | <o0s| <008 353 18-Aug-89 |: ¥ 10.8 0.144 <005 a.a <0.08
3 28-Jul-28 X3 214 048 | <008 <005 | <005 | ase 1§-Aug-88 7t 13,4 o121 «<0.05| =<0¢ <0.04
53 29.Jul-88 8.3 2.8 049 ] 005! <o005| <005 357 19-Aug-86 7. 120 0.412 |  <0.0% 0.06 <0.08
28 zogw-ea | 8.2 21.0 0.52) <o0os| oosi| <gosl ase | 1s-Augaa T 120 | 0456 <005 <0d <0.08
277 | 01-Aug-28 17 225 0.20 | <005| <0.05| <0.05 359 18-Aug-84 7. ne 488 | «0.05] <0L «0.08
537 Ot+Aug-88 7.8 20.0 0.23| «0o08| =«005| <0005 55 19-Aug-88 A 14.5 0.486 <0.08 <0. <0.08
158 | O1-Aug-86 77 21.6 037 <005 | <005 <QO5f =20 19-Aug-88 0.296
158 | DZ-Aug-88 78 21.4 100 <008 oosi <oos| as2 19-Aug-88 9. 15.1 0.161 <0.05 o «0.08
157 | 02-Aug-88 9.2 0.7 02g| «qos| <oos| <005 | a5 18-Aug-BE 7 18.3 007 <005 | «<0g <0.08
BB57E/SA0 d3-Aug-68 7.8 x1.4 0.22| <0050 =<005| =005 352 19-Aug-98 I 9.4 0.398 <005 <0 <0.08
278 | O3hug-88 B.C 20.5 aza| <oo0s| <005| <005 2683 | 19-Aug-28 71 17| o3l <o005]| <Od <o.08
15 | 03-Aug-Be 7E 21.6 03| <005| coas| <oos| 200 | 19-Aug-88 LA us | 03e1| <oos| <ol <0.08
279 | Oa-AugBa} 7. 19.3 021| <oos) <005 | <oos] 288 | 1s-Augam CiB4 | <DO5| A0 0.208
280 | oaacgss| 71 18.8 0.29) <005| «ngs| <Dos || 386 | 18-Aug-88 0866 | <005 | <Ol =0.08
548 | GaAug-88 7.f 18.3 020 | <0008 | <0003 | <0005 || 360 189-Aug-86 71 14.1 0364 | <o0s| <0l <0.08
549 | O4.Aug-83 ar 010| «D03] <0.05| <QO5 Y 381 10-Aug-a8 1. 4 0330 | <nos| <os «0.08
167 | D3~Aug-88 71 18.6 017! <005 <nfs) <oms[f 384 18-Aug-88 o162 | <003 | <od <0.08
551 05-4ug-B8 71 19.1 025 | «0.05| <005] =<0.08 108 19-Aug-66 7 12.5 o215 | <oos] <O <0.08
281 05-Aug-88 71 18.7 018 <005 «0.05| <0087 208 20-Aug-88 8, 16.0 0.28
168 | 07-Aug-88 a1 183 026 <005l <0m8| coosf =05 | 20-Aug-88 e. 18.0 033 | =<om <0 < ag
554 | 07-Aug-86 8. 184 030 | <00s| <0s) <008 | 204 | 20-Aug-B8 a 19.0 0387 <0 <f, .<0-m
282 [ o7.aug-BB | B 179 021 | <0os5| <o | <oos} 2383 | 20-Aug-ae B. 1o | 04| <001) <0 <0 pot
263 | o8-Augeea | a 108 060 | <oos| <om| <oes]l a1 | 20.aug-se a 9ol oo} <001 <o =0
= 58 Tam ==0% Qce.
H = sampte from ! residence
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9112737

Crowther Clayton Assoclates

Aluminium concentrations for the
Delabole/Rockhead Area.
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Max. values

Min. values
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9NnRTI7

Cata tor u) in SWW bers from the O A d Area,
"~ Page of 2t af
||_Sampie Oatn Day Alminlun § Samphe Daje Day Alyminium
KX o ] T Taa
08400 07Jul-88 2 7.00 558 Ol-Aug08 | 4 037
482 UB-Jul-B8 3 260 283 08-Aug-80 a5 0.32
484 O8-Jul-28 3 438 170 OB-Aug-8B | 35 0az
28 OB-Ju-B8 4 0.45 859 Ob-AugBe | 38 LX)
488 OB-J14-88 4 0rs 468 O9-Augss | a8 0.3
12 O5-Jul-88 4 529 1m 10-Aug-88 | 28 035
13 OaJul-88 4 1.85 581 WAsEs | 3a .23
114 O%-Jul-a8 4 183 208 10-Aug8a | 38 oa2
494 10-Jul-88 -1 1.00 m - 11-Aug-08 » 029
288 10-Jul-a8 5 o3 283 1-AugBE ! a7 032
a2 10~JuhB 5 0.47 588 12-Aug-88 | 38 041
% 10~iuvk-88 5 .02 207 12-AugBe | a8 a24
123 10-Juk-88 5 0.80 173 12-AugBs | am 047
56 10-Jy-38 5 080 288 14-Aug88 | 40 R4a
118 10-Jui-88 3 am 174 14Aug8e | a0 0.28
ts7 10-Jul-8d 5 1.4 280 ld-dugBE [ 40 [RE;
115 10-Jut-88 i 0.82 L} waugaa | a0 917
204 i-Jui-8a e a1 575 15-Aug-8B | 41 0.30
260 1-0-88 A 0.48 290 15-Aug-B8 | 41 034
124 14alyt-36 B 1.50 ks 13Aug83 | 41 012
125 14-Jyi-a8 ® 1t o7 16-Aug88 | A2 029
266 18-lu-38 13 05a 8 18-Aug88 | a2 028
=20 1Julea | 13 100 § wBE21 18Aug-88 | A2 R27
00 ig-Jukea | 13 o7 250 WeaugBa [ 42 o.18
ta8 20-Jul-38 15 110 ; tae 16-As-80 a2 .56
136 205188 is 073 300 16-Aug-88 | 42 034
504 20-Jui-ga | 15 Q.88 3 tE-Aug-88 | &2 oz
267 20urkea | 18 0.50 588 eAugE8 | a2 037
268 21-iul-88 18 0.58 az 16-hug-86 2 AL
266 M-uree | 16 as| ar 18-hug8a | &2 0.48
51t Dkl [ 18 220 -2 18-Aug-Ba | 42 R41
Ehyy ] 2-Julea [ 47 077 202 1e-AugBa | 42 Q.42
7] 2Ju-88 | 17 044 ns 1e-AugBB | 42 0.46
ny Za-Ju-88 17 o026 201 18-Aug-Ba | 42 015
140 22-J-BB 17 1.8Q L1 17-Aug-88 43 .28
134 Zi-kahBS 17 0.0 R ] 1T-AugBa | 43 a8
14 Zaukas | 18 .85 azd t7-Auga | = 0.85
m 238l 1a Q.27 a2 17-Ayg-88 | 43 0.30
518 23-Jul-aa 18 Q.41 195 17-Aug-88 3 D17
272 240ukgd | g 0.33 197 TAugEa | A 0.28
142 24-Jukas | 1 oX-3} 196 17AugBa | 48 0.45
520 24-Julga IS .43 338 1T-Aug88 | 43 0.36
143 auksd | 20 .38 1, 17-Aug-88 | a3 0.21
144 FeJuksa | 21 0.45 198 17-Aug-B8 | 43 0.34
72 2088 | 21 ¥ 333 | 17Agea| @ 0.35
524 2Bedub-aa | 29 o7z a2 17-Aug-8a | 43 oA
145 26-Julga | 21 ¢.28 340 17-Aug-a8 | 43 0.8
#8070 27-Jul-84 2 0,24 a1 17-Aug-88 43 177
£.8021 27-Jukpa | 2 o3 43 18-Aug-Ba | 44 0.337
527 Wdukga | > 0.81 348 VB-Aug-BE | 44 a.am
148 27Jukol | = 051 344 1B-Aug88 | a4 6.270
7a Fdukgs | = 0.80 MS 18-Aug-8s | 44 0.412
b1t 28Jua8 | 23 0.68 a5q 1BAug-BE | 48 0.144
155 28Jul-g8 | 23 na7 383 1-Aug-88 | 43 0.121
531 wawuea | 048 %4 19-Aug-88 | 49 0.412
538 o-JuBa | 24 0.4 57 1R-AuG-8E | 45 0.458
78 29Julga | 24 052 asa trAugas | s a.488
L 01-Aug-88 | 27 0.20 asa \BeAug-BB | a8 0.486
537 Or-Augss | 27 o a5 1o-Augea | a5 0.296
158 01-Aug-38 T a7 o 10-Aug-88 45 0181
158 O2-Aug-88 | 28 1,00 ane 18-Aug-88 43 0.2
157 02-AugB8 | B 0.20 as1 1BeAug-BB | 45 0.306
sB579/540( ooe-Avgeda [ 29 ! 382 1-Aug-ea | 45 0.35¢
e OHhug-88 | 20 LR 23 1BAug-88 | 45 0,301
159 orAugas | o o.a0 x00 I0-Aug-Ba | 4S8 L RY-7]
278 o4-hug-88 | 30 4.21 anq W-Augd | 48 0.06¢
280 O+Aug88| 3 029 aed 18-Aug-8a 45 0384
48 O4-AugBs | 30 D20 360 B-Ap8E | 45 D.3X
549 [TRTR N VR 281 15-Aug-Ba | a5 0.6
187 05-Aug-59 3 0.7 ) 18-Aug-88 45 aau
851 05-Aug-88 { At 0.26 1038 1B-AugBa | 45 0.8
281 05-Aug-86 | 3t 0.9 08 20-AgB8 | 48 0.3
184 o7-Aug-88 | 33 o8 205 20-Aug-88 | 48 a3
554 ar-hug-se | a3 0% 204 20-Aug-88 ;48 0.45¢
282 or-Auges | 33 021 383 20-Aug-88 | 48 0.47
283 DE-Aug-88 34 0.80 281 20-Aug-88 4a
160 08-Aug-88 { 34 0,23

Crowther Clayton Assoclatas
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9172737 Crowther Clayten Assoelates

Estimated Aluminium Concentrations for the

Delabole/Rockhead Area.
Qns
Date Da Modet max. min. |
7T | 2 | ~TT0E | T | =]
08-Jul-88 3 18.89 25.00 1.50
09-Jul-88 4 1.61 4.68 0.0
10-Jul-88 5 0.71 4.45 0.29
11-Jul-88 6 0.68 4.24 0.29
14-Jul-88 9 0.4 3.66 0.27
18-Jui-88 13 0.59 3.00 0.25
19-Jul-88 14 0.58 2.86 0.24
20-Jui-88 15 0.57 2.72 0.24
21-Jul-88 16 0.56 2.59 0.23
22-Jul-88 17 0.55 2.47 0.23
23-Jul-88 18 t 0.54 2.5 0.2
24-Jul-88 19 0.53 2.24 0.22
25-Jul-88 20 0.52 2.13 012
26-Jui-88 21 0.51 2.03 0.21
27-Jul-88 22 "0.51 1.893 0.20
28-Jul-88 23 0.50 1.84 0.2
29-Jul-88 24 0.49 1.75 0.19
30-Jul-88 25 0.48 1.66 019
31-Jul-88 26 0.47 1.58 019
01-Aug-88 27 0.47 1.51 018
02-Aug-0a | 28 0.46 1.44 0.18
03-Aug-88 | 29 0.45 1.37 0.17
04-Aug-88 | 30 0.44 1.30 0.17
05-Aug-88 31 0.44 124 017
06-Aug-88 32 043 1.18 0.16
07-Aug-88 | 33 0.42 1.12 0.16
08-Aug-88 34 0.42 1.07 0.16
09-Aug-88 35 041 1.02 0.15
10-Aug-88 36 o4 0.97 0.15
11-Aug-88 37 0.40 0.92 0.15
l2-Aug-88 | 38 0.40 0.88 0.14
13-Aug-88 39 0.3 0.4 0.14
14-Aug-88 | 40 0.38 0.80 0.14
15-Aug-88 | 41 0.38 0.76 0.13
16-Aug-88 42 0.37 0.72 0.13
17-Aug-88 | 43 0.37 0.69 0.13
18-Aug-88 | 44 0.36 0.65 0.12
18-Aug-88 45 0.6 0.2 0.12
20-Aug-88 | 46 0.36 0.59 0.12
21-Aug-88 47 0.3 0.56 0.12
22-Aug-88 | 48 0.35 0.54 011
23-Aug-88 | 49 0.34 0.51 011
24-Aug-88 50 0.34 0.49 011
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91/2737 Crowthsr Clayton Assoclates

Comments on the aluminium intake of

The table on the following page gives an estimate of the aluminium intake forthe period up to 24th August,
after which date there are insufficient data to be able to make any satisfactory prediction.

| have not seen any data for the premises where . resided at the time of the incident and the

only data are the estimates for the Delabole/Rockhead Area from which | have derived the data in the table
on the following page.
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/2737

Estimated aluminium intake for

Quantity of water drunk in litres/day:

1.14

Crowthar Clayton-Assoclates

Aluminan ke n ooy

Date Day Model max.
O7Jui-gd | 2 126.18 | 142.50 9.01
08-Jul-88 3 21.54 28.50 1.71
09-Jul-88 4 1.84 5.33 0.34
10-Jul-88 5 0.80 5.08 0.34
11-Jui-88 & 0.77 4.83 0.33
14-Jul-88 9 0.73 4.17 0.31
18-Jul-88 13 0.68 3.43 0.28
19-Jul-88 { 14 0.66 3% 0.28
20-Jul-88 | 15 0.65 3.10 0.27
A-Jul-88 | 16 0.64 2.95 0.26-
22-Jul-88 | 17 0.63 281 0.26
233ul-88 | 18 0.a2 2.68 0.25
24-Jul-88 | 19 . 0.61 2.55 0.25
25-Jul-88 | 20 0.60 2.43 0.24
26-Ju-88{ 21 0.59 231 0.24
27-Jul-88 | 22 0.58 2.20 0.3
28-Jul-88 23 .0.53 2.9 0.23
29-Jul-88| 24 0.56 1.9 0.22
30-Jul-88 | 25 0.55 1.90 0.22
31-Jul-88 | 26 0.54 1.81 021
01-Aug-88 | 27 0.53 1.72 0.21
02-Aug-88.§ 28 0.52 1.64 0.20
03-Aug-88 [ 29 0.51 1.56 0.20
04-Aug-88{ 30 0.51 1.48 0.19
05-Aug-88 | 3L 0.50 141 0.19
06-Aug-88 | 32 0.49 1.34 0.19
07-Aug-88 | 33 0.48 1.28 0.18
08-Aug-88 | 34 0.48 122 0.18
09-Aug-88 | 35 0.47 1.16 0.17
10-Aug-88 ] 36 0.46 1.10 0.17
11-Aug-88 | 37 0.46 1.05 0.17
12-Aug-88 | 38 0.45 1.00 016
13-Aug-88 [ 39 0.44 0.9%5 0.16
14-Aug-88 | 40 0.44 0.91 0.16
15-Aug-88 | 41 0.43 0.86 0.15
16-Aug-88 | 42 0.43 0.82 0.15
17-Aug-88 | 43 0.42 0.78 0.15
18-Aug-88 | 44 0.42 0.74 0.14
19-Aug-88 | 45 0.41 0.71 0.14
20-Aug-88 | 46 0.41 0.67 0.14
21-Aug-88 47 0.40 0.64 0.13
22-Aug-88| 48 0.40 0.61 0.13
23-Aug-88 | 49 0.39 0.58 0.13
24-hug-80 50 0.3 0.55 0.12
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$1/2737 Crowthsr Clayton Asscclates

Comments on the aluminium intake of

The table on the following page gives an estimate df the aluminium intake for the period up to 24th August,
after which date there are Insufficient data to be able to make any satisfactory prediction.

The only data for samples taken from the premises where resided at the time of the

incident are those for 17th August 1988 which show an aluminium concentration of 0.16 mg/! (whichis less

than the EC MAC of 0.2 mg/1) and which gives an aluminium intake of 0.32 mg for that day; see the table
on the following page for more details.
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9172737

Estimated aluminium intake for

Quantity of water drunk in litreslday:

2

Crowther Clayton Aszoclates

Alurminium intake in ma/jis

_Date Day Modet | = max [ ° min
07-Jul-88 2 221.36 250.00 15.80
08-jul-88 3 37.7 50.00 3.00
039-Jul-88 4 3.2 9.36 0.60
10-Jul-88 5 1-41 { 8.91 0.59
11-Jul-88 6 1.36 8.48 0.58
14-Jul-88 9 1.28 7.3 0.54
18-Jul-88 13 1.19 6.01 0.49
18-Jul-88 14 1.16 5.72 0.48
20-Jul-88 15 1.14 5.45 0.47
21-Jul-88 16 1.12 5.18 0.46
22-Jul-88 17 1.10 4.93 0.45
23-Jul-88 18 1.08 4.70 0.44
24-Jui-88 19 1.06 4.47 0.43
25-Jul-88 2 + 1,05 4.26 0.42
26-Jul-88 | 21 1.03 4.05 0.41
27-Jul-88 22 1.01 3.86 0.41
28-Jul-88 23 0.9 3.67 0.40
29-Jul-88 24 0.98 3.50 0.39
30-Jul-88 25 "0.9% 3.3 0.38
31-Jul-88 26 0.95 3.17 0.37
01-Aug-88 27 0.93 3.2 0.36
02-Aug-88 28 0.2 2.87 0.36
. 03-Aug-88 [ 20 0.90 2.73 0.35
04-Aug-88 | 30 0.89 2.60 0.34
05-Aug-88 3 0.87 2.48 0.3
06-Aug-88 32 0.86 2.36 0.33
07-Aug-88 | 33 0.85 2.24 0.32
08-Aug-88 34 0.4 2.14 03
09-Aug-88 | 35 0.82 2.03 0.30!
10-Aug-88 | 36 0.81 1.94 0.30
11-Aug-88 | 37 0.80 1.84 0.29
12-Aug-88 a8 0.7/ 1.76 0.28
13.Aug-88 | 39 0.78 1.67 0.28
14-Aug-88 | 40 0.77 1.59 0.27
15-Aug-88 41 0.76 1.51 0.27
16-Aug-88 | 42 0.75 1.44 0.6
17-Aug-88 43 0.74 1.37 0.26
18-Aug-88 44 0.73 1.31 0.25
19-Aug-88 45 0.72 1.24 0.24
20-Aug-88 46 0.71 1.18 0.24
21-Aug-88 47 0.70 1.13 0.23
22-Aug-88 | 48 0.69 1.07 0.3
23-Aug-88 | 49 0.69 1.02 0.2
24-Aug-88 50 0.68 | 0.97 0.2

ictual intake 0:32 mg
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9172737 Crowther Clayton Assoclates

Comments ON the aluminium intake of

The table on the following page gives an estimate of the alurinium intakefor the period up to 24th August,
after which date there are insufficient data to be able to make any satisfactory prediction.

The only data for samples taken from the premises where resided at the time of the incident

are those for 16th August 1988 which show an aluminium concentration of 0.28 mg/l which gives an
aluminium intake of 0.56 mg for that day; see the table on the following page for more details.
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9172737 Crowther Clayton Associates

Estimated aluminium intake for .
Quantity of water drunk I litres/day: 2

Aluminiun  take in mﬁ\w\
Date Da =_§|\_2‘(|29%l max. |  ma.
. 07-Jul-88" "'§y‘"’ 136 | 250.00 | 1580 |
08-Jul-88 3 37.79 50.00 3.0
09-Jul-88 4 3.2 9.36 0.60
10-Jul-88 5 1.41 8.91 0.59 .
11-Jul-88 6 1.36 8.48 0.58
14-Jul-88 9 1.28 7.32 0.54
18-Jul-88 13 1.18 6.01 0.49
19-Jul-88 14 1.16 5.72 0.48
20-Jul-88 15 1.14 5.45 0.47
21 -Jul-88 16 1.12 5.18 0.46
22.Jul-88 17 1.10 4.93 0.45
23-Jul-88 18 ; 1.08 4.70 0.44
24-Jul-88 19 1.06 4.47 0.43
25-Jul-88 20 1.® 426 0.42
26-Jul-88 21 , 1.8 4.05 0.41
27 Jui-88 22 1.01 3.86 0.41
28-Jui-88 23 0.99 3.67 0.40
29-Jul-88 24 0.98 3.50 0.3
30-Jul-88 25 0.% 338 0.38
31-Jul-88 26 0.95 3.17 0.37
01-Aug-88 27 0.93 3.@ 0.36
02-Aug-88 28 0.2 2.87 0.36
03-Aug-88 [ 29 0.9C 273 0.35
04-Aug-88 30 0.8¢ 2.60 0.34
05-Aug-88 | 3l 0.87 2.48 0.33
06-Aug-88 | 32 0.8€ 2.6 0.33
07-Aug-88 33 0.8 2.24 0.3
08-Aug-88 | - 34 0.84 2.14 03L
09-Aug-88 | 35 0.82 2.03 0.30
10-Aug-88 36 0.81 1.94 0.30
14-Aug-88 37 0.80 1.84 0.29
12-Aug-88 | 38 0.79 1.76 0.28
13-Aug-88 | 39 0.78 1.67 0.28
14-Aug-88 40 0.77 1.9 0.27
15-Aug-88 | 41 0.76 1.51 0.27
16-Aug-88 42 0.75 1.44 0.26| ctual intake0.56 mg
t7-Aug-88 43 0.74 1.37 0.26
18-Aug-88 44 0.73 131 0.2%
19-Aug-88| 45 0.7% 1.24 0.4
20-Aug-88 46 0.71 1.18 0.24
21-Aug-88| 47 0.7¢ .13 0.28
22-Aug-88 48 0.6¢ 1.07 0.3
23-Aug-88 49 0.6¢ 1.04 0.2
24-Aug-88 50 0.68} 0.97 0.2
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$1/27a7 Crowther Clayton Associatea

Comments on the aluminiumintake of .

The table on the following page gives an estimate f the aluminium intake for the period up to 24th August,
after which date there are insufficient data to be able to make any satisfactory prediction.

The only datafor samplestaken from the premiseswhere . resided at the time of the incident
are those for 16th August 1988 which show an aluminium concentration of 0.28 mg/t which gives an
aluminium intake of 0.48 mg for that day; see the table on the faliowing page for more details.
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9172737 Crowther Clayton Assoclates

Estimated aiuminium intake for

Quantity of water drunk I litres/day: 1.7
: : Aluminium ~take in mgfl
‘ Date Da Model max. min.
T T | ~TEAE | IIs AT
08-Jul-88 3 R.12 42.50 2.55
09-Jul-88 4 2.74 7.95 0.51
10-Jui-88 S 1.20 7.57 0.50
11-Jui-88 6 1.15 720 0.49
14-Jul-88 9 10 6.2 0.46
18-Jul-88 13 1.01 511 0.42
19-Jul-88 14 0.9 4.86 0.41
20-Jul-88 | 15 0.97 4.63 0.40
21-Jul-88 16 0.85 4.41 0.39
22-Jul-88 17 0.94 419 0.38
23-Jul-88 18 ., 0.92 3.99. 0.38
24-Jul-88 | 19 " 0.0 3.8 0.37
25-Jul-88 20 0.8 3.62 0.36
26-Jul-88 21 0.87 3.44 0.3s
27-Jul-88 22 0.86 3.28 0A
28~Jul-88 | 23 "0.84 3.12 0.34
29-Jul-88{ 24 0.-83 2.97 0.33
30-Jui-88 25 . o.82 2.a3 (01C 2
31-Jul-88 26 0.80 2.60 0.2
01-Aug-88 | 27 0.7 2.56 0.31
02-Aug-88 | 28 0.78 2.44 0.30
03-Aug-88 29 0.77 232 0.30
04-Aug-88 30 0.76 221 | 0.2
05-Aug-88 31 0.74 211 0.28
06-Aug-88 32 0.73 2.0 0.28
07-Aug-88 [ 33 0.72 1.91 0.27
08-Aug-88 | 34 0.71 1.82 0.26
09-Aug-88 | 35 0.70 1.73 0.26
10-Aug-88 36 0.69 1.65 0.25
11-Aug-88 37 0.68 1.87 0.25
12-Aug-88 | 38 0.67 1.49 0.24
13-Aug-88 39 0.66 1.42 0.24
14-Aug-88 40 0.65 1.35 0.23
15-Aug-88 | 41 0.65 1.29 0.23
16-Aug-88 42 0.64 1.23 0.22| rctual intake 0.48 mg
17-Aug-88 | 43 0.63 1.17 0.22
18-Aug-88 44 0.62 1.1 o2
19-Aug-88 | 45 0.61 1.6 0.21
20-Aug-88 | 46 0.61 1.01 0.2
21-Aug-88 a7 0.60 0.9 o021
22.Aug-88 | 48 0.59 0.91 019
23-Aug-88 49 0.58 0.87 0.19
24-Aug-88 | 50 0.58 0.83 0.19
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91/2737

Sulphate conc. in mg SO4/I.

600

Crowthar Clayton Assoelatas

Sulphate concentrationsfor the
Delabole/Rockhead Area,

500

300

" EC mAcC for sulphate

SWW data

Model.
3

Calculated data

IIIII[II[III!IIIIIIFIfiillllllilli_r'l'"ll'llilllll|||

45 5C
Days of reading (day | = 6th July 1988)
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1277

Data on sulphate for the Delabole and Rockhead Area,

Iphala )I'IGB!‘Iﬁ;i!OI'IS

Dato Dey | SAW OstalModel Data ) Estimated Date _ | Oay [SWW Data | odel Data_ | Estimated

i PR BB | a5 ] 183 18

1 O7-Aug88 | 33 17.9 18
o7-lul881 2 600 || 08-Auga8 | 34 18.8 18
O7-Jui88 | 2 600 8l §{| 08-Aug88 ] 34 19.0 15
08-Jui-88 | 3 181 139 | oB-Aup-88 | 34 183 18
o8-8 § 3 181 42| os-Augs2 | 34 18.7 18
ou-Jul-88 | 4 45 22 | vo.aug8s | a5 17.8 17
os-Juga | 4 45 23 || o5-Aug88]| 35 18.5 17
0%-Jul-88 4 45 47 1} 09-Aug-88 | 35 175 17
09-Jul-88 4 £0.0 45 10°Aug-88 | 36 18.6 17
10-Jui-848 5 27.0 28 10-Aug-88 { 36 15.4 17
10-Jul-88 § 0.0 26 10-Aug-88 | 36 18.1 1?
10-Jul-88 5 28.0 20 11-Aug8a | 37 19.6 17
10-Jui-8% 5 7.0 28 11-Aug-8B | 37 18.9 17
Wwaukes| 5 47.0 28 12-Aug-88 | 38 19.4 17
10-Juk8s | & 28.0 28 12-Aug-38 | 28 187 17
10-Jul-28 5 47.0 28 12-Aug-88 | 38 185 17
10-Jutk88 | 5 §52.0 26 14-Aug-88 | 40 183 17
10-JukBg | 5 57.0 28 14-Aug-28 | 40 19.1 17
i-Jukss | 8 33.0 2 1 14-Aug-88 |. 40 183 17
1-Jukgd | & 36.0 27 14-Aug-88 | 40 18.0 17
14-JutBB | @ 5.0 26 15-Aug-88 | 41 186 16
t4-Jul-88 9 25.0 26 15-Aug-88 1 41 18.4 16
18-Jul88 | 13 25.0 24 % » 15-Aug-38 | 41 18.3 16
1B-Jul-88 | 13 252 24 16-Aug-88 | 42 195 1§
18-Jukss | 13 253 24 16-hug-88 | 42 195 16
2o-JukBa | 15 25.9 23 16-Aug-88 | 42 20.7 16
20-Jul-88 | 13 26| 24 16-Aug-88 § 42 19.7 16
20-Jul-88 | 15 28.8 23 18-Aug-88 | 42 18.0 18
21-Jukas | 16 259 23 t8-Ausg-88 [ 42 211 16
21-JukgB | 16 26.3 23 18-Aug-88 | 42 17.8 18
21-Jul-88 | 18 19.4 3 16-Aug-88 | 42 17.0 18
22-Juk88 | 17 158 22 t6-Aug8 [ 42 18.0 18
22-Jul-88 | 17 15.0 = 16-Aug-88 | 42 173 16
2. Juk8a | 17 t4.7 2 15-Aug-88 | 42 19.7 16
zukas | 7 16.9 =2 16-Aug-a8 § 42 18.2 16
22-Jul-88 | 17 15.1 22 16-Aug-88 | 42 17.2 [
23-Jul-8s | 10 175 o) 16-Aug-68 | 42 18.9 16’
23-Juisa | 18 191 22 17-Aug88 { 43 16.6 It
23-Jul-BB | 18 18.3 2 17-Aug-88 | 49 16.4 16
24.Juk88 | 19 189 22 17-Aug-88 § 43 16.4 1%
24-Jui-88 | 19 17.8 2z 17-hug-88 | 43 16.7 16
24-Jul-88 | 19 19.2 2z 17-Aug-B6 | 4) 16.7 18
25-Jukss | 20 19.3 21 17-Aug-88 | 43 t6.8 16
26-juls | 21 18.3 21 17-Aug-88 | 43 17.2 16
26-~Jul-88 | 2 18.5 21 17-Aug-88 | 43 71 1%
26-Jul-88 | 21 106 21 18-Aug-88 | 44 2.4 16
27-JulBB | 22 3 21 18-Aug-B8 | 44 16.2 1%
27-Jul-88 | 22 23 21 18-Aug-88 | 44 6.1 16
27-Ju-88 | 22 2.6 21 18-Aug-88 | 44 16.2 16
27-Jul-88 | 22 199 21 19-8ug-B8 | 45 13.4 18
27-Jul-88 § 22 28 21 18-Aug-88 | 45 18.6 16
28-Juk88 | 23 238 20 19-Aug-88 | 45 13.4 16
28-Jyk88 | 23 217 20 15-Aug-88 | 45 120 18
26-Jul-88 1 23 224 20 19-Ayg-88 3 12.0 165
29.Jul-88 | 24 21.8 20 15-Aug-88 | 45 11.8 18
26-Jul-88 | 24 21.0 20 19-Aup-88 | 45 t4.5 16
01-Aug-88 | 27 225 19 19-Aug-88 | 45 15.1 16
01-Aug-B8 { 27 20.0 19 19-Aug-88 | 45 18.5 18
0t-Aug-88 | 27 216 19 19-Aug-88 | 43 19.4 16
02-Aug-88 | 28 21.1 19 19-Aug-88 | 45 13.7 1%
02-Aug-Ba | 28 20.7 19 19-Aug-88 | 45 14.8 16
03-Aug88 | 29 20.4 Rt 19-Aug-88 | 45 14.1] 16
03-Aug-88 | 20 20.5 18 19-Aug-88 | 45 14.1 1%
03-Aug-86 | 29 216 L 19-Ayg-88 | 45 125 16
Od-AugB8 ] N0 18.3 18 20-Aug-B8 | 46 184 18
04-Aug-88 | 30 19.8 i 20-Aug-88 | 48 18. 8
O4-AugB8 | 30 18.2 i} 20-Aug-BB | 46 194 16
05-Aug-88 | 31 8.6 18 20-Aug-88 | 46 8. 16
05-Aug-88 | 3t 191 B 20-Aug-88 | 46 184 15
05-Aug-88 | 31 187 A & 15
07-Aug-83 | 5 193 18 -48 15

EUIphale LonGentanans ‘

Crowther Clayton Assoclates
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91/2737 Crowther Clayton Associates
The quantity OFsulphate ingested by

The results of the analyses on all the samples collected by South West Water Authority from the
Delabole/Rockhead Area (Area B In this report) show sulphate concentrations below the EC
Maximum Allowable Concentration of 250 mg/I.

I could find no data for sulphate concentrations for the period from 6th July to 8th July 1988
inclusive, but there are data for the aluminium concentrations on 7th and 8th July 1988.1 have
therefore calculated the equivalent theoretical sulphate concentration for the aluminium
concentrations for the 7th and 8th July. These values can only be approximate since the
sulphate concentrations are not necessarily the stoichiometric equivalent of the aluminium - far
example, the water naturally contains roughly 16-20 rng sulphate/litre which is not associated
with any aluminium, and some d the aluminium may have preclpitated as the hydroxide leaving
the associated sulphate still in solution. However, these are the only data available and it
enables an approximate evaluation of sulphate infake to be made for the first two days when
the theoretical and statistical model for sulphate concentration is less reliable because of the
shortage ofdata.

The data are:

B Sulphate Concentratior‘nC

07u88 | - o ..

07-Jul-88

08-Jui-83 3 22.8 120

08-Jut-88 3 4.39 23.4

09-Jul-88 4 0.49 26

09-Jul-88 4 0.75 4.0

09-Jul-88 4 5.29 28.2

Ail other data reported for sulphate concentration in the Delabole/Rockhead Area, including
those samples taken from the and residences. are also for values below
the EC MAC of 250 mg/l. In the case of the residence, a sample taken on 17th
August 1988 from the cold water tap was not analysed for sulphate - presumably because there
was Nno reason to suppose that the sulphate was high - and another sample taken en Sth March
1989 had a sulphate concentration ,0/20.5 mg/1.

In estimating the total sulphate concentration | have added 19 mg/! to the stoichiometric values
shown inthe table above since, as noted above, the water naturally contains roughly 16-20 mg/!
sulphate: thus the maximumvalue for 7th July, used in my estimation for total sulphate ingested,
is 600 mg/I. This is the only occasion on which, according to the SWWA data | have Seen,the
sulphate value exceeded the EC MAC. In making my estimates hased on the mathematical
model | have used the higher vatues for sulphate from the table above so, on the basis of the
evidence | have Seen, my estimates of sulphate ingestion err on the high side.

On the basis of the available data the only day on which might have ingested

concentrationsof sulphate N excess of the MACwas on 7th July when the quantity consumed,
based on the estimate as described above, would have been 0.684 grams. page 57
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Crowther Clayton Associates

The quantity of sulphate ingested by

The results of the analyses on all the samples collected by South West Water Authority from the
Delabole/Rockhead Area (Area B in this report) show sulphate concentrations below the EC
Maximum Allowable Concentration of 250 mg/1.

| could find no data for sulphate concentrationsfor the period from 6th July to 8th July 1988
inclusive, but there are data for the aluminium concentrations on 7th and 8th July 1988.1 have
therefore calculated the equivalent theoretical sulphate concentration for the aluminium
concentrations for the 7th and 8th July. These values can only be approximate since the
sulphate concentrations are not necessarily the stoichiometric equivalent of the aluminium - for
example, the water naturally contains roughly 16-20 mg sulphate/litre which is not associated
with any aluminium, and some df the aluminium may have precipitated as ?hehydroxide leaving
the associated sulphate still N salution. However, these are the only data available and it
enables an approximate evaluation of sulphate intake to be made for the first two days when

the theoretlcal and statistical model for sulphate concentration is less reliable because of the
shortage of data.

The data are:

Date Day { Aluminium Calculated Stoichiometric
) in mg/l Sulphate Concentration
07-Jul-88 2 109 581
07-Jul-88 2 79 42
08-Jul-88 3 22.6 120
08-Jul-88 3 439 23.4
03-Jul-88 4 0.49 2.6
09-Jui-88 4 0.75 4.0
09-Jul-88 4 5.29 28.2

All other data reported for sulphate concentration h the Delabole/Rockhead Area, including
those samples taken from the and . residences, are also for values below
the EC MAC of 250 mg/l. In the case of the . . residence, a sample taken on 17th
August 1988 from the cold water tap was not analysed fur sulphate- presumably because there

' was noreasonto suppose that the sulphatewas high - and another sample taken on $th March

1989 had a sulphate concentration of 20.5 mg/l.

In estimating the total sulphate concentrationt have added 18 mg/l to the stoichiometric values
shown Inthe table above since, as noted above, the water naturally Contains roughly 16-20mg/!
sulphate; thus the maximum value for 7th July, used in my estimation for total sulphate ingested,
is 600 mg/l. This is the only occasion on which, according to the SWWA data ! have seen, the
sulphate value exceeded the EC MAC. In making my estimates based on the mathematical
model | have used the higher values for sulphate from the table above so, an the basis Ofthe
evidence I have seen, my estimates of sulphate ingestion err on the high side.

On the basis of the available data the only day on which might have ingested
concentrations of sulphate in excess of the MACwas on 7th July when the quantity consumed,

based on the estimate as described above, would have been 1.2 grams. page 58
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The quantity of sulphate ingested by

Crowther Clayton ksociates

The results Ofthe analyses an all the samples collected by South West Water Authority from the
Delabole/Rockhead Area (Area B I this report) show sulphate concentrations below the EC
Maximum Allowable Concentration of 250 mg/\.

I could find no data for sulphate concentrations for the pariod from 6th July to 8th July 1988
inclusive, but there are data for the aluminium concentrations on 7th and 8th July 1988.| have
therefore calculated the equivalent theoretical sulphate concentration for the aluminium
concentrations for the 7th and 8th July. These values can only be approximate since the
sulphate concentrationsare not necessarily the stoichiometric equivalent of the aluminium - for
example, the water naturally contains roughly 16-20 mg sulphate/iitre which B not associated
with any aluminium, and some of the aluminium may have precipitated as the hydroxide leaving
the associated sulphate still in solution. However, these are ?heonly data available and i
enables an approximate evaluation of sulphate Intake to be made for the first two days when

the theoretical and statistical model for sulphate concentration is less reliable because of the
shortage of data.

The data are:

Date Day Aluminium Calculated Stoichiometric
n mg/I Sulphate Concentration
07-Jul-88 2 109 581
07-Jul-88 2 79 42
08-Jul-88 3 22.6 120
08-Jul-88 3 4.39 234
08-Jui-88 4 0.49 26
08-Jul-88 4 0.75 4.0
09-Jul-88 4 5.29 28.2

All other data reported for sulphate concentration in the Delabole/Rockhead Area, including
those samples taken from the and ; residences, are also for values below
the EC MAC of 250 mg/l. I the case of the residence, a sample taken on 17th
August 1988 from the cold water tap was not analysed for sulphate - presumably becausethere
was no reason to suppose that the sulphatewas high - and another sample taken on 9th March
1989 had a sulphate concentration df 20.5 mg/t.

In estimating the total sulphate concentration | have added 19 mg/1 to the stoichiometric values
shown in the table above since, as noted above, the water naturally contains roughly 16-20 mg/I
sulphate; thus the maximum value for 7th July, used in my estimation for total sulphate ingested,
is 600 mg/l. This is the only occasion on which, according to the SWWA data I have seen, the
sulphate value exceeded the EC MAC. In making my estimates based 0N the mathematical
maodel | have used the higher values for sulphate from the table above so, on the basis 0fthe
evidence | have seen, my estimates of sulphate ingestion err 0n the high side.

On the basis of the available data the only day on which might have ingested

concentrations of sulphate in excess of the MACwas on 7th July when the quantity consumed,
based on the estimate as described above, would have been 1.2gwms. page 59




91/2737 Crowther Clayton Associates
The quantity of sulphate ingested by

The results of the analyses on all the samples collected by South West Water Authority from the
Delabole/Rockhead Area (Area B in this report) show sulphate concentrations below the EC
Maximum Allowable Concentration of 250 mg/!.

I could find no data for sulphate concentrations for the period from 6th July to 8th July 1988
inclusive, but there are data for the aluminium concentrations on 7th and 8th July 1988.1 have
therefore calculated the equivalent theoretical sutphate concentration for the aluminium
concentrations for the 7th and 8th July. These values can only be approximate Since the
sulphate concentrations are not necessarily the stoichiometric equivalent of the aluminium - for
example, the water naturally contains roughly 16-20 mg suiphate/litre which is not associated
with any aluminium, and some of the aluminium may have precipitated as the hydroxide leaving
the associated sulphate still in solution. However, these are the only data available and it
enables an approximate evaluation Of sulphate intake to be made for the first two days when
the theoretical and statisticai model for sutphate concentration is less reliable because of the
shortage of data.

The data are:

Date Day Aluminium Calculated Stoichiometric
in mg/! Sulphate Concentration
07-Jui-88 2 109 581
07-Jul-88 2 79 42
08-hu4-88 3 22.6 120
08-Jul-88 3 4.39 23.4
09-Jui-88 4 0.49 26
(g-Jul-88 4 0.75 i 4.0
08-Jul-88 4 529 | 28.2

All other data reported for sulphate ¢encentration in the Delabole/Rockhead Area, inctuding
those samplestaken from the and sesidences, are also for values below
the EC MAC of 250 mg/l. In the case of the . residence, a sample taken on 17th
August 1988 from the cold water tap was not analysed for sulphate - presumably because there
was no reasonto supposethat the sulphate was high - and another sample taken on 9th March
1989 had a sulphate concentration of 20.5 mg/t.

In estimating the total sulphate concentration! have added 19mg/! to the stoichiometricvalues
shown N the table above since, as noted above, the water naturally contains roughly 16-20 mg/!
sulphate: thus the maximumvalue for 7th July, used in my estimation for total sulphate ingested,
B 600 mg/\. This is the only occasion on which, according to the SWWA data | have seen, the
sulphate value exceeded the EC MAC. In making my estimates based on the mathematical
model | have used the higher values for sulphate from the table above so, on the basis of the
evidence 1 have seen, my estirmates of sulphate ingestion &1 on the high side.

On the basis ofthe availabte data the only day on which might have ingested

concentrations of sulphate in excess of the MAC was on 7th July when the quantity consumed, |
based on the estimate as described above, would have been 1.02 grams. page 60

152




9172737 Crowthar Clayton Assaclates

11
Upper EC limit -
10- = , SWW data
. - := - "y .I“I-. EC limits
ol ™ :.:=l=l {;' - :— g
- oy .ﬁ emonade
71 =l =
T |
O
61 my
5_
- Lemonade -
o = — | [ower EG fimit

LI I I N L e T L L O
10 15 20 o5 30 35 40

. E . 5C
Days of reading (day 1 = 6th July 1988)

page 61

153




9113737

Cata on pH in samples from the Delabole/Rockheed Aran,

B Oats jDay PH L Lo B
O des [ 2 A W% BE
O7-Jut-8 2 4.7 || 08-Aug-BB | M 8.1
OB-Jul-88 3 KOr || ca-Aug-88 | 34 80
08-Jui-B8 3 80} UB-AugBB | 34 88
09~ Jui-a8 4 7.8 I| 09-Aug-BB | 38 7.8
09-Jul-28 4 8.8 || 09-Aug-BB | 35 77
08-Jul-B8 4 7.0 [| 09-Aug-88 | a5 84
0a-Jul-88 4 59 [{ 08-Aug-88 | 25 a.2
0S-Jul-88 4 6.0 || 10-Aug88 | 36 a7
10-Jul-88 5 7.0 | 10-Aug88 1 38 8.8
10-Juk88 | 5 91 || 10-Aug88 | 36 85
10-Ju-88 5 87 || 11-Aug-88 | 37 79
10-Jul-88 5 72 || 1+-Aug-88 ] 37 8.9
10-Juk88 5 7.0 |} 12-Aug-83 | 38 82
t0~Jul-88 5] 100 || 12-Aug88 | 28 8a
10-Jul-88 5 6.6 || 12-Aug-38 | 238 8.0
10-Jul-88 5 85 (| 14-Aug-88 | 40 8.2
10-Jul-88 5 9.0 [ 14-Aug-88 | 40 8.5
1Julgs | 8 75 || 14-Aug-88 | 40 9.1
11-Jul-B8 & 75 || 14-Aug-88 { 40 92
4-Jul-BB 9 7.5 | 15-Aug-88 | 41 92
14-Jul-88 3 7.49] 15Aug-88 | 41 9.3
18-Jul-88 | 13 7.9 | 15Aug88 | 41 9.5
t8-Jul-88 | 13 9.1 16-Aug-88 | 42 8.5
1oJukgg | 13 8.2 [t 16-Aug88 ] 42- a1
20-Jul-88 15| 1+ 6.2 || 16-Aug-B8 42 7.9
20-JulBB 1 15 9.1 |} 16-Aug-88 | 42 8.0
20-Jul-B8 | 15 7.6 ||.16-Aug-88 | 42 8.0
20-Jul-88 | 15 8.1 || 18-Aug-88 { 42 79
2i~Jul-88 16 0.0 | 16-Aug-88 | 42 8.8
21-Jul-88 16 79 || 16-Aug-B8 | £2 9.0
21-Jul-88 16 A5 || 16-AugB8 | 42 89
22-Jul-88 17 8.4 || 16-Aug-B8 | 42 7.8
22-Jul-28 17 6.4 || t6-Aug-BB | 42 7.9
22.Jul-88 17 92" || 16-Aug-88 | 42 8.0
22-Juk-83 17 as || 16-Aug-88 | 42 8.3
22.Juksg | 17 8.6 || ts-Aug-es | 42 8.0
23-Jui-88 10 a4 il 17-Aug-8B | 43 92
23-Jui-68 | 18 79 | 17-AugB8 | 43 87
23-Jui-88 | 18 8.7 )| 17-Aug-88 [ 43 80
24-Jui-88 19 70 || 17-Aug-88 | 43 al
24-Jui-86 { 19 8.3]| 17-Aug-8B | 43 9.5
24-Jui88 | 19 a4l 17-augsa | 43 8.6
25-Jul88 | 20 7.2 || 17-8ug-8a8 [ 42 9.4
26-Jukga § 21 8.0 [} 17-AugB8 ] 43 7.8
26-dul88 | 21 8.0 |y 17-Aug-88 | 43 8.3
26-Jul-88 | 2t 6.3{ 17-Aug-8a | 43 9.3
27~jul-38 | 22 9.t || 17-Aug-88 | 43 7.6
27-Jul-B8 | 22 88 || 17-Aug-88 | 43 7.7
27-Jul-8a | 22 92! || 17-Aug-88 | 43 7.9
27-Jul-8a | 2 a il 17-Aug-88 | 43 8.1
s | 2| a3 18.auges | 44 7.9
28-Jul8e | 23 8.8 || 18-Aug-8B | 44 7.7
28-Julss | 23 8.9 || 18-Aug-BB | 44 7.7
28-JukBB | 23 8.6 || 18-Aug-38 | 44 7.7
29-Jukes | 24 8.3 || 19-Aug-88 { 45 7.5
29-Jul-38 24 B.2 || 19-Aug-B8 45 8.2
01-Aug-88 | 27 71 |1 19-Aug-88 | 45 7.8
01-Aug-88 27 7.6 || 19-Aug-B8 45 7.7
01-Aug-88 | 27 77 || t9-Aug-B88 | 45 76
02-Aug-88 | 28 73 )| 19-Aug-B8 | 45 7.7
02-Aug-88 | 28 9.2 )| 19-Aug-88 | 45 7.6
03-Aug-B8 | 29 7.9 || 19-Aug-88 | 45 93
0J-Aug-88 | 29 8.0 || 19-Aug-88 | 45 ] .7
03-Aug-88 | 29 7.9 | 19-Aug-88 1 45 7.7
04-Aug-88 | 30 75 || t5-Aug-88 | 45 73
O4-Aug-88 | 30 73 || 19-Aug-88 | 45 77
D4-Aug-BB | X 7.6 || 19-Aug-88 | 45 7.8
04-Aug-86 | 30 8.0 || 19-aug-88 | 45 7.8
05-Aug-88 | 31 7.7 || 19-Aug-88 | 45 71
05-Aug-88 [ 31 7.3 | 20-Aug-88 | 48 8.4
05-Aug-83 | 3t 7.6 |} 20-Aug-88 | 48 8.8
O7-Aug-88 | 23 a.t || 20-Aug-88 | 46 a1
07-Aug-88 | 32 8.1 }| 20-Aug-88 | 48 87
07-Aug88 | 33 8P j| 20-Aug-88 | 4B B.§

Crawther Clayton Assoclates




9172737 GCrowther Clayton Assoelates

pH of water consumed by

pH is not a substance which can be consumed and for which the quantity ingested can be

calculated as it can for aluminium or sulphate; pH is a measure of the acidity and alkalinity
balance In water.

The range for pH in drinking water specified i the EC Directive are

upper limit +9.5;
lower limit 55.
With the exception of 3 samples, two with pH 'values of 4.1, 4.7 taken on the 7th and and one
. i _ .
with a value of 10 taken-on 10th Jueé 1988 all samples are within this range.

The significance of pH lies more in its effect on pipes and other fittings in the water supplier's
and the consumer's water distribution system than on the health f consumers. Many normal
beverages are outside the EC Drinking Water pH limits, for example soft drinks such as Coca
Cola and lemonade. | show an the graph of the pH of samples in the Delabole/Rockhead Area
(Area B) the relative position of lemonade which typically has a pH in the region of 3.

page 63
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pH of water consumed by

pH is not a substance which can be consumed and for which the quantity ingested can be
calculated as & can for aluminium or sulphate; pH is a measure of the acidity and alkalinity
balance in water.

The range for pH in drinking water specified in the EC Directive are

upper limit ' 9.5;
lower limit 5.5.

With the exception of 3 samples, two with pH values of 4.1, 4.7 taken on the 7th and and one
with a value of 10 taken On 10th Ju& 1988 all samples are within this range.

The significance of pH lies more in its effecton pipes and other fittings in the water supplier's
and the consumer's water distribution system than on the health of consumers. Many normal
beverages are outside the EC Drinking Water pH limits, for example Soft drinks such as Coca
Cola and lemonade.1 show-on the graph ofthe pH of samples N the Delabole/Rockhead Area
(Area 8) the relative position of lemonade which typically has a pH in the region of 3.

page 64
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91/2737 Crowther Clayton Assoelates

pH of water consumed by

pH Is not a substance which can be consumed and for which the gquantity ingested can be

calculated as it can for aluminium or sulphate; pH is a measure of the acidity and alkalinity
balance in water.

The range for pH in drinking water specified in the EC Directive are

upper limit + 9.5:
lower limit 5.5.

With the exception of 3 samples, two with pH values 0f4.1, 4.7 taken onthe 7th and and one
[
with a value of 10 takeénon t0th Jué 1988 all samples are within this range.

The significance of pH iies more in its effect on pipes and other fittings in the water supplier's
and the consumer'swater distribution system than on the health of consumers. Many normal
beverages are outside the EC Drinking Water pH limits, for example soft drinks such as Coca
Cola and lemonade. | show 0n the graph of the pH of samples in the Detabole/Rockhead Area

(Area B) the relative position of lemonade which typically has a pH I the region of 3.

page 65
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pH of water consumed by

pH B not a substance which can be consumed and forwhich the quantity ingested can be
calculated as it can for aluminium or sulphate; pH is a measure of the acidity and alkalinity
balance in water.

The rangefor pH in drinking water specified in the EC Directive are

upper limit ¢ 9.5;
lower limit 5.5.
With the exception of 3 samples, two with pH values of 4.1, 4.7 taken on the 7th and and one
) 1 e
'with a value of 10 taken on 10th Jur 1988 all samples are within this range.

The significance of pH Lies more in Iis effect on pipes and other fittings in the water supplier's
and the consumer'swater distribution system than on the health df consumers. Many normal
beverages are outside the EC Drinking Water pH limits, for example soft drinks such as Coca
Cola and lemonade. | show on the graph of the pH of samples in the Detabole/Rockhead Area
(Area 6)the relative pOSition of lemonade which typically has a pH in the region of 3.
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Estimated lead concentrations for
the Delabole/Rockhead Area.
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' Mean values
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5 50

Day of reading (day 1 = 6th July 1988)

The above graph should be treated with caution. Where data from analyses showed a lead Concentration
of "less than" a particular value (concentrations are variously shown in the SWW analytical records as <80
wg/l, <50pg/), <30xg/l or <10kg/1) 1 have shown them on the above graph at the "lessthan" value itselt,
for example, <5Gug/! is shown on the graph as 5G: g/l
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Estimation of lead values in the drinking water fur the Delabole /Rockhead Area.

(see graph on the previous page and the table on the following page).

Mot of the data for the lead analyses are for a value below the limit of detection ofthe analytical method
used, and as a consequence the data are not ‘hard’ data.from which neither a dispersion model nor a
statistical model can be developed. Qut df some 148 measurements only about nine are actual values. h
preparing the data for lead | have therefore assumed values to be the ‘less than' value, so, for example,

if a value of <.05 mg/l is Shown in the SWW records | have used a value of 0.05 mg/! in preparing the

graph, table and consumption level by

The data are insufficient to calibrate any rational model ar to prepare a reasonable statistical relationship
S0, in order'to estimate values for those six or so days on which there was no lead sample, | have
assumed a simple linear relationship between consecutive values and interpolated. These are the values
shown in the table headed “Estimated values for lead concentrations in mg/! for the Delabole/Rockhead

Area" which have been used to prepare the graph on the previous page.

page 68
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Estimated values for lead concentrations in mgft for
the Delabole/Rockhead Area.

Crowthar Clayton Assoclates

Page or Estimated Lead Cof os.
Sample | Da Date Mean. [ Aax. vin.
484 08-~Jul-88 ) 0.04" 0,04 |
114 4| 09-Jul-88 | 0.058 0.2 0.01
115 5| 10-Jul-88 { 0.051 0.22 0.08
260 6| 1i~l-88 | 0.067 04 0.05
7 12-Jul-88 0.046 0,068 0.035
al 13-Jul-88 | 0.025 0.036 0.02
125 9} 14-Jul-88 | 0.005 0.005 0.005
10 {  15-Jul-88 | 0.005 0.006 0.005
If 16-Jul-88 0.005 0.007 0.005
12} 17-Jul-88 | 0.006| 0.008 0,005
500 13¢ 18-Jul-88 | 0.06 0.009 0.005
14§ 19-Jult88 | 0.006 0.007 0.005
267 15| 20-Jui-88 | 0.005 0.005 0.005
511 16| Z-ul-88 0.05 0.05 0.05
139 17 | 22Jul-88 | .0.05 0.05 0.05
519 18| 23-Jul88! 0.05 0.05 0.05
520 19 | 24-Jui-88 0.05 0.05 0.05
143 20 | 25-Jul-88 0.05 0.05 0.05
145 2L | 26-jul-88 0.05 0.05 0.05
274 22| 27-Jul-88 0.05 0.05 0.05
531 23} 28-Jul-88 0.05 0.05 0.05
276 24} 29-Jul-88 0.06 0.05 0.05
25{ 30-Jul-88 0.05 0.05 0.05
26 3l-Jui-88 0.05 0.05 0.6
156 27| 01-Aug-88 0.05 Q.05 0.05
157 28 | 02-Aug-88 0.05 0.05 0.05
159 29 | 03-Aug-88 0.06 0.06 0.05
549 30| 04-Aug-88 | 0.039 0.05 0.005
281 3l | 05-Aug-88 0.05 0.05 0.05
321 06-Aug-88 0.05 0.05 0.05
282 33| 07-Aug-88 0.05 0.05 0.05
556 34 | 08-Aug-88 0.06 0.05 0.05
489 35| 09-Aug-88 | 0.037 0.05 0.01
286 36| 10-Aug-88 0.05 0.06 0.05
563 37 | 11-Aug-88 0.05 0.05 0.6
173 38| 12-Aug-88 0.05 0.05 0.05
391 13-Aug-88 0.05 0.05 0.05
570 40 | 14-Aug-88 0.05 0.05 005
177 41§ I15-Aug-88 0.06 0.05 005
291 42 | 16-Aug-88 0.051 0.08 0.005
341 43| 17-Aug-88 | 0.043 0.05 0.005
345 44 | 18-Aug-88 0.08| ' 0.08 0.08
105 45§ 19-Aug-88 | 0.087 0.209 0.08
AL 46 | 20-Aug-88 0.03 0.03 003
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Intake o copper, zinc and lead by h Area B.

The EC Maximum Allowable Concentrations (MAC) for copper, zinc and lead are

copper: 3,00qugNied mgA.
zinc 5,000pg/1ie 5 mg/l
lead : 50 g/l ie 0.05 mg/l.

Intake of Copper and Zinc.

All samples for copper and zinc show levels for these two metals at levels very substantially below the £C
MAC - sometimes as much 3 orders of magnitude below the MAC.

Intake of Lead. .

t have examined analyses df 148 samples taken between 7th July and 20th August 1988 Inwhich 5 samples
taken on four differentdays exceeded the MAC, all but one df which exceedances were between 9th and
11th July. Of the remaining 143 samples 28, taken 0N three different days (viz. 16th, 18th and 19th August
1988) are recorded as being less than 8gu g/1 (ie <0.08 mg/l). 1 presume that different methods of analysis
have been used and that the limit of sensitivity of these analyses vary between 0.08mg,/l and 0.005 mg,!
(since the results are variously recorded as being <0.08, <0.05, <0.03, <0.01 and <0.005 mg/l). It is
therefore not possible to say with certainty that on those 28 occasions the lead concentration did not
exceed 50 ug/l. Since the remaining 115 samples (about 78%) are below - and often very much below -

the MACHt B likely that some or all of the samples shown as being <0.08 mg/! were, actually, less than the
MAC.

The concentrations of copper and zinc were thus always well below the acceptable levels.

The concentration of lead was also mostly Welt below the EC level, the exceptions being the five samples

shown in the table On the following page and SOMe uncertainty on those 28 occasions when the
concentration was recorded as <80 ug/l.

| have estimated possibie lead intake, using the data available and Interpolating where N0 data exist, and
show the results in the table on the following page. h making the estimates | have used a lead
concentration of 80 #g/l on the three days when the result o analysis is recorded as <0.08 mg/l. In the
case of the other five analyseswhich exceed the MAC there are insufficientdata for any sensible modelling
S0 | have simply given an estimate based on the mean, maximum and minimum values for the relevant
days.
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H2737

Data on lead analyses N samples from the Delabole/Rockhead Area

1. SWW samples from the Delabaie/Rockhead Area I which
the lead exceededthe EC MAC of 50 microgramsflitre.

Page or -

No, | Sample Date Lead
1 11 09-Jul-88 -

2 114 - 19-Jul-88 0.08

3 121 10-Jui-88 0.22

4 265 11-Jul-88 04

5 369 1 Q-Al.Lg~88 0.209

2. SWW samples from the Detabole/Rackhead Area in which
the lead concentration could have been above the EC MAC.

Page or
No. | Sample Date Lead Sample
1 257 16-ALg-88 | <0.08
2 298 16-Aug-88 | <0.08
3| s9921 | 16-Aug-88| <0.08
4 299 16-Aug-88 | <0.08
5 300 16-Aug-88 [ <0.08
6 296 16-Aug-88 | <«0.08
7 292 18-Aug-88 1 <0.08
8 343 18-Aug-88 [ <0.08
9 346 18-Aug-88 | <0.08
10 344 18-Aug-88 | <0.08
11| 345 18-Aug-88 | <0.08
12 356 19-Aug-88 1 <0.08
13 353 19-Aug-88 | <0.08
14 354 19-Aug-88 | <0.08
15 357 19-Aug-88 | <0.08
16 358 19-Aug-88 | <0.08
17 359 19-Aug-88 | <0.08
18 355 19-Aug-88 [ <0.38
19 352 19-Aug-88 | «0.08
20| 351 19-Aug-88 | <0.08
2 362 19-Aug-88 | <OC.08
22 363 19-Aug-88 | <008
23 200 18-Aug-88 | 4.08
24 366 19-Aug-88 | <0.08
25 360 19-Aug-88 | <008
26 3L 19-Aug-88 | <0.08
27 364 19-Aug-88 | <0.08
28 105 19-Aug-88 | <0.08

Crowther Clayton Assocclates
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91/2737

Estimation of the lead intake by

Quantity of water drunk in litres/day:-

1.14

Crowther Clayton Assoclates

Page or Lead Intake.in mg/day.
Sample [Day Date [Mean |Max.  |Adin.
484 37 08Jul-88] 0.046 .04 0.046
114 41 09-Jui-88 | 0.066 0.228 0.011
115 5 10-Jul-88 | :0.058 0.251 C.034
260 6 11~Jul-88 0.076 0114 0.057
7 12-Jui-88 0.052 0.078 0.040
8 13-Jui-88 0.029 0.041 0.023
125 9 14-Jul-88 0.006 0.006 0.006
10{ 15-Jul-88 | 0.006 0.007 0.006
11 16-Jul-88 0.006 0.008 0.006
12 17-Jul-88 0.007 0.009 0,006
500 13| 18-Jul-88 | 0.007 0.010 0.006
14} 19-Jul-88 [ 0.007 0.008 0.006
267 15 20-}Jul-88 0.006 0.006 0.006
511 16 21-Jui-88 | 0.057 0.057 0.057
139 17+ 22-Jul-88 0.057 0.057 0.057
519 18 23-Jul-88 0.057 0.057 0.057
520 18 24-Jul-88 0.057 0.057 0.057
143 20| 25-Jul-88 [ 0.057 0.057 0.057
145 2 26-Jul-88 0.057 0.057 0.057
274 22 27-Jul-88 0.057 0.067 0.057
831 23| 28-Jul-88 0.057 0.057 0.057
276 24 29-Jul-88 0.057 0.057 0.057
25 30-Jul-88 0.057 0.057 0.057
26 | 3l~Jul-88 | 0.057 0.057 0.057
156 27 | 01-Aug-88 0.057 0.057 0.057
157 28 | 02-Aug-88 0.057 0.057 0.057
159 29| 03-Aug-88 | 0.057 0.057 0.057
549 30| 04-Aug-88 | 0.044 0.057 0.006
21 3l | 05-Aug-88 | 0.057 0.057 0.057
32| 06-Aug-88 | 0.057} 0.057 0.057
282 33| 07-Aug-88 0.057 0.057 0.057 |
556 34 | 08-Aug-88 0.057 0.057 0.057
489 351 09-Aug-88 0.042 0.057 0.011
286 36 | 10-Aug-88 | 0.087 0.057 0.057
563 37 | 11-Aug-88 0.057 0.057 0.057
173 38| 12-Aug-88 0.057 0.057 0.057
39| 13-Aug-88| 0.057| 0.057 0.057
570 40 | 14-Aug-88 0.057 0.057 0.057
177 41 | 15-Aug-88 0.057 0.057 0.057
291 421 16-Aug-88 0.058 0.091 0.006
3 43| 17-Aug-88 | 0.049 0.057 0.006
345 44 | 18-Aug-88 1 0.091 0.091 0.0t
105 45| 18-Aug-88 0,099 0.238 0.091
381 46 ] 20-Aug-88 | 0.034 0.034 0.034
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Estimation df the lead intake by
Quantity of water drunk in litres/day:-

Crowther Clayton Associates

Page o ‘Tead Intake in mg/day.
Sample {Day Date Adean  |Max.  |Min.
483 3| 08-Jul-88 | ~0.080 |  0.080 ~0.080 |
114 4 09-Jul-88 0.116 0.400 0.020
115 5 10-Jul-88 | .0.102 0.440 0.060
260 6 11-Jul-88 0.134 0.200 0.100
7 12-Jul-88 0.092 0.136 0.070
8 13-Jui-88 0.050 0.072 0.040
125 9 14-Jul-88 0.010 0.010 0.010
10 | 5-Jul-88 0.010 0.012 0.010
11 16-Jul-88 0.010 0.014 0.010
12 17-Jul-88 c.o12 0.016 0.010
500 13 18-Jui-88 0.012 0.018 0.010
14 19-Jul-88 0.012 0.014 0.010
267 15 20-Jul-88 0.010 0.010 0.010
511 16 21-Jui-88 -@.1a0 0.100 0.100
139 17 22-Jul-88 0.100 0.100 0.100
519 18 23-Jul-88 0.100 0.100 0.100
520 19 24-Jul-88 0.100 0.100 0100
143 20 25-Juj-88 0,100 0.100 0100
145 21 26-Jul-88 0.100 0.100 0.100
274 22 27-Jul-88 0.100 0.100 0.100
831 23 28-Jui-88 0.100 4100 0.100
276 24 29-Jul-88 0.100 D.10C 0.100
25 30-Jul-88 0.100 0.1Q0 0.100
26 31-Jui-88 0.100 0.100 0.100
158 27 | 01-Aug-88 0.100 0.100 0.100
157 28 | 02-Aug-88 0.100 0.100 0.100
158 29 | 03-Aug-88 Q.100 0.100 0.100
549 30 | 04-Aug-88 0.078 0.100 0.010
281 31 | 05-Aug-88 0.100 0.100 0.100
32} 06-Aug-88 | 0100) 0100 0.100
282 33| 07-hug-88 0.100 0.100 0.100
556 34| 08-Aug-88| 0.100| 0100 0.100
489 35 09-Aug-88 0.074 0.100 0.020
286 36 | 10-Aug-88 | 0.100 0.100 0.100
563 37 | 11-Aug-88 0.100 0.100 0.100
173 38 | 12-Aug-88 0.100 0.100 0.100
39 | 13-Aug-88 0.100 0.100 0.100
570 40 | 14-Aug-88 | 0100 | 0.100 0-100
177 41| 15-Aug-88| 0100] ~0.100 0.100
291 42 1 1B-Aug-88 0.102 0.160 (0X0]14]
3 43 | 17-Aug-88 0.086 0.100 0.4
345 44 | 18-Aug-88 0.180 0.160 0.160
108 45 | 1S-Aug-88 0.174 0.418 0.160
381 46 | 20-Aug-88 0.060 0.060 0.0860
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91/2737

Estimation of the lead intake by

Quantity of water drunk I litres/day:-

Crowther Clayton Associates

rage or Lead Intake in mg/day.
|_Sample | day Date Aean  |Max. [ hdin.

484 3 ui- ~0.080 0.080 |  0.080 |
114 4| 09-Jul88 | 0.116 0.400 0.020
115 5| 10~Jul-88 | Q102 0.440 0.060
260 6| 11-Jul-88 | 0.134 0.200 0.100
71 12-Jul-88 | 0.092 0.136 0.070

8 13-Jul-88 0.050 0.072 0.040
125 9| 14~Jul-8g8 [ 0.010 0.010 0.010
10 18-Jul-88 0.010 0.012 0.010

| f 16-Jul-88 | 0.010 0.014 0.010

121 17-Jul88 | 0.012 0.016 0.010

500 13 18-Jul-88 0.012 0.018 0.010
14 19-Jul-88 0.012 0.014 0.010

267 15 20-Jul-g8 OoaQLo- 0.010 0.019
511 16 2l ~jul-88 0100 0.100 0.100
139 17| 22-Jul-88 | 0.100( - 0.100 0.100
519 18 | 23-Jul88 | 0.100| . 0.100 0.10D
520 19 | 24-Jul-88 | 0.100 0100 0.100
143 2 | 25-Jul-88 | 0.100 0.100 ¢.too
145 21 | 26-Jul-88 [ 0.100 £.100 0.100

274 22 27-Jui-88 0.1G0 0.100 0.100
531 23| 28-Jul-88 | 0.100 0100 0.100
276 24 | 28<Jul-88 | 0.100 0.100 0.100
25 30-~Jul-B8 0.100 0.100 0.100

2 31-Jul-88 0.100 0100 0.100

156 27 | o1-Aug-88 | ©.100) 0100 0100
157 28 | 02-Aug-88 0.100 0.100 0.100
159 29 | 03-Aug-88 0.100 0.100 0.100
549 30| 04-Aug-88 [ 0.078 0.too 0.010
281 31 | 05-Aug-88 C.100 0.100 0.100
32| o6-Aug-88 | 0.100| 0.100 0.100

282 33| 07-Aug-88 0.100 0100 0100
556 34| 08-Aug-88 [ 0.100| 0.1C0 0.100
489 35| 08-Aug-88 0.074 0.100 0.020
286 36| 10-Aug-88 0100{ 0.100 0.100
563 37| 11-Aug-88 0.100 0.too 0100
173 38| t2-Aug-88 | 0.100 0.100 0.100
39| 13-Aug-88 0.100 0100 0.100
570 40 [ 14-Aug-88 0.100 0.100 0.100
177 41 | 15-Aug-88 0.100 0.100 0100
291 42| 16-Aug-88 | 0.102 0.160 0.010
341 43| 17-Aug-88 | 0.086] 0100 0.010
345 44| 18-Aug-88 [ 0.160 0.160 0.160
105 45| 19-Aug-88( 0.174 0.418 0.160
381 46! 20-Aug-88 | _0.060 0.060 0.060
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Estimation of the lead intake by

Quantity of water drunk in litres/day:-

Crowther Clayton Associates

Page or Cead Intake In mg/day.

- Sample [Day Date Mean {Max, Min. |
484 | 3| 08Juigg | o068 | 0.068 0.068 |
114 4 Q9-Jul-88 | 0.099 0.340 0.017
115 5 10-Jui-88 | - 0.087 0.374 0.6l
260 6| 1iJul88 | 0O.114 0.170 0.085

7 12-Jui-88 | 0.078 0.116 0.060

8| 13-Jul-88 | 0.043 0.0a1 0.034
125 9| 14-Jul-88 0.000 0.009 0.0
10 15-Jul-88 0.0 0.010 0.0

11 16-Jul-88 0.008 0.012 0.00

12| 17-Jul-88 | 0010 0.014 0.009

500 13| 18JuiB8 { 0.010[ 0.015 0.0
14 19-4ul-88 | 0.010 0.012 0.0

27 15] 20-Jul-88 | 0.009 0.009 0.009
511 16| 21-Jul-88 { . 0.085 0.085 0.085
139 17| 22-Jul-88 | 0.085 0.085 0.085
519 181 23-Jul-88 | 0.085 0.085 0.085
520 19| 24-Ju-88 1 0.085 0.085 0.085
143 20| 25-Jul-88 | 0.085 0.085 0.085
145 2t ] 26-Jul-88 | 0.085 0.085 0.085
274 22| 27-4ul-88| 0.085 0.085 0.085
531 23| 28-Jul-88 0.085 0.085 0.085
276 24| 29-Jul-88 | 0.085 0.085 0.085
25} 30-Ju-88| 0.085 0.085 0.085

26| 3l-Jul-88| 0.085| 0.085 0.085

156 27 | 01-Aug-88 | 0.085 0.085 0.085
157 28| 02-Aug-88 §{ 0.085 0.085 0.085
159 29 | 03-Aug-88| 0.085 0.085 0.085
549 30| 04-Aug-88 | 0.066 0.085 0.009
281 31| 05-Aug-88 | 0.085 0.085 0.085
32| 08-Aug-88 1 0.085 0.085 0.085

282 33| 07-Aug-88| 0.085| 0.085 0.085
556 34 | 08-Aug-88 | 0.085 0.085 0.085
489 35| 09-Aug-88 [ 0.063| 0.085 0.017
286 36| 10-Aug-881 0.085 0.085 0.085
563 37| 11-Aug-88 0.085 0.085 0.08%
173 38 | 12-Aug-88| 0.085 0.085 0.085
39 j 13-Aug-88 0.085 0.085 0.085

570 40 | 14.Aug-88 | 0.085 0.085 0.085
177 4 | 15-Aug-88 | 0.085 0.085 0.085
294 42 | 16-Aug-88 | 0.087 0.136 0.009
341 43| 17-Aug-88| 0.07% 0.085 0.009
345 44 ) 18-Aug-88 | 0.13€ 0.136 0.136
105 6] 19-Aug-88 | 0.14¢ 0.332 0.136
381 4| 20-Aug-88 | 0.061 0.051 0.051




9172737

Analyses of potable water samgles taken i Camelford

Crowther Clayton Associates

‘f@gg Date “Day pH T Sulphate TAluminiumi  Copper | Zing | Lead
7-Ju Z 4.3 41.00

5| 09-Jul-g8 4 8.4 1.07 001 0.08 001

6| 0Q9-Jul-88 4 46 2.71 0.0 011 0.0

7 10-Jui-88 5 4.6 62.0 1.07 0.03 0.07 0.03

8| 10-Jul-88 § 8.4 27.0 1.37 | <00 0.05 <0.03
12 14-Jul-88 9 8.0 2.3 0.81 0.8 0.022 <01
13| 14-Jul-88 9 85 26.0 0.86 <0.05 <0.05 <0.05
14 | 14-Jui-88 9 71 26.0 1.60 0.09 | <0.05 <0.08
15| 18-Jul-88 13 8.0 26.3 0.59 <0.05 0.11 <0.05
16 | 20-Jul-88 15 8.2 23.1 0.54

17|  21-Sul-B8 16 7.4 18.7 0.37 | <005 <0.05 <0.05
18| 23-Jul-88 18 8.6 17.7 0.3 <0.05 <0.05 <0.08
19| 24-ul-88 19 8.8 19.1 100 | <0.05 <0.08 <0.05
2| 25Juk88 | 20 8.2 10.0 0.66| =<0.05 <0.05 <0.05
2| 26-Jul-88 21 8.8 21.0 0.53 <0.05 <0.05 <0.05
23| -28Jul88 | 2 7.1 21.2 0.40| <0.05 <0.0§ <0.05
24| 28~ul-88 [ 23 9.1 21.2 0.33 <0.05 0.06 | <0.05
26| 29-Jul-88 | 24 6.8 24.4 0.27 | =<0.05 <0.05 «0.05
27| 01-Aug-88 | 27 7.7 185 0.17 <0.05 <0.05 <0.05
28| 02-Aug-88 28 8.6 20.4 027 | <005 <0.05 <0.08
29| 02-Aug-88 28 85 205 0.26 <0.05 <0.05 <0.05
30| 03-Aug-88 29 7.5 . 186 0.24 <0.05 <0.05 <0.05
32| 04-Aug-88 | 30 79 19.5 0.2 | <008 <0.05 <0.05
B3| 05-Aug-88 |+ 31 9.1 20.2 0.23 0.06 <0.05 <0.05
34| O7-Aug-88 | 33 9.1 17.6 0.40| <0.05 <0.05 <0,08
35| 08-Aug-88 | 34 8.4 18.2 0.24 <0.06 <0.05 <0.05
36| 09-Aug-98 35 8.8 18.4 0.3 <0.05 <0.08 <0.08
37|| 0g-Aug-88 | 35 79 17.8 £.37 <0.05 <0.08 <0.05
39 | 10-Aug-88 36 86 173 021| <005 <0.05 <0.05
40 | 11-Aug-88 | 37 8.6 20.t 0.35 <0.05 <0.05 <Q.05
47 | 12-Aug-88 38 8.9 19.9 0.35 <0.05 <0.05 <0.05
43 | 14-Aug-88 | 40 9.1 18.2 0.61 <0.05 <0.05 <0.08
44 | 15-Aug-88 | 41 9.5 18.6 0.18 <0.08 <0.06 <0.05
46 | 18-Aug-88 | 42 8.9 20.0 0.37 <005 <0.0% <(.0¢
47 | 18-Aug-88 42 7.7 19.4 0,84 <0.05 <0.05 <0.0€
48 | 16-Aug-88 | 42 8.5 19.4 022 <0.05 <0.05 <0.0¢
49 | 16-Aug-88 42 8.8 19,7 0.15 <0.05 <0.05 <0.0¢8
50 | 16-Aug-88 42 8.7 19.4 0.14 <0.05| <0.05 <0.0¢
51 | 16-Aug-88 42 6.8 18.0 0.0€ <0.05 <0.03 <0.0¢
58 | 16-Aug-88 42 B.9 17.2 0.31 <0Q.05 «<0.05 <.
61 | 16-Aug-88| 42 8.9 16.5 0.16 <0.05 <0.05 <0.0¢
65 | 17-Aug-88 43 8.8 17.0 0.31 <0.05 011 <0.08
72| 17-Aug-88 43 85 0.31 <0.05 <0.05 <0.08
74| 18-Aug-88( 44 8.2 0.41 <0.05 «0.05 <0.05
76 | 18-Aug-88 4 89 20.3 0.141 <0.05 <005 <0.0€
‘78 | 18-Aug-88| 44 7.7 16.0 0.391 <0.05 <0.05 <0.0€
83| 18-Aug-88| 444 6.8 14.9 0.485 <0.05 <0.05 <0.0¢
84| 18-Aug-88[ 43 7.8 16.2 0.377  <0.08 <Q.05 <0.0¢
85| 18-Aug-88| 44 7.7 16.0 0.247|  <0.05 <Q.05 <Q.0¢
104 | 19-Aug-88 45 8.8 18.9 0.102 <0.05 <0.05 <0.0t
110| 18-Aug-88 45 79 19E 0.34¢ <0.05 <0.05 < 0.0
105| 19-Aug-88[ 45 at 19.2 0.32¢ <0.08 <Q.08 <0.0t
106| 19-Aug-8g 45 84 19.€ 0.43% <0.0% <0.08 <0.01
107| 18-Aug-88| 4% B.€ 19.2 0.07¢ <0.08 <0.0¢ <0.0
129| 19-Aug-88 g 8C 161 0.60¢ <0.0¢ <0.08 <00
145 22-Aug-88 d4f 0.31( 0.01 0.0% <0.01 “
14€| 22.Aug-88  4f 9.7 17.¢ 0.21( <0.01 012 <0.01 Lage 76
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Aluminium conc. in mg/.
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Crowther Clayton Associates

Aluminium concentrations for the
Camelford Area.

1 1 V11

SWW Samples

Model prediction

Estimated max.

| | Estiimnatied min.
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91/2737

Estimated aluminium concentrationsin mgjl for

the Camelford Area.

Crowther Clayton Associates

Estimaied Aluminiurm Conc.
| Date Day Model Max Min
[ 07-Jul-88 2 209 41 4t
08-Jul-88 3 12.68 15 1.87
09Jul-88 4 1.80 271 1.87
1C-Jul-88 5 0.84 1. 0.533
11-Jul-88 6 0.71 1.30 0.506
12 Jui-88 7 0.68 1.27 0.480
13-Jul-88 a 0.66 1.25 0.456
14-Jul-88 9 1.46 1.22 0.433
15~Jul-88 10 0.63 1.20 0.411
16-Jul-88 11 0.61 1.17 0.30
17-~Jui-88 12 0.59 1.15 0.371
18-Jul-88 13 0.58 113 0.352
19-Jul-88 14 0.56 1.114 0.334
20~Jul)-88 15 0.55 1.08 0.3L7
21~Jul-88 16 0.53 1.06 0.31
224Jul-88 17 0.52 1.04 0.286
23-jul-88 18 - 0.50 1.02 0.271
24u-88 19 . 0.49 1.00 0.258
25-Jul-88 20 0.47 0.8 0.245
26-Jul-88 21 0.46 0.% 0.232
27-lul-88 22 0.45 0.94 0.221
28-Jul-88 23 0.44 0.92 0.2
29-Jul-88 25 0.41 0.89 0.189
30-Jul-88 26 0.40 0.87 0.1/
31-Jul-88 27 0.39 0.85 0.170
01-Aug-88 | 28 0.38 0.84 0162
02-Aug-88 28 0.38 0.84 0162
03-Aug-88 29 0.37 0.82 0.153
04-Aug-88 30 0.36 0.80 Q0.146
05-Aug-88 | 31 0.35 0.7 0.138
06-Aug-88 | 32 0.34 0.77 0.131
07-Aug-88 3 0.33 0.76 0125
08-Aug-88 34 0.32 0.74 0.118
08-Aug-88 | 35 031 0.73 0112
10-Aug-88 36 0.30 0.71 0107
11-Aug-88 37 0.29 0.70 0.101
12-Aug-88 38 0.29 0.68 0.0%6
13-Aug-88 | 39 0.28 0.67 0.001
14-Aug-88 40 0.27 0.66 0.087,
15-Aug-88 41 0.26 0.64 ¢.08z
16-Aug-88 42 0.25 0.63 0.07€
17-Aug-88 43 0.25 0.62 0.074
18-Aug-88| 44 0.24 0.61 0.070
19-Aug-88| 45 0.23 0.59 0.067
20-Aug-88 46 0.23 0.58 0.063
21-Aug-88 a7 0.22 0.57 0.060
| 22.Aug-88| 48 0.22 0.5 0.067
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91/2737 Crowther Clayton Assogiates

Comments on the aluminium intake of

The table on the following page gives an estimate of the aluminium intake forthe period up to 22nd August,
after which date there are insufficient data to be able to make any satisfactory prediction.

I have not seen any data forthe premiseswhere ' resided at the time of the incident and the oniy
data are the estimates for the Camelford Area from which | have derived the data in the table on the
following page.
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Estimated aluminium intake in mg/day by
Consumptionof drinking water in {day 2

Crowther Clayton Associatas

Estimated Alurminium Intake

Date Day Model Max Min

[~ G7-Jul-88 2 81.7 .0 .0]
08Jul-88 3 25.4 2.6 3.74
09Jul-88 4 3.6 5.4 3.74
10-Jui-88 5 1.7 2.6 1.07
11-Jul-88 6 14 2.6 ] 1.01
12-Jul-88 7 i.4 2.5 0.96
t 3-~Jul-88 8 1.3 2.5 0.91
14-Jul-88 9 2.9 24 0.87
15-Jul-88 10 1.3 2.4 0.82
16-Jul-88 bR 1.2 23 0.78
17-Jul-88 12 1.2 2.3 0.74
18-Jul-88 13 12 2.3 0.70
19-Jui-88 14 1.1 2.2 0.67
20-Jul-88 15 1.1 2.2 0.63
21 -Jul-88 16 11 2.1 0.60
22-Jul-88 17 10 24 0.57
23-Jul-88 18 10 20 0.54
24-Jul-88 19 1.0 20 0.52
25-Jui-88 20 0.9 2.0 .49
26Jui-88 21 0.9 1.9 0.46
27-Jul-88 22 0.9 1.9 0.44
28-jul-88 23 0.9 1.8 0.42
29-Jul-88 25 0.8 18 0.38
30-Jul-88 26 0.8 1.7 0.36
31Jut-88 27 0.8 1.7 0.34
01-Aug-88 | 28 0.8 1.7 0.32
02-Aug-88 28 08 1.7 0.32
03-Aug-88 29 0.7 1.6 0.31
04-Aug-88 | 30 Q.7 1.6 0.29
05-hug-88 31 0.7 1.6 0.28
06-Aug-88 32 0.7 1.5 0.26
07-Aug-88 33 0.7 15 0.25
08-Aug-88 34 0.6 15 0.24
0S-Aug-88 as 0.6 1.5 0.22
10-Aug-88 36 G.6 1.4 0.21
11-Aug-88 | 37 0.6 1.4 0.20
R-Aug-88 [ 38 0.6 1.4 0.19
13-Aug-88 | 39 0.6 1.8 0.18
14-Aug88 | 40 0.5 13 0.17
15-hug-88 41 0.5 12 .16
16-Aug-88 | 42 0.5 1.3 0.16
17-Aug-88 43 0.5 1.2 0.15
18-Aug-88 44 0.6 1.27+ 0.14
19-Aug-88 | 45 0.5 1.2 0.13
20-Aug-88| 46 0.5 12 0.18
21-Aug-88 47 0.4 1.4 0.12
22-Aug-88 | 48 0.4. 11 0.11
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Crowther Clayton Associates

a1/2737
Sulphate Concentrationsfor the
Camelford Area.
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8172737 Sulphate conc. in mgfl in samples Crowther Clayian Asscciates
from the Cametfard Area.

. ﬁale

| Day!

[~ O7-Jui-83 ] 7
09-.}ui-88 4 (29]
0'3-Jul-88 4 (33)
13-Jul-88 5 a2.0
10-Jul-88 5 27.0
1 d-Jul-88 9 .3
14-Jui-88 9 6.0
14~Jul-88 9 6.0
18-Jui-88 13 2.3
20Jul-88 15 23.1
21-Jul-28 16 18.7
£3-Jul-88 18 17.7
214-Jul-88 19 19.1
2'5-Jul-88 20 18.8
216-Jui-88 21 2.0
28-Jul-88 2 21.2
£18-Jui-38 23 212
26-Jul-88 24 24.4

0'l-Aug-88 27 105
02-Aug-88 B 20.4
02-Aug-88 B 0.5
03-Aug-88 2% 18.6
04-Aug-da 30 19.5
' 05-Aug-88 AN 2.2
07-Aug-88 | 33 17.6
08-Aug-88 34 18.2
09-Aug-88 35 18.4
09-Aug-88 35 17.0
10-Aug-88 | B 17.3
11-Aug-88 37 2.1
12-Aug-88 38 19.9
14-Aug-88 4G 18.2
15-Aug-88 4 18.8
16-Aug-88 42 200
16-Aug-88 42 19.4
16-Aug-88 42 193
18-Aug-88 42 19:7
16-Aug-88 42 15.4
16-Aug-88 | 42 19.0
16-Aug-88 42 172
16-Aug-88 42 16.5
17-Aug-88 43 17.0
18-Aug-88 44 2.3
18-Aug-88 44 16.0
. 44 14
44 16
44 16.0
45 18.9
45 19.8
19-Aug-88 45 19.2
19-Aug-88 45 19.5
19-Aug-88 45 19.2
19-Aug-88 | - 45 16.1
22.Aug-88 48 17.4

NOTE: Values in square brackets-are
estimatad frem the aluminium concentrations.
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Crowther Clayton Aszociates
The quantity of sulphate ingested by

The resuits ofthe analyses on all the samples collected by South West Water Authority from the
Delabote/Rockhead Area (Area B in this report) show sulphate concentrations below the EC
Maximum Allowable Concentration of 250 mg/I.

| could find no data forsulphate concentrations on 7th, 8th and 9th July 1988, but there are data
for the aluminium concentration on 7th and 9th July. I have therefore calculated the equivalent
theoretical sulphate concentration for the aluminium concentrations for these TtW0 days using
the aluminium concentrations as the basis.for the calculation. These values can only be
approximate since the sulphate concentrations I the water supply are not necessarily the
stoichiometric equivalent of the aluminium - for example, the water naturally contains roughly
16-20mg sulphate/litre which is not associated with any aluminium, and some of the aluminium
may have precipitated as the hydroxide ieaving the associated sulphate still in solution.
However, these are the only data available and it enables an approximate evaluation of sulphate
intake to be made for the two days when the statistical maogdel for sulphate concentrationis less
reliable because of the shortage of data.

The data are:

Date Day | Aluminium Calculated Stoichiometric
inmg/| Sulphate Concentration
07-Jul-88 2 41.6 218.7
09-Jul-88 4 1.87 100
'09-Jul-88 4 271 14.5

| used the maximumvalues to caiculate the parameters for the mathematical model which then
predicted concentratians of sulphate for the pericd 8th-10th July. 1 also.assumed a naturally
occurring residual sulphate concentrationin the water of 19 mg/I. The results shown inthe table
below.

Sulphate Concentration |
Date Day Measured by SWw | Predicted by model
07-Jul-88 2 238
(08-Jul-88 3 146
09-Jul-88 4 92.8
10-Jul-88 S 62.0& 27.0 61.8 I

On the basis of my calculations using available data from the SWW analyses there is no
evidence for sulphate exceedingthe MAC of 250 mg/!. The maximum consumption would have
been on 7th July when the sulphate concentration could have been 238 mg/!. If this were the
case would have consumed 476 mg of sulphate on that day.
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pH of water samples from the

Camelford Area.
11
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g+ cf water samples for the

Camelford Area.
Liate Da pH
| 07-Jul-38 21 43
09-Jul-38 4 8.4
08-Jul-88 4 46
10~Jjul-88 5 4.6
10-Jul-38 5 8.4
14-Jul-88 9 8.0
14-Jul-88 9 8.5
14-Jul-88 9. 7.1
18-Jul-88 13; 80
20-Jul-88 15 8.2
21-Jul-88 16 7.4
23-Jul-88 18 8.6
24-Jul-88 19 8.8
25.Jul-88 20 8.2
26-Jul-88 21 as
28-Jui-88 22 7.1
28-Jul-88 23 91
29-Jul-88 24 6.8
131-Aug-88 27 7.7
02-Aug-88| . 28 8.6
02.-Aug-88 | - 28 8.5
03-Aug-88 2] 7.5
Q4-Aug-88 30 7.9
05-Aug88 | 3l 9.1
07-Aug-88 3 41
08-Aug-88 A 8.4
09-Aug-88 | 35 8.8
03-Aug-88 3 7.9
10-Aug-88 | 36 06
11-Aug-88 | 37 8.6
12-Aug-88 38 8.9
14-hug-88 40 9.1
15-Aug-88 41 95
16-Aug-88 42 8.9
16-Aug-88 42 77
16-Aug-88 | 4! 8.5
16-Aug-88 4} 8.8
16-Aug-88 | 42 8.7
16-Aug-88 42 8.8
16-Aug-88 42 8.9
16-hug-83 42 8.8
17-Aug-88 43 8.8
17-Aug-88 43 8.5
18-Aug-88 44 8.2
18-Aug-88 44 8!
18-Aug-88 44 7
18-Aug-88 44 6,
18-Aug-88 | 44 7.
18-Aug-88 44 7.
19-Aug-88 45 8.
19-Aug-88 45 7.
19-hug-a8 45 8.
19-Aug-68 45 8.
19-Aug-68 45 8
19-Aug-88 45 8
22-Aug-88 48 9

Crowther Clayton Assceiales
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91/2737 Crowther Clayton Associates

pH of water consumed by

pH B not a.substance which can be consumed and for which the guantity ingested can be

calculated as i can for aluminium or sulphate; pH is a measure of the acidity and alkalinity
balance in water.

The range for pH in drinking water specified in the EC Directive are

upper limit 9.5;
lower limit 5.5.
ty
With the exception of 3 samples taken on the 7th, 9th and 10th Juse 1988 respectively all
samples are within this range.

The significance df pH lies more in its effect on pipes and other fittings in the water supplier’s
and the consumer’s water distribution system than ¢a the health of consumers. Many normal
beverages are outside the EC Drinking Water pH limits, for example softdrinks such as Coca
Cola and lemonade. I show, as an example, on the graph of the pH of water samples in the
Camelford Area the relative position of lemonade which typically has a pH in the region of 3.
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Results of analyses of water samples inthe Camalferd
Area tor copper, zinc and lead; concentrations in mgfl.

Dats Day | Copper [Zinc Lead
Qi-Jul-38 4 0.01 0.08 0.0
09-Jui-88 4 0.® 011 0.01
10-Jul-88 5 0.03 0.07 0.03
10-Jul-88 5 <0.01 0.05 <(.03
14-Jul-88 9 0.8 0.082 <0.01
14-Jul-88 9 <0.05 <0.05 <(0.05
14-jul-88 9 0.09 <0.05 <0.08
18-Jul-88 13 <C.05 011 <0.08
21-Jul-88 16 4.05| <005 <0.05
23-Jul-88 18 <Q.05 <0.05 <0.05
24-Jul-88 19 <0.05 <0.05 <005
25-Jul-88 20 <0.05 <0,05 «<0.06
26-Jul-88 21 <0.05 <0.05 <0.05
28~Jul-88 | 22 <0.05 <0.05 <0.05
28-Jul-g8 23 <0.05 0.06 <0.05
23-Jul-88 24 <(.05 <(0.05 <0.05

01-Aug-88 27 <0.05 <0.05 <0.05
02-Ag-88 28 <0.05 «<0.05 <0.05
02-Aug-88 28 <0.05 <0.05 <0.08
03-Aug-88 29 < 0.05 <0.05 <0.05
04-Aug-88 30 e0.056 <0.05 <0.05
05-Aug-88 31 0.06 «0.05 <0.03
07-Aug-88 33 <(.05 <005 <0.06
08-Aug-88 34 <{(.05 <0.05 <0.05
09-Aug-88 35 <0.05 <0.05 <0.05
09-Aug-88 35 <0.05 <0.05 <0.05
10-Aug-88 36 <Q.05 <0.05 <0.05
11-Aug-88 37 <{0.05 «,05 <0.05
12-Aug-88 38 <0.05 <0.05 «<0.06
14-Aug-88 | 40| <005 | <005 | <005
15-Aug-88 41 <0.05 <0.05 <0.05
16-Aug-88 42 <0.05 <0.05 <0.08
16-Aug-88 42 <0,05 <0.05 <0.08
16-Aug-88 42 <0.05 <0.05 «(.08
16-Aug-88 42 <0.05 <0.05 <0.08
16-Aug-88 42 <0.05 <0.08 <{.08
16-Aug-88 42 <Q.05 <(.05 «<0.08
18-Aug-88 42 <0.05 <0.05 <0.05
16-Aug-88 42 <0.05 <0.05 <0.05
17-Aug-88 43 <0.05 0.11 <0.05
17-Aug-88 43 <0.05 <0.08 <0.08
18-Aug-88 44 <0.05 <0.08 <0.08
- 18-Aug-88 | 44 <0.05 <0.08 <0.08
18-Aug-88 44 <0.(b <0.08 < Q.08
18-Aug-88 44 <0.08 <0.0€ <(0.0¢
18-Aug-88 44 «{.08 <0.08 <0.0¢
18-Aug-88 44 <Q.0E <0.0¢ <0.0¢
19-Aug-88 48 «<0.05 <(.0¢ <0.0¢
18-Aug-88 45 <0.0< <0.0¢ <0.0f
18-Aug-88 45 < (.08 <0.0¢ <{.0¢
19-Aug-88 45 <{0.0 <(0,0¢ <0.0¢
19-Aug-88 45 <0.0% <Q.0¢ <Q.0
19-Aug-88 45 (.0 <0.0¢ <0.0¢
22-Aug-88 48 0.07 Q.00 <00
22-Aug-88 48 < (.01 0.1: <0.0

Crowther Clayton Associates
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Crowther Clayton Associgtes

Intake of copper, zinc and lead by

The EC Maximum Allowable Concentrations (MAC) for copper, zinc and lead are

copper: 3,00Q:g/1ie3 mg/l
zinc 5,000:g/1ie 5 mg/l.
lead 504 g/l ie 0.05 mg/l.

All samples for copper and zinc show levels for these two metals at levels very substantially
below the EC MAC - ‘sometimes-as much 3 orders of magnitude below the MAC.

Lead also appears to be consistently below the MAC, and usually well betow {and sometimes
one order of magnitude.below) the MAC. Results of lead analyses are normally reported as
<0.05 or <0.005 - ie less than 5Qu g/l Or less than 5 g/l (and thus within the MAC). However,
on three days, 16th, 18th and 19th August 1988, the results of the sample analyses on 16
samples are reported as <0.08 mg/Il. | presume that different methods of analysis have been
used and that the limit of sensitivity of these analyses vary between 0.08mg/l and 0.006 mg/I.
It is therefore not possible to say with certainty that on those 16 occasions the lead
concentration did not exceed 50 ug/l. However, Since every other reported result, using the
more sensitive methods, never exceed the MAC, and the acidity of these 16 samples was in the

same range as ail other satisfactory samples, it is very unlikely that the concentrations of lead
ever exceeded the EC MAC values.

The daily intake of copper and zinc was thus always well below the levels acceptable.

The daity intake of lead was also almost certainly well below the levels considered acceptable,

the only uncertainty being those 13 occasions when the concentration was recorded as <80
#g/1. If the level had been 804 g/1 on those three days then intake 0N those three

days would have been,less than 160x g {<0.16 mg).
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