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PUIREERR

ABSTRACT

This report presents the results of a drilling program
carried out between July 1984 and February 1987 near Borrika, South
Australia. The aim of the project was to study the small-scale
spatial variability of groundwater recharge. The holes are located
beneath mallee (Eucalyptus spp.) vegetation, and on land which was
cleared 50 years ago, and has since been used for pasturé and crops
under a dryland farming regime. Samples were analysed for water
content, chloride, matric suction, particle size, oxygen-18, deuterium
and tritium. '
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1 :Location of the site.




1. INTRODUCTION

This Technical Memorandum presents the results of a drilling program
carried out between July 1984 and February 1987 in the Murray Basin near
Borrika (Latitude 35° 2’ S, Longitude 140° 3' E), South Australia (Fig.
1). The work was undertaken initially as a CSiRO funded project and then
as part of an Australian Water Research Advisory Council (AWRAC) funded
project, and is aimed at determining the rates of groundwater recharge in
the western Murray Basin. The principal objective of this project is to
determine the changes in recharge which occur as a result of clearing
native Mallee (Eucalyptus spp.) vegetation for agficultural production,
and their effect on the flow of saline groundwater to the River Murray.
In all, 15 holes were drilled in a paddock cleared approximately 50 years
ago, and in the adjacent Mallee vegetation. The sife was selected for
study because of the extreme variations in crop grdwth which had been
observed over a number of years, possibly indicating large variations in
soil water flﬁx in the unsaturated zone above the unconfined Murray Group
aquifer. The locations of the holes within the site are illustrated in

Fig. 2.

"~ 2. SAMPLING

Drilling was carriéd out‘using IOQ mm diameter hand augers (holes
BUF02-18) and by rotéby drilling with the Division of Soils
’Investigator’ drilling rig, using”hélloﬁ-stemmed éugers and wireline
recovery equipment (BUFO1, BVD01-02, BVF01-02). Where possible,
continuous coring was carried out, although small gaps exist in several
of the profiles where sampling was not possible due to excessively hard
strata or lack of core recovery. Sub-samples of each core were collected

for water content and chloride analysis and stored in small air-tight
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P.V.C. containers (chippettes). In the case of the deep holes (BUFO1,
BVDO1-02 and BVF01-02), sub-samples were also collected for stable
isotope, matric suction and particle size analysis andfstored in glass .
Jars with airtight caps. In two of the holes (BUF15 and BUF18) sampling
was also conducted for tritium analysis, and samples were stored in -
several heavy-walled P.V.C. bags. Groundwater samples were collected
from the water table at holes BVDO1, BVDO2 and BUFO1, and analysed for

chloride.
3. ANALYSIS

Gravimetric water content and chloride concentration in the soil solqtiqn
were determined on all samples. These are the principal data used fof
estimating groundwater recharge by the methods of Allison et al.(1985)‘
thch are used in this study. Stable isotope analyses (deuterium and
boxygen718) were carried out on the deep (> 20 m) profiles in order to
estimate_theideuterium excess, a parameter required for an alternative
estimate of recharge. Holes BUF15 and BUF18 (located near holes BUFOS
and BUF08) were drilled late in the program primarily to enable sampling
for tritium analysis. These were used to test the validity of the
assumptions made when the above methods are used to estimate recharge.
Matric suction was determined on samples from three of the earlier
drilled profiles (BUF02, . BUFO3 and BUF06) to examiné thevchanges in the

suction profile which occur as the result of clearing native Mallee

vegetation.

4. RESULTS

~Tables 1 to 15 contain the results of the drilling program. The

_ terminology employed in these tables is given in the following section.



Figs 3 to 6 show the profiles of gravimetric water content, chloride
concentration in the soil water, and the deuterium and oxygen-18
concentration in the soil water, of the core holes located in the Mallee
vegetatéd areas. Figs 7 to 17 deﬁict the same profiles (where
applicable) for the holes located in the cleared area. Note that for
several of these holes, profiles of tritium concentration of the soil
solution and matric suction are also depicted. Chloride concentration of
the soil solﬂtioﬁ plotted against cﬁmulative‘water for all holes is shown

in Figs 18 to 22.

5. TERMINOLOGY

Theta g (g/g) : The gravimetric water content (grams of water per gram of
dry s0il) of the sampled interval. Determined by ovén dryipg-a 20-50 g

sub-sample for 24 hours at 105 °C.

Cum wat (cm)1 : The cumulative amount of water stored in the soil profile
to the bottom of the sampled interval. A bulk density of 1.5 g cm™ was

assumed in order to calculate the volumetric water content.

[Cl])-ss (mg/1) : The chloride ion concentration in the soil solution.
Total ¢thloride in the soil sample (grams of chloride per kilogram of
dry soil) was determined colorimetrically (Taras ei al., 1975) and
converted to the concentration in the soil solution using the

gravimetric water content (Theta g).

Cum C1 (mg/cmz)1 : The cumulative amount of chloride stored in the soil

profile to the bottom of the sampled interval. .

Mat Suc (kPa) : The matric suction of the soil as determined by the



filter paper method described by Greacen et al. (1987). Tht% value is

the mean of three replicate filter papers.

Delta-2 (SMOW) : The deuterium concentration in the soil solution,
measured using the methods described by Allison et al. (1985). It is
reported in delta units, the deviation in.o/oo from V-SMOW

(Vienna—Standard Mean Ocean Water).

Delta-iS (SMOW) : The oxygen—18 concentration in the soil sblution;
measured using the methods described by Allison et al.(1985).v It is
- reported in delta units, the deviation in 0/oo from V-SMOW

(Vienna-Standard Mean Ocean Water).

Tritium (T.U.) : The tritium concentration in the soil solution as
determihed by liquid scintillation counting. The concentrations are
reported in tritium units (T.U.) where 1 T.U. represents one atom of

tritium in 10'® atoms of hydrogen.

% Sand, % Silt and % Clay : The particle size distribution of the soil

material. The silt and clay fractions were determined using the pipette
method (Lewis, 1983) and the sand fraction calculated by difference.
Sand is taken as material coarser than 0;02 mm, silt between 0.02 and
0.002 mm, and clay finer than 0.002 mm. Breakdown of the s%pd fraction
was carried out for samples from hole BUF15 only, and is presented in

Table 14a.

1For the purposes of cumulative water and chloride calculations, when a
~depth interval was not sampled (eg 950-1100 cm in BVFO1), Theta g and

[Cl]-ss were taken to be the mean of the samples of the intervals above

and below.
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Table 1 : Core data for Mallee vegetated hole BVDO1.

Hole: BVDO1

Drilied: 16.07.84

~ Vegetation: Native Mallee
Land Unit: Sand Dune
Comments:

Sample Depth Theta g Cum Wat [C1]-ss Cum C1  Delta-2 Delta-18
' (cm)  (g/9) (cm)  (mg/1) (mg/cm2) (SMOW)  (SMOW)

3318 0- 10 0.102 2 . 21 0 -108.1 -14.1

3319  10- 20 0.040 2 124 0 - -68.4 -9.1

3320 20- 30 0.012 2 700 0 -45.4 -5.3

3321 30- 40 0.015 3 606 0  -26.0  -2.1

3322  40- 50 0.01 3 804 1 -19.7 -0.6

3323  50- 60 0.012 ° 3 761 1 -19.8 -0.7

3324 60- 70 0.013 3 o 1 -23.6 -1.7

3325  70- 80 0.026 3 498 1 -8.1

3326 80- 90 0.035 4 566 1 -27.5 -2.7

3327  90-100 0.028 4 651 2 ~-27.0 -2.9

3328 100-120 0.025 5 472 2 -25.2 2.7

3329 120-140 0.018 6 1813 3 -25.0 -2.7

3330 140-160 0.016 6 5753 6 -25.5 -3.0

3331 160-180 0.016 7 3721 7 -27.7 -3.1

3332 180-200 0.015 7 5069 10 -24.3 -2.1

3333 200-233 0.014 8 6669 14  -25.5

3334 233-267 0.014 8 83117 20 -28.8 -3.0

3335 267-300 0.013 9 9966 27 -32.9

333 300-333 - 0.014 10 13120 36  -23.7 -1.0

3337 333-367 0.015 1 14244 47 -30.0

3338 367-400 0.017 1 15044 60 ~ -30.4 -2.3

3339 400-433  0.040 13 15691 91 -34.4

3340 433-467 0.061 16 17665 144  -35.7 -4.2

3341 470-493 0.058 18 17754 180 -36.9

3342 493-516 0.053 20 17582 212 -34.9 ~ -4.3

3343  516-540 0.052 22 17665 245 .

3344 540-575 0.061 25 17574 301 236.1 -4.0

3385 575-610 0.061 29 20031 365 )

3346 610-645 0.068 32 18290 430  -34.2 -4.0

3347 645-680 0.066 36 16859 489 '

3348 680-715 0.069 39 18438 556  -35.6 -4.1

3349 715-750 0.058 42 . 18751 613

3350 750-785 0.067 46 18618 679  -35.1 -4.1

3351 785-820 0.063 49 18864 741

3352 820-855 0.062 52 19523 805 - -36.3 -4.1

3353 855-890 0.061 56 - 19961 868

3354 890-925 0.056 59 18920 924 - -34.4 -3.9

3355 925-960 0.052 ° 61 - 18901 975

3356 960-1030 - 0.058 67 18664 . . 1088. -33.1 -3.5
. 3357 1030-1065 0.055 70 - 20585 1148

3358 1065-1100  0.062 73 21333 1218 -30.4 -2.6

3359 1100-1135  0.059 77 20126 1280  -68.4 -9.1

3360 1135-1170  0.052 79

18475 1330 -30.7 -3.0



Table 1 continued.

Sample Depth Mid Dpth Theta g Cum Wat [C1]-ss Cum CI Delta-2 Delta-18
(cm)  (m) (9/9) (em)  (mg/1) (mg/cm2) (SMOW)  (SMOW)

3361 1170-1205 -11.88 0.061 82 17785 1388 -26.0 -2.1
3362 1205-1240 -12.23 0.052 85 17532 1435 -30.9 -3.1
3363 1240-1275 -12.57 0.056 - 88 14080 1477 -19.8  -0.7

3364 1275-1310 -12.92
3365 1310-1345 -13.27
3366 1345-1380 -13.62
3372 1380-1425 -14.03
3371 1425-1430 -14.28
3370 1430-1435 -14.33
3369 1435-1440 -14.38
3368 1440-1445 -14.43
3367 1445-1450 -14.48
3373 1450-1485 -14.68
3374 1485-1520 -15.03
3375 1520-1555 -15.38
3376 1555-1590 -15.73
3377 1590-1625 -16.08
.3378 1625-1660 -16.43
3379 1660-1695 -16.78
3380 1695-1730 -17.13
3381 1730-1765 -17.48
3382 1765-1800 -17.83
3383 1800-1870 -18.35
3384 1870-1940 -19.05
3385 1940-2010 -19.75
3386 2010-2080 -20.45
3387 2080-2150 -21.15
3388 2150-2220 -21.85
3389 2220-2290 -22.55
3390 2290-2360 -23.25
3391 2360-2430 -23.95
3392 2430-2500 -24.65
3393 2500-2570 -25.35
3394 2570-2630 ~26.00

.043 90 -16227 1514 -28.1 -2.4
.054 - 93 17829 1564 -8.1

.051 96 16276 1608  -30.2 -3.2
.047 99 17382 1663  -26.5  -2.9
.036 99 18400 1668  -27.1 -2.8
.040 100 .17901 1673 -31.2 -2.7
.037 100 17421 1678  -30.9 -3.4
040 100 18928 1683  -28.4  -3.1
.041 101 17659 1689  -29.1 -2.9
.038 0103 24740 1738  -25.5 '
.037 104 16374 1770 -27.2 -2.8
036 106 17464 1803  -32.9

.031 - 108 17559 1831  -25.8 -2.8
.037 110 - 17104 1864 - -30.0

.045 112 18365 1908 - -24.4 -2.6
.076 116 19276 1988  -26.8

.085 121 19124 . 2070 - -23.7 -2.2
.047 123 18759 2116 -36.9

.044 125 17507 2156 - -24.6 -1.9
.049 131 17521 2246  -25.6

.046 135 19522 2339 . -31.3 -3.2
.03 139 17436 2402

.036 143 15386 2461 - -31.6 -3.8
032 ' 146 13938 2508

032 150 13383 2552  -33.6 -3.7
.032 153 12333 2594

.041 157 11615 2644  -32.9 -4.3
L0486 . 162 11645 2700

.026 165 10649 2729  -31.6 -3.8
114 177 8448 2830

053 181 8328 2869  -33.3 -4.3

3395 2630-2700 -26.65 .043 . 186 7661 2904

3396 2700-2770 -27.35 .045 191 6530 ~ 2935  -33.3 -4.8
3397 2770-2850 -28.10  0.067 199 5982 - 2983

3398 2850-2920 -28.85  0.050 204 4849 3008  -32.3 -4.4
3399 2920-2990 -29.55  0.094 214 3973 - 3048

3400 2990-3060 -30.25  0.133 228 3802 3101 --33.3 - -4.4
3401 3060-3130 -30.95  0.141 243 3158 3148 ,

3402 3130-3190 -31.60  0.147 256 3045 . 3188 --34.3 -4.7
3403 3190-3230 -32.10  0.096 - 262 2896 . 3205 :

3404 3230-3300 -32.65  0.127 275 2485 ~ 3238  -33.5  -4.4
3405 3330-3380 -33.55 0.147 - 286 - 2070 - 3261 .

3406 3600-3780 -36.90 0

.224 408 1956 3502 -36.2 -4.6 -

Total depth drilled = 41.14'm
Water table at 36.95 m
Chloride = 1900 mg/1



Table 2 : Core data for Mallee vegetated hole BVDOZ2.

Hole: BVDO2

Drilled: 25.07.84
Vegetation: Native Mallee
Land Unit: Sand Dune
Comments:

Sample Depth Theta g Cum Wat [Cl]-ss Cum C1
(mg/1) (mg/cm2) - (SMOW)

(cm) (g/9)

3407 0- 10 0.068
3408 10-20 0.027
3409  20- 30 0.017
3410 30- 40 0.017
3411 40- 50 0.016
3412 50- 60 0.023
3413 60- 70 0.033
3414  70- 80 0.022
3415  80- 90 0.022
3416  90-100 0.031
3417  100-120 . 0.020
3418 120-140  0.017
3419 140-160  0.016
3420 160-180 0.015
3421 180200 0.015
3422 200-233  0.015
3423 233-267 0.015
3424 267-300 0.015
3425 300-333  0.017
3426 333-367 0.015

3427 367-400 0.037
3428 400-433  0.043
3429  433-467 0.041
3430  467-500 0.043
3431 '500-533  0.045
3432  533-565 ' 0.049
3433 565-600  0.055
3434 600-635 0.061
3435 635-670 0.058
3836  670-705  0.060
3437  705-740  0.056

3438 740-775 0.062

3439 775-810 0.062

3440 810-845 0.060
3441 845-880 0.059
3442 880-915 0.056
3443 915-950 0.057
3444  950-985 0.056
3445 985-1020 0.062
3446 1020-1055 0.056

3447 1055-1090  0.055

3448 1090-1125  0.058

. 3449 1125-1160.  0.053

(cm)
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134
161
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221
253
296
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Delta-2

-52.4
-51.8
-34.9
-26.7
-32.3
-35.6
-32.9
-22.4
-21.5
-23.1
-21.8
-21.7
-23.8
-23.7
-26.4
-25.8

-28
-27.4
-28.8
-29.6
-30.4
-30.1
-29.1

-29.3

-28.1

-28.7

. -28.3
-28.5
-29.9

-27.3

-27.8

-26.8

-27.3 -

Delta-18
(SMOW)

-6.82
-5.93
-3.31
-1.69
-3.03
-3.15
-3.35
-1.46
-0.35
-1.32
-1.73
-2.16
-2.1
-2.41
-2.17
-2.55
-2.76
-2.91
-3.54
-3.4
-3.36
-3.27
-3.19
-2.5

-3.43

-2.65

-2.82



Table 2 continued.

Sample Depth Theta g Cum Wat [Cl]-ss Cum C1 Delta-2 Delta-18
' (cm) (a/9) (cm) (mg/1) (mg/cm2) (SMOW)  (SMOMW)

3450 1160-1195  0.055 78 14591 987 -29.7 -2.98
3451 1195-1230  0.054 81 14544 1029
3452 1230-1265 0.052 83 14469 1068 -28.9 -2.78
" 3453 1265-1300  0.051 86 1474 1108
3454 1300-1335 0.060 89 15475 1156 -29.1 - -3.23
3455 1335-1370  0.043 92 15288 ~ 1191  -51.8
3456 1370-1405 0.045 94 13936 1224 - -28.9  -3.04
3457 1405-1440  0.053 97 11709 1256  -26.7
3458 1440-1475 0.030 98 14277 1279  -25.5  -3.08
3459 1475-1510  0.038 100 . .19634 1318 -35.6 o
3460 1510-1545  0.041 102 16798 1354  -28.3  -3.08
3467 1545-1580  0.040 105 15910 1388 -29.1 v
3462 1580-1615 0.062 108- 15645 1438 -29.4  -2.73
3463 1615-1650  0.099 113 15976 1521 -23.1 ‘
3464 1650-1685 0.042 115 15252 1555  -28.5 -3.04
3465 1685-1720 0.043 117 17042 1594  -21.7..
3466 1720-1780  0.043 121 - 11119 1637  -29.6  -2.85
3467 1780-1805  0.049 123 - 12312 1659  -23.7
3468 1805-1840  0.043 125 15191 1694  -31.9  -3.33
3469 1840-1875 0.056 128 14207 1735  -25.8
/3470 1875-1910  0.046 131 13846 1769  -30.9 - -4.81
3471 1910-1935  0.043 132 12995 1790 -27.4
3472 1935-1965 0.040 134 . 15108 1817 -32.7 - -3.41
3473 1965-2000  0.044 136 13132 1847  -29.6
3474 2000-2030 0.030 138 12473 1864  -31.3  -3.55
3475 2030-2065 0.037 140 13770 1891  -30.1
3476 2065-2100 0.035 142 12457 1914 -3 -3.75
3477 2100-2135  0.029 143 12766 1933 -29.3
3478 2135-2170  0.033 145 13594 1957 -33.6
3479 2170-2240  0.027 148 11530 1989  -28.1
3480 2240-2275 0.036 150 12692 - 2013 -31.2 = -3.48
3481 2275-2310  0.041 152 11810 2039  -28.7
3482 2310-2345 0.043 154 . 11807 2065 -32.6  -3.45
3483 2345-2380  0.045 156 11416 2092  -28.3
3484 2380-2415 0.034 158 12341 2114 -33.7  -4.23 -
3485 2415-2450 0.044 160 11425 2141 - -28.5° S
3486 2450-2485 0.064 164 . 9480 . 2173 -35.3  -5.42
3487 2485-2520 0.117 170 10476 2237 - -29.9
3488 2520-2555 0.045 172. 11620 2264 -32.8 - -3.93
3489 2555-2590. 0.054 175 10533 2294 . -27.3
3490 2590-2635 0.038 178 9503 2319 -32.3° -4.13,
3491 2635-2660 0.039 179 9492 2333 -27.8
3492 2660-2690 0.089 183 7763 2364  -33.7  -4.02
3493 2690-2730  0.043 186 8600 2386  -26.8 .
3494 2730-2765 0.056 189 . 7595 .. 2408  -33.1. - -4.15
3495 2765-2800  0.065 192 7700 2434 -27.3
3496 2800-2820 0.062 194 7455 2448 -35.4  -4.35
. 3497 2830-2865 0.067 198 6763 2479.. -29.7

3498 2865-2900 0.054 - 201 5704 2495 -34.6 -4,2



Table 3 : Core data for Mallee vegetated hole BVFO1.

Hole: BVFO1

Drilled: 27.08.84
Vegetation: Native Mallee
Land Unit: Sand Flat
Comments:

Sample Depth Theta g Cum Wat [Cl}-ss Cum C1 Delta-2 Delta-18
(em)  (g/9) (cm)  (mg/1) _(mg/cm2) (SMOW)  (SMOW)

3615 0- 10 0.044 1 434 0 -9.4 -0.4
3616 ~ 10- 20 0.036 1 361 0 --20.4  -1.9
3617 . 20- 30 0.045 2 569 1 -18.9 -0.8
3618  30- 40  0.039 2 80 1 -14.6 0.7
3619  40- 50  0.047 3 126 1 . -15.4 -0.2
3620  50- 60  0.040 4 133 1 -14.7 -0.8
3621  60- 70 0.030 4 293 1 -16.5 -1.6

3622 70-8 0.038 5 642 2 -18.1 1.4
3623  80- 90 0.039 5 1313 2 -17.0 -2.3
3624  90-100 0.032 6 2925 4 -17.2 -1.3
3625 100-110  0.027 "6 3663 5 -19.2 -2.0
3626  110-120  0.031 7 5058 8  -21.0 -2.6
3627 120-130  0.031 7 4636 10 -19.0 -1.5
‘3628  130-150  0.024 8 7592 15  -24.9 -2.5
3629 150-170  0.032 9 3950 19 -24.3  -2.5

. 3630 180-195 0.036 10 11128 32 -24.9 -3.0
3631 195-210  0.035 1 9769 40 -22.7  -2.3
3632 . 210-245 0.035 13 13134 64  -25.5 -3.0
3633 245-280 0.028 14 2357 82  -24.5 -2.4
3634 280-315 0.034 16 13856 107  -24.8
3635 315-350 0.034 18 14829 133 -26.0 -2.9
3636 350-385 0.034 20 14624 159 . -25.6 :
3637 385-425 0.035 22 13663 188  -25.0 -2.4
3638 425-460 0.028 23 14275 209  -24.3
3639 460-500 0.030 25 13697 233 -27.2 -2.6
3640 500-535 0.033 27 14942 259  -28.4
3641 535-575 0.032 29 11834 282  -28.4 -2.6
3642 575-610  0.037 31 11051 304 -28.6
3643  610-650 0.019 32 12963 318 -27.9 -2.5
3644  650-685 0.017 33 12653 330 '
3645 685-725 0.033 35 12858 355  -28.1 -2.6
3646 725-765 0.020 36 12825 370 -27.2
3647 765-800 0.041 33 11839 396  -25.7 -2.6
3722 800-835 0.053 41 14232 43  -27.0 -2.5
3723 835-875 0.034 43 17053 470
3724 875-895 0.030 44 15630 484  -26.6 -2.5
3725 910-950 0.019 45 12958 507 '

3726 1100-1125  0.027 52 13737 590  -24.7

3727 1125-1150  0.053 54 9932 610

3728 1150-1250 0.038 59 12676 682  -27.4 -3.2
3729 1250-1288  0.031 61 12694 704

3730 1288-1325 0.036 63 12428 729  -25.9 -3.0
3731 1325-1363  0.041 65 13832 762



Table 2 continued.

Sample Depth Mid Dpth Theta g Cum Wat [Ci]-ss Cum C1 Delta-2
(mg/1) (mg/cm2) (SMOW)

(cm)

3499 2900-2935
3500 2935-2970
3501 2970-3005
3502 3005-3040
3503 3040-3075
3504 3075-3110
3505 3110-3145
3506 3145-3180
3507 3180-3215
3508 3215-3250
- 3509 3250-3280
3510 3280-3310
3511 3330-3355
- 3512 3355-3380

Total depth drilled = 42.50 m

(m)

-29.18
-29.53
-29.88
-30.23
-30.58
-30.93
-31.28
-31.63
-31.98
-32.33
~32.65
-32.95
-33.43
-33.68

(a/9)

0.12
0.103
0.130

0.133

0.125
0.140
0.133
0.077
0.119
0.126
0.123
0.100
0.149
0.158

Water Table at 36.4 m

Chloride =

1670 mg/1

(cm)

207
213
219
. 226

233

240
247
251
258
264
270
274
284
289

5055
4658

4065

4252
4332
4035
3902
3573
3446
2999
2854
2580
2287
2235

2525

- 2550

2578
2608
2636
2666
2693
2707
2729
2749
2764
2776
2798

2811

_Delta-18
(SMOW)

-28.9

-36
-29.1
-35.8

-36

-36
-34.9

-35.5

-36.3

-4.12
-3.78

-4,25

-4.44

-4.32



Table 4 : Core data for Mallee vegetated hole BVF02.

Hole: BVF02

Drilled: 15-16.02.88

Vegetation: Native Mallee

Land Unit: Sand Flat

Comments: Approximately 30 m east of BVFO1

Sample Depth Theta g Cum Wat [C1]-ss [C1]-ss Cum C1 Mat Suc

(em)  (9/9) (cm) (mg/kg)  (mg/1) (mg/cm2)

1 0- 50 0.052 4 368 7049
2 65-100 0.052 9" . 744 14307
3 100-150 0.042 12 615 14598
4 150-200 0.051 16 821 16251
5 200-250 0.038 19 606 16006
6 250-300 0.037 22 559 14944
7 300-350 0.042 25 602 14422
8 350-400 0.037 27 562 15273
9 400-450 0.041 31 609 14848
10  450-500 0.048 34 698 14403
11 500-550  0.041 37 570 14039
12 550-600 0.044 417 " 591 - 13361
13 600-650 0.052 44 695 13402
14  650-700  0.056 49 - . 684 12108
16 700-750 0.052 53 650 12542
16 750-800 0.045 - 56 586 13043
17°  800-850 0.036 59 491 13452
18  850-900 0.046 62 721 15630
19 900-950 0.050 66 956 19027
20 '950-1000 0.049 70 818 16580
21 1000-1050  0.061 74 1250 20430
22 1050-1100  0.037 77 630 16824
23 1100-1150  0.056 81 903 16002
24 1150-1200 0.047 85 758 16100
25 1200-1250  0.072 90 1648 22921
26 1250-1275 0.068 95 1453 -~ 21336
27 1300-1350 0.048 101 799 16781
28 1350-1400  0.057 105 1129 19974
29 1400-1450 0.038 108 656 17384
30 1450-1500  0.045 M1 83 18557
31 1500-1550 0,035 14 653 18916
32 1550-1600 0.032 116 582 18256
33 1600-1650 0.029 19 567 19251
34 1650-1700  0.039 122 686 17788
35 1700-1750 0.048 125 615 12893
36 1750-1800 0.043 128 752 17674
37 1800-1850  0.039 131 708 18084
38 1850-1900 0.064 136 1021 16040
39 1900-1956  0.060 141 1003 - 16691
40 1950-2000 0.067 145 1008 15153
41 2000-2050 -0.069 151 1005 14531
42°2050-2100  0.043 154 638 15004

43 2100-2150  0.043 157 727 16968

28

96
142
204
249
29
336
378
424

476
519 |

563
616
667
716
760
796
850
922
983
1077
1124
1192

- 1249

1373
1482
1584
1668
1718
1780
1829
1873
1915
1967
2013
2069

2123 |

2199
2274
2350
2425
2473
2528

(kPa)

2492.9 -

1413.6
1711.3
1452.4

1369.7

1414.0

656.4
924.7

716.2 -

491.1
504.6
402.2
598.6
286.6

-285.2
478.0
345.5
306.6
412.6
302.7
167.7
266.9
156.8
206.7

92.9
85.0
51.3
45.9
43.5
44,5
44.9
33.1
31.3
43,3
74.0
- 48.3
62.1
61.0
118.0
99.2
210.3
90.6
115.5



Table 3 continued.

Samp1e Depth
(cm)

3732 1363-1400
3733 1400-1438
3734 1438-1475
3735 1475-1513
3736 1513-1550
3737 1550-1625
3738 16251700
3739 1700-1775
3740 1775-1850
3741 1850-1925
3742 1925-2000
3743 2000-2075
3744 2085-2150
3745 2150-2225
3746 2225-2300
. 3747 2325-2375
3748 2375-2400
3749 2450-2520
3750 2520-2600
3751 2600-2645
3752 2675-2715

Theta g Cum Wat ({C1]-ss Cum C1

(g/9)

0.037
0.060
0.034
0.028
0.033
0.035
0.062
0.033
0.056
0.062
0.066
0.054
0.049
0.054
0.063
0.089
0.103
0.186
0.229
0.249
0.245

(cm)

67
n
73
74
76
80
87
9
97
104
m
118
123

129

136
146
150
180

207.

224
250

12949
11568

12206

10771
11761
14103
13702

11130 -

9213
15810
13800

9798
10965

9626

7813

5956

5951

4377

5955

- 2368

4063

788
827
851
868
889

945

1041

1082 -

1140
1250
1353
1412
1473
1531
1586
1646
1669
1810
1974
2014

2109

Delta-2 Delta-18
(mg/1) (mg/cm2) (SMOW)  (SMOW)

-25.7
-26.4

-26.1

-29.3 .

-30.9

-30.1
-30.3-

-31.2

-36.7

-35.9

-3.1
-3.0

-3.0

-3.6

-3.8

-3.9 .

-4.0



Table 4 continued.

Sample Depth Theta g Cum Wat [C1]-ss [Cl]-ss Cum C1 Mat Suc
(cm)  (g/9) (cm) (mg/kg)  (mg/1) (mg/cm2) (kPa)

44 2150-2190  0.042 160 719 17199 2582 126.6
45 2200-2250 0.038 164 685 18091 2644 204.8
46 2250-2300 0.048 - 167 811 16734 2704~ 200.7
47 2300-2330 0.041 - "-*170 - 597 14597 2749 260.4
48 2350-2400 0.059 176 851 14547 2835 229.4
49 2400-2450 = 0.076 1182° 990 13057 2909 233.3
50 2450-2500 0.099 189 1292 12990 - 3006 17141
51 2500-2550 0.117 198. - 1782 15256 3139 148.9
52 2550-2600 0.155 210 2305 14861 3312 165.7
53 2600-2650 0.163 = 222 2140 13132 3473 109.3
54 2650-2675 0.166 234 1950 11767 3618 211.8
55 2700-2750 0.162 253 . 2062 12740 3849 88.2

56 2750-2800 0.169 265 2263 13428 4019 54.5
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Table 5 : Core data for cleared hole BUFO1.

Hole: BUFO1

Drilled: 13.08.84
Vegetation: Cleared 50 years
Land Unit: Sand Flat
Comments:

Sample Depth Mid Dpth Theta g° Cum Wat' [Cl1]-ss Cum Ci

(cm) (m)

3516 0- 10 -0.05
3517 10- 20 -0.15
3518 20~ 30 -0.25
3519  30- 40 -0.35
3520  40- 50 -0.45
3521 50- 60 -0.55
3502 60~ 70 -0.65
3523 70- 80 -0.75
3524  80- 90 -0.85
3525 90-100 -0.95
3526 100-120 -1.10
3527  120-140 -1.30
3528  140-160 -1.50
3529  160-180 -1.70
3530 180-210 -1.95
3531  210-245 -2.28
3532 245-280 -2.63
3534 280-315 -2.98
3535  315-350 . -3.33
3533 350-385 -3.68
3536  385-420 -4.03
3537  420-455 -4.38
3538 455-490 -4.73
3539  490-525 -5.08
.3540 525-560 ~5.43
3541  560-595 -5.78
3542 595630 -6.13
3543 630-665 -6.48
3544  665-700 - -6.83
3545  700-735 -7.18
3546  735-770  -7.53
3547  770-805 -7.88
3548 805-840 -8.23
3549  840-875 -8.58
3550 875-910 -8.93
3551  910-945 -9.28
3552 945-980 -9.63
3553 980-1015 -9.98
3554 1015-1050 -10.33
3555 1050-1085 -10.68
3556 1085-1120 -11.03
3557 1120-1155 -11.38
3558 1155-1190 -11.73

(g/g)f

0.050
0.064

0.068 -

0.125
0.131
0.088
0.065

0.058 -

0.055
0.054
0.063
0.040
0.053
0.064
0.054
0.055
0.059
0.058
0.058
0.064
0.062
0.069
0.066
0.061
0.061
0.064
0.037
0.042
0.038
0.044
0.049
0.046
0.053
0.070
0.051
0.066
0.073
0.059
0.049
0.061

- 0.057

0.041
0.044

(cm)

100
102

(mg/1) (mg/cm2) (SMOW)

266
133
106
188
186
190
358
1097
778
487
1352
2778
1768
1350
1176
1007
1100
1434
1252
1241
1684

1761

1877
1598
1423
1431
1695
1871
2276
2411
2496
2711
2781
31
3543
3691
4538
4429
4414
3977
4068
3759
4102

NN OO OO D DWW RN NN e a2

100 |

108
119

129 .

141
159
172
184
197
209
217
226

mpwwr\)—--a—\ooo_

-23.9.
-21.7¢
~-35.5
-28.9
-27.6 .
-28.2

-25.1

.-26.9
©-26.3

-26.9
-25.8

-32.0
-33.3
-33.4
-32.8
-32.6
-31.4
-32.7
-30.4
-32.8
-31.1
-32.6
-31.1
-30.3

-29.9 -

-25.6
-28.3
-28.1
-31.0
-29.0
-28.6

-30.4

-27.8

Delta-2 Delta-18

(SMOW)

-3.3
-3.2
4.7

-2.5
-2.3

-3.8
-3.7

C-3.7

-3.4
-3.7

-3.8
-~3.5



Table 5 continued.

Sample Depth Mid Dpth Theta g Cum Wat [Cl1]-ss Cum C1  Delta-2 Delta-18
(cm)  (m) (a/9) (cm)  (mg/1) (mg/cri2) (SMOW)  (SMOW)

3559 1190-1225 -12.08 . 0.040 104 2138 231 -29.5 ~-4.1
3560 1225-1260 -12.43 0.026 106 4000 236
3561 1260-1298 -12.79 0.045 - 108 2442 242 -32.0 -4.3
3562 1298-1335 -13.16 0.045 m 1758 .. 247
3563 1335-1373 -13.54 0.077 115 2870 259 -31.3 -4.5

3564 1373-1410 -13.91
3565 1410-1448 -14.29

' 3566 1448-1485 -14.66
3567 1485-1560 -15.23
3568 1560-1598 -15.79
3569 1598-1635 -16.16
3570 1635-1660 -16.48
3571 1660-1690 -16.75
3572 1690-1765 -17.28
3573 1765-1840 -18.03
3574 1840-1870 -18.55
3575 1915-1953 -19.34
3576 1953-1990 -19.72

- 3577 1990-2028 -20.09
3578 2028-2065 -20.46
13579 2065-2103 -20.84
/3580 2013-2140 -21.21
3581 2140-2215 -21.78
3582 2215-2290 -22.53

.057 118 2816 - 268
.052 121 2996 277 -33.4 -4.4
054 124 4700 291

.046 129 3500 309 - -32.7 -4.1
.062 133 5566 329

.056 136 5982 348 -29.4 -4.4
.037 137 6757 . 357

o7 141 7639 382  -30.8

065 148 5528 422 -29.9

.056 154 5909 459

.058 157 4786 472

.157 173 6745 574  -34.9

.128 180 3835 601

063 183 4444 614  -34.0

o7 187 4215 631

103 193 4151 - 656  -32.8 -4.4
.07 197 3397 - 669 = -

.081 206 3557 701 -31.3 -4.2
.102 218 3189 740 ‘

3583 2290-2365 -23.28 .106 230 4203 790  -33.4 -4.3
3584 2365-2393 -23.79 159 236 5955 826

3585 2393-2420 -24.06 185 244 4626 - 863 -34.4 ~4.5

' 3586 2420-2458 -24.39 175 254 6656 929 ’

3587 2458-2495 -24.76 L1720 263 5673 980 -34.0 -4,2
3588 2495-2533 -25.14 .243 277 5314 1055

3589 2533-2570 -25.51 .275 293 6139 1153 -35.2 -4.3
3590 2580-2600 -25.90 0.215 303 10404 1251 '
3591 2600-2665 -26.33 0.285 33 4448 1375 -34.7 ~-4.9
3592 2665-2700 -26.83 0.245 344 4853 1438

3593 2700-2740 -27.20 0.278 360 5805 1531 -34.9 -4.0
3594 2740-2755 -27.48 0.197 365 3874 1550

3595 2755-2815 -27.85 0.283 390 4069 1652+ -36.0 -4.4
3596 2815-2850 -28.33 0.300 406 3199 1703 -

3597 2850-2830 -28.70 0.251 421 3791 1760  -35.8 -4.8

Total depth drilled = 35.30 m
Water table at 29.4 m
Chloride = 3750 mg/1



Table 6 : Core data for cleared hole BUF02.

Hole: BUF02

Drilled: 12.03.85

Vegetation: Cleared 50 years' "
Land Unit: Sand Flat

Comments:

Sample Depth Theta g Cum Wat [C1]-ss Cum C1 Mat Suc - % Sand % Silt % Clay
(em)  (9/9) (em)  (mg/1) (mg/cm2) (kPa)

4861 0- 25 0.002 0 4799 0
4862 25-55 0.067 3 - 79 1
4863  55- 85 0.074 6 173 1 _ .
4864  85-115 0,080 10 149 2 .86 . 2 12
4865 115-145 0.067 13 135 2 '
4866  145-175  0.065 16 89 2
4867 175-205  0.064 19 m 3
4868 205-235 0.075 22 105 3
. 4869 235-265 0.069 25 - 90 3 227
4870 265-295 0.065 28 99 4
4871  295-325 0.072 31 102 4 93 01
4872 325-355 0.079 35 95 4 40
4873 355-385 0.079 39 66 4
4874 385-415  0.081 2 - 68 5
4875 415-445 0.089 46 65 5 43
4876 ~ 445-475 0.088 - 50 52 5 S
4877  475-505 ~ 0.102 55 84 6 89 1 10
4878  505-535  0.159 62. 76 6 29
4879 535-565 0.148 69 73 7
4880 565-595 0.104 73 - 56 7 34
4881 595-625 0.089 77 66 7
4882 625-655 0.097° ¢  82- 62 7 :
4883 655-685 0.086 85 n 8 20
4884 685-715 0.097 90 68 8 ‘ 8 1 - 10
4885 715-745 0.090 94 100 8 )
4886  745-775 0.094 98 106 9 29
4887 775-805 0.088 102 126 - 9
4888 805-835 0.070 © 105 178 10
4889 835-865 0.069 108 - 194 10 48
4890 865-895 0.080 12 - 203 n - o .
4891 895-925  0.085 116 247 12 g7 - 1 - 12
4892 925-955 0.086 120 - 275 13 - S
4893 955-985 O 14

051 122 367 - C 4T



Table 7 : Core data for cleared hole BUFO3.

Hole: BUFO3

Drilled: 05.05.85
Vegetation: Cleared 50 years
Land Unit: Sand Flat
Comments:

SampTe " Depth : Theta'g Cum Wat [C1]-ss . Cum C1 Mat Suc
(mg/1) (mg/cm2)- (kPa)

(em)  (g/9)

5320 0- 50 0.050
5321  50-100 0.127
5322  100-150  0.701
5323  150-200 0.092
5324  200-250 0.080
5325 250-300 0.085
5326 300-350 0.081
5327 350-400 0.080
5328  400-450 0.071
5329  450-500 0.079
5330 500-550 0.063

5331 550-600 0.070

- 5332 600-650 0.079
5333  650-700 0.075
5334 700-750 0.084
5335 750-800  0.080
5336 800-850  0.075
5337 850-900 0.079
5338  900-950 0.074
5339 950-1000 ©.086
5340 1000-1050 0.050
5341 1050-1100  0.078
5342 1100-1150 -0.054
5343 1150-1200  0.071
5344 1200-1250  0.068
5345 1250-1300  0.063
5346 1300-1350 0.047

(cm) -

4
13
21

28

34
40
46
52
58

63 -

68

73

79
- 85

91
97
103
109
114
21
124
130
134
140

- 145

150
153

972
1127

952

969
1233
1444
1916

1634 -

3215
3976
6683
7765
9264
10879
11768
13123
12904
13956
1541
15377

15089

13907
15575
13627

14129

13815
14254

4
14
22
28
‘36
45
56
66
83
107
139
179
234
295
369
447
520
603
688
787

925
988
1061
1134
1199

1249

154

345

178
401
377

487

402
1148

2n

% Sand % Silt

.78 4
89 1
91 - 0
84 2
90 0

% Clay

18

10

14

10



Table 8 : Core data for cleared hole BUFO4.

Hole: BUFO04
Drilled: 05.05.85

Vegetation: Cleared 50 years
Land Unit: Sand Flat

Comments:

Sample

5350
5351
5352
5353
5354
5355
5356
5357
5358
5359
5360
5361
5362
5363
5364
5365
5366 -
5367
5368
5369
5370
5371
5372
5373
5374
5375
5376
5377
5378
5379
5380

Depth * Theta'g Cum Wat [Cl]-ss Cum C1

(cm)

0- 10

10- 50
50-100
100-150
150-200
200-250
250-300
300-350
350-400
400-450
450-500
500-550
550-600
600-650
650700
700-750
750-800
800-850
850-900
900-950
950-1000
1000-1050
1050-1100
1100-1150
1150-1200
1200-1250
1250-1300
1300-1350
1350-1400
1400-1450
1450-1500

{a/9)

0.006
0.129
0.101
0.076
0.064
0.072
0.082
0.092
0.098
0.120
0.110
0.102
0.098
0.094
0.099
0.097
0.080
0.077
0.075
0.083
0.096

0.080

0.069

0.056

0.069
0.105
0.062
0.105
0.066
0.087
0.049

(cm)

o

15
21
26
3N
37
44
52
61
69
77
84
91
98

106
112
17
123
129
137
143
148
152
157
165
170
177
182
189
1193

Delta-2 Delta-18 % Sand % Silt

(mg/1) (mg/cm2) . (SMOW)

3118
162
228
316
419

472
257
262
286
200
273
333
296
351
395
4
588
M
917
937
865
989

1108

1199

1066

1048

1408

1665

2651

2813

2936

~N oow N O

10
1

15
17
19
22
24
26
29
32
36
40
45
51
57
63
69

74 -

79

94
107
120
139
149

-7.0
-21.2
-23.8
~26.5
-25.9
-27.2
-28.2
-29.6
-31.1

-29.7

-31.0
-32.7
-30.1
-32.0
-30.8
-33.6
-29.1
-31.6
-31.8
-32.7
-31.9
-32.1
-31.9
-30.7
-33.4
-35.1
-32.4
-34.8
-34.1
-33.5
-32.1

(SMOW)

-2.8
-3.8
-3.3

-3.2

- -4.0
-4.8

-4.9
-4.9
-4.8

-4.4.

86

89

92

90

89

92

Z Clay

12 .

n

10

10



Table 9 : Core data for cleared hole BUF(S.

Hole: BUF
Drilled:

Vegetation: Cleared 50 years
Land Unit: Sand Flat

Comments:

Sample

5382

5383

5384
5385
5386
5387
5388 -
5389
5390
5391
5392
5393
5394
5395
5396

- 5397
5398

5399

5400
5401
5402
5403
5404
5405
5406
5407
5408
5409
5410
5411

05
05.05.85

Depfhﬁ Theta g Cum Wat [C1]-ss Cum C1

{cm)

0- 10~

10- 50
50-100
© 100-150
150-200
200-250
250-300
300-350
350-400
400-450
450-500
500-550
550-600
600-650
650-700
700-750
750-800
800-850
850-900
900-950
950-1000
1000-1050
1050-1100
1100-1150
1150-1200

1200-1250

1250-1300
1300-1350
1350-1400
1400-1450

(9/9)

.084
.075
.042
.045
.053
.061
.053
.053
.048
.046
.044
.052
0.05
0.056
0.064
0.027

0.03
.036
.053
.042
047
.037
.047
.048
.049

0.04
0.052
0.036
0.049
0.058

OO0 00000 0o 0o

O O O o0 O O o O

(cm)

1
6

9

12
16
21
25
29
32

. 36
39
43
47
51

56.

58
60
63
67

70
73

76

80
83
87
90
94
97
100
105

Delta-2

(mg/1) (mg/cm2) (SMOW) -

263
373
408
532
506
478
375
377
419
540
343
327
339
378
327
475
537
797
1057
1519
2062
4011
5543
11194
9503
8286
10167
10581
9881

10752

14 .

16
17
18
19
21
22
23
25
27
3
36
43

74
114
149
174
213
242
278

325

— W NV WO

-21.0 -
-24.9
-29.9
-21.5
-30.2
-33.6.
~-34.0
-31.2
-32.5
-33.1

- -27.5

-29.2
-31.0
-30.5
-31.3
-30.9
-30.3
-27.1

- -28.2

-26.2
-27:7
-27.5
-28.9
~26.9
-29.7
-29.9
-29.6
-30.6
-30.8
-32.2



Table 10 : Core data for cleared hole BUFO6.

Hole: BUF06

Drilled: 05.05.85
Vegetation: Cleared 50 years
Land Unit: Sand Flat
Comments:

Sample Depth Theta g Cum Wat [Cl}-ss- Cum C1 Mat Suc
(mg/1) (mg/cm2) (kPa)

(em)  (g/9)

5412 0- 50 0.064
5413  50-100 0.115
5414  100-150 0.085
5415 150-200 0.083
5416 200-250 0.084
5417 250-300 0.065
5418 300-350 0.065
5419  350-400 0.096
5420 400-450 0.135
5421  450-500 0.169

5422 500-550 0.182
5423 550-600 0.117
5424 600-650 0.116
5425 650-700 0.091
5426 700-750 0.086
5427 750-800 0.094
5428 800-850 0.076
5429 850-900 0.092
5430 900-950 0.053
5431 950—1000 0.066
5432 1000-1050 0.061
5433 1050-1100 0.073
5434 1100-1150  0.061
5435 1150-1200  0.058

5436 1200-1250 0.045
5437 1250-1300 0.047
5438 1300-1350 0.066
5439 1350-1400 0.070
5440 1400-1450  0.089
5441 1450-1500 - 0.046

(cm)

13
20
26
32
37
42
49
59
72
86
94
103
110
116
123
129
136
140
145
149

155 -

159
164
167
m
176
181
188
19

281
236
225
194
- 179
260
309
333
347
320
346
446
534
650
753
989
1246
1405
2015
257
3034
4526
7487
5293
6159
6812
8176
7622
8576
11517

o ~N Ot WwW -

12
16
20
25
28
33

42

49
57
66
74
87

101

125

160

183

204

227

268

307

365

404

32

53
20

31

63
50
62

43

60

2 Sand % Silt

89 0
95 0
86 2
89 ]
92 2
92 1
86 1

X Clay

10

13

10

13



Table 11 : Core data for cleared hole BUFQ7.

Hole: BUFO7

Drilled: 05.05.85
Vegetation: Cleared 50 years
Land Unit: Sand Flat
Comments:

Sample Depth Theta g Cum Wat [Cl]-ss Cum C1

(em)  (g/9)
5441 0- 50 0.128
5442  50-100 0.053
5443  100-150° 0.055
5444  150-200  0.060
5445 200-250  0.071
5446  250-300  0.092
5447 300-350 0.084
5448 350-400 ©0.070
5449  400-450  0.087
5450  450-500 0.092
5451  500-550 0.082
5452  550-600  0.081
‘5453 600-650 0,073
5454  650-700 0.073
5455  700-750 0.074
5456  750-800  0.075
5457  800-850  0.084
5458  850-900  0.083

5459  900-950  0.077
5460 950-1000 0.052

5461 1000-1050 0.065
5462 1050-1100 0.067
5463 1100-1150 0.058
5464 1150-1200 0.067
5465 1200-1250 0.059
5466 1250-1300 0.072
5467 1300-1350 0.048
5468 1350-1400 0.049
5469 1400-1450 0.048
5470 1450-1500 0.093

(cm)

10
14
18
22
28
3
11

.46
52
59
65
72
77
82
88
94

100
106
112
116
121
126
130
135
140
145
149
152
156
163

“.Delta-2 Delta-18 % Sand

(mg/1) (mg/cm2)  (SMOW)

297
1034
965
852
93
1158
1243
2236
3580
5602
8447
7973
8960
12401
12744
13692
13140
14979
14981
14345
14059

. 12977

13458
13770
13226

12939

13605
14219
12727
12762

11

15
" 20

28

36

47

7
109
161
210
259
326
397
474
557
650
736
792
860
925
984
1053
1112
1182
1231
1282
1328
1417

-11.8
-18.9
-20.2
-23.4
-25.9
-24.1
-27.0
-25.3
-26.6
-26.9
-26.4
-28.1
-29.5
-28.8
-31:2
-31.0
-30.8
-31.0
-32.9
-30.7
-31.4
-31.5
-31.9
-29.5
-30.9
-31.1
-31.5
-30.3
-30.5
-34.9

(SMOW)

-1.52
-2.45
-2.41
-2.75
-3.12
-3.18

-3.34

-3.46
-3.67
-3.7

-3.58

-4.2
-4.82
-4.53
-5.69

87

87

89

92

94

% Silt

% Clay -

13

12

12

13

1"



Table 12 : Core data for cleared hole BUF12.

Hole: BUF12

Drilled: 05-06.02.87

Vegetation: Cleared 50 years
lLand Unit: Sand Flat

Comments: Drilled 1 m from BUF02

Sample . ..Depth  Theta g Cum Wat [C]]-ss Cum C1
C (em)  (9/9) (cm) - (mg/1) (mg/cm2)

31 0- 50 0.064 5 299 1
32  50-100 0.071 10 246 3
33 100-150 0.064- 15 223 4
34 150-200 0.063 20 328 5
35 200-250 0.067 25 374 7
36 250-300 0.072 30 393 9
37 300-350 0.065 35 486 12
38 350-400 0.063 40 586 14
39  400-450 0.055 44 612 17
40  450-500 0.049 47 740 20
41 500-550 0.046 51 885 23
42  550-600 0.065 56 739 26
43 600-650 0.063 60 737 30
44  650-700 0.047 64 627 32

45 700-750  0.067 69 396 34

46 750-800 0.060 73 776 37

. 47 800-850 0.047 77 1052 a
48 850-900 0.064 82 1081 46
49 900-950 0.057 86 1472 53
50 950-1000 0.074 92 1198 '59

- 51 1000-1050  0.068 97 1368 66



Table 13 : Core data for cleared hole BUF13.

Hole: BUF13

Drilled: 06.02.87

Vegetation: Cleared 50 years
‘Land Unit: Sand Flat )
Comments: Drilled 1 m from BUFO3

Sample Depth Theta’g - Cum Wat [Ci1]-ss Cum C1
(em)  (g/9) (em)  (mg/1) (mg/cm2) .

52 0- 50 0.020 2 953 1
53 50-100 0.098 . 9 131 2.
54 100-150 0.078 15 148 3
55 150-200 0.039 18 349 4
56 - 200-250 0.042 21 281 5
57 250-300 0.078 27 240 7
58 300-350 0.094 34 312 9
53 350-400 0.135 44 254 1
60 400-450 0.109 52 381 14



Table 14 : Core data for cleared hole BUF15.

Hole: BUF15
Drilled: 05.02.87

Vegetation: Cleared 50 years

Land Unit: Sand Flat
Comments: Drilled 1 m from BUFOS

Sample

OO~ P WwN =

10
1
12
13
14
15
16

7.

18
19
20
21
22
23
24
25
26
27
28
29
30

Depth
(cm)

0- 50
50-100
100-150
150-200
200-250
250-300
300-350
350-400
400-450
450-500
500~550
550-600
600-650
650-700
700-750
- 750-800
800-850
850-300
800-950
950-1000
1000-1050

1050-1100

1100-1150
1150-1200
1200-1250
1250-1300
1300-1350
1350~1400
1400-1450
1450-1490

Theta g Cum Wat [C1]-ss

(a/9)

0.
0.
0.
0.
0.
0.
0.
.047
.060
.054
.055
.053
.043
.044
.040
.040
.050
. 047
.056
.044
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

O 0O OO0 OO0 o0

o

0

072

053
038

044

oM
045
055

044

050

045
050
053
050
046
043
055
052

(cm)

12
16
19
22
26

SErE

46
50
53
56
59
63
66
70
74
77

SB8RE

96
99
102
106
110

Cum C1
(mg/1) (mg/cm2
210 1
269 2
473 4
234 4
205 5
203 6
124 6
207 7
188 8
165 8
155 9
224 10
224 1
206 1
349 12
274 13
213 14
165 15
224 16
265 16
275 17
456 19
an 21
684 23
798 26
1154 31
1465 36
2140 43
2448 53
3001 62

Tritium % Sand - % Silt

(T.U.)
1.5
1.5
13.4
10.5
10.5

6.2
4.7
2.1
1.8

1.1

0.6

0.9

0.1

S0

83

87

93

95

95

93
94

% Clay

14

10
n
12

12



Table 14a :

Sample

1
13
15
17
19
21
- 23
24
27
28

Particle size analysis for hole BUF15.

PARTICLE SIZE (microns)

Clay Silt Sand Gravel
<2 2-20 20-53  53-106 106-250 250-500 500-1000 1000-2000 >2000
% % % Z % 2 - % 4 4
14.1 0.4 0.5 1.4 81.5 0.8 0.3 0.3 <0.1
10.3 0.3 0.2 1.7 86.6 0.3 <0.1 <0.1 <0.1
10.9 0.3 0.2 1.4 86.2 0.4 <0.1 <0.1 <0.1
12.3 <0.1 0.2 1.6 84.4 0.5 <0.1 <0.1 <0.1
1.7 . 0.6 0.4 1.3 79.1. 6.0 .2 0.1 <0.1

5.6 0.6 0.2 0.4 28.7  17.6 8.4 37.9 3.9
5.3 0.9 0.2 0.6 42.0  31.2 8.1 12.2 0.8
5.5 0.3 0.3 0.6 48.2 25.2 7.6 1.8 0.4
3.8 0.9 0.3 0.8 56.3 19.2 8.6 9.8 0.6
4.2 1.4 0.3 0.8 33.4 27.6 12.0 20.4 2.0
5.2 0.9 0.3 0.7 49.8 30.3 5.6 7.2 1.2
5.7 0.6 0.3 0.7 27.3 271.7 15.1 23.1 1.5
4.7 0.9 0.3 0.4 18.3  16.8 14.2 44.4 6.6



Table 15 : Core data for cleared hole BUF18.

Hole: BUF18

Drilled: 30.01.87
Vegetation: Cleared 50 years
Land Unit: Sand Flat
Comments:

Sample Depth Theta g Cum Wat [Ci]-ss Cum C1

{cm) (a/9)

18.1 0- 25 0.061
18.2  25- 50 0.063
18.3  50- 75 0.044
18.4  75-100 .0.061
18.5 100-125 - 0.065
18.6 125-150  0.064
18.7 150-175 0.066
18.8 175-200 0.073
18.9  200-225 0.079
18.10- 225-250 0.083
18.11  250-275 0.083
18.12 275-300 0.079
18.13  300-325 0.074
18.14 325-350 0.075
18.15 350-375 0.076
18.16  375-400 0.073
18.17  400-425 0.070
18.18  425-450 0.078
18.19  450-475  0.080
18.20  475-500 0.079
18.21  500-525 0.075
18.22 525-550  0.080
18.23  550-575  0.082
18.24 - 575-600 0.082
18.25 600-625 0.071
18.26  625-650  0.069
18.27 650-675  0.071

18.28 675-700 0.065 -

18.29  700-725 0.070
18.30 725-750 0.076
18.31 750-775 0.070
18.32 775-800  0.071
18.33  800-825 0.071
18.34  825-850 0.068
18.35 850-875 0.072
18.36 875-900  0.077
18.37 900-925 0.078
18.38  925-950 0.084
18.39  950-975  0.072
18.40 975-1000 0.056
18.41 1000-1025  0.065
18.42 1025-1050  0.056

(cm)

- o o ;nm N

16
19
22
25
28
A

36
39
42
45
47
50
53
56
59
62
65
68
7
73
76
78
81

86
89
92
94
97
100
103
106
108
m
13

(mg/1) (mg/cm2)

1834
4533
6542
4614
3592
3575
3284
3370
3492
13637
4710
5016
5743

6113 -

6677

7450

8451
8914
8681
9521

10695

10213
9963

10308

11072

11557

11823

10853

12150

13068

13688

13747

13751

13446

13833

14069

13974

13865

13755

13158

12841

12747

14
25
35

53
61

70 -

92
106
121
137
154
173
194
216
242
268
296

326

356
387
419
448
478
509
536
568
605
641
677
74
748
786
826
867
m

976
1007
1034

Tritium
(T.U.)

13.1
10.3
9.4

6.7

2.0

0.8

1.3



(1/6w) 3GIMOIHD . (B/8) BYLIHL

. (SpussSnoyl) ) . :

vz 0z 9 2 8 ¢ O vz0 9L0 €00 O

[YONE TS WS OO BN N NSO U N N ot- b1t t _ |1 O VO I O | _.— i o'o
 o¢- o  g¢-
los-| | fos-
tez - | ez
Loz i N
I8 51
Lot~ o1~
L g-

[+

0O _ - BYL3NL

g1 4ng ofoy peJee|d 10} SO|130id : G ) eanBiy

(W) H1d3Q






(8/8) By13NL

VL) WOILINL (1/8W) 30O THD
; o e : . (spuesnoyy) - : , B
‘0ZOLOIYIZIOL ® 9 ¥ 2 0  ¥2 0Z 9L 2L €8 ¥ O %20 910 900 O
—P..-...-.-p..-...p._QQ- TSN NN TN YOO N RO T T T T B Y, Y NI T O T O T S O O Y T W ', Y
g6~ Y [ g6~
o~ os- L os-
o2 tee- $2-
. »
,. . -
02- L 02- L 02-F
(X154 e .
oL- Loss
$- L G-
0 °
30190 MO Bvi3HL

WNILI¥L

1] ojoy v.!.ao.u_ 0) sojijoid : ol oinByy



" B
s

Ve -
[
v

PR

e




- (I/8W) 30IOTHI

CO°L) WOILIMA (8/6) Byianl
o . ~ (spussnoyy) - : . . )
‘0ZOLOLPI21I0L @ 9 # 2 O 92 02 9L 21 € ¢ O 920 910 800 ]
-_p.L-,p-pr--_._hb Q'l [ NS NN Y U SSS0Y SNV U N T e | 0'0 Pbbhp—-—-.-..—.__ °¢|
o8- 113 lss-
los-  os- L os-
, ..OHNc | r‘Nu : L ¢2-
_ -2
toz-  02-  02-F
: -
g
L g1 L g1-
ot~ Lot
ﬂ.. e
[

WnILIdd

300D

Bv.i3HL

'S} 4N SI0Y POILEI> 10} SO11j0Id : 91 @inBi



-

. . o
NE

. - Lo &
: :
R PO . .
. . . : . . . -
Lo L P CAI . T . Rt YoE T e o . <o
) K & ¥ > ng coa . s




CN'L) WniLigd (178w) 3QI4OTHD (B/8) BYLIHL
o : . (spuesnoyl) : .
ozeiLolviZiOoL e ¢ ¥ 2 O ¥2 0Z 9L 2L 8 ¢+ O vZ20 910 800 0

——-b__wp.;—b__-_—h.-‘- ov- § S U VNN AU SV SN SN I | __...P ov- | S NS NS OO N Y UG TN TN A O S | ov-
113 L GC- LGS~
+0€- - 08~ 0~
rg2- -2 L G2~
+02- -02- F 02-
L 1 - -SL- - Gh-
+0L- 0L~
L G- L g-

0

WnNiLgs

JQMOTHY | . Bwi3HL

‘8t &Dﬂ O_Op,— —u.hﬂ.‘—u 40§ S9|)joid: L} einBid

(W) N1d30



E ¥
N DR
“ . " . : it
: ¢
B}
. .
H
N
2 B
b : N
; L
N N
- B : ' v . '
5 FO )




(W) 1430

- L) WNILIML (178w) 3QIYOTHI (8/6) BYL13HL
_ : S (Spuesnoyl) R :
.ozeLotvIZIOL S 9 ¥ 2 O ¥z 02 9L 2L 8 ¥ O v20 9il'0 800 0
[WT W NN TN O W O Q'OL_-_._H_—__.F ov- -_b._—_-;—_-___—,aﬁl
.mﬂl vmﬁl -Qﬂl
 0S- - 0€- €~
G2~ +r62- L G2~
L 02- L 02- L02-
e tst- g1~
O~ 0L -
G-

WNILINL

30OTHD _  BYLIHL

‘g1 NG #10Y PeIVe|d J0) So|140.d : L1 #nBid






(176w) ICIWOTHD R (1/6W) 30I4OTHD (1/6w) 30140 THD . , (178w) IGIWOTIHO

no (spuesnoyl) (spuesnoyyl) : - (spuesnoyl)
vZ o0¢ .m%—:«mu—c._.w v o *Z2 02 94 2L & ¢ O 2 02 9L 21 & ¢ O ¥ 02 9L 21 8 ¢ O
Lo L1 11006 Lt bt Ll llgog ettt d L L L1 1 106 h.__F_____.__oom
ooy | 00 00 | ooy
- 00¢ A - 00¢ 00€ ) -00¢€-
+00¢ 002 002
-001L +001 +o0t
0 0 %0
N,om>m . L0dAS . 20aAs . ~ LogAe

'Z0JAS PUE L 04AE ‘ZT0AAS ‘L 0QAS SejoY pejejeben
eeojjel\ 40} sejijoid J01em OAIRINWND SNSIGA OPlIoJYD : 8l einbiy

(WD) ¥ILYM IJAILYINNND



T
5 . - :
ot e
s
oy N .
3 e




(I76W) 3AIMOTHD -

(1/6w) 3O THO (i/6w) 30140 THD

(spuesnoyyl) (spuesnoyl) (spuesnhoyl) v

b2 02 9L 2L ® v O vz 0Z 9L 2 8 ¢ O ¥Z2 02 91 2L 8 ¢ O
_______—___Comu____r_WH____Oomu_____;______

"00P- . . led o

Fooe- , r0o¢e-

roo2- F002-

004 001~

0 ' 0

~zo4ng , L04ng

€04ng

‘©04ng pue 2o4ng ‘L 04nNg sejoy peiee|d 10}
$9]1304d 1938M SALRINWNDG SNSISA OPLIOIYD : 61 d4nbid

o

o

™
*.

00%-

-00P-

o

o

N ? .
(W) YyaLvm FAILYINNND

toot-



- = &
- 3
v W
5
b
F




~(1/6W) JAMOTHD - (1/6W) 3AIMOTHI . (1/6W) IAYOTHI

(WD) HILYM JAILYINNND

(spuesnoyl) (spuesnouj) - (spuesnoyl)

vz 0z 94 2L 8 v O vz 0z 94 2L 8 ¢ O vz 0z 9L 2L 8 ¢ O

[1NS T SNV SN TONDN JUUS OO AN TR B S 006- (S N AU Y NN AN U NS NV A B | 006- S I VN IO SN SO O JOUN DU N | 006-
00Y- ~ toov- : L 00P-
Looe- | A - toos| ~ tooe-
002 , -002- : -002-
004- -004 - o 004-
0 0 =10

904ng . : $04dng . . vod4ng

'904N8 pue §04ng ‘Y 04NG sojoy peied|d 10}
sojijoid J0JEM SAIIR|NWIND SNSIBA 9pLIOIYD : 02 e4nbid






(1/8W) 30IHOTHO (1/6w) I0OTHI (1/6W) IAYOHD
(spuesnoui) (spuesnoyy) (spuesnouj)
#z2 02 9L 2L 8 ¢ O ¥z 02 9L 24 8 ¢ O vZ 0Z 9L 2L 8 0
_._ [ W N VOO VRN RN SN N N S | QO@- [S TV S DN VO N A SR S M S Ocmn 1 ,_ [ N W O TN W O N | Ocmc
Looy-| L o0t- L 00 Y-
L oog- - 00€- L 00€-
L 002 L002- L 602-
- 001~ L00L- L 004
0 0 0
£14nQ zZi4ng 20408

‘e 1 4N€ pue 21 4ng ‘204nG Sejoy peiea|d 10}
sajijo4d Jo}eM SAIIRINWND SNSIOA OPIIOIYD : | 2 @inbid

(WD) YIALYM JAILYINNND



X
i

ERZS




(1i/8w) .u.oio._zo . : _  (1/6W) IO IO

(Wo) HILYM FALLYINNND

3 (spuesnou) __(spuesnouy)
vz 0z 9L 2L 8 v O vz 0Z 9L 2L & ¥ O
| NN OV SO S5O U AN SN N Y S N | 006-} U IS AOVON JUE NN VNS AU NN O SOV BN | 006-
ooy o oot
boos-| L ooe-
002 F002-
001 oot -
0 , LI

g1.4nQ gl 4neQ

‘8L 4NG pue gL 4NG SO|0Yy podes|d 10§
soj1joid J0}EM Al R|NWIND SNSI0A OpHIOIYD : 22 o4nbid






(ettw sad) 81 -NIDAXO (amw 2edy wniyain3a N (1/76W) ICIHOTHO : (B/6) By L3HL

. (spuesnoy)
L- €- G- .- 6- Li-€l-9L- 0L- 0€- 0%- 04- 06- OLV- ¥Z 02 9L 2L 8 v © v2'0 9L'0 800 0
B B B i 1L LAl I N Y S S N S ' "0 I A T O O T 9y S S S S ' Y
Ge- LGe- - GE-
o€~ - 0g- - 0g-
g2- L g2- g2-
Loz~ Fo2- r 02
LGl - LG L- - G1-
Lot - 0L~ oL~
LG -G~ rGg-
10 4 4 o L0
81 -N3IDAXO Wniy3Ln3a . 3QI4OTHD , ByL3HL

'L 0QASE ooy pajejaban sajel o mm_._u_o._n_ : ¢ 94nbig

(W) H1d3a






(el 19d) g1 -NIDAXO

(elw Jod) WNIW3LN3a (1/6W) QIO THO (6/6) BY L3HL

(spuesnoiyl) .
L- €- G- 4- 6- LI-EL-Gl- oL- ose- 0s- 0L~ 2 0Z oL 21 8 ¥ O vZ0 9l'0 800 0
_—________-__O.vn i 1 J i i OQ-___~_______O.vu.___.__________ovo
- 6€- - 98- rG€-
Log- 08~ -0g-
Lg2- -62- g2
o
m
. s
L02- -02- Loz-3
g
FG1- -Gt FG1-
LOL - LOL- Lot~
rg- Fg- G-
-4 0 0 -0
81-N3DAXO AIEESGE . 3QIHOTHD BYL3HL

‘20aA8 o._,o: peje}oboa asjieiN &_o solijoid: ¢.2=m_n_






(emw 18d) g1 -NIDAXO © (elnw 1ed) WNIMILNIA _ (1/6W) 3QIHOTHD , (6/8) BY 13HL

. . . (spuesnoyl)
- €~ G- 4- 6- LI-€L-Gi- OL- 0&- 0%- O0.L- 06- O}i- vZ 02 9t 21 8 ¢+ ¢ vZ'o 9t'0 80'0 0
~_____-______°Ql~_________OVU___.________Q.Vn ____.________O.Vl
g€~ - GE~ | : . G- - GE-
L o¢- r,on.. ‘ -0gE- . ’ -0€-
rge- - G2~ Fg2-
-0z~ oz- L 02-
Lg1- g1 -
Lol - ot~
LG~ G-
0 0
81 -NIDAXO | WNi¥3Ln3a . | ,, : 30140THD | | . : BYL3HL

..—. 04Ag ojoy pajejehen oo|[elN JO Se|loid: g ?.:m_u,

(W) H1d3a:



'y
. i8 s

.




(ed>) NOILONS DIYLYN (1/6ul) 3QIOTHI (6/6) BYLIHL

(spueshouy) (spuesnoyl)
ol 8 ) 1 4 4 0 v 02 91 ¢t ®© tr © vZ°0 91’0 80°0 o

~_____.___ OQ.._h__—__._____Oﬁn_________w____oﬁo
-G€- rGE- | -GS~
- og- - toe-
g2Z- + G-
02Z- 02~
L Gl- G4~
otL- rOb-
L G- L g-
0 0

NOLLONS 3QIHOTHD . By L3HL

'204A8 910y pojejoboa aajje|\ 0] So|ljoid: 9 e.nbi4 )

(W) Hid3a



S |

i
. “

. - ’ RV

v
.o i

:

. e N e - a
S o
. A




(eliw sad) g1 -NIDAXO (enw Jod) Wniy3Ln3a: - (176W) IAIYOTHD . (B/6) BYLIHL

(W) HLd3a

, : . (spuesnhoyyl) . .

- £~ G- - 6- Lb-€L-GL-- OL- 0L- 09- 0L- 06- OLL- vZ 02 91 2L & ¢ O v2°0 910 800 0

N0 I O T U TS N T N o ', 7 8 | I DU N S T _._ 1 ot- [ SN TR N SN U NN NN PSS N N | op- ___.___.___._____.ova
L gg-  |oe- - GE- . .  g¢-
o€-  fos-  og-
lg2- , L 62- 52-
- 02- ‘ \ 02~  02-
L G- L G- -
ok . 0t Lo} -
'5- s- -
0 0 Lo

81 -N3DAXO E:_mw,h:.mn . 3QIHOTHI . By LIHL

‘L 04NG ejoy peieeojd jo OQ_:,O._Q : 1 94nbid



. . PR - E - e
R 5 .
e
EATI
K
Lo L oa . . Ca

. b
R S RN AT
H . N . -
L I e .
L

.
. =
-




oL

(8/8) BY13HL

(ed) NOLLONS JIYLYIN v (i/6w) 3QIMOTHD
(spuesnoyl) (spuesnoyl)
] 9 4 4 0 vz 0Z 9L 24 8 ¢ O vZ0 91’0 80°0 (]
TR NN WU TN D A U P T N TN W N T R S Y A O 0 N A, ™0
-G~ - GE- L gg-
- 0€- -0g- -0g-
L g2- G2~ 62~
(=4
m
©
-ONO ..ONI 1°NCM
3
FGh- rGL- LG -
gOL- A‘Ow. Lot -
G- G- L g-
]

NOILONS

3qIHOTHO

Sv1i3HL

204NE 9104 POJESID JO SO1}j0Id : § 0nBIJ.






ol

(ed) NOILONS DIHLYIN - © (/Bw) 30I0IHD (6/8) BYL3HL

(spuesnoyy) . (spuesnoyl) . o

8 9 14 2 (1] ¥z 0Z 9L 2L 8 ¢t o ¥20 910 €00 O
1 [} i | ! i i ! ov- ] .— N TN T S S | I S | oy SN OO UNUSSE VUUE JUNE JUNY N NN (SN U OO S SO op-.
L g€- - 6€- - g€~
L 0¢- - 0€- -0€-
-g2- b g2- - 62-
L oz- | | Loz-| | ~ toz-
G- , . bgl- L G-
Lo)- L0l - Ot -

s- G- G-

0 0 0

NOILONS . o mn.xo.iu BYL3IHL

e Olﬂﬂ. o|oy paJiee|d jo Sojijoid: ¢ 0inbid



vy B .

s A

Co i

o
g - . %
+ -
- %

e o . :




(elitw Jad) g1 -NIDAXO (oniw sod) WNIY3LN3A (1/6W) 31O THO (6/6) BYL3HL

_ (spuesnoyy) _ 4
- g G- 4- 6 Li-Ei-Sk-  Ob- OE- 09- OL- 06- Obi- ¥Z 02 9L 2L 8 + O 20 910 €00 0
____h____-~—_°¢| —______._~°'|—_w_—_.___h_°Q|___p______—___a¢l
L g€~ _ - GE- , F9€- _ _ -g¢-
[ og-  oe- o o¢- |  og-
G2~ ) L G2- . ’ A ..o.N. - 62~
. . AA . o
: v
[ 0z- oz  toz- 02-3
3
6L~ L gL- L1~ G-
L ot- ot~ ot T Lo
- L g- , G- , L g-
o + -0 +—10 —lo
91 -NIDAXO WNI4¥3LN30 v QMO BYLIHL

~'704NQ 810y PeEe|d 10 SO|1}0.d : O} 9nBiY



. P
‘.
i

P



0

(emw Jod) NNIY3ILNAA © (1/76wW) 3AIBOTHO (8/6) BYL3HL
: nuﬂcaozoc._.u .
ot- 02- o¢- ov- vZ2 0Z oL 21 8 ¢ © vZ0 910 800 ]
1 [ 1 i et 1 Q.Q.. 1 i I i _. | S . | 1.1 1 ! O?o | S IO A U S N N N TN N N A ) O*u
e FG€- L GE-
o€ - 0€- og-
t62- g2 Lg2-
L~}
m
0
-02- H02- L02-3
g

1% Lg|-

0L~ Lot -

L g- -G

» 0 » 0

Wni¥3Ln3a 3AIHOTHD Bvli3HlL

‘g04ng 9loy u!uc.o,s. so|1joid : L | einBid






ol

(edX) NOILONS JIYLYIN : .:\OEV 30140 THD . (B/8).8yi3HL

(spuesnoyy) ‘  (spuesnoyL)-
e 9 v 2z o vZ 0Z 91 2L 8 ¥ O ¥20 910 800 0
il 1 1 | J S— L 1 ot- | U T N OO TN T T N N Y SO | ov- S N O TN OO TN N T N T Y Y ov-
g€~ | fse- | |  tes-
o€ - . toe- | . tos-
62- | v LGT- r$2-
. o -
m
-]
-02- L 02~ -ON»M :
| J
G- | e | | [ g1-
¢
o1 ot- “tot-
) G- G- G-
t
0 0 0
Nouons 3O THD | . ByL3HL

'904N8 9I0Y PeILs|S 10} Sell40Id : 2| 0nbid






(1/78W) 30IYOTHD : . (6/8) BYLIHL

(ejiiw Jod) 81 -NIDAXO (onw 10d) NNIYILNIC (SpuESNOuL) .

0 . 06 0l O06- . vz oz 9l 2L 8 ¢t o0 ¥20 910 800 0O

L- €& §- L- 6- Li-€i- G- 0L- 0€- 0$- 0LZ- 06- OLi AR R P A i T T
LF.........-..QQ-_____r____OQ. -

- g€~ _ - GE- g€ - GE-
 og- | g tos- - 0-  og-
Lg2- | o .. - §2- r52- 62~
| 3
L oz-| - toz- roz-. 02-3
| 3

1% ..0—- L G| -

L 0L - : LOL- LoL-

..ml rOl |m.

o (1] [

81 -N3DAXO Wni¥3Lin3a 30140 THD _ (TTET

204N8 .o_o... peseed i0j 8ej1}0.d : el o.:_.m_u,



; .
= .
R
S . ,
—
Do
f
P
R
BN §
e
o
Lhe .
v
R - v
P i : | < - ’
Lok Sl . P
L i B :




(178w) GO THI
auﬁcmmsozhu

(8/8) BYLINL |
910 800 0

¥Z 02 ot 2L 8 ¢ O ‘20
TR T TR TN TR U T DO T S G, ¥ 8 NN O T DU T T T 0 O T N A Y, Y
+G€- L ¢C-
_foe- Q¢
+§e- L g2~
. b
r02- L02-3
g
rGi- -G~
+OL- -0b-
-“l o,l
[
0 (1]
BYL3HL

3QIHOTHD

N L 4ng ojoy Peie|d 10} S8|1}0id : 7} ®nBld |



! : &
RTINS
. N
. £
PR
:
K RS
:
s . . o . - . oo L T i
PN E B & e ;
PN 2 q Bl EAE .




