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Introduction

The Llyn Brianne Acid Waters Project Is co-ordinated by the Welsh Hater
Authority and funded by the Department of the Environment and the Welsh
Office. Details of the Project, including some preliminary results, are

given in a First Technical Summary Report(l).

The current report sumnarises data collected for the Project during 1986.
Data were provided by the organisations participating in the Project and
collated at the Institute of Hydrology in a relational database (ORACLE).
The volume of data generated by the Project during a given year is large
so the report largely comprises graphically formatted data and monthly
statistics which indicate the spatial and temporal patterns in
hydrochemistry in the Llyn Brianne area during 1986. The main objective
of the report is, however, simply to show what data are available for
analysis. The report does not present all the data collected for the
Project during 1986; rainfall, biological and plot studies data are held
by University College Swansea, UWIST (WWA Llanelli} and the Institute of

Terrestrial Ecology respectively.

Most of the obviously spurious data were removed or adjusted before the
report was produced but no systematic data quality control was undertaken.
There may, therefore, belsome erronecus data and so readers are advised
to check at source before employing data or information given in this

report.

Data are presented in seven Sections, as follows:

Section 1 ‘Continuous’ {(15-minute interval) stage, ph, electrical

conductivity and temperature at 14 stream sites are presented

graphically on a monthly basis.

Section 2 Hourly automatic weather station (AWS) data are plotted on a

monthly basis and monthly statistics are tabulated.

Section 3  Spot gaugings of streanflow (by dilution and current meter)

are summarised and provisicnal stage-discharge relations are
tabulated.



Section 4

Section &

Section 6

Section 7

Reference

Bulk deposition (wet plus dry)} chemistry is tabulated for
three sites and rain chemistry (wet only) is tabulated for one

site.

Stream chemistry was sampled during 52 events during 1986 (as
taputated). Nine sets of 'event' data are presented

graphically.

1986 spot sample stream chemistry data were appended to the
spot sample data for 1984 and 1985 and whole data sets for 10

stream sites are presented graphically.

The available 'continuous pH and streamflow {(Q) data for 1986
are presented in graphical format as broken time series and
sunmarised as pH-duration (H™ duration) and Q-duration curves

respectively.

(1} Liyn Brianne Acid Waters Project: First Technical Summary Report,
April 1987,



Section 1

'Continuous’ (15-minute) stream quality







"Continuous' (15-minute interval) data capture

(%)

Period Conductivity Temperature pH Stage
Jan-Mar 76 72 71 47
Apr-Jan 64 65 63 59
Jul-Sep 13 73 72 56
Oct-Dec 65 66 64 51
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Section 2

Automatic Weather Station






YYMH
SAMPLE
PMISS
AVG
MIN
MAX
STDDEV

STDERR

VAR

MED
LQT

uaT

Year and Month
Sample size
Percentage missing
Average

Minlmum

Maximum

Standard deviation

Standard error
of the mean

Variance

Medlan
Lower quartile

Upper quartile

* gxcept wind direction, when

100 . (1 - n/R)

B

% (s%/n)

s? = -2 1n {1 - S)

n

% {1 - cos (x - %)}

where 5 =

n






Automatic weather station at Trawsnant

YY MM ‘SAMPLE PMISS AVG MIN MAX STDDEV STDERR VAR MED LQrT uaT

Solar radiation (W.m }

8601 595  20.63  19.34 L00 -345.60  42.93 1.76  1.84E+0%  o.q0 0.00 19.00
8602 550 18.15  73.44 .00 561.10 131,37 $.60 1.73E+06  G.00 0.00  80.30
8603 563 Z4.33 0 7RL41 .00 589.80 130.13 S.68 1696404  1.3p 6.00 103.40
8604 423 41.25 119.30 <00 6B85.70 136.60 7061 2.45E+H04 34,60 0.00 210.46
8605 744 W00 166.36 .00 831.20 194499 7015 3.BOE+0L  S535.50 C 0,00 241.40
8606 251 65414 150.22 <00 694.30 180.75 11.41 3.27E+04  65.10 0.00 251.90
B607 682 8.33 137.43 .00 790.10 173.77 6.65 3.0ZE+04 59,20 0.0 235.135
8608 744 .00 116.88 00 807.10 164.36 6+03  2.70E+04  31.20 0.00 187.80
B509 719 <14 122.06 .00 6B3.50 176.58 6459  3.12E+04  10.40 0.00 199.50
8610 744 .00 55.33 .00 510.30  104.56 3.83 1.09E+04  0.00 0.00  S8.8p
8611 719 LG 29467 L0080 355.20 62.41 2.33  3.B9E+03  0.00 0.00  23.10
8612 728 .15  16.09 .00 " 260.50  36.85 1.37 1.36€+03  0.00 0.00  11.%0

Net radiation (W.m )’

8601 595 20.03 62 -87.80 143.50 27444 1.12 7.53E+02 ~1.00 -I11.30 6.10
8602 550 18.15 3.90 =-71.00 204.50 54.81 2.34 3.00E+03 -5.,i0 -31.50 11.20
8603 563 24.33 30.16 ~59.00 348.10 77.79 3.28 6.05E+03 -3.10 -12.20 53.70
8604 423 41425 60.42 -56.30 409.30 95.64 4465 9415E4+03 11.80 ~6.30 113.30
8605 44 .00 75.05 =69.50 4£51.20 114.41 4.19 I.31E+04 24.00 -6.10 135.310
8606 251 65414 83.28 -54.60 406.30 113.57 7-17 1.29e+04 34.20 -6.10 15G.60
- B60Q7 682 B.33 78.63 —=55.10 517.40 112.63 4.31 1.27€+404 30.10 -5.10 141:60
8608 7464 «00 63.87 -49.00 503.80 107.6&6 3.95 1.16e+04 190,20 ~5.70 110.50
8609 719 ~14 65«40 —53B.00 442.80 119.70 bebbd 1.43€E+04 9.00 -13.8G 124.00
84610 744 00 28.46 =55.10 357.10 74.93 | 2.75 S.61E403 0.60 -10.00 33.30
8611 71¢ <14 7.11 -461.50 247,60 45.03 -1.68  2,03E+03 6,10 -12.30 7.10

8612 =~ 728 2415 —3.30 -59.30 146.00 26495 1.00 7.26€E402 -6.10 -16.30 0.00

'W.et-"_bt:;'lb'deprésalo_n {c)

8601 595 20403 .51 .00 ~1.80 a4l 02 1.68E-01 0.39 0.18 0.74
8602 550 18415 .08 .00 T4 .10 .00 1.0BE-g2 0.00 0.00 0.11
B603 . S63  24.3F 61 .00 3.62 72 .03 S.19£-01 0.35 0.06 0.94
8604 423 41.25 .82 .00 4e99 97 05 9.41E-01  0.40 0.18 1.05
8605 744 00 1.35 «00 7.41 1:46 «05 2.138400  0.75 0.31 2.02
8606 251 65.14 1.04 04 4420 1.06 .07 1.12E+00: 0.67 0.15 1.53
8607 682 8.33 1.01 .02 4.81 1.00 .04 9.97€-01  0.56 0.23 1.65
8608 744 «00 +94 <00 4.76 «9L - .03, B.36E-0L  0.60 0.29 1.29
8609 719 <14 1.03 00 5424 - 1.15 <04 1336400  0.55 0.17 1.54
8510 744 «00 71 «00 5.27: =89 7 .03 Ta92E-01-  0.41 0.10 0.90
8611 719 14 «57- 00 . 2.69° «S0 | .02  2.54E-01° 0.46 0.18 0.84

8s12 728 215 «51 00 1.95 «38 «01 .- lok1E-0] 0.48 0.19 0«77

Alr temperature ( C) . o .
B6O1 595 20.03 2459 -3.28 Fe63 2.463 .11 H.89E+00 2420 Q.94 I.40

8602 550 18415  =3.34 ~11.11 'L.93 - 2.64 <11 6.97€+00 ~3.83  -4.98  -1.56
B603 | 563 24.33  2.82 -9.43 8.85 3.23 <14 1.04E401  2.98 1.04 $.25
8604 423 41.25 4.02  =1.57 12,00. 2.50 <12 6.27€400  3.50 2.21 563
8605 744 .00 8.05 . 1.91  16.50 2465 . .10 7.01€400 7.78 6.12 941
8606 251 635414  B8.82 2427 13.83 | 2.46 <16  6.06E+00  9.10 6.75  10.73
8607 0 100.00 '
| 8608 ¢ 100.00
: 8609 0 100.00 . , A ‘
| 8610 421 43.41  6.03  -3.05  12.30°  3.02 <15 9.11E+00 | 5.40 4.00 7.66
1 8611 719 Clh. 4.63 =347 10465 2.85 S11 | BLI3E40D | 4.52 2.54 6.88
| 8612 728 2.15 3.04  ~4.15 9.54 . 3.4% <13 1.226401, 2.52 0.43 5.81




Automatic weather station at Trawsnant .
(continued)
YYMM SAMPLE PMISS AVG MIN MAX STDDEV STDERR VAR MED LQT uaT
wind speed {m.s ) .
B&01 565 20.0% .75 .00 10088 3.89 - v16  1.52€401  $.06 2041 3.69
6602 550 AL Ls 784 .00 15.21 4.18 18 1.75E+01  9.01 ALY 1 .1s
8603 563 Za.33 5.25 .00 16,17 3.33 Sl 1.11E+01 S.21 2.90 7.40
8504 4273 £1.25% 1.30 .00 8.85 2.26 LIl SLI12E+4C0 3.12 1.4 L.h2 .
B60S 744 .00 5.98 .00 20,47 2.76 210 7.60E+00  5.75 £.03 7.d
8606 251 65,14 4.18 .16 12.14 2-40 L1S  S.7SE+00 3.1 2.7 5.26
8607 682 8.33 .18 .05 B.36 1.74 .07  3.11E+00 - 3.1:0 1.381 4.306
8608 744 0 .00 3.35 .00 12.52 2.49 .09 6.21E+00 2.8% . 1.48% LG9 .
8609 719 S14 2.50 .00 10.22 1.70 06 2.BBE+O0  2.17 1.10 3.44
8610 744 .00 4.05 . .00 13.07 2.70 10 7.27E+00  3.75 1.81 5.73
8611 719 .14 5.24 .00 13.37 3.11 212 9.70E400  5.12 2.66 7.54
8612 728 2:15 $.66 .00 13.43 3446 13 1.206401  4.00 2060 B.36 .
Wind direction (degrees)
8601 595 20.03 217.589 79.70 " 72440 1.52 0.06 0.23E+01 205.00 174.80 254.80
8602 SSC 18.15 654721 192.50 122.50 0.47 0.02 0.22E400 67.15 $3.95  77.50 .
8603 S$63 24,33 186.713 319.00 283.10 0.95 0.04 O0.906+00 188.40 163.10 207.75
3404 423 £1.25 220.814 106.10 97.20 1.41 0.07 0.20E+01 217.50 189.75 287.10
8605 744 0.00 185.971 32.10 345.90 0.61 0.02 0-376+00 191.40° 183.62 195.90
B506 . 251  65.14 276.805 90.00  30.20 1.07 0.07 0.11£401 292.30 220.50 315.00 .
B&07 682 8.33 241.302 - 160.6Q0 135.00 0.92 0.04 O0.846+00 234.70 199.8¢ 275.27
B608 744 0.00 209.816 . 146.80 142.20 2.33 0.09 0.S54E+01 193.40 111.15 282.32
3609 719 Oulb 335.1431- 179.70  161.90- 1.95 0.07 Q.38€+01 337.30 238.10 44 .30
8610 744 0.00 189.403 324.90 313.00 1.04 0.04 0.11E401 196,00 186.00 201.90 .
8611 719 0.14 1964725 -.102.20 8§%.80 0.70 0.03 0.49€E+00 192.70 1B7.80 202.30 _
8612 728 2.15 206.794°°103.10 82.10 0.89 0.03 0.80e+00 198.00 187.50 234.02 ‘
Rain {(mm.hr ) _ .
8601 595 20.03 .36 .00 E.00 «83 .03 6.84E-0D1 0.00 0.00 0.50 !
8602 550 18,153 .00 .00 «50 - .02 00 4LL.S4E-04 0.00 0.00 g.00
£603 563 24433 .23 .00 7.00 Py «03 S.65€-01 0.00 0.00 0.00 .
B604 423 41.25 .25 .00 3.50 60 .03 3.57€E-01 0.00 0.00 0.00
8605 744 .00 .27 00 5.00 «65 .02 4.27E-01 0.00 0.00 ¢.00
8606 251 65.14 .22 .00 5.00 70 04 4.86E-01 0.00 0.00 0.00
8607 682 8.33 14 .00 5.00 %7 02 2.176-01 0.00 0.00 0.00
8608 744 .00 .27 .00 13.00 1.08 04 1.17E+00 0.00 0.00 Q.00 .
8609 719 14 04 .00 3.50 .23 «01  S5.26E-02 0.00 0.00 0.00
8610 Ted .00 .27 .00 5400 66 02  4.36E-01 0.00 0.00 0.00
8611 719 14 .50 .00 8.00 1.22 05  1.49€+00 0.00 0.00 0.50 !
8612 728 - 2.15 &S 00 7.50 « 938 04 9.70E—01 0.00 0.00 ,_ 0.50 .
Soll temperature ( C) {at approx. 10cm)
8601 595 L 20.03 3.75 1.25 6.98 1.05 - .04 1,11€+00 3.70 2.96 4.33 .
8602 550 18.15 1.84 «53 £.15 1.12 «05 1.25E+00 1.32 1.07 1.82
8603 S635 24433 2.19 «25 6.00 1.75 «07 3.07E+00 1.48 0.49 4.00
8604 423 41.25 5.05 3.02 7:25 .93 «05  Bl.64E-01 5.00 4,33 S.75 -+ |
3605 744 -00 7494 6.00 10.57 - .89 .03 T7.956e-01 8.02 7.29 3.50 .
8606 251 65.14 P48 . 8.00 10.77 .65 04 4.256-01 7.50 92.00 10.02
. BaO7Y 682 8.33 13.23 10.73 16.12 «85 " 03 7L19£-01 13,14 12.75 13.5¢
8408 744 .00 11.57 9.15 13,50 +85 03 7.18e-01 11.5¢ 11.00  -12.05
8509 719 W14 9.66°  bH.64 11.75. 1.07 ° .04 1.1SE+00 9.73 . 9.00 10,50 .
8610 744 00 9.06 6.31 11.68 1.50 «06 2.26E+00 9.18 7.78 10,50
8611 719 14 7.01 5.00 B.85 .95 «04 9.00E-01 . 7.04 6.25 7.75
86127 - 728 2.15 5.31 2.25 9.29 1.68 L06  2.B3EH00 5,25 4.00 6.34 .
, o
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Section 3

Spot gauglings and stage-discharge relations



Spot gauglngs Stage-discharge relation: Q@ = Cth + aB s
sit Stage (n) Number Date c A0 B Cade Uncertainty % Dates applied
ite
h h Ny | N (i , ZL &t | ceop ”
min max d C from to min Noin 1 Mpax © 700 -
! + 3.0 + 7.C + 5.¢
111 0.120] ©0.300 24 - 17.7.85 25.8.26 2923.3 0.0886 1.6532 I SCLIZA - 2.3 - 6.5 - 5.3 ol 26. 8.86
i +8.4 | 42 +20
LI2 | 0.0B4| 0.293 B |17 1.10.85( 5.8.86 | 2696.2 0D.063 | 1.82:10 | SCLI2A | - 7.8 -20 -16 k% 126, B.B6
+ 5.4 + 8.4 | +13
LI3 | 0.100| G.210 | 15 ~ | 23.10.85] 19.8.86 | 2863.3 0.071 | 1.7109 ¢ SCLI3A | - 6.1 - 7.7 | -12 ** 126, B.86
* + 5.0 +13 +20
LIg¥| 0.012( 0.120 | 10 - | 18.11.85] 8.4.87 | 1414.8 0.000 | 1.5072 | SDLI44 | - 8.3 -12 -15 % B. 4.7
1 + 4.5 +10 +1G
LIEY| 0.140| 0.360 | 27 - | 16.7.85 2.9.85 | 3253.1 0.048 | 2.3692 | SDLIGA | - 4.4 - 9.2 ] -9.0 HH 8.1G.85
+ 7.6 +18 +14
0.033| 0.147 9 | 11 | 14.1.86 | 30.6.85 | 4307.3 0.011 | 1.7280 | SDLI6S | + 7.0 -15 -12 {14.1.86(30. 6.86
¥ . + 6.1 +12 +12
0.045| 0.150 { 17 [ 6.7.86 { 25.8.86 | 92727 0.1007| 5.2766/| SDLISC | - 5.8 -11 -11 6.7.85|26. 8.86
+12 +30 +28
LI8 | 0.059| 0.205 | 12%| 14 | 31.12.85] 5.8.86 | 10519 0.051 | 1.9329 | SDLI84 | -il -23 -22 ** 126 B.BG
. + 8.3 +12 +18
CI3 | 0.290] 0.400 | 12 - | 12.3.86 | 24.8.86 | 6372.8 0.0307{ 4.7393F] SDLI3A | - 7.7 -10 -16 ** 126, 8.86
+11 +28 +21
CI4¥{ 0.015] 0.170 | 12 - 9.10.86[ 30.8.86 | 1187.3 0.012 | 1.2601 | SDCI44 | - 6.8 -22 -17 *% 126, 8.88
+ 7.3 +17 +14
CIS¥ 0.015| 0.060 | 11 - | 19.3.86 | 24.8.85 | 139D0.1 0.010 | 1.3749 | SDCISA | ~ 6.8 ~-15 -1z *% 126, 8.8%
‘ . 3% + 5.5 | + 7.7
CI6¥] 0.045| 0.130 8 - | 21.7.85 | 15.11.85] 1100.3 0.000°} 1.3732 | SDCI6A 3.8 -5.2 | - 7.2 * 7
+ 3.6 + 9.0 + 8.1
0.023| 0.285 | 23 - | 22.3.86 | 27.8.86 | 1009.7 0.011 | 1.3816 | SDCI&B | - 1.5 - 8.2 | -17.5 ? 6. B.86
1262.8 0.000 1.5005 SDCL16C [Derived fram  weir rmula
+ +18 +562 +36
GI1t]0.080 [ 0.240 | 17*| & | 29.10.85| 5.8.86 | 6989.8 0.052 | 3.2337 | SDGIiA | -15 -38 -27 ** 176, B.86
+ 8.0 +21 +14
uc4 |0.175 | 0.550 [ 8 6.8.85 | 25.6.86 | 1319.9 0.055 | 2.2361 | SDUC4A | - 7.4 -17 -12 *x 126, B.86
Ng HNumber of diiution gaugings * AD fixed at this value
No  Number of current zeter gaugings ¥ wvary unstable channel for rating purposes
*x Start of record Y includes 1 volumetric gauging
w weir § includes 2 velumetric gaugings
.

value of exponent unrealistically high

includes 4 volupetric gaugings



Bulk deposition and rain chenistry



Bulk deposition chemistry 1986: Upper Cothi (uc4)

TINE SIT NA [S cu Mne chn IH co al Pa CR HHN FE NI
19~FEB-86 ULt U .03 002 NS <13 4039 L0010 .007  .014 020 2011 .00
G4—MAR-B6 ucCk .30 1.00 Qg S5 2.HR 020 20010 188 -0Gz 003 .007 .Q12 L.DO3
13-Havy—86 ucs 5.00 20 oo L3N -30 064 .0010 .019 .025 003 002 .024 003
21-MAY-86 UCY 1.67 -00?2 L1589 - la 012 L0010 L0117 L0235 +003 .002 005 . 003
30-MAY-34 UCK 7.78 <50 002 LRG0 .61 =017 .C010 040 .02% .003 .002 .005 .003
04—~JUN-86 Urd 5T .10 LG02 -D8Y .42 .030 .0010 . 020 «025 +003 .002 .008 .003
11-JunN—86 ULCH .94 .10 002 PR¢AN BN -010  .0010 .012 ,025 .003 .002 007 .003
02—JUL-8s UCcsh

17-JUL-86 UCK <61 10 005 L0460 .37 Q24 .0d10 =016 025 .003 .003 .017 .0O3
24~JUL-86 uC4 :
25-JUL-86 vc¢ 1.63 L L0 006 21 1.75% .043 G030 008 025 L.003 L0005 .009 .003
29-JUC—86 uCh AT - 10 002 -060 + 33 007 .¢o10 L0312 - 025 -003 002 .006 L0033
08-AUG-B& UC4 51 L .00 D66 +%7 0 .027  .g0lQg .008 .025 .003 .002 .010 .0D03
12-nUG-86 uL4 s .21 L00% D50 -20 028 L0010 -018 025 .003 .003 L0177 .003
L9-AUG-86 UC4 1.1% .- .10 -0GA 136 <35 2019 L0010 .03t +025 003 .003 .040 .003
28-AUG-B6 UCh 2.00 230 .aaz 222 .21 L0146 »0010  .018 L0225 L0033 .002 .027 003
02-5€P—856 UCH

08-SeP-846 UCHK 1.54 .19 L0093 R 4 1.12 -G50 001G Q22 «003 .006 .012 .003
16-SEP—-86 UCH .98 .13 -010 L3 L 084 .0010 064 .00% .018 .071 -003

22-5EP-86 UC4
01-0CT-846 UcHh

08~0CT-B6 ULt 1,13 .72 .02 LZ8% .46 L3228 L0090 .086 .003 .020 .073 .003

15-0CT-86 UCk

22-0CT—-86 Uct 1.43 . 10 002 .218 .14 -045 -0010 « 004 «003 +002 005 003

29-0cT-8B6 Uct 5.34 J12 L0002 635 .27 .017  .0010 ,013 003 .002 L0806 .0O03

G5-NOV-86 UC4 2.08 - 10 L0072 L2463 - 13 =010 L0010 . 004 -003 +00% .018 «003

12~-NODV-B4 UCH 2.56 - 11 .002 F 3L .17 013 -0010 .,008 <003 - 002 .00S «003

21-NOV-84 UC4L 1.46 -72 L0002 .250 + 14 .007 0010 017 -003 L0002 .007 .003

24-NDW-R& UL

03-DEC—36 UC4 4. 14 .27 L0044 P 69 031 0010 .021 .003 003 019 003

10-DEC—86 uck 2.61 .13 .002 .52% .19 .028 .0010 .,0lé 003 002 L007 .003

17-DEc-86 UCH 1.72 10D 002 220 -09 004 L0010 <013 «003 -004. 003 - 003

23-DEC-86 uC4 1.39 .11 .002 .17z .14 .008 .golo .009 -003 .002 .011 .003

31-DEC-86 UC4 .76 L1000 L0072 L0481 .06 .00& .D010 .011 003 .014 003 .00
TIME 51T PH CoN AN TON NO2 TH e ra cL F ap SI 504 uv RAIN Hp 80cC TN
19-FEB-36 uC4 %.2 12 +13 .1 004 .7 1.0 2 .02 .2 L4600 2
G4—-MaR-846 urys 7.1 29 -33 . b .005% 12.2 -5 3 L02 2 1.93%0 -} 1.4
13-MaY-86 ucsd 445 3s <30 .2 004 2.G 4 .02 -2 2.590 .2 .6 .10
21-MAY-86 UCt 4,9 19 .25 1 .004 -8 .8 3 .02 .2 1.340 .2 .5 .12
J0-MAY-BS6 UCH 4.8 &6 37 « 3 - 004 S.2 -8 16 .02 2 44+5300 2 1.1 .05
O4-JUN-B6 UC4L 4.5 20 62 .3 .004 .4 1 .02 .2 2,820 2 1.3 L%
11-JUN—-B& UC4 [ 1 12 21 1 004 4 af 1 .02 .2 1.2480 . 2 5 04
02-JUL-B6 UC4 6.9 1264 2.30 6.0 .034 8.5 & .a3 .3 .6
17-JUL=88 UC4 4.6 23 AT .3 .004 .9 .2 1 .02 2 3.040 B L1l
24-JUL=86 UCS 3.6 134 1.50 3.3 .004 2 .02 .2 .9
25-JUt-B& UCL 6.1 20 <30 .3 004 5.2 2.7 2 .02 .2 3.230 .20 1.1 .36
29-JUL-86 Utt 5.1 8 .05 .1 .pos .8 .9 1 .02 .2 .820 .2 A .05
0B-AUG-86 UC4L 5.4 Lo .08 .2 .00 1.4 1.3 1 W02 .2 1.170 W20 L3 .04
12~AUG-86 UC4 4.6 1R W37 .5 .00¢ .5 .2 1 .02 .2 1.700 .2 1.0 .18
19-AUG—86 UC4 3.9 57 W64 .9 004 1.4 2 .02 .2 4.300 .20 1.4 .19
28-AUG-B6 UCE 4.5 25 09 .2 .004 1.3 2 .02 .2 1,430 2.2 .04
D2~SEP—B& UCL 4.7 26 15 10,004 o4 s .02 ) .2 .3 .06
08-SEP-86 UCL 5.5 36 .26 .3 D04 4.4 1.4 7 .02 .2 2.830 2 .7 .11
16-SEP-B6 ULL 4.1 48 1.7 .004 3 .02 .2 5.130 -3 3.2 .12
22-5EP-B& UC4L 4.9 25 39 .7 004 .6 2 .02 .2 2 241 P41
01-0CT-86 UCSE 3.9 79 79 1.9 .004 4 .02 .2 .4
03-DCT-86 ucé 3.8 86 2.90 2.4 L0004 4.5 2 42 .2 11.3460 o7 8.3 1.30
15-0CT-86 uCy 3.9 64 2.10 1.7 .004 2 +02 .2 3 1.0 .04
22-DCT-8B6 UC4L 4.9 18 .09 .1 .004 1.2 .73 .02 .2 1.090 .2 .2 .04
29-0CT=86 UCL 4.9 41 09 W1 .004 3.1 1.0 9 .02 .2 2.140 .2 .2 L14
O5—-NOV-B4 UC4E 4.8 21 .07 .1 004 1.1 B4 .02 +2  1.280 .2 .3 $06
12-HOV-86 UCE 4.9 20 06 .1 .004 1.7 t.0 4 .02 .2 1.330 .2 L3 <04
21-NOV~86 UC4L S.0 18 .10 .1 .004 1.2 1.2 4 .02 .2 1.080 2.2 .04
26-NOV=86 UCL 4.1
O03-DEC-B& UCYH 4.4 59 .52 .4 .00% 46 10 .02 2 4.320 3 L04
10-0EC-86 UC4 4.7 35 17 « 2  L004 1.7 «8 3 -02 P4 2.090 -3
17-DEC~B6 UCL 4.5 19 .07 .1 .004 1.0 7S .02 .2 1.060 .2
23-DEC-86 UCL 5.5 15 07 21 L0046 .5 1.6 3 .2 LB20 .2
31-DEC-86 UC4 5.3 8 .07 .1 L0004 .1 1.6 H .02 .2 L6350 .2



Bulk deposition chemistry 1986: Trawsnant {RCS)

Time 517 M K cu MG o N Ca nL AR R HN f HI
23-APR~B4H RCS .71 - 15 L0046 07! <21 019 L0010 L0211 2029 003 Q02 014, 005
Ql-mna¥Y-86 RCS .11 146 118 .2 050 L0010 L0383 025 003 L0002 L0346 L00)%
08-maY-36 RCS 1.52 . 10 003 »171 -5 v L0010 .020 025 L0063y L0003 019 .0D3
20-haY-86 KCS 1.42 -1z D02 -17¢ ] 014 .0010  .006 .02 003 .002  .00% - D03
11-JUN-B6 RCS | .77 .10 402 094 . LY .04 .01 010 -D25 003 ~.002 .008 .003

25—~JUN-B& RCS 3.80 1.00 L0200 1.730 0 2.40 260 L0100 L1133 .02%  .DO3 L,28D .03C  .030
02-JuL—836 RCS

09-JUL—-84 RCS 1.13 - 10 019 <236 .45 F145 0010 .028  .025 .003 .00% .027 .DO3
16—JuUL-86 RCS -30 - 10 2005 .037 .16 L0649 -0G10  .008  .025 .00% .002 .01l .003
29-JUL-B6 RCS )

I0-JUL-B4 RCS =55 -1 -002 «Q37 . 1q .008 L0010 .pl2 .730  .003 .po2 .008 .00)
06—-AUG-95 RLS 1.20 . 10 002 135 .12 .012 L0012 L0044 D25 .00 D0 L0007 .003
13-pUG-86 RCH 1.61 .93 002 . 1%0 -21 L0233 L0016 ,024  .D25 -003  .002 .003 .003
20-pUG-B4 RCS 1.10 . 10 002 - 150 24 027 L0010 017 L0255 .003 .002 .01% .GO}
27-AUG-86 RCsS -1 | .002 .080 .12 021 .00t LG15 .02% -00% .002 .008 .QOQ3
03—SEP-B4 RCS 1.98 . L0 .002 .226 .20  .025 -0010  .014 L0033 .002 .c28 .QQ3
10-SEFP—86 RCS

17-SEP-86 RCS +56 1.G0 002 089 .25 .031 L0010 .029 .003  .004 .003 .00}

24-5EP—-B6 RCS
01-0CT-86 RCH

08-DCT-86 RCS .40 .10 .004 056 .33 .0l8 L0010 .0Z6 .003 .00¢ .04G .003

15-0CT-86 RCS 1.0 .10  .003  .168 .50 .127 0040 .033 .003  .008 .037 .00%

22-0CT-86 KCS  1.89 .10 .002 267 .18 .034 0010 .009 .Q03  .002 .007 .003

29-0cT-86 RCS  7.18 .19 .002  .&45 .50 .0i& .00la  .ol0 L003  .002 .005 003

O5~NOV-86 RCS  2.70 .10 002  .330 .21 .03¢ L0010 .004 .003 .002 .017 .003

12-40¥~86 RCS  2.11 .10 002  .237 .15 .017 .0010 .G1R .003  .002 .006 .003

19-HOV-B6 RCS .86 .42 .002 101  -06 .009 .0010 .012 .005 .002 .00 .003

26~NOV-B6 RCS  2.57 .002 .293 .13 .0i0 .0010 .011 L0031 .002 .009 .003

03-0£C~86 RCS  7.R9 .45 .005 1.008 .65 .073 .0020 .028 .003  .004 .05& .003

10-0EC~86 RCS 4425 .20 .002 .529 .31 .034 .0010 .08 .003%  .002 .008 .003

17-DEC-86 RCS  1.30 .16 .002 .164 .10 .010 .0010 .01S .003  .002 .005 .03

23-BEC-86 RCS .12 .10 .002  .025 .11 .002 .0G10 .00% .003  .002 .008 .003
TIHME 5IT PH
————————— oD DD SRy AW o TeN wel T PO T cL F o 0p s 504 Uv  RAIN  HA ©DOC _ Tw
Z3-APR-B6 RCS 4.2 32 .10 .4 .00¢ . LT T T TTITTTTT mmmm mmeeem e o
OL-HAY-B6 RCS 5.9 35 .48 .4 .o0. a ; 0 w2 Zuoto <2 7 -13
08-MaYy-86 acs 4.3 28 .53 4 .00¢ 1.2 5 102 .2 4.350 -3 1.2
20-MAY-86 RCS 4.7 19 .24 .2 .g0¢ 2 . ] W02 .2 2.830 .2 .8
VI-JUN-86 RCS 4.7 12 .12 L) .ooe - S 202 .2 1.650 2 .7 .0t
25~JUK-88 RCS 3.9 37 2.00 1.% .00¢ 13.5 . 5 -02 -2 1.170 2 .8 .04
02-JUL-B6 RCS 4.3  B7 2.40 .0 .004 i 92 re koo -3 1.8 .19
09-JUL-86 RCS 4.6 23 .49 .2 .004 139.9 : RS AL B4
16-JUL-86 RCS &.5 14 .34 .2 .00 .4 N oy 12 2.trc AR .18
25-JUL-86 RCS 4.4 .07 L .00 . > 02 .2 1.800 +2 1.0 <07
30-JUL-846 RCS 4.7 11 Tl4 .l L0004 .3 5 N 02 -0 .2
06-AUG-B6 RCS 5.2 17 .29 .1 .00¢ .7 1.2 2 'gs -2 980 2 .t .04
13-AUG-86 RCS 4.2 39 .49 .6 004 .9 ’ p s -2 - 990 S ARE -08
20-AUG-86 ACS 4.3 28 .41 .3 .goe 1.2 > oy i 2700 S31.30 .11
27~AU5-86 RCS 4.5 1S .15 .2 .00S .3 i e ' +2 1.5 -16
03-SEP-84 RCS 4.7 25 .15 .1 .po4 .3 I R S - 2 -7 -10
L0-Sep 8¢ nes 3. ey oy oo S . .2 1.380 2 .7 07
L7-SEP-B& RCS 4.5 20 .24 .S .007 ” ; 02 e 3
24-SEP-86 RCS  £.2 3% 1.10 1.5 .004 3 '8 2 1.7s0 : +2 7 .20
01-0CT-B6 RCS 4,2 1.60 .9 .00¢ X o2 -2 .3
0B-DCT-86 RCS 4.1 35 .90 .7 .004 8 ! (06 .2 .2
15-0CT-86 RCS 4.0 51 1.0 1., oo - ! 02 .2 30 IS DA .11
22-0CT-34 RCS 4.8 23 .14 .1 .00 1.3 7 ay L 393 -2 2. - 17
29-0cT-86 mLs (o8 oi ey L1 o0 e S . W2 1.430 2 .7 .13
05-NOV-86 RES 4.7 26 .09 .2 .004 1.3 6 s o 13 gun 2o .o
12-NOV-86 RrCS 4.8 19 .08 .1 .00¢ 1.1 ‘3 -0 .2 1.5640 .2 .7 .04
19-NGV-84 R : - ‘ <02 .2 1.350 2 L3 .04

£s s.2 9 .02 .1 .004 .6 1.4 2 06
26-NOY-86 RCS 4.9 2D L04 1 .004 1.1 1.0 5 -0 -2 <510 .04
03-DEC-86 RCS 4.2 91 .86 1.1 .004 5.7 o 22 .2 1,29 .2 .04
10-0EC~86 RES 4,7 13 247 .2 oo 3a . ; 02 .2 6.590 .2 1.9 21
;;—oec—as RCS 4.9 15 .12 .1 .004 .7 1.0 s 'g; '; f‘fgg -6

DEC-84 RES 5.8 2 .02 .1 ,004  2%5.3 1.7 1 .2 .100 :;



Bulk deposition chemistry 1986:

TIME SIT NA
10-JAN—B& CWM 1.03
14~JAN-86 CcuUM 15.28
15=JAN—85 CWH 7.78
17~JAN~B& CUWH 3.33
20—-JaN-86 CWHM 3.13
22-JaN-84 CWM 2.84
23=JAaN—86 CHM 105
27-JAN~-B& CWM 7.08
03-FEB—~B8& CWM 1.58
17-MAR-86 CHM «36
02-APR-86 CWHM
03-APR—86 CWM
C4—APR—BS CWM
G4~APR-86 CWM 5.890
07+-APR=~86 CUM
07—-APR~865 CUWH
16~APR=86 CWM
18-APR-86 CWM
21-APR-86 CWHM 45
22-APR=B& CWM « 49
23-APR—86 CWM
06—-MAY—856 CWM
21-MAY-86 CWHM 1.86
05-JUN-86 CWHM 2404
2B—JUN-B6 CWH + 75
29~JUL-86 CWM W43
29-JUL-86 CWM 64
31-JUL=-B6 CWHM G4
01=-AUG—-84& CWM .34
12-aU6-846 CWH
13-AUG-86 CWM
14-AUG—B6 CUN
18-AUG-86 CWM
27-AUG—-84 WM
28-aUG-B4 CWHM
29-AUG—36 CWHM
01-SEP~85 CWM 1.39
02-SEP-86 CWM
03-SEP-B86 CWM 3.08
08-5EP~B6 CWM
10-SEP=84& CWM
10~-NOV~846 CWM 3.07
11-NOV-B& CWN 2.87
12-NOV-B& CWH 3.08
13-NOV-86 CWHM 47
14=-NOV-845 LWH A4S
15<-NOV—86 CWH
17-NOV-86 CWHM 1.48
1B-NOV=B6 CWHM 2.28
19-NOV-86 CWM «63
20-NOV—86 CWM
21-NOV-B& CWHM
24=NOV-86 CUM 13.55
25-NOV-8& CWH «84
26-NDV=86 CuUM 40
28=NOV-86 CWHM
28=NOV-86 CWM
01-DEC-86 CWHM
02-DEC=86 CHN
0B-DEC-86 CWH 76
Q9-DEC-86 CWM 2436
10-DEC~86 CwWmM
11-DEC-84 CuWM
12-DEC-B6 CWM
16~DEC—8& CWM 4430
13-DEC—86 CWM
19-DEC-86 CUWM 77
22-DEC-86 CWHM
23-DEC-8&6 CWM
24~DEC-B6 CHM 4.73
29-DEC~86 CWM 3.75
30—DEC—86 CWH 20
31-DEC—B4 CUM 2464

223

«17
« 11

«19
14
«10
+17
e 14
« 12
«18
« 10

« 10

=10
« B3

«10

«71
67
« 59
.59
. 56

.56
.50
o bh

.57
.10
.10

«11
118

.17

« 10

- 25
.26
« 10
« 13

<002

002
002

003
002
«Q02
004
002
002
-005
011

003

.003
.002

009

-G02
002
2002
002
002

002
.002
2002

«054
011
006

004
005

002

002

003
<003
002
«006

«&77

<043
«046

226
« 234
» 105
<056
081
«080
206
219

113

250
-1v9

<373

363
. 341
«388
050
056

176
273
071

1.580
.0388
.038

+087
279

«544
2077

«593
479
-025
312

27

.07
05

40
15
«16
.11
11
.12
24
W31

22

31

«35

W23
+14
.15
07
.07

.08
.14
<04

.57
.08
.03

.11
«21

+26
38
07
22

«009

L013
.007

013
2009
«057
-040
018
+064
«035
023

018

017
<014

024

008
005
005
010
011

020
015
.007

005
008
«005

«028
035

«042

039

031
«237
.031
029

Cwmystwyth
co AL PE
L0010 018 .o02
0010 J037 0oz
L0010 010 .002
Q0010 010 .004
£0010  .004 L002
0010 .004 L0022
.0010 .004 002
.0010 .010 .002
0010 .018 .003
«0020 .016 025
0010 ,009 025
0020 L0180 .025
«00I0 .011 .025
0010 L0211 .025
0010 L0013 _025
.0010 JOié& 025
<0010 L008 4025
<0010 .009 .025
-0010 .0l0 .025
.0010 .010 .025
0010 .01l6
L0010 015
L0010 .014
.0010 .0Q1l5
<0010 011
«0010 .00%
.0010 .00%
0010 .008
L0010 G112
+001C  .Q09
.0010 .009
+0010 L0046
.0010 .0D8
<0010 .004
L0010 . 004
20010 .004
-0010 .p18
0010 L0023
«0010 .D10
«0010 .017
«0010 .008
0010 .018
0010 .012
«0010 L0186

{CWM)
CR MHN
903 .002
003 L,003
.003 .002
«003  L002
003 .002
003 .002
003 002
L0033 .002
+003 ,002
003 .002
«003 ,002
«003  ,002
.003 .002
«003 004
2003 002
«003 .002
<003 002
«003  .002
«003  .0D2
L0033  .002
003 .002
003,002
.003 .002
+003  .CO02
003 .002
003 .002
.003 .C03
«003 .G02
.003 .00
<003 .002
003 .002
003 .002
003 .002
<004  .004
.003  .Qo02
-003  .0p2
.003 .002
.003 002
003 .002
003,027
.003  .0302
<003 ,002
<003 .go02
«003 .002

£ 007

«008
«G10

«023
0148
«009
«008
007
. 007
« 007
. 007

011

»005
003

« 0035

. 003
L00%
L0021
. 006
. 004

. 004
£003
. 003

003
007
<006

« 006
«013

.003

«0L7

- 307
<016
.015
£ 007

»003

«Q03
<003

«003
003
«003
003
»003
. 003
003
«003

003

« 003
2003

- 003

«003
003
«003
003
2003

003
.003
+003

003
2003
« 003

- G03
003

-0G3

«003

003
=003
003
«003



Bulk deposition chemistry 1986: Cumystwyth (CWM)

(continued)

ME SIT PH CON AN TGN NO2 TH FC TA CL F ap 51 504 uy RALN HA pac TN
10-JAN-86 CWM. 4.8 13 .11 1 .004 .6 .8 2 .02 .2 .790 .2
~JAN-86 CWUM 5.9 122 .47 .1 .004 8.6 2.0 31 W02 .2 44100 .2
‘—JAN-Bé CWM 5.5 62 .14 <1 .004 4.2 1.4 17 02 .2 2,070 .2
7-JAN-86 CWM S.1 33 .31 .2 .04 1.7 1.1 & L02 .2 1.370 .2
20-=JAN~BS& CHM 3.2 26 «14 o1 004 1.6 1.3 S - .02 2 14130 .2
22-JAN-86 CWM 4.9 25 .14 .1 .004 .S 905 W02 .2 1.200 .2
I-JAN-86 CWR 5.3 9 .05 .1 .0OS .6 1.6 2 02 .2 .320 .2
anu—aé cuM 4.8 53 .21 .1 .006 4.0 L7013 W02 .2 2,250 .2
3=-FEB-384 CWHM 3.9 53 57 5 004 1.1 3 02 2 4+330 «7
17-MAR—84 CWM 3.8 51 434 .8 .004  25.2 1 02 .2 2.920 4 .8
92~APR-B6 CWM 5.8 W45 .1 .004 9 .02 1.1 2 8
.—RPR—Bé CW#M 6.7 1.40 .7 L0004 g .03 3.0 1.0 5.9
4—APR—86 CWM S5 .23 .1 .004 3 .02 .2 _ 2.y
06-APR-B6 CWM S.1 50 .32 .1 ,004 3.1 1.7 .12 02 .2 2200 : A
07-APR—B& CWM 4.1 76 .7 L0046 1 02 .2 .5 1.2
—~APR-84& CHWM 4.2 1.3¢ 1.0 .004 4 «Q2 .2 b 1.7
QS'"RPR—Bﬁ CWHM 448 «32 2 Q004 2 .02 .2 .2
B~APR-B& CWM 4,2 L0B .4 004 2 L02 1.3 2.7
Z1-APR—B6 CHWM 5.0 6 1.00 .1 .004 .2 .21 02 .2 L2700 2.2
22-APR-B6 CWM 4L.é 16 .18 .2 .004 .1 1 .02 .2 14120 2.3
.}-Apn—as cuM 4l W24 .5 004 4 W02 4 3.9
b—MAY~86 CWM 4.5 28 .94 .4 .006 22 02 W2 26 .11
21-MAY-86 CWM 3.7 87 .41 .1 ,004 1.8 ) .02 .7 B.260 W2 .5 .13
05-JUN—B6 CWM 4.4 32 .17 .1 .004 1.2 4 .02 .2 1.880 W2 b .11
~JUN-88 CWN 4.8 16  «33 .2 .004 .8 .8 1 02 W6 1.580 22 b L04
Q-JUL-—BG CUM 4.7 12 .08 .1 .004 .3 R 04 L3 .B90 2 4 W07
9=JUL-B6 CWM 4.9 11 .15 .1 .004 .3 1.0 1 W02 a2 .760 2 .2 .04
31-JUL-B6 CWM 4.7 1B .05 .1 .004 .3 b1 02 .2 «920 2 .z .04
01-AUG-86 CWM 5.3 14 L,17 .1 .004 tod 1.3 03 .62 .2 1.030 2.5 .13
t-nuc—sa CUM 4.3 2B J18 .3 .004 1.6 4 02 .2 2.160 2 W3 .04
—AUG—86 CWM 3.5 134 1.40 2.3 .004 1 02 .3 .2 1.1 .04
14-AUG-86 CWM 4.6 9 .02 .1 -004 41 02 .2 .2 .5 <04
18-AUG-B6 CUM 4.3 5% .52 & 004 9 02 .2 W7 7 .04
7-AUG—86 CWM 4.4 18 .02 .1 .C04 1.0 2 02 .2 1.410 2 4 .04
Q-nua—ss CUM 6.6 35 .04 .1 .004& 306 02 L2 2 .k 04
9=AUG=86 CHM 4.5 26 .02 <1 .004 1.6 s W02 .2 2.000 22 W6 .04
01-SEP~86 CWM 4.7 18 .07 .1 .004 b 503 02 .2 1,270 L2 o4 04
§2=-SEP=B6 CWM 5.1 6 .02 .1 004 1.2 1 02 .2 ) 04
.3-5&9-36 CWM 4.7 29 a1l .1 .004 2el 6 7 02 .2 1.780 W2 3 .04
-SEP-86 CUN W02 «1 .004 8 .02 1.0 .10
10-SEP~B& CWM 3.5 183 L1.8G 5.0 .004 s 02 .2 .04
10-ROV=86 CUM 5.3 24 <12 <1 004 62642 1.4 6 .02 .2 1.250 2 W4 .04
1-NOV-86 CWM S$.0 25 .03 .1 .004 1.6 1. 6 .02 .2 1.270 W2 .2 60.04
*-Nov—as CHM 4.8 26 <02 .1 .004 1.6 .7 6 .02 .2 1.310 2 .3 .04
I-NOV~B6 CWMH 4.6 14 .26 .2 .004 .2 41 02 .2 1.460 .2 .z .04
14=NOV=86 CUM 4a6 13 <33 .2 .004 .2 W41 02 .2 1.610 2 .3 .04
15-HOV=85 CWM 5.9 62 .3 .004 14 J020 a2 .
I-NOY-86 CWM S.0 13 .08 .1 .004 -6 1.1 3 02 .2 - .890 2 .2 .04
~ROV-86 CHM 5.5 1B .04 1 .004 1.2 1.6 5 £02 42 .B40 2 .2 .04
19=NOV=86 CWM 5.3 -6 .02 31 004 =~ .1 1.4 1 .02 .2 «340—=— 2 .2 .04
20-NOY=86 CWN 02 .1 004 11 02 .2 .2
1-NOV-B6 CWM S.f 11 .02 .1 .00% 1.2 2 02 a2 2 a2 <04
Qﬂ—ﬂuv-as CWH 5.2 92 L,0B .1 .004 7.6 - 1.5 25 L0462 3,950 20 .2 .04
S—NOV-86 CWN 5.1 7 .05 .1 .004 .2 1.2 1 02 .2 L6520 2.2 .CS
26—-NOV=86 CWM 5.1 5 W07 .1 004 .1 1.3 1 W02 L2 +360 2 .7 G4
2RE-NOV-84 CWM 5,7 106 .08 .1 .00&4 29 02 .2 2 .4
~MOV=86 CWN 5.3
—DEC=86 CWM 4.1 .78 1.2 .004 11 02 o4
D2-DEC=86 CWM 4.8 26 .35 .1 .004 7 & 02 .2 2.7
0B-DEC—B6 CWM 4.7 12 .02 .1 .CO04 .3 © Wb 2 02 .2 . <910 .2
9-DEC~B6 CWM 4.6 3¢ <32 .2 .004 1.3 35 W02 .2 2.040 .2
~DEC—86 CWM 5.1 02 I 004 & W02 .2
1~DEC—86 CWH 6.7 W44 .1 .D0G 5 W15 .2
12-DEC—BS CUR &a0 48 a1 012 19 02 22
16-DEC~B4 CWN 5.8 65 .13 .1 .004 3.1 1.9 11 L02 .2 1.830 .2
G—nec-aa CWM 5.6 .15 .1 004 g 020 L2
~DEC—86 CHM 5.3 B .06 .1 .004 .2 1.2 1 02 L2 «560 ' .2
22-DEC~86 CWH 5.1 L1000 .1 .004 24 02 .2
23-DEC-86 CUM 5.4 L35 .2 (004 13 02 .2
i-nec——sa‘cun 5.2 44 .09 .1 .004 2.7 1.1 11 02 .2 1.810 .2
—DEC-86 CMM 5.0 31 .24 .1 .004 2.6 1.1 7 Q2 0 .2 2.160 .2
0-DEC-~B6 WM 5.2 3 .03 .1 .004  25.2 1.1 1 02,2 260 .2
31-DEC-B6 CWM S.9 28 .15 .1 004 1.8 1.9 .7 202 .2 1,570 .2



Rain chemristry 1986:

16—JuL—-86
30—-JuL-84
06—-nUG-86
13-auG-84
20-AUG~86
27-nUG-B&
D3}-SEP-B6&
1L7-5€p2-86
24-5EP-B6
01-0CT-86
08-pC T84
15-0CT1-8%
22-DCT-86
29-0CT-34
05—NOV-B&
12-xOV-86
19-NOV~-B&
26-NOV-B&
03-pEC-86
10-DBEC-B6
17-DEC-846
23-DEC-86
311-DEC-BH

-WD S

uos
vos
wos
wDs
Wos
wos
Wos
whs
vps
Wo s

1.51
7.53
2.09
1.64
1.52
5.30

4.07
1.98
4467
L.10

=11 002
<24 002

.10 L0022

-002
- 34 -002
«002

<17 .002
<10 .002
25 .002
.10 002

207
555
«236
214
«174
541

594
=250
<589
127

18-JUL-84
J0-JUL-86
C6-AUG-8E
13-AUG-86

20~-aUG-86,

27-aUG-86
03—-SEP-84
17-SEP-346
24-SEP-84
ol1-0CcT~8&
08-Qacr-84
15-0C7-86
22-0CT-86
29-0CT-B6
0S5-NOV-86
12—-HOv-86
I9-NOV-B6
26-NOY-86
O3--DEC-86
10-D£C~86
17-DEC—84
23-DEC-86
31-DEC-84

L
LA R IV s e I = B -

"o s
WODS
Wons
WD S

<
=
Ll

[ N R . ™

103
57
32
19
56
F3 3
18
14
38
T3
26
19
19
12

R o R N Ll Y

002
.002
-002
002
«0D2
002

002
2002
- 007
. 002

Trawsnant (wDS)
A Iy b AL PR ca
.40 .020 L0010 ,Ql2 .025 .0O3
.09 .042 .0ClC L0164 .025 4003
.29 .082 .oolo .ol2  .02% .oO03
S6&  .D27 .DQLD LGL7  .025 L0O03
.28 .045 .0010 .Ql& .032 .00}
LE7 L0111 .0010 .01 .025 .003
L1868 .026 .0ClO .o01D «00%
-yt
-14 .0l7 .0010 .004 .003
-37 .038 .0010 .012 .003
.13 S04 L0010 .004 ,003
«10 .036 L0010 .00S5 .003
11,032 L0010 .012 »003
2% 047 ,0010 .00¢4 .003
£2% .102 .0010 .016 =003
10 023 L0010 .017 003
<30 .037 .0010 .006 «003
05 -033  .00l10 L0046 -003
TA CL F op ST S04
1.6 1 07 -2 24440
3.3 1 .02 .2 1.1490
1.500
4 .08 P4 2,720
25%.0 3 .57 .2 3.920
.1 1 02 "2 1.020
4.8 5 18 «2 1.600
3 02 .2
1 04 .2
3 .02 P4
1 02 2
1 .02 .2
s 3 .02 .2 1.070
1.1 14 .02 2 2.590
8 4 - 02 .2 1.330
-9 3 .02 2 1.140
Y 2 2 1.160
1.1 1o .02 .2 1.950
11 .02 .2
o & & .02 «2 2.600
1.0 & .02 .2 1.089
1.2 1o .2 1,860
1.3 2 .02 .2 670

FE NI
.028 .00
-014 L0035
-a17 .00l
L0155 ,003
.003 .00
.006 Q03
L0330 .00«
.004  .003
2012 .00}
<013 .020
-0Cy .003
.J09  .D03
<004 .00)
-006 .00}
.004  .003
.00} .0C3
L0053 0035

RALN Ha DOC
2 vh
-3 1.8

4.0

o2 b

2.1 3.1

.2 .2

2 .9
N
.2
b
-3

2 -7

.2 3

-2 .2

.2 3

.2 .2

2

x4 +8

.2

.2

-2

.2

TH
«07
«82

.08
4.60
.07
.76

13
04
0%
10
G4
.08
06
« 20



Section b

Event sampled stream chemistry



Dates of autosampled episodes 1986

Catchment | Jan | Febi{ Mar| Apr| May| Jun| Jul| Aug| Sep| Oct| Nov| Dec
Stream
LI1 3 21 5 29
20 13
LI2 4 19 4 8
20 29
24
LI3 4 30
LI4
LI6 4 19
20
LI8 1 24 4
11
GI1 4 26 4
Uc4 22 24 19 9 28 20
29
CI2
CI3 17 (10 26 7
12
21
CT4 4 17 |10 5 24
20 22
CI5 4 28 25
CTé 4 3 21 8
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LI2 AUTO SAMPLE DATA

(041086-051086)
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LI2 AUTO SAMPLE DATA
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.7.

LI2 AUTO SAMPLES

(081286~091286)
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CI4 AUTO SAMPLES (241086-251086)

."7.

HnG/L nGsL
—_ .
6.40 [ 1.15

T

6 00" Lao— s
L. .
| + 1.05 — +
.
w 5.60-f . . 5 r .
= r . * (o] .
‘II' E + 3 1.00 —4 »
é [ + 6 e
o520 . X
- Q.95 —~t
‘II' + + *
. | | L — i " L " i
40 80 40. ao
ne/L NG.L
+ 12.
0.180 — " .

+
.
o
+

Q.160 — +

ALUMINIUM
+
CHLORIDE
0
.

Q. 140 — .

F
b
l‘!-
~
t

x 15 ming

*e

CI4 AUTC SAMPLES (241086-251086)

MGAL

6.00 —

5.60 —

+
.

E
&
<

=

-

Lo
—T“'F“4“‘T""T_*f—iﬁ—ﬂ—

+
+
+

+
LENES B e s e 4

PH

5.20 —

SapxIun

-
AN S s B e

3.60 s 4,80 — . » +
+ +
+ 4+ s +
T A Y S et PR
[ | | |
40 50 40. 29
us-sL
[ + -
r 56 . — +
1.20—
| .
[ 3 .
L . . . 32, —
1.IQ— r
F * r
5 L - L
= L =
g i . . . 48— .
& 100, . o I
c . 3 L
. Z L .
- n 8 44, —+ & + +*
0.90 —+ - e Y
l A, A s 4 L 1 1 il | i 1 L i £l 1 bl k.
1 f f i
40, 80 40, 80

|

[0}
~
r

x 15 ming



* e

900000060 0 00

—

Cha AU O SAMPLZS (1006286-110626)
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Section 6

Spot sampled stream chemistry



cIiir 10

cI2 10

c13 11

CI4 11

GI1 11

4.81
5450
4.00

»50

4¢15
4.90
3.10

51

5.03
6.70

3.90

+83

5.11
710
4.90
1.04

4.84
5.60
4480

«69

H 6.22

8.10
5450
1.06

735

8.20
6.50
42

6
1.37
« 73
16

«31
1.00
59
«13

«76
1.53
« 73
«21

« P4
1.37
«83
24

296
1.12
924
«15

1.26
1.60
1.07

22

1.66
1.80
1.47

'09

«63
«75
«50
07

.58
« 69
I4’8
'06

«68
« 81
«56
« 09

« 72
«90
IS3
10

«66
« 79
«53
« 09

79
1.07
« 72
=14

«83
« 9?5
77
« 06

508
I].O
07
«01

.12
221
.08
04

214
«25
«05
«06

«+09
«14
«05
«03

«18
«30
« 09
«07

«10
16
«05
«03

03
«05
«02
01

201
.02
«00
Q0

«01
«02
«30
.00

.01

«02

«01
»00

Iol
201
00
«00

.01
«02
.01
«00

«01
02
01
00

«01
«01
00
«00

«06
.OS
04
.01

.18
I23
12
203

«06
+13

.03

«03

«10
«23
«04
I06

«07
«»10
I03
«02

.09
16
«06

.04

«00
«01
«00
«00

«051
. 084
034
014

L] 120
175
«080
029

« 044
«121
2023
030

«127
171
074
027

« 077
«180
034
« 057

«181
394
092
+ 085

« 014
«031
«005
« 009

3.68
4.93
3.16

-52

3.34
3.80
3.03

«32

3.89
4437
3.38

«34

3442
4.50
2.92

49

4.08
4e71
3.92

247

4.01
516
3.42

64

517
5.89
4e45

52

5. 80
/.00
4.00

. 79

6.10

83.00

4.00
1.10

5.27
8.00
3.00
1.27

5.64
7.00
4.00

.81

5045
6.00
4.00

«69

5.36
600
4400

«81

6.82
8.00
6.00

« 50

Spot Sampled Stream Chemistry: Quarterly Statistics Jan-Mar 1986

1): Mean

2): Maximum
3): Minimum
4): Standard Deviation

Site, Number of Data Points

a9
6434
2e63
1.04

3.31
412
2eb2

o 45

3.21
3.89
2469

«36

3.13
3.47
2.51

226

3.19
3.67
3.17

«26

J.30
3.87
3.15

37

3.88
4e27
3.60

«20



. 4479 5435
5.70  7.60
4.10 2.60

"' 47 1.63

L1112
44564 4,83
5.80  6.50
4,30  3.10
.16  1.18

Lz 11

. Sel3 7443
6410 10.80
4,40  3.90

«58  1.90
LI3 12

. 4.96  7.72
5.30 8.70.
4.70 7.60 -

.21 99 -
L4 11

@ 554 .99
5.90  9,30.
5430  5.50

. W16 - 1.02

LI5S 10

. 660 12.98
7.10 19.80
6,00 5.80°

«36 4.38
LI6 10

" 6,68 16.17
7.50 27.80
S«B0  7.10

.51 7494
LI7 10

"; 496  6.09
5% 40 ‘7.50
4.50 4420

27 «91-
LI 12
5-60 8.10‘
6.50 9.60
6490 6470
e82  1.45
ucsé 3

Spot Sampied Stream Chemistry: Quarterly Statistics

1.13
1.71
54
!4()

t.01
1.45
«50
31

1.84

2.84

-3

+ 61

1.89

. 2817

1.381
24

1.31
la42
1.06
« 11

2.71
4016

l1.16

«98

3.92
7.00
1.52
2.12

1.26
1.5%6
84
V. 20

1.43
1.38
1.20

I39

=57
-8?’
« 36

«15

61
« 73
43
«11

« 75
1.04
49
+14

« 73
« 96
« 70
«12

.95
1.40
« 74
«19

1.55
2¢33
« 74
47

1.58
2450
« B0
+ 65

76
« 92
«55
=11

1.14
1-26
.96
«16

40
«75
‘O?
22

28
« 75
.38
I13

'28
.59
«04
20

.21
42
02
12

04
+06

04"

«01

205

,10"'
.02
«02

«11
«65
01
«20

26
+41
«08
+10

06
«G9
-03
-03

+21
02
31
«00

.02
D4
201
<01

02
-03
«01
01

lal
«02
«01
.00

«01
«02
«01
«00

«01
«02
'00
«01

.01
.02

«G0
w01

«02

«03
«00

01

«02
«Q4

- «00
02 -

.09
115
.06
«03

« 39
+14
«06
.02

«10
«14
«02
«04

-OS
«10
« 00
+ 03

+ 01
«01
+01
«00

.01

«02
«00
+01

+03
« 14
«00
04

« 08
«11
«01
«03

«12
22
«05
«09

345
2103
.012
«032

e 040
D3R
<014
«+ 025

«042
+093
«014
024

«015
«G23
«007
- 006

015
«021

<007
«004

036
"« 087
-FPZO
.019

« 057
«259
«011
074

047
- 0386

C 012

«019

«115
«167
«052

«058

Jan-Mar 1986 ({continuved)

Se78
Q.33
53465
1.51

5.90
3.39
4.19
1.20

6405
7419
4.40

.81

5.89
7449
5.35
1.55

5.56
7.33
4032
« 90

3.99

-'40?9

2.72
.63

7e58
13.00
700
1'00

7.32
10,90
7.00
1.08

7.83
?.00
6.00

I33

beb4
8.00
6.00

67

550
7.00
5.00

« 85

5.20
7.00
3.00

1.03

6.20
.00
5.00
1,03

717
%.00
6400
« 94

4+

7.00
8. 00
600
1.00

386
Go51
2.52

£54

3.99
4449
2.86

«60

4,11
4.82
3.09

47

3.69
.11
344

24

3419
3.44
2.90

16

3.06
Se44
2456

e 24

3438
4,98
2.72

»62

3441
3.90
2.08

» 47

3.98
425
3.63

«32




6420
2.70
1-11

4405
5440
2.40

94

5.05
6.30
3.60

«921

4e65
6.00
3.10

« 25

4457
560
2450

«89

* 15,80

6«80
3.80
+98

7«73

B.60
5.60
«80

1.17
ISO
I21

« 73
1.01
47
$ 17

«93
1.20
61
.18

.83
1.07
«59
»17

.86
1.08
I52
-16

1.17
1.39
69
+21

1.75
1.95
1.10

'23

.82
40
' 14

.55
» 77
«33
14

«70
« 84
-51
-11

568
+88
o4 4
«13

+ 55
«30
«40
.11

«75
+88
»53
«13

«85
=75
71
008

+12
04
02

I13
«18
DO?
04

«16
23
«05
«06

«11
«14
+06
02

«18
l31
«04
«08

+10
«17
204
«04

«03
+ 05
- 02
«01

01
.01
00

«01
02
01
«00

.01
.01
.01
00

«01
«02
« 01
«00

01
.02
.01
«00

«01
«02
«00
«01

.00
201
+00
+00

«07
04
.01

«18
.29
« G5
«07

=06
-8
«01
.02

11
.17
.07
.03

«06
« 09
05
- 01

«07
«13
+04

+03

«00
«0D
.Go
« 00

<058
«032
011

«131
«295
.038
078

« 027
«036
« 024
« 006

«083
«110
«095
«017

«050
«102
«015
«032

+ 040
+ 062
« 041
«011

-013
«0Q22
«010
« 005

531
2453
79

3+43
491
2447

«78

4a26
5.07
3.64

o4l

3.93
5.31
3.04

.63

4e26
5.05
3.41

40

be&?
535
3.84

«52

5.11
5.82
4.74

«35

8.00
5.00
1.00

6e42
8.00
5.00

1.00

6425

7.00.

5.00
62

558
7.00
5.00

« 79

558
7.00

5.00.

67

5.55
6.00
5.00

a52

7.338
8.00
7.00

«51

Spot Sampled Stream Chemistry: Quarterly Statistics Apr-Jun 1986

1): Mean

2}: Maximum
3): Minimum
4): Standard Deviation

Site, Number of Data Points

4032
250
«52

3+30
be29
2430

+ 64

344
3.98
2563

45

3.16
3.87
2.29

«48

53.18
3.74
1.90

49

3.31
3466
2415

=48

4.00
4458
2+94

l40



B

SIT NUM
4e81 5.34
5.40  7.80
4440 5.10
. 35 « 90
LIl 13
4457 5.03
4eB80 5.90
4e30 3.60
.16 .73
LI2 12
4099  6.52
6.10 8.90
4460 S.10
47 1.53
LI3 12
4.91 7+25
5420 9.30
4.70 5.10
«19 1.23
LI4 13
5469 6.91
6440 8.10
S«30 4440
- 34 1.07
LIS 13
671 12.26
7.20 16400
6420 11,60
036 2.91
LI& 10
6481 16.56
770 24.90
6440 9.20
.39 Se21
Li7 12
4e91 Se73
5440 7,70
4.40 3.60
.31 1.28
LI8 11
Se67 6423
6.70 8.70
5¢10  4.70
«60 1.17
ucs 11t

1.21

1 i
Low 7

1.94
.24

1.03
1.25
« 74
17

1.58
2etl
1.23

«53

1.81
2442
1.15
« 36

1.32
1.58
«76
24

2455
3.46

2402

« 72

3.99
620
2.21
1.31

1.18
1.60
78
27

1.10
1.50
75
« 24

«H4
« 73
+48
«08

« 69
+ 75
«57
07

« 75
« 91
.65
«09

« B4
1.07
« 638
«29

1.50
1.87
1.49

«29

1.63
234
«34
46

72
«21
« 4B
14

«90
1.26
« 71
« 16

«35
I64
05

19

59
77
«05
19

37
«57
.01
«19

.21
.33
«05
09

04
+09
.01
«02

«05
IOB
«04
.02

04
«G38
.03
32

«27
.36
13
«038

«0%5
.0?
'04
«01

.01
02
02
. 39

52
2
.01
«00

«01
«02
«00
IOO

«01
«02
.01
.00

01
«01
=00
«C0O

«01
01
200

.00

«00
«+01
«00
.00

«02
«02
«01
«00

«03
«21
«01
.06

.09
.11
.07
02

12
+13

»10
+ 02

«10
«13
«03
+03

=05
«038
.02
«02

«01
02
«+ 01
«00

«01
202
«01
« 00

« 00

«01 .

« 00
« GO

«08
09
«07
«01

«05
09
+03
«02

.051
2069
020
«016

20581
. 346
«003
«097

«032
2053
«+003
<016

+ 015
« 039
«007
- 009

+ 024
«086
«013
+021

+ 043
«062
«+027
«015

«0346
«086
022
«020

« 069
« 105
« 047
«026

091
«130
« 074
«025

3.84
7.08
5438

«33

be41
6.93
5.50

«51

6.10
6.66
4.23

o 72

6.16
7.23
5.81

41

5.59
6.79
3.26
1.00

4.22
5.00

3.74

o438

449
5.23
3.58

«47

452
5«23
3.41

57

5.05
Te73
3.30
1.24

9.08
11.00
5.00
1‘12

BeH7
9.09
3.00

49

8.67
900
8.00

+49

7.08
8.00
5.00

« 76

he92
6.00
4.00

49

4+80
6.00
4.00

79

5.42
6.00
5.00

51

7.18
3.00
6.00

«60

6.36
8.00
5.00
1.21

4.32
5430
3.356

bV

4edh
487
3.30

48

4.35
4.69
3«54

«38

3439
4.32
2.50
1.12

3.19
3.82
2419

«60

3.02
3460
2.10

«48

3.13
3474
2.06

«53

3.49
4.01
2424

61

3.77
4.88
2+68

«75

Spot Sampled Stream Chemistry: Quarterly Statistics Apr-dun 1986 (continued)




. CI1 13

3.71
4.10
3.30

37

4.33
6.00
3.10
1.11

4.33
5.20
4.80

«39

4.73

650"

2.40
1.20

4452
5.70
5.80

=55

5429

6440

.77

8413

G50
6.10
1.065

+ 75
«33
65
« 05

<90
1.27
+ 59
«25

«85
94

1.90
2,15
1.47

.22

+ 50 <06
«57 «03
A 05
« 04 01
«36 «13
« 74 24
« 42 09
.11 «05
«59 «07
« 74 «12
«e68 .05
«07 «02
64 +08
«80 «11
+49 «06
« 10 01
«57 07
«66 12
« 48 +04
«05 03
65 «06
«81 09
«52 «04
«08 «02
«86 04
1.01 «08
« 64 02
«12 «02

l47
6,00
00
1.66

01
«01
.00
«00

«01
«01
01
200

«01
+01
«00
«00

«01
02
«01
«+00

=01
.01
«00
«00

«01
03
«00
«01

«05
« 08
.04
01

«30
.64
«15
ll?

«05
« 07
+03
«01

208
11
205
+ 02

«06
«09
«04
.01

207
«10
«095

02

«00
+00
«00
+ 00

<082
141
.003
«035

«384
3.304
» 007
1.131

«052
+ 083
«0453
«017

»153
»263
« 147
«083

+104
210
« 325
«059

+« 206
+451
« 097
« 106

«015
e 026
« 003
+ 007

2.90
3.37
2449

'22

2.73
3417
2.08

28

3.75
4.29
3.99

« 30

3.06
3.563
2440

«30

3485
ba31

3.29

«28

3.19
.64
2.70

227

5.21
6.10

4.08.

+64

ba?77
6.00
4400

« 73

.92
6.00
4.00

79

4.77
6,00
4.00

«73

4.08
5.00
3.00

« b4

be77
6.00

4. 00

« 60

4414
5.00
3.00

+66

677
?.00
6.00
+ 83

Spot Sampled Stream Chemistry: Quarteriy Statistics Jul-Sep 1986

1}: Mean
2): Maximum
3): Minimum

4): Standard Deviation

Site, Number of Data Points

2475
3e41
1,97

!40

2.63
3.32
2.03

47

2+76
3.52
3.52

40

2465
3.29
2.02

45

2.80
347
2.21

«31

2267
3440
1.79

47

3.99
4456
2.98

«43



be73 1,49 3 .02

6400 53.39 1.929 .20 W40 W12 W17 L0388 $.06 11.00 7.07

4450 4eS0) V43 $ 53 W05 .01 L09 L0015 Ae00 3.33

. .53 1.40 .43 .09 W17 03 W02 021 39 . 30 .83
L1l 17

483 .23 1.533 .79 .35 .07 14 034 6.06 %450 4.55

6460 11.80 2,74 1422 W63 .03 .17 072 7.42 .00 5.16

4440 3.80 «21 .55 .09 .01 .08 .021 5.39 8.00 3.97

. .58 2.29 «70 18 .16 .01 .02 .021 62 52 36
LI2 12

S.71 8.38 2.20 74 16 .01 .08 «033 6403 8.08 3.95

6.50 10.90 2.93 .90 e53 .02 e13 +055 6.75 92.00 4,72

4460 5.30 1.15 63 04 .01 .01 016 7.00 2.44

. 67 1.95 266 .08 .15 .01 04 «016 34 «67 YA
L3 12

Se.11 735 1.81 .76 .14 01 .03 010 6.21% 6.75 3.79

5450 8.60 2.28 -2 +30 02 .09 o021 7.47  B.0D 4479

4,90 4.40 .28 e61 07 .01 .01 «003 5.23 5.00 3.39

. .18 1.22 .57 12 07 .00 .02 006 .70 «87 o4l
LI4 12

5«60 S«87 1.23 «87 <03 «01 .01 2016 Sa33 4482 432

5.90 7.10 1.52 1.08 06 .01 .01 026 5487 6,00

5.50 3.70 1.00 .75 .02 .00 00 +003  4.81 4.00 2.76

. .13 1.07 .15 «10 .01 .00 «00 007 31 «60 4.05
LIS 11

. 701 16.75 3.33 2.10 .03  L00 201 L0411 4.04 4.583 2.96
7:50 25.80 5455 3.14 .05 .01 .02 «057 7452 6400 3.72
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Section 7

pH-duration and Q-duration curves
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