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1981 Discussion: Dre. N.W. McLeod's Paper 323

Dr, McLeod's paper contains much of the necessary components required for
the rational approach to the specification and selection of paving asphalts.
It can be seen that there are means available to select the most suitable
material to cope with low temperatures, low and high volume traffic and
with high service temperatures.

Confirmation of the temperature extremes which may be anticipated, at least
on the Canadian prairies, and the attenuation of these extremes in lower
pavement layers due to the relatively poor thermal conductivity of asphalt,
is presented in this discussion in a series of charts and graphse

This data is a summary of readings recorded at the Ste. Anne Test Road
which was constructed and instrumented as a joint project of Shell Canada
and the Manitoba Highways Department, The Test Road results have been
widely reported upon during the past several years at this and other
conferencese It was at the time and may still be the most thoroughly
instrumented and observed test road bullt to study the effects of asphalt
type on low temperature performance, A wide range of asphalts were used
and the data proved that the low temperature properties of paving mixtures
were almost exclusively imposed by the asphalt binder, Mix modification
through the addition of fines had no effect and subgrade type only influenced
crack spacing where cracks occurred.

The Manitoba experiment was a direct extension of several field trials,
over a period of years, using 150/200, 200/300 and 300/400 asphalt cements
and SC=5 liquid asphalt binders as well as trials with sawn joints and
thick pavementss The only real success was with the SC-5 although cracking
does occur after several years but with no affect on performance. The
main thrust of these experiments was to reduce pavement cracking while
using the lower viscosity and waxy crudes available,

Recently our approach has been changed toward asphalt cements of high
penetration and higher viscosity to avoid use of SC~5 and thus conserve
the energy available in the cutter stock,

The Test Road experiments also indicated that lower pavement layers
containing asphalt of high temperature susceptibility could be protected
by surface layers of pavement containing asphalt binder of low temperature
susceptibility. The temperature data indicates that a similar approach
could be employed to resist high temperature rutting.

It is hoped that work such as that undertaken by Saskatchewan, Shell Canada
and Manitoba employing blown asphalts can continue so that a greater
understanding of these asphalts can be gained. Experience to date indicates
an improvement in low temperature performance of thin pavements (100 mm)
even with low penetration asphalts. More research is needed before blown
and blended asphalts can be suitably described in specifications to provide
required propertiess

Dre. Mcleod is to be congratulated on his fine presentation which should

provide strong support for the Canadian General Standards Board Specification
which is to be discussed following this conferencee
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324 Young 1981

It is recognized that no single specification will satisfy the national
needs due to climatic, traffic, soil, aggregate, equipment, budget and
material availability differences. Our aim should be to provide a broad
range of products with selection criteria which can account for regional
differences and preferences.

We must not, however, lose sight of testing accuracy, a matter which will
be covered in the report on the national asphalt and asphalt mix exchangee.
Nor should we attempt the introduction of new sophisticated testing
methods and equipment for other than research purposes at this time,

Improvement and expansion of penetration and viscosity testing is a first
priority and then comparisons of these values with pavement performance

can lead to better selection of asphalt binders consistent with the other
factorse This is not all that is required for all asphalts but is certainly
an attainable first step.
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Table 1o Ste Anne Test Road Annual Summary May 1968 to April 1969 Temperatures in °r,

TR1

Level

Range
Maxdmum
Mean
Minimum
TR2
Level
Range
Maximum
Mean
Minimam
TR3
Level
Range
Mastimum
Mean
Minimum

Ambient
3!0"
88,0

3349
—bloo

Ambient
310"
90.5

3542
-39o0

Ambient
3!0"
9062

3440
-h005

olo"

120.2
41.7
—~2le5

Olo"

115.5
43,7
-21,0

Olo"

12062
4249
-21.0

Pavement
0|2N O'h’"
- 9200
— L4240
- -12.,0
Pavement
O'A" 0'7"
100,0 91.5
433 42,8
=13.5 -=1045
Pavement
012" O'L'_"
108,0 9242
L2e2 L4245
=195 ~16.0

Base
Course

116n

7742
L2.,2
—300

Ot10"

8040
L2.7
-2.0

Ba
S
e

11745

7540
41.6
1.0

3|6n

6942
40,1
14.0

2!0"

71.0
L2.4
8.0

3'7"

6648

40,9
11.0

5r6n

P

hvou

61.0
4240
22,0

516n

6000
L0W6
22,0
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Clay Subgrade

Al

51.0
40,2
28,0

916n

Clay Subgrade

610M

5345
41.9
30.0

g1on

5240
41.8
32.0

Sand Subgrade

7|6n

5740
40«5
28.0

975"

5540
40,2
2940

116"

4845
39k
2945

100"

L9.5
L1.9
3245

11'7.5"

52.0
40,2
31.0

1216m

12 A O"

1845
41.9
35.0

120"

1861
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Table 2, Ste Anne Test Road Monthly Summary January 1968 to December 1968 Temperatures in Op

TR1 4" Asphalt 16" Base Course Clay Subgrade
Level Base
Ambient Pavement Course Clay Subgrade
Month 31Qn oo oran o 1rébr 31611 5v6n 7'6" 9'6" 11t6n 126
January 38,0 3640 —_ 28,0 2040 27.0 38,5 L2e¢5 L1,40 4540 -—
(max, =16 1.3 -_— 363 8.3 19,6 31.7 38,1 4045 L4242 —_—
mean mine) =450 =37.0 - —-2he5 ~5e5 16,0 28,0 3540 375 3945 -
February 31.0 37.0 — 2-5 1700 2000 30.0 3600 3900 1-}100 —
0.7 l;,.é —_ 6.3 9-6 16-7 275 3345 3606 38.4 -
—35-5 "‘2300 _— 12-5 105 1305 2505 31-0 31+05 36-5 -
March 57.0 — -_— 6.5 31445 2505 2903 BLHO 3605 3805 -
21,45 — — 27.0 2.2 217 27.h 324 35.2 37.1 -
—2100 _— - 7.0 ll&oo 16.0 2501& 3100 32lo 36.0 —_
April e 102,0 - - - - — — - - -
38,4 L7e1 _— - - - — — —_— —_ -
1,0 13,0 —_— -_— - - — — —_ —_ —_—
May 795 101.8 - The 61.0 LL.8 4340 3642 -_ 38,0 3940
4940 5946 —_— 5647 5248 3843 3549 3440 - 3640 3740
17.5 3045 - 39.0 1346 28,0 29¢5 3240 - 35.0 36,0
June 8742 112,3 — 8642 7240 58,8 L49.8 L1.8 39.0 39.8 3945
5943 7242 — 6940 ble? 521 43.2 3940 3842 3649 375
32,0 LL.O —-— 5640 51,0 3945 3940 36,0 3545 36.0 3540
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Table 2 (cont'ds) St. Anne Test Road Monthly Summary January 1968 to December 1968 Temperatures in °F

TR1 4" Asphalt

Level

Month

July

August

September

October

November

December

Ambient
3 IOH

88,0
63,7
37.8

8540
599
3440

8440
557
32.3

6745
40,8
19.5

4840
255
~ho5

3540
362
-3340

OIO"

120.2
7845
14640

112,0
7066
4540

101.5
62,8
395

7640
LiG7
26,0

5240
2747
5¢5

350
646
-21.0

16" Base Course

Pavement

Qran

Olh"

9250
760
5548

88,2
700
5542

80,0
6342
49.0

6140
4647
3545

L5.0
3leh
19.5

2945
12,6
~-8.0

Clay Subgrade

Base
Course

1rén

772
7243
6145

770
6942
62,2

7440
6540
5240

61.5
5040
4045

4940
3646
30,0

3240
19.3
045

316u

6942
61,6
5540

67.2
6342
60,0

64,40
60.2
5640

5840
5248
4740

5240
L2e5
3740

4940
3143
1940

516n

5348
49.8
4545

595
5Le2
53.0

5745
5448
5345

5540
52.0
4800

51.0
4348
38.0

4340
37.1
3340
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Clay Subgrade

716n

4740
Lkyob
L4145

5040
4940
4740

51.0
5061
50.0

5045
4946
4840

4845
4549
4240

4645
40«4
3740

9v6u

4340
41,2
39.2

4640
a7
L340

5060

4649
4540

4345
41,6
40,0

116"

l#lo2
39.7
38,0

45,0
4340
L1.0

L7.0
L5e2
L4e0

L8.5
L6 ok
L5.0

47,0
48
42,0

L340
L1.0
3800

1216n
415
3949
3740
L1.s0

41.8
37,8

1861
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Table 3, Ste Anne Test Road Monthly Summary 1969 Temperatures in Op

TR1 4" Asphalt

Level
Month

January
(max,

mean min,)

February

March

April

May

June

Ambient

3'0"

255
842

"l&loo
39¢5
6

=375

39¢5
11,2
-23.0

67.0
4043
—h.O

8640
48.8
1740

795
5149
2440

16" Base Course

Pavement

Ol2" 0'14'"

- 1645
— 042
- -12,0

- 270
-_ 11.3
- -12,0

- 30.0
-— 22,7
—_ 10,0

- 6le5
- M.l
- 1945

- 9200
- 5844
- 4340

-— 7840
- 63,1
- LY

Clay Subgrade

Base
Course

1rém

1440
heb
—'200

235
11,0
~340

2740
2.6
17.0

5840
3845
20,0

68,0
She9
Ll

6840
6043
5245

3|6n

3040
20,6
16,0

2240
17.0
14.0

2540
23.1
21.5

3345
25.0
L7.5
3946
31.0
5440

5045
4240

514n
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Clay Subgrade

7|6n

39.0
3640
3240

390
323
2845

31,0
o5

32,0
30.8
220

33e5
31k
3040

40,0
372
3345

9|6u

40«5
39ed
375

38.0
36 IO

3540
33.9
3245

33.0
33.0
32.0

3345
33.0
32,0

37.0
35.1
30.0

1;16n

L0.5
38,1
3545

38.0
3543

35.0
32.7
2945

35.0
3343
30.0

3he5
3he2
3245

354
34,0

126"

8c¢

Sunog

1861



Table 3 (Cont'd,) Ste Anne Test Road Monthly Summary 1969 Temperatures in °F

TR1 A" Asphalt

Level

Month

July

August

September

October

November

December

Ambient
3 loll

9340
63.1
27.0

8945
6647
38,0

81,0
5241
24,0

5440
3347
1040

5640
237
0,0

Lhe5
1440
0.0

Olo"

122,0
7840
49.0

119.,0
81,2
5640

101.5

16" Base Course

Pavement

or2n

—
—

0'4"

93 '0
7540
58,0

91,0
7749
66,0

8045
6245
44,40

51,0
393
29,0

L3.0
2942
16,0

28,0
17,0
1.0

Clay Subgrade

Base
Course

116n

7940
71.0
LYY

93.0
81,1
7440

316n

6545
5245
42,0

7540
6742
6245
7240
6646
61.5
5840

3240
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Clay Subgrade

VAT

51,0
4247
37.0

52,0
L7.7
4540

5740
51.0
42,0

5740
49,6
46.0

4740
4561
43¢5

46,40
42,5
39,0

9|6n

L4,0
3846
3740

4540
4243
14—0 0

4640

L5e4
40,0

116n
Lhe5

394
35.0

47.0
Liyo2
395

455
413
3640

1216n

i861

SUOTSSNOS T

asded S,pOSTOW *M°N °*ag

62¢



Table Lo Ste Anne Test Road Monthly Summary 1968 Temperatures in o

TR2 10" Asphalt

Level
Range

January
(max.
mean min. )

February

March

April

May

June

Ambient

3 IO"

37.8
Lok
-4540

306k
0.7
=352

5645
_Le3
~2140

7540
38.9
0.0

8045
49,8
18,2

90,0
6040
32,8

oo
37.8
"37.0

405
840
-18.5

770
31.8
-1-}02

109.8
4343
12,0

10540
60.6
31,2

11640
7243
455

Clay Subgrade

Pavement
Ovhn 0v7n
294 2.8

92 Gely
=1045 -645
5546 L845
30 29,0

6oy 11.2
8l.8 The8
5849 5743
3740 3945
94«0 85,6
704l 6849
51440 5640

or1o"

1143
146

37«0

2101

L9l
L4.0

6640
60,4
5540

h'o"
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610m

Clay Subgrade

g1on

359
335

4340
LOJ4
38.0

10 'O"

1210"

38,0
36,7
36,0

LO.2
38.9
370

oge

Sumog

1861



Table 4 (Cont'd,) St. Anne Test Road Monthly Summary 1968 Temperatures in °F

TR2 10" Asphalt’

Level

Range

July

August

September

October

November

December

Ambient
3o

9045
bL.06
38,0

8545
6045
3440

86,5
5640
3100

6740
L4049
20,0

4840
i
1.5

38'0
5e
"3100

O'o"

116.5
7846
L5.2

113.5
71e2
4540

103.0
6346
36.8

7840
4543
2640

5340
2848
Te5

3840
97
~18,0

Clay Subgrade

Pavement
O'A" 0'7"
100,0 9145
7648 7543
5240 5540
9L e5 87,0
7043 6945
51.5 5540
86.3 80,0
63,2 62,8
46,0 48,0
65,0 61.0
4549 46,2
31.5 3hLe5
4545 4540
3043 30,9
1.5 18,5
33,0 31.5
12,9 ek
=10,0 6.0

Qrl1on

80.0
T3el
6040

7840
68.7
6042

7240
6245
53.0

60,5
4746
395

4540
3343
275

30.0
1942
345

2'0"

71'0
68.0
6142

7066
6641
6245

6540
61.5
5645

575
5061
4345

4540
379
3340

3340
272
1745

hvon

60,0
572
5440

61,0
594
5748

5845
576
5640

57¢5
5242
48,0

48,0
Mol
40,0

4045
3646

3245
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Clay Subgrade

610n

51.0
4840
4548

5345
5244
51.0

5340
5248
5240

5340
51.2
4945

495
47.1
4540

4540
2.2

39.5

g1on

4840
45,2
L340

50.6
49.3
4746

5240
5046
5040

51.0
50.0
49.0

49.0
473
I-&éuo

4640
4346
L1.5

10'0On

4545
43.3
41.0

4845
L4742
L4542

4965
4849
1+8.O

495
4849
48,5

4845
L7
4645

4645
Lheb
L2e5

120"

44a0
L2e2
L4042

4740
4546
4400

4840
4746
4645

4845
4840
4745

1861
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Table 5. Ste Amne Test Road Monthly Summary 1969 Temperatures in OF

TR2 10" Asphalt
Level Ambient
Range 3Qn

January 28,0
6,1
“3900

February 4340
849
‘3600

March 41,0
13,2
-21,0

April 73-5
L340
—200

May 90,0
5146
1945

June 82,0

Sleb
26,40

o'o"

2440
03
~2045

5140
5
-21,0

6340
2642
—hoo

96.0
53e3
11,0

116,5
6349
3345

119.0
68,0
3440

Clay Subgrade

Pavement
O'L}" OI7|I
21,0 1945

1.7 246
-13.0 -10.0
37.5 3305
1462 13,6
-13.5 -10,0
L5¢5 3845
25,7 2542
740 11,0
740 6640
L9947 LT7e2
19,0 21,0
9540 8540
61,6 6040
L1.5 3945
88,0 7940
6642 6449
hie5 475

210n

18.0
1346
10,0

2440
1543
8.0

28,0
2542
23.0

99.0
54e3
2540

60,0
4949
4340

61,0
5845
5ke5

h'oll

3245
2749
2440

3145
23,1
22,0

2840
2645
2540

31.0
29,0
2540

14640
38,8
31,0

5240
4940
4640

© Canadian Technical Asphalt Association 1981

610"

3945
3646
3345

3he5
31.7
3045

31,0
30,7
3040

3240
31.2
3045

h0.0
3Le8
3240

L5e5
416
3845

Clay Subgrade

8'0"

41e5
3940
3645

370
3he5
3340

3345
3345
3240

3345
32.8
3240

L40.0
3hely
3340

4240
39.2
3545

10 '0"

k3.0
4049
38.5

38.5
3649
3545

36,40
36,0
3440

3b4e5
3he1
3345

3Le9
3ke5
4045

3842
3245

12'0"

4345
L1.8
40.0

4040
38,2

3740
36.1
3540

3640
3542
3540

3640
3543
3540

3945
375
3245

cee

Junoy,
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Table 5 (Cont'd.,) St. Anne Test Road Monthly Summary 1969 Temperatures in °F

TR2 10" Asphalt

Ievel

Range

July

August

September

October

November

December

Ambient
3 IO"

98,0
6546
3645

9540
69.3
4040

9543
5he7
2645

5642
35.8
11,9

5802
2545
—906

46,8
13.2
-18.0

oo

125,0
7845

119.0
81,0
55.0

1025
63.7
36.1

66,0
3947
17.8

59.8
28,2
3.0

430
16,4
—705

Clay Subgrade

Pavement
oy oy
103,0 940

7646 7540
5745 5940
100.0 92,0
79.6 78k
58,0 66,0
87.5 81.9
63.6 6347
L2.9 —
5545 5440
L0.6 41,2
2540 2842
48,5 4542
295 3046
11.8 15.3
3345 31,2
18.1 19.3
0.0 3.0

or1o"

81,0
72,1
54,0

8L.0
7643
70¢5

7549
bliok
5040

904
43.1
3049

4340
32.9
23,0

28,6
2243
8.0

2'0"

71,0
6549
52'O

The5
71.3
69,0

7245
6Le5
5he5

5he5
467
32.9

47.0
3743
29.8

3led
28.3
3.0

Clay Subgrade

hvon

67.5
5448
4540

63,0
60.5
57«5

69.5
60,7
5khe5

5649
5102
45.8

45,8
432
39.0

3940
3646
3440
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610m

4645
4240

5440
51.3
49,0

bL.46
5he3
51,0

5349
514k
48,8

48.8
L6l
4440

44,40
41,8
3640

gon

4640
43¢5
41.5

5045
47.8
4245

51.9
51.2
50.0

5247
5044
48,9

4849
4649
45.0

4540
433
37.7

lo' O"

4.7
40.0

4745
L5e4
43,0

49.9
4849
L2.5

509
L49.4
41.9

48,8
L7.2
46,0

46,40
Ll ok
39.0

12'0"

42,5
4045
39.0

4640
L3.8
42,0

18,8
4702
L5.5
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Table 6. St. Amne Test Road Monthly Summary 1968 Temperatures in OF

TR3 4" Pavement 6" Base Course Sand Subgrade
Level Ambient Pavement Base Clay Subgrade
Mon-bh 310" Olon Ol ALl 0'14," 1!‘7.5!! 3!71! 5!6!! 7!611 9!7.5n 11|7‘5n 1210u
January 3548 39.8 — — - — - — — - -
(max, -1,8 36 —_ — — —_ - - - —_— —_
mean min,) -46,0 -31.8 — -_ _ - —_ — - —_— —_
February 30,0 41,0 32.0 2540 20,7 2143 2949 31.0 3440 37.2 275
0.9 Bely 8.5 10,0 13.3 18,7 26,2 3064 32.8 35.9 26,0
~3545 -18.0 =153 6.3 542 1449 248 29.7 28,3 3045 o5
March 5844 76l 6342 4842 3he5 30.0 29.0 30,0 32,6 3547 29,0
o2 31.8 3049 2947 27.1 26.7 27.9 29.9 31.6 Lok 277
-21,2 Ol Le5 13,0 19,0 0.8 25,6 25,9 26,6 33.8 2543
April 76,40 103.5 — — - — — — —_ - -
38,4 L7k -— - - - - - - - -
1.0 14.0 — — - —_ —_ - — —-— —_
May 794 103.5 8849 The2 5842 4840 40,0 3640 3440 3L4.0 L0L0
L9.2 59.8 564l S5hely L8a7 41.0 3342 30,9 3142 33.0 33.2
18,0 2906 32,0 3745 420 3546 29.0 2945 30,8 3245 29.0
June 90.2 118.8 104.0 8745 7040 6043 51.8 16,8 L4248 39.8 51.8
5940 715 70.2 6840 6109 540 h5.6 L1y 3843 3646 L5 46
32,0 L5e2 5040 5ho?2 5he2 48,0 4040 36,0 3440 3345 40,0
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Table 6 (Cont'd.) St, Anne Test Road Monthly Summary 1968 Temperatures in °F

TR3 4" Pavement

Level

Month

July

August

September

October

November

December

Ambient

3 IO"

8945
63.6
37.2

86,0
595
3340

88,0
5&.8
3200

67.0
4043
19.5

L4645
25,2
=35

3640
3.8
—3200

Ololl

12042
77 okt
Lh8

112,5
69.8
8.0

102,5
62.8
3945

T7e5
45.3
2645

5245
2848
Te5

3840
95
~1745

6" Base Course

Pavement
012"

108,0
7645
47.8

102.0
69.6
4740

9545
62,4
L2.0

71,0
L5465
2945

4745
2942
10,0

35.0
10.1
-1605

O'h"

9242
T4 e8
5345

88,0
69.1
5440

Sand Subgrade

Base
lv7.5n

7540
6949
59¢5

7348
66.6
61.0

68,0
61.2
5345

5845
4840
4045

L4440
3he2
29.0

2945
21.7
6e5

3’7"

66,0
6345
584

66.8
6344
6045

6245
60,1
56.0

5645
5047
Lhe5

L540
39,0
3440

3he5
30.0
2045

514n

59.0
5545
51.8

6040
5847
57.0

58,0
5743
5545

5640
52,0
4545

4745
L2.9
38,5

38.5
3449
3045
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Clay Subgrade

7|6n

54e8
5049
16,8

570
5545
50,0

5545
5542
5heb

55.0
5242
49,0

4945
Lhia7
40,5

41,0
38.1
3540

917,50

5040
1646
L2,8

5440
5240
5040

5340
52.8
5240

5540
51.5
495

495
W1
42¢5

4340
3945
3640

1L'7.5"

LBeL
4340
39.8

5045
48,3
46,0

5045
5Ool
L4945

5240
50,1
49.0

L9e5
14649
MIO

Lho5
41,7
3845

12'Qn

1861
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Table 7. Ste Anne Test Road Monthly Summary 1969 Temperatures in O

TR3 4" Pavement

Level Ambient

Month 310n

January 275
—‘707
=40e5

February h%.E
-
=375

March 1+0.0
12,0
-2240

April 71.0
41,6
-3¢5

May 90.0
5040
18.5

June 81,0
5247
2440

O'O"

23.0
0.9
~21.0

49.0
13.6
-20.5

5840
254
-1.0

93.0
51le2
14.0

116,0
6241
33.0

109.5
66,1

6" Base Course

Pavement

0r2n

21,0
-0.9
-19.5

40e5
12.9
-19.5

50 0
2L
1.0

85,0
4947
16,0

103.0
6049
36,0

95
6543
40.0

ovhn

19.0
1.7
-16.0

2945
135
-11.5

3640
2540
12,0

68,0
L4643
22,0

85.5
5845
h2.0

7845
63,6
42,0

Sand Subgrade

Base
1v7.5n
16.5

746

1.0
27.0

1.
1.0

N

30.0
2Le5
19.0

5040
3640
23.0

6Le5
51.7
42,0

81.0
5940
5045

3'7"

045
16,2
13.0

25,0
175
11.0

30.0
2547
22,5

370
30.1
26,0

775
42.8
3740

59.0
526
4845

5v6n

39¢5
27.6
2540

26,0
2Le3
23,0

28,0
27.1
22,0

29¢5
28,4
28.0

4045
334
290

4945
4543
4045
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Sand Subgrade

7|6n

3540
31.7
2945

2945
2844
28,0

29,0
2845
28.0

2945
29,0
29,0

3945
3045
29,0

4540
40.9
355

91745

3645
3347
3240

32,0
30,9
3060

3045
30,0
2940

31.0
3040
30,0

33.0
3046
21,5

4245
3746
3340

1117.5n

395
3646
3440

35.0
33.1
32.0

3340
31.7
31.0

33.0
31.8
31,0

3245
32.1
31.0

4045
3547
32.0

120"

9¢€¢e

Sunogx

86T



Table 7 (Cont'ds) St. Anne Test Road Monthly Summary 1969 Temperatures in °F

TR3 4" Pavement

Level

Month

July

August

September

October

November

December

Ambient
3101

%45
b0
3840

5640
23,6
-840

L5.0
11.3

-2043

Base Course

O'o"
122.,5

7740
4940

5540
3.1
"3 .O

4740
11,7

~17.0

Pavement

Qr2n
10945

7546
5040

P11

51.0
2645
4.0

3540
15.0

-7 .O

O'h"

9340
735
52¢5

4540
12,0

3245
17.8

11.5

Sand Subgrade

Base

117.5n 3!7n
7540 66,0
68,0 61,0
5145 55.0

—

5:6"

59'0
5440
49.5
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Sand Subgrade

716"

5440
49.2
Lie5

917.5n
49.0

Lhe9
4145

1117.5"

Lhe5
4145
39.0

120"

1861
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344 Young 1981

Monthly and Annual Summary Criteria

1. L days (48 readings) missing in any given month deletes it from the
monthly summary.

2. 3 or more months missing in the test year deletes the maximum, mean
and mininum from the annual summary.

3. 1 and/or 2 months missing in the test year deletes only the mean from
the anmual summary.

Le Obvious errors in maximum and/or minimum monthly values were deleted.
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