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Llyn Brianne Acid Waters Project
Summary of 1987 Data

INTRODUCTION

This report is a summary of 1987 data from the Llyn Brianne Project which
have been pre-processed by Weish Water and collated by the Institute of
Hydrology in ORACLE databases. The format of the report is similar to the
summary report for the 1986 data, with data and information being presented
in tables and plots to indicate the range of data types and to give some
examples of how they can be presented.

The data were checked for obvious errors and anomalies during pre-processing
by Welsh Water and archiving at the Institute of Hydrology buf they were not
subjected to quality control during compilation of this report.

Data are presented in 8§ Sections as follows:-

Section 1  The availability of ‘continuous’ (15-minute interval) stage, pH,
electrical conductivity and stream temperature for each site is
given on a quarterly basis. Minima, maxima and average
values for 1987 for stream pH, conductivity and temperature are
tabulated. Monthly plots of continnous stage, pH, electrical
conductivity and stream temperature are presented for control
(C) and treatment (T) catchments LI1(C), LIZ(T), LI4(T),
CI3(T), CI4(T), CISX(T) and CI&(C). :

Section 2 Monthly summary statistics for the eight variables recorded by
the automatic weather station at Trawsnant (on loan from IH)
are tabulated. Monthly plots of hourly values for the eight
weather variables are presented.

Section 3  Stage discharge equations

Section 4  Bulk deposition chemistry at UC4, Trawsnant.(RCS, bulk; WDS,
wet only) and Cymystwyth (CWM) (sitnated about 25 km
north of Llyn Brianne dam).

Section 5 The dates and numbers of auto-samples taken at each site
during 1987 are listed. The corresponding chemistry data can
be retrieved in a format suitable for inclusion in reports, as
shown by the example of major determinands in auto-samples
from each site during June and July 1987

Section 6  Quarterly statistics (number of samples, mean, maximum,
minimum and standard deviation) for spot-sampled stream
chemistry at each site are given.

Section 7  Annual plots of pH and stage are given and pH-duration curves




Section 8

{based on a percentage of available data as shown in the title
for each pH-duration curve plot).

A table shows the availability of hourly rainfall data from the
network of auto-sampler irigger tipping bucket raingauges. A
program has been prepared to list the hourly rainfall from all
(or any combination) of these gauges between any two times -
an example of the output from this program is given.




Section 1
‘Continuous’ data




‘Continuous’ (15-minute interval) data capture

(%)

Period Conductivity Temperature pH Stage
Jan - Mar 66 62 66 49
Apr - Jun 74 75 75 55
Jul - Sep 81 80 81 53
Oct - Dec 76 76 73 58




Site Min Max
171 3.82 6.07
LIz 3.46 6.00
LI3 3.98 6.34
LI4 4.44 6.78
LI6 6.75 7.37
Lig 1.93 6.27
Ciz 4.06 6.31
CI3 3.92 6.07
CI4 4.46 7.21
CIS 4.695 D5.77
ChX 4.10 7.28
CIé6 3.91 6.32
GI1 5.82 6.29
Uc4 4.49 6.86
BI1 4,38 7.19
BIz 5.32 7.15
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Stream pH summary 1987

Stream conductivity summary 1987

(uS.cn1)
Site Min Max
LI 41.0 R4 .4
LI2 23.1 73.4
LI3 25.9 62.8
LI4 32.5 79.2
LIi6 36.0 72.0
LI8 16.9 72.8
CIz2 22.3 58.8
CI3 27.4 63.2
Cl4 27.7 60.5
CI5 35.9 ha.5
C5X 28.2 63.0
Cls 22.2 48.6
GI1 40.2 55.8
uc4 24.3 54.2
BI1 25.4 77.3
BI2 30.3 68.5

temperature summary 1987

{(°C)

Min Max Avg n
.0 17.2 8.4 22673
.3 21.5 8.4 22595
.0 17.1 4.8 11041
.9 12.6 6.5 30785
.0 6.2 1.8 2341
.0 17.4 7.5 32409
.0 23.3 7.3 31323
00 23,7 7.9 29743

1.4 21.8 9.6 27113
.1 6.1 2.7 3060
.0 18.3 7.7 31640
.0 21.1 7.5 33325
.0 10.0 4.0 6565
.0 21.1 9.0 27665
.0 1%.6 9.6 16213
.1 13.6 6.3 6558
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Section 2

Trawsnant Automatic Weather Station
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Llyn Brianne automatic weather station
Summary of statistics 1987

Wind speed (m.s™1)

n  %miss Avg Min Max StdDev StdErr Variance
550 26.08 4.407 .00 15.62 3.15 .13 9.93E+00
517  23.07 3.532 00 12.80 2.74 .12 7.50E+00
502 32.53 4.516 .00 12.66 2.73 .12 7.44E400
482 33.06 3.637 A1 10.69 2.41 .11 5.81E400
507 31.85 4.027 .25 10.47 2.13 .09  4.53E400
720 .00 3.468 .0b 12.14 2.21 .08 4.87E+00
744 .00 3.12% .25 8.44 1.65 .06 2.72E+00
557  25.13 2.919 .00 7.95 1.69 .07 2.85E+00
469  34.86 3.621 140 13,04 2.31 .11 5.33E+00
741 .40 4.050 .14 12.52 2.26 .08 5.11E+00
720 .00 4,258 .03 11.07 2.49 .09  6.21E+GO
638 14.25 6.422 .52 12.08 2.54 .10 6.46E4+00

Wind direction (degrees clockwise from north)
550 26.08 73.049 178.60 159.10 1.28 0.0 0.1eE401
517  23.07 153.591 279.60 245.60 1.57 0.07 0.25E+01
502 32.53 83.610 254.20 244.30 2.30 0.10 0.53E+01
482 33.06 176.211 238.50 229.80 1.55 0.07 0.24E+01
507 31.85 303.156 159.20 131.60 1.44 0.06 0.21E+01
720 0.00 229.366 137.10 111.80 1.29 0.05 0.17E+01
744 0.00 311.060 127.20 114.40 1.57 0.06 0.25E+01
557 25.13 248.610 143.20 120.60 1.15 0.05 0.13E+01
469  34.86 198.686 173.10 160.30 1.29 0.06 0.17E+01
741 0.40 160.609 312.50 293.70 1,32 0.05 0.17E+01
720 0.00 166.442 311.00 296.50 2,10 0.08 0.44E401
638 14.25 118.604 349.70 209.90 1.23 0.05 0.15E+01
Rainfall {mm.hr~1)
550 26.08 .101 .00 3.00 .38 .02 1.42E-01
517  23.07 .247 .00 6.50 .74 .03 5.40E-01
502  32.53 .093 .00 4.00 .40 .02 1.59E-01
482  33.06 .091 .00 4.50 .40 .02 1.57E-031
507 31.85 .106 .00 3.00 .38 .02 1.46E-01
720 .00 .238 .00 5.50 .66 .02 4.32E-D1
744 .00 .119 .00 8.50 .52 .02 2.73E-01
567  25.13 .093 .00 4.50 .39 .02 1.49E-01
469 34.86 .224 .00 10.50 .88 .04 7.76E-01
741 .40 431 .00 12,00 1.10 .04 1.21E+00
720 .00 . 206 .00 6.00 .64 .02 4.09E-01
638 14.25 .288 .00 5.00 .13 .03 5,31E-01
S0il temperature (°C at about 10 cm)
550 26.08 2.690 1.00 6.59 1.51 .06 2.28E+00
517  23.07 3.342 1.00 6.26 1.55 .07 2.41E+00
502  32.53 2.948 1.25 6.25 1.14 .05 1.31E+00
482 33,06 8.465 4.17 12.20 1.92 .09 3.70E+00
507  31.85 9.223 5.63 12.25 1.41 .06 2.00E+00
720 .00 10.840 8.25 14.25 1.31 .05 1.72E+00
744 .00 13.153 10.75 16.04 .84 .03 7.00E-01
567 25.13  13.034 10.25 15.75 1.29 .05 1.66E+00
469  34.86  11.257 §.00 13.50 1.48 .07 2.19E+00
741 .40 8.346 4,75 11.25 1.45 .05 2.11E+00
720 .00 6.244 2.75 8.75 1.39 .05 1.92E+00




Llyn Brianne automatic weather station
Summary statistics 1987

Solar radiation (W.m™2)

Month n %niss Avg Min Max StdDev StdErr Variance
8701 550 26.08 26,252 .00 329.30 57.85 2.47 3.35E403
8702 517 23.07 46.535 .00 531.80 92.75 4.08 B8.60E+03
8703 502 32.53 79.024 .00 642.90 128.42 5.73 1.65E+04
8704 482 33.06 15%2.711 .00 811.20 212.66 9.69 4.52E404
8705 507 31.85 183.795 .00 817.80 227.81 10.12 5.19E+04
8706 720 .00 139.014 .00 841.50 175.12 6.53 3.07E+04
8707 744 .00 159,263 .00 845.00 198.34 7.27 3.83E+04
8708 557 25.13 148.284 .00 747.10 192.32 8.15 3.70E+04
8709 469 34,86 98.%16 .00 616.20 148.28 6.85 2.20E+04
8710 741 L40 62.779 .00 574.60 112.35 4.13 1.26E404
8711 720 .00 35.531 .00 408,60 75.99 2.83 5.77E+G3
8712 638 14.25 18.938 .00 292.80 46.32 1.83 2.15E+03

Net radiation (¥.m™%)
8701 550 26.08 .298 -61.40 207.70 41.62 1.77 1.73E403
8702 517 23.07 15.691 -b7.40 282.30 59.63 2.62 3.56E+03
8703 502 32.53 15.751 -61.50 270.00 59.77 2.67 3.57E403
8704 482 33.06 72.964 -52.60 452.80 122.82 5.59 1.51E+04
8705 507 31.85 95.917 -58.20 461.90 139.35 6.19 1.94E+04
8706 720 .00 81.318 -52.10 509.30 113.43 4,23 1.29E+04
8707 744 .00 90.042 -50.50 516.00 129.27 4.74 1.67E+04
8708 557 25.13 86.268 -53.60 506.80 124.76 5.29 1.56E+04
8709 469 34.86 52.177 -54.60 424.10 98.99 4.57 9.80E+03
8710 741 .40 28.229 -55.10 340.50 74.35 2.73 b.53E+03
8711 720 .Q0 9.695 -55.10 251.10 51.10 1.90 2.61E+03
8712 638 14.25 -.686 -55,40 210.60 33.33 1.32 1.11E403
Wet-bulb depression (°C)
8701 550 26.08 .238 .00 4.47 .46 .02 2.14E-01
8702 517  23.07 .252 .00 2.36 A2 .02 1.78E-01
8703 502 32.53 . 340 .00 4.01 .55 .02 2.99E-01
8704 482  33.06 1.802 .00 1.76 2.14 10 4.58E400
8705 507 31.8b 1.660 .00 6.82 i.63 07 2.66E400
8706 720 .00 .922 .00 4.42 1.06 .04 1.12E+00
8707 744 .00 1.448 .00 7.87 1.54 .06 2.38E+00
8708 557 25.13 1.052 .00 5.37 1.09 .05 1.20E+00
8709 469 34.86 .872 .00 3.90 .96 .04 9.26E-01
8710 741 .40 .661 .00 3.91 .13 .03 5.31E-01
8711 720 .00 .565 .00 2.93 .50 .02 2.54E-01
8712 638 14.25 . 304 .00 2.32 .42 .02 1.78E-01
Air temperature (°C)
8701 550 26.08 -3.118 -14.96 7.41 4.61 .20 2.12E+401
8702 517  23.07 1.381 -8.17 B.04 4.17 .18 1.74E+01
8703 502  32.53 -.843 -6.90 7.38 3.20 .14 1.02E+01
8704 482 33.06 8.733 -2.42 20.39 5.00 .23 2.50E+01
8705 507  31.85 7.649 -3.01 19.48 4.50 .20 2.03E+01
8706 720 .00 9.101 -1.04 17.99 3.52 13 1.24E+01
8707 744 .00 12.772 2.46  25.21 3.51 13 1.23E401
8708 557 25.13 12.461 .42 23.24 3.84 .16 1.47E+01
8709 4569 34.86 9.616 -1.%6 17.%6 3.98 .18 1.58E+01
8710 741 .40 6.379 -3.67 15.44 3.67 .13 1.35E+401
8711 720 .00 3,609 -6.17 10.40 3.10 .12 9.61E400
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Section 3

Stage-discharge equations



‘poUIMLIBISp oG 01 £1D pue §IT 10] sduney (€)
'poridde 5q pnod Suner snomeld , ()
"(Ayder2osn) jo juownieds() eesuemg ‘089[|0D) Aysioaliny Aq poauep sdunpey (1) s:0N

MOlY Yy
Sunreme - pawmiwIsIp g
0] Funer 0881 I2([-150d-
9861 93 - 6861 gL - 8 + SYTe 180°0- gTeel ¥on
sorjdde Bunel snotaaig 91D
8861 1O - 9861 Isndny SLET 0000 L0991 SO
£861 - SRel 76 - 001+ LBLTT Z100- 6'89¢1 FID
8B6T 0O - L36] 90¢ee C01°0+ 9'geel 6 [418]
8861 1O - 6861 696¥'1 0000 V'L8ET Pl 178!
8861 120 - 9861 AON ¥y - oF + LT 9z00- £'0Z96
9861 190 - Sny sofidde Supes snolasig 1€ €T
8861 120 - 9861 Sny L - Lh o+ LL9T LS00~ 9691 et (4Q!
886T 10O - L8617 Mdy pu £9 - g9 + 59171 FILG- - 1°8851
£861 v pru - uey €1- ST+ 669 0000 IEvby 9
«9861 2 - fay - - 89691 8010- reeey €l 111
(%)
Arqestdde Jo porrsg 0UAPIIUOD) (181) glOv+W)Do = D sfui8ned 10ds
9,56 uonenbs 981eYoSIp-2881g Jo quinpn 21§

SUONV24 FEDYOSIP-ITVIS Q96T ISNSNp-150g
12losg auuvug uly




Section 4

Atmospheric deposition chemistry
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Section 5

Auto-sampled stream chemistry



Site

Date

LI1

LI2

LT3

LT4

LI8

17-MAR-87
18-MAR-87
19-MAR-~87
25-MAR-87
26-MAR-87
11-MAY-87
12-MAY-87
30-MAY-87
31-MAY-87
27-JuL-87
28-JUL.-87

26-FEB-87
217-FEB-87
27-J0L-87
28-JUL-87
19-NOV-87
20-NOvV-87
21-Nov-g87

06-FEB-87
07-FEB-87
26-FEB-87
27-FEB-87
27-JUL-87
28-JUL-87
19-NOV--87
20-NOV--87

30-MAY-87
31-MAY-87
27-JUL-87
28-JUL-87
05-5EP-87
06-SEP~-87
16-SEP-87
17-5EP-87
18-5EP-87
19-NOV-87
20-NOV-87
27-DEC-87
28-DEC-87

26-FEB-87
27-FEB-87
17-MAR-87
18-MAR-87
26—MAR--87
27-MAR-87

10

24
35
12

Llyn Brianne Acid Waters Project

Autc—sampled events 1987

Site

LI8

Date

30-MAY-87

(cont) 31-MAY-87

CI3

C14

CI5

C5X

05-JUN-87
06-JUN-87
05-5EP-87
06-SEP-87
11-SEP-87
12-5EP-87
13-SEP-87
26-DEC-87
2 1-DEC-87

26~-FEB-87
27-FEB-87
25-HAR-87
11-MAY-87
12-MAY-87
13-MAY-87
05~JUN-87
06-JUN-87
17-JUN-87
11-SEP-87
12-SEP-87
13-5EP-87

26-FEB-87
27-FEB-87
11-MAY-BY
12-HMAY-87
13-HAY-87
16-JUN-87
17-JUN-87
18-JUN-87
13-A0G-87
14-AUG-87

26-MAR-87
27-MAR-87
28-MAR-87
07-0CT-87
08~0CT-87
09-0CT-87

27-JUL-87
16-DEC-87
17-DEC-87

N
28
18
25
23
40
7
16
30
2

4
7

19
11
17
20
3
1
18
7
16
10
9
1

13
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WO oo

(SR I LN N R
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Site

Date

CIe

uc4

26-FEB~87
2 71-FEB-87
11-MAY-87
12-MAY-87
30-MAY-87
31-MAY-87
25-JUN-87
26-JUN-87
27-JUL-87
28~-JUL-87
19~-HOV-87
20-NOV-87

26-MAR-87
27-MAR-87
11-MAY-87
12-MAY-87
13-MAY-87
18-JUN-87
19-JUN-87
20-JUN-87
01-AUG-87
02-AUG-87
03-AUG-87
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Section 6

Spot-sampled stream chemistry




{mean, max., min. and std. dev.)

pH Hard Ca Mg Al Zn
CIt {n

5.17 5.23 1.00 .70 .10 .01
6.20 6.30 1.21 .84 .12 .01
4.80 4.30 .75 .54 .03 .00
.51 .76 .16 L1 .04 .00
CI2 (n

4.77 4.18 .12 .65 .16 .01
5.00 4.80 .89 .78 .24 .02
4.60 3.50 .55 .50 11 .01
.16 .58 .15 .09 .05 .00
CI5 {n

5.07  5.03 .92 .71 .30 .02
5.20 6.50 1.28 .86 .37 .03
4.80 3.40 .52 .53 .21 .01
.15 1.31 .31 .14 .06 01
LI1 {(n

4,83 5.82 1.19 75 .53 .02
5.00 7.40 1.65 .88 .62 .03
4.60 4.50 .B3 .60 .45 .01
15 0 1.10 .1 .10 .06 .01
LI2 {n

4.84 6.70 1.456 .59 .02
5.00 8.20 1.82 .69 .03
4.60 4,90 .96 .64 .44 .02
.15 1.56 .36 11 .00
LI5 (n

5.7  7.43 1.36 1.03 .05 .01
5.90 8.40 1.% 1.16 .06 .01
550 6.00 1.07 .84 .04 .01
.15 .89 .23 .13 .01 .00
LI6 {n

6.95 12.58 2.51 1.59 .05 .01
7.10 15.80 3.37 1.82 .07 .01
6.80 9.70 1.87 1.26 .04 .01
14 0 2.29 .62 .23 .01 .00
LI8 {n

5.22 6.34 1.25 .84 .30 .02
5.40 8.10 1.76 1.00 .39 .02
4,90 4.60 .84 .66 .22 .01
A7 0 1.43 .37 .13 .07 .00

Spot-sampled stream chemistry Jan-Mar 1987

Mn Fe 504 Cl Na
6)

.06 .03 4.64 6.00 3.10
.08 .04 5,87 7.00 3.98
.00 .00 3.60 5.00 1.99
.03 .01 T .63 .66
6)

.27 .13 4,98 5.83 3.30
.36 .17 6.55 6.00 4.01
.19 .09 3.38 5.00 2.80
.06 .03 1.05 .41 .44
6)

.08 06 4.72 6.00 3.05
.10 .10 5.52 6.00 4.01
.06 .00 3.79 6.00 1.88
.01 .04 .63 .00 .13
6)

.11 .03 7.16 7.83 4.04
.15 .05 8.25 8.00 4.53
.08 .01 5.92  7.00 2.83
.03 .01 .91 .41 .65
5)

.15 .04 7.87 7.80 4.62
.20 .06 9.36 8.00 5.43
.11 .03 6.11 7.00 3.85
.04 .01 1.37 .45 .12
6)

.01 .01 6.59 5.33 3.25
.01 .01 7.69 6.00 3.55
.00 .00 5.05 5.00 2.58
.00 00 .97 .52 .39
6)

.01 .04 5.12 5.67 3.00
.02 .08 5.83 6.00 3.50
.01 .02 4.29 5.00 2.69
.00 .02 .64 .52 .33
6)

.09 .05 6.01 7.17 3.37
.12 11 7.00 8.00 3.99
.08 .02 4.85 6.00 2.55%
.02 .04 .89 .15 .57




Spot-sampled stream chemistry Apr-Jun 1987

{mean, max., min. and std. dev.)

pH Hard Ca Mg Al Zn Mn Fe
CI1 (n =17)
5.03 4.61 .90 .62 .10 .01 .06 .03
5.10 5.70 1.13 .81 .13 .02 .08 .04
4.80 4.00 .17 .b1 .07 .01 .04 .02
.13 .72 12 10 .02 01 .02 .01
CI2 (n 7)
4.93 4.00 .15 .56 .14 .02 .22 .15
5.30 4.5%50 .92 .69 .20 .03 .28 .19
4.50 3.20 .62 .44 .08 .01 .16 12
.28 .46 W12 .08 .05 .01 .04 .03
CI5 (n 2)
5.00 6.10 1.06 .92 .36 .03 A1 .05
5.00 7.10 1.20 1.09 .38 .04 .14 .05
5.00 5.10 .91 .15 .34 .02 .09 .05
.00 1.41 .21 .24 .03 .01 .03 .00
C5X (n 5)
5.12 4.92 .92 .69 .14 .01 .05 .02
5.20 5.50 1.06 .76 .20 .01 .07 .04
5.00 4.10 .B1 .60 10 .01 .04 .02
.08 .b% .11 .06 .04 .00 .01 .01
LI1 (n = 7)
4.93 6.60 1.44 LT .41 .02 11 .03
5.10 7.90 1.83 .87 .70 .03 .13 .07
4.50 4.90 .98 .63 .16 .01 .09 .02
.22 1.06 .31 .08 .21 .00 01 .02
LI2 (n 1)
4.94 6.99 1.53 .83 .39 .03 13 .04
5.20 8.20 1.98 .89 .62 11 .16 .08
4.60 5.80 1.19 .17 .20 .01 .10 .02
.20 .74 .24 .04 .15 .03 .02 .02
LI5 (n 1)
5.69 7.73 1.48 1.04 .05 .01 .01 01
5.80 9.00 1.79 1.17 .08 .04 .01 .02
5.50 6.90 1.30 .93 .03 .00 .00 .01
.12 .81 .18 .10 .02 .01 .00 .00
LI6 {n = 7)
7.19 15.90 3.39 1.86 .05 .01 .01 .04
7.50 24.00 5.33 2.66 .07 .02 .02 .05
6.60 9.50 1.85 1.27 .03 .00 .01 .03
.29 4.97 1.18 .50 .02 .01 .00 .01
LI8 (n = 7)
5.49 7.19 1.49 .86 .23 .02 07 .06
6.10 8.90 2.07 1.05 .52 .04 .13 11
4.80 6.50 1.29 .80 .09 01 .04 .04
.48 .86 .28 .09 .15 .01 .03 .03

S04

Lo T~ -] -1 00 ) LR e s I { e T i B n o (PSR- LTS IS

(SRR B v

.22
.03
.48
.59

.04
.99
.21
.68

.97
.83
.10
.22

.75
.05
.34
.36

44
.40
.50
.63

.74
.71
.11
.54

.00
.66
.51
.38

.75
.06
.37
.26

.12
.18
.62
.50

Cl

= o -1 0~ ] 00 ) (& 2T} o N N =t o~

Ll SRS |

L5 2 BEN s 5

.00
.00
.00
.82

.86
.00
.00
.90

.00
.00
.00
.00

.40
.00
.00
.55

.7
.00
.00
.49

.29
.00
.00
.49

.00
.00
.00
.58

.00
.00
.00
.00

.29
.00
.00
.76

Na

L) e

[¥5)

oW O e B L2

Lt

w (VS I s | > N P W N

[FEIRS ) =

.49
.12
.07
.33

.47
.71
.85
.29

.37
.29
.44
.31

.50
.80
.12
.26

.74
.13
.46
.22

.75
.00
.37
.22

.68
.14
.29
.32

.20
.56
.83
.28

11
.24
.66
.52



. Spot-sampled stream chemistry Jul-Sep 1987
. {mean, max., min. and std.dev.)
. pH  Hard Ca Mg Al Zn Mn Fe S04 Cl Na
(] CI2 (n = 7)
5.66 4.33 .93 .52 .16 .01 .31 1.02 3.00 4,43 2.72
6.00 5.60 1.22 .69 .28 .02 .57 3.33 337 6.00 3.13
‘ 5.20 3.50 .13 .40 .11 .01 .19 .29 2.3 3.00 1.96
.25 .65 .15 .09 .06 .01 .12 1.04 .35 .98 .39
. CI3 (n=17)
5.84 5.19 1.04 .68 .08 .01 .04 .04 4,45 4,71 3.31
6.20 5.60 1.16 .79 .10 .04 .05 .06 5.02 6.00 3.57
o 5.70 4.20 .86 .58 .06 .00 .03 .03 4.01 4.00 2.89
.16 .49 .10 .07 .01 .01 .01 .01 .35 .76 .24
¢ | CI4 (n = 7)
6.18 6.56 1.31 1) .16 A3 .17 .58 3.78 4.43 3.80
6.60 8.60 1.65 1.35 .19 .86 .32 1.07 5.55 5.00 8.37
. 5.90 5.00 1,03 .62 .11 .01 .07 .19 2.91 4.00 2.61
.23 1.19 .21 .24 .03 .32 .09 .33 .88 .53 2.03
o CI5 (n = 2)
6£.55 10,55 3.41 .58 .07 01 .01 .06 5.20 4.50 3.32
6.90 14.60 5.03 .60 .08 .01 .02 .06 5.33 5.00 3.42
. 6.20 6.50 1.79 .07 .05 .00 .01 .04 5.06 4.00 3.21
.49 5.73 2.29 .02 .02 .00 .00 .01 .19 .1 .15
. CI6 {n = 3)
6.57 5.93 1.34 .67 .06 .02 .07 .10 3.35  4.00 2.82
6.60 6.40 1.43 .70 .07 .03 .10 .16 3.69 5.00 3.00
. 6.50 5.50 1.21 .65 .05 .01 .04 .06 2.80 3.00 2.66 -
.06 .45 .12 .03 .01 .01 .03 .05 .48 1.00 .17
. C5X {n = 7)
5.77 6.24 1.6l . 60 .07 .02 .03 .03 4.64 5.00 3.15
6.90 14.60 5.03 .61 .12 .04 .06 .06 5.33  9.00 3.42
. 5.20 3.80 .70 .57 .05 .00 01 .02 3.98 4.00 2.77
.60 3.78 1.55 .01 .02 .01 .02 .01 .46 1.83 .28 1
. GIL {n = 7)
6.60 8.83 2.12 .89 .04 01 .00 .01 7.06 4.86 4.25
. 6.70 9.40 2.27 .93 .04 .03 .00 .01 7.60 6.00 4.87
6.50 8.00 1.90 .80 .02 .00 .00 .01 6.42 4,00 3.69
.06 .56 .15 .07 .01 01 .00 .00 .53 .69 .38 ‘
. LI1 {n = 7) J
5.36 6.76 1.58 .73 .19 .01 .10 .03 7.31 6.86 4.42
. 6.20 7.70 1.75 .82 .28 .02 .12 .06 B8.34 7.00 4.83 i
5.00 £.00 1.37 .66 .09 .01 .09 .02 6.56 6.00 3.97 l
.40 .57 .14 .06 .08 .00 .01 .01 .60 .38 .32 !
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pH

.26
.00
.00
.29

.94
.70
.50
.46

.29
.50
.20
.11

.84
.00
.70
.10

.37
.50
.20
.14

.97
.70
.40
11

.99
.30
.60
.29

.76
.00
.50
.17

Hard

~ W

~! Q0 Co

N Qo ~J

20.
.20
le.
.13

30

28.
.50

35

23,
.91

Lo ATE R

L1
.70
.10
.48

.64
.00
.80
.79

.24
.90
.00
.68

.10
.10
.40
.95

90

S0

04

70

.03
.90
.00
.68

.43
.80
.50
.31

ol o bt Oy CO oD Oy Ll el [ LI Ll I

%]

Ca

.78
.00
.63
.11

.58
.08
.36
.27

.15
37
.82
.18

.41
.58
.03
.19

.61
.67
.74
.08

.01
.97
.05
.08

.54
.68
.25
.16

.68
.18
27
.28

= W N

[FEIN N

pb s

Hg

.87
.95
7
.06

.83
.89
.15
.05

.74
.82
.67
.07

.94
.06
.75
.11

.33
-30
.84
.49

.62
.30
.16
.35

.92
.12
.07

.07
.37
.83
.17

{mean, max., min.

Al Zn
LI2 (n
.26 .02
.39 .03
.14 .01
.08 .01
LI3 (n
.13 .02
.19 .03
.05 .00
.06 .01
LI4 {n
A2 .01
.16 .02
.08 .01
.03 01
LI5 (n
.07 .01
.25 .02
.02 .00
.08 .01
LI6 {n
.04 .01
07 02
.02 .00
.02 01
LI7 (n
.03 .01
.05 .02
.01 .00
.01 .01
LI8 (n
.15 .01
.21 .02
.09 .00
.05 .00
Uc4 {n
.06 .01
.08 .02
.04 .00
.02 .01

Mn

= 14)
A1
.18
.06
.03

=7)
.12
.15
.09
.02

=7}
.03
.04
.02
.01

=7)
.aa
.01
.00
.00

=7)
.02
.02
.01
.00

=7}
.01
.01
.00
.00

=7)
.05
.07
.02
.02

= 8}
.09
.16
.05
.04

Fe

.05
.18
.02
.04

.04
.06
.03
.01

01
.01
.00
.00

.01
.02
.01
.00

.08
.10
.05
.02

.03
.05
.02
01

.07
.10
.04
.02

.27
.37
.18
.08

and std.dev.)

7

S0,

.83

&.89

6.

&= [=a W8] [FE RN W= ~] o -~ W ~J WO o

[#%)

96
.55

.40
.43
.87
.52

.00
.58
.30
.43

.70
.42
.97
.81

.21
.94
.57
.47

.31
.29
.82
.51

.61
.19
.66
.55

90
.37
.26
.42
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Spot-sampled stream chemistry Jul-Sep 1987 (cont.)

Cl

.93
.00
.00
.62

.11
.00
.00
.49

.00
.00
.00
.58

.29
.00
.00
.49

.29
.00
.00
.49

.43
.00
.00
.79

.57
.00
.00
.79

.43
.00
.00
.98

(W) ") B G L [y R = O o b

[#%]

Na

.58
.02
.16
.26

.85
.07
.36
.27

.76
.02
.35
.22

.34
.63
.47
.45

.07
.42
.
.26

.38
.86
.00
.32

.57
.85
.24
.23

.23
.82
.32
.46



Spot-sampled stream chemistry Oct-Dec 1987

{mean, max., min. and std.dev.)

pH Hard Ca Mg Al Zn Mn Fe 504 Cl Na
CI1 (n = 4)
5.20 4.35 .85 .59 .09 .01 .05 .08 4.46 4.00 2.93
5.50 5.30 .99 .71 .12 .02 .05 A1 5.37 5.00 3.35
5.00 3.30 .68 .49 .08 .01 .04 .05 3.63 3.00 1.9
.22 .91 .16 .10 .02 .00 .0t .03 .76 .82 .65
CI2 (n = 6)
4.92 3.53 .68 .51 .13 .01 .19 .28 3.91  4.33 2.85
5.70 4.30 .91 .63 .16 .02 .24 .36 5.16 6.00 3.19
4,60 2,90 .49 .44 .08 .01 .14 .20 3.26 3.00 2.39
.41 .62 .15 .08 .03 .01 .04 06 .74 1,03 .41
CI3 {n = 5)
5.42 5.54 1.06 .77 .11 .01 .05 .03 4.67 4.80 3.27
5.700 6.10 1.40 .93 .15 .01 .05 .04 5.77 5.00 3.61
5.30 4.60 .86 .69 .07 .01 .03 .02 3.92 4.00 2.67
.16 .73 .21 11 .03 .00 .01 01 .4 .45 .43
Ci4 {(n = 9)
5.10 5.08 .95 .69 .15 .03 .14 .25 4.56 4.33 3.10
6.10 7.00 1.5% 1.00 .25 .09 .23 .33 7.87 6.00 3.76
4.20 3.50 .57 .51 .11 .01 .09 A7 3.2 3.00 2.07
.57  1.26 .34 16 .04 .03 .04 .06 1.33 .87 .54
CI5 {n = 2)
6.75 11.90 3.94 .53 .06 .01 .01 07 4.52 4.50 3.18
6.80 12.50 4.19 .54 .06 .01 .01 .08 4.67 5.00 3.18
6.70 11.30 3.8 .52 .05 .01 .01 .06 4.37 4.00 3.18
.07 .85 .36 01 .01 .00 .00 02 .21 11 .00
CIs {(n = 4)
5.63 5.43 1.06 .70 .09 .01 .06 .06 4.60 4.25 3.00
6.30 6.%0 1.44 .81 .11 .01 .07 .11 5.26 5.00 3.44
5.20 3.90 .75 .52 .05 .01 .05 .04 4.01 4.00 2.31
.48 1.30 .29 140 .03 .00 .01 03 .57 .50 .41
C5X {n = 6)
6.57 10.63 3.29 .61 .06 .00 .01 .06 5.02 4.33 3.28
6.80 12.90 4.33 .71 .09 .01 .01 .10 5.66 5.00 4.08
6.40 9.60 2.94 .50 .04 .00 .01 .03 4.42 3.00 2.76
14 1.16 .52 .09 .02 .00 .00 03 .47 .82 .50
GIL {n = 6)
6.30 7.27 1.8 .80 .05 .01 .00 .03 .50 5.33 3.98
6.50 71.70 1.93 .89 .13 .02 .01 05 7.89 8.00 4.78
6.10 6.70 1.53 120 .02 .00 .00 .01 5.89 4.00 2.81
.14 .37 A5 .07 .04 .01 .00 01 .77 1.37 .75
LI1 (n = 6)
4.75 5.17 1.11 .66 .45 .02 .11 .07 7.38  6.33 4.22
5.10 6.80 1.56 .80 .58 .02 .13 .20 8.41  7.00 4.59
4,30 3.40 .72 50 .27 .01 .10 .03 6.57 4.00 3.00
27 1.1 27 11 10 .00 .01 06 .76 1.21 .68




4.85
5.50
4.50
.25
LI2 11

5.08
5.70
4.70
.33
LI3 &6

5.63
6.50
5.10
.60
LI4 9

5.75
5.80
5.70
.05
LI5 &6

6.73
7.20
6.20
.33
Lise 7

6.93
7.30
6.30
.34
LI7 &

4.87
5.80
4,30
.41
LI8 10

5.93
6.50
5.60

.31

ooy
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11.
.40
.30
.46

18
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.56
.40
.30
.19

.45
.10
.50
.16

26

.12
.60
.20
.92

.47
.00
.40
.40

.78
.00
.60
.26

.67
.40
.00
.3

.27
.70
.20
.81

Spot—sampled stream chemistry Oct-Dec 1987 (cont.)

= e (NI PR [ENEFTEN [P, NFR) Y RN (W

P

.35
.79
.99
.25

.92
.57
.62
.35

.30
.42
.16
.38

.33
.62
.15
.16

.38
.21
.24
.93

.27
.41
.71
.84

.39
.13
.01
.28

.19
.44
.92
21

(mean, max., min. and std.dev.)

.82
1.26
.71
.16

.69
.86
.60
.09

.19
.91
.67
.07

.96
1.12
.84
.12

1.39
2.32
.81
.51

1.76
2.81
.84
.65

.83
1.08
.64
.15

.84
1.07
.70
.15

L1I2 (n = 11)
.51 .02 A1
.63 .02 .16
.35 .01 .08
.09 00 .03

LI3 (n = 6)
.37 .02 .13
.52 .02 .20
.13 .01 .11
.13 .00 .03

LI4 (n = 9)
A7 .01 .04
.24 .02 .07
.08 .01 .02
.05 .00 .02

LI5 (n = 6}
.05 .01 .01
.07 .01 .01
.04 .01 .00
.01 .00 .00

LI6 (n = 7}
07 .01 .03
.18 .02 .06
04 .01 .02
.05 .01 .02

fl

LI7 (n = 6)
.05 .01 .01
.12 01 .03
.02 .01 .01
.0¢ .00 .01

LI8 {(n = 10)
.26 .02 .09
31 .04 .13
.21 .02 .07
.04 .01 .02

UC4 (n = 6)
.06 .01 .04
.11 .03 07
.05 .01 .03
.02 01 .01

.07
.17
.03
.05

.06
.15
.03
.05

.02
.07
.01
.02

.02
.03
.01
.01

.08
.24
.04
.Q7

.06
.16
.03
.05

.08
.23
.04
.06

.18
.25
.14
04

[+2]

| & 1IN - 3 - 5 = [ES IR &1 O - o = -]

[PERR S, -

.75

.52
.40

.17
.03
.56
.63

.13

.04
.17

.56
.54
.82
.11

.1
.35
.82
.63

.30
.04
.53
.57

.54
.42
.01
.38

.15
.48
.41
77

6.55
8.00
5.00

.82

6.50
7.00
5.00

.84

6.22
7.00
5.00

.67

4.33
5.00
4.00

.52

4.57
5.00
4.00

.53

4.83
5.00
4.00

.41

6.00
7.00
5.00

.67

4.83
6.00
4.00

.75

DN o L2 [} B e L [#% [ S [FUIRS ;I3 [\ B

w

.17
i
.85
.62

.45
.48
.53
.12

.84
.18
.95
.40

.44
.85
17
.26

.28
.53
.33
.73

W17
.67
.12
.35

.52
.09
.88
.38

.20
.87
.21
.64




Section 7

Annual time series plot (pH and stage)
pH-duration curves
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PH DURATION CURVE, LIT 1987 (61%)
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PH DURATION CURVE, LI2 1987 (78%)

PROPORTION TIME PH EXCEEDED
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PH DURATION CURVE, LI3 1987 (31%)
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PH DURATION CURVE, LI8 1987 (91%)

PROPORTION TIME PH EXCEEDED
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PH DURATION CURVE, CI3 1987 (88%)
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PH DURATION CURVE, Cl4 1987 {77%)
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Section 8

Auto-sampler trigger tipping bucket
raingauge data




.

Llyn Brianne Acid Waters Project

Availability of hourly rainfall data from
auto-sampler tipping bucket gauges

Month L1l
Jun 1986

Jul S0
Aug 100
Sep 82
Oct 99
Nov 83
Dec 99
Jan 1987 100
Feb 100
Mar 89
Apr 97
May 100
Jun 72
Jul 74
Aug 100
Sep 85
Oct 97
Nov 100
Dec 99
Jan 1988 99
Feb 98
Mar 99

(%)

LI2 LI3 LI4 LI8 CI2 CI3 CI4 CI5 C5% CI6 GI1

100
100
99
99
83
29

100
100
100
100
100
75
74
100
98
37
93

13
100 35
96 100
99 100
100 100
106 92

100 39
100 100
25 100
100

100

71

26 74
53 100
67

61 97
100 100
85 98

87 100
100 100
89 98

33
100
100

94

99
100

26

100
100
100
100
85
71
100
97
99
100
100

100
ioo
98

48

100
100
53
23
100
100
99
99
100
99
97
100

100
100
98

6
100
100
100

99
100

100
100
100
99
99
100
100
97
99
100
85
37

32
100
98

93
100
100

89

87
100

100
100
100
100
100
100

99

29
100
100

78

29
100
100

97

99
100
100

1 99
100
100
100
100

97
97
100
88
99
100
28

99
100
98

74
97
95

99
100
53
93
100
96
90
100
88
97
98
99

99
98
98

90
100
100
100

99
100

100
100
24

UC4 BI1

33
100
100

98

99
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64
100
100
99
100
100 48
100 100
100 100
99 99
87 97
99 73

99 99
100 100
98 98
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Llyn Brianne Acid Waters Project

Example listing of hourly rainfall fronm
autosampler—trigger tipping bucket gauges
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