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WATER SUPPLY AT LOS ALAMOS DURING 1973

wWilliam D. Purtymun and Joscph E. Herceg

ABSTRACT

The Los Alamos water supply for 1973 consisted of
1566 nmillion gal from .6 wells in three fields, with an
additional 49 million gal from a gallery in Water Canvon.
Water level trends in the well ficlds were as anticipated

for current pumpage practices.

Reconrmendations previous-

ly made in Los Alames Scicentific Laboratory reporis LA-
$039-MS and LA-5296-M5 for @ new well for the Pajarito
field and a rceplacement well in the Guaje field arc still

valid.

An ecxccedingly dry spring and summer or an outage

of a high-yicld well during the period of heavy pumpage
could result in a shortage of supply for an indefinite

period of time.

Monthly pumping and production data arc presented
{or cach of the 16 wells and the gallery in Water Cznyon
for the vears 1971, 1972, and 1973,

I. INTRODUCTION

This repert sunmarizes pumpage, as well
as pump and aquifer conditions, for the 16
wells in the Los Alames, Guaje, and Pajarito
well fields which supply most of the water
used for municipal and industrial purposes
in Los Alames. A gallery in Water Canyon
which makes an appreciable contribution to
the Los Alamos water supply is also discuss-
cd bricfly. The apperdix contains basic
punping and production statistics for supply
wells on a monthly basis for 1971, 1972, and
1973,

Kater is pumped from the wells (Fig. 1)
through transmission lines, and lifted by
booster punps into rescervoirs for storage
and distribution, Water from the gallery
flows by gravity through a microfilter sta-
tion and is pumped into onc of the system
reservoirs for distribution.

NOTICE
Nix tepdt was peopared a3 an sccount of work
fmmfa by e Sni?nl States Government, Nelilhes
the United Siates nue the United States Atomic Emergy
Caompigsion, not any ol (ke employess, nor say of
theie cunteacton, subcontractons, of their employces,
Makes ARy WHISREY, eApHEss of IMpHied, OF SsSuUmes iny
bepad thbility of roipontibility (or the accuracy, cam-
! % oF usfod of any il + BPY w
product or o Jischused, of 129 thal Rs e
wudkd nut laliinge peivately owned tights.

The Utilities and Engineering (Y/E)
Division of the Zia Company, the USAEC sup-
port contractor at Los Alamos, mzintains and
operates the water-supply system and pro-
vides production and water level data to the
Los Alamos Scientific Laboratory Environ-
mental Studies Group, H-8, for interpreta-
tion and cvaluation. The purposc of the
joint cffort is to ensure reliable and con-
tinuing historical records, provide guidance
for management of water resources and facil-
ities, and provide for long-range planning
for the water-supply system. One summary
rcportl and two previous annual reportsz’3
have been issued as a result of these stud-
ies, °*

Pump operating time and pumpage are
taken from monthly operating reports., Month-
ly average nonpumping and pumping water lcv-
els are computed from air-line recorders
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operated on each well. These data are input
information for a computer progranm that cal-
culates pumping rates, drawdown (difference
between monthly average nonpumping and pump-
ing water levels), specific capacity (pump
rate per unit drawdown), and other statis-
tics of interest.

Hydrographs have been prepared for one
observation well and 16 supply wells. They
show monthly average nonpumping and pumping
water levels (a measure of well conditions),
and the monthly and yearly pumpage.

II. WELL-FIELD CHARACTERISTICS

Production during 1973 was from six
wells in the Los Alamos field, seven wells
in the Guaje field and three wells in the
Pajarito field (Fig. 1). Pumpage from the
three fields increased by 56 million gal,

Loeation of well ficids, supply wells, and gallery water cupply.

from 1510 mitlion gal in 1972 to 1566 mil-
lion gal in 1973 (Table 1). The total pump-
age from the three well fields since 1947
has been 26 748 million gal. The annual
production for the individual wells is shown
in Table II, and monthly productioa data for
1971, 1972, and 1973 are given in the Appen-
dix.

The average yearly pumping rate for the
three well ficlds decreased 130 gpm from
8837 gpm in 1972 to 8707 gpm in 1973 (Table
111). The maximum average pumping rate was
9139 gpm in 1968. The average yearly pump-
ing rate indicates pumping conditions of

wells in the three fields and should not be
construed to mean that water can be deliv-
ercd continuously at this rate.
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TABLE I

TOTAL PUMPAGE BY FIELD BY YEAR
IN MILLIONS OF GALLONS

YEaR LOS ALAMOS caNYON GUAJE CaNYON PAJARITO MESa aLL FIELDS
PUMP= PERe CUMU- PUNMPe PER=  CuMJ= PUWP= prpe=  CUMD~ PUMP=  CUMU-
AGE CENT  LATIVE AGE CENT  LATIVE AGE CENT  LATIVE AGE LATIVE
1967 147 100.0 147 v 0.0 0 0 0.0 b le7 147
1948 264 10040 611 0 040 0 0 0.0 0 264 41l
1949 3p2 100,0 713 0 0.0 0 0 0,0 0 302 713
1950 567 99,5 1260 3 S 3 0 0.0 0 S50 1263
1951 702  91.1 1961 69 849 71 0 0.0 0 770 2032
1952 448 56,1 2409 350 43,9 42l ] 0.0 [\ 798 2830
1953 444  Sheé 2953 372  45.6 793 0 0.0 0 816 3646
1954 380 50,3 3233 376 49,7 1158 0 0,0 0 754 4400
195§ 47 52.1 3549 375 4709 1542 0 0.0 0 782 53182
1986 437 4646 - 4077 50% 536 2048 0 0,0 0 942 6125
1957 350 48.1 4426 373 51.9 24¢€5 0 0.0 0 727 6§852
195g 372 48.5 479g 395 51.5 2a2l} 0 0,0 0 767 7619
1959 391 45,C 5i89 478 55,0 3298 0 6,0 1] 869 p487
1960 S30 45.8 5719 533 50.2 3a3dl 0 0.0 e} 1062 9550
1961 546 46,7 6265 62%¢ 533 %435 0 0.C 0 il70 10720
1962 S77 49,1 6942 S97 50.9 5932 0 0,0 0 1174 11894
1963 539 45,2 7381 654 S54.8 5706 0 0.0 0 1193 13087
1964 627 48,5 8008 665 SleS 6372 0 0.0 0 1292 14380
1968 647 46,0 8455 571 5l.1 6943 99 9,9 g9 1117 15497
1966 4S5p 37.8 8905 613 51.5 7556 127 10.7 226 1191 16687
1967 373 28.3 9279 464 352 8020 481 35,5 707 1319 18006
1968 345 24,6 9623 474 33,8 Re Y4 536 41,6 1291 1402 19498
19469 33 2448 9954 435 22.6 B8oe9 559 42,6 1860 1335 20743
1970 360 26,1 10314 423 3047 9132 595 $3.2 2454 1377 22120
1971 412 26,5 10726 48¢ 31,1 935S 657 42,3 3111 1553 23673
1972 389 25.2 11107 467 30.9 10;02 652 43,9 3774 1510 25183
1973 406 25.9 11512 475 303 10779 585 43,7 4459 1566 26748

The heaviest demands for woter in 1973
occurred in June, July, and August while
January, February, March, November, and De-
cember were months of least pumpage. Water
for irrigation is responsible for the in-
creased demands for water during the late
spring and summer. As a result, the highest
water lecvels in the well ficlds occur in the
winter and carly spring when pumpage is the
least, and lowest levels occur duripg the
summer when pumpage is the greatest.

‘fables IV and V present percents of
total pumpage and of ficld pumpage, respec-
tively, for all wells by year.

Al Los Alamos Well Fieid
Pumpage from the Los Alamos well field

increased 26 million gal from 380 million

gal in 1972 to 406 million gal in 1973.
The six wells produced 25.9% of the total
pumpage.

Well LA-1 ceased operations as a supply
well in 1956 due to a sand problem and is
now used as an observation well to monitor
water level trends in the lower part of the
Los Alamos well field. The well was re-
placed by well LA-1B which is located about
150 ft northeast of LA-1. Water-level
trends in well LA-1 (Fig. 2) therefore main-
ly reflect pumpage from nearby LA-iB.

Pumpage from well LA-1B was 12 miilion
gal greater and water levels were slightly
lower in 1973 than in 1972 (Fig. 3).

Pumpage from well LA-2 was 8 million
gal greater and water levels were slightly
lower in 1973 than in 1972 (Fig. 4).
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Fig. 2. Monthly average daily kigh water level,

Los Alamos Canyon well, Li-1.
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Pumpage from well LA-3 decreased 20
million gal and water levels were slightly
higher in 1973 than in 1972 (Fig. 5). The
well was taken out of service on May 16 be-
cause of a possible problem with the chemi-
cal quality of the water. It was pumped
only for testing during the subsequent six-
month period. After the quality of the wa-
ter was found to be acceptable, the well
was put back into service on November 20.

Pumpage from well LA-4 was 9 million
gal greater ¢nd water levels were slightly
lower in 1973 than in 1972 (Fig. 6).

Pumpage from well LA-5 was 4 million
gal greater and water levels were slightly
lower in 1973 than in 1972 (Fig. 7). The
pump was taken out of service in December

due to a mechanical problem.
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Alamos Canyon supply well LA-3.

Pumpage from well LA-6 was 12 million
gal greater in 1973 than in 1972 and no
significant water level changes occurred
(Fig. 8).

Due to increased production in the past
few vears, there has been a slight water
level decline in the Los Alamos well field.
The decline is as anticipated under the
present amount of pumpage. The yearly pump-
ing rate from the six wells increased 23
gpm from 2794 gpm in 1972 to 2817 gpm in
1973. There was no significant change in
specific capacities in the six wells.
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B. Guaje Well Field

Pumpage from the Guaje well field in-
creased 8 million gal from 467 million gal
in 1972 to 475 million gal in 1973. The
seven wells in the field produced 30.3% of

the total pumpage (Table I}.
Pumpage from well G-1 was one million

gal greater and water levels were slightly
lower in 1973 than in 1972 (Fig. 9).

Pumpage from well G-1A decreased 6 mil-
lion gal and no significant water level
changes occurred from 1972 te 1973 (Fig.
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ter level, monthly average specific capac-
ity, and monthly and yearly pumpage, Los
Alamos Canyon supply well LA-6.
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ity, and monthly and yearly puwmpage, Guaje
Canyon supply well G-1.

10). The pumping rate declined about 40
gpm from January through November, while
specific capacities have declined for the
past few years. The well was taken out of
service on November 22 to have the pump re-
built and the sand cleared out of the well.
The pump has been in the well since 1954.
Pumpage from well G-2 decreased one

million gal and water levels showed no sig-
nificant change from 1972 to 1973 (Fig. 11).
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Pumpage from well G-3 decreased 4 mil-
lion gal and water levels showed no signif-
icant change from 1972 to 1973 (Fig. 12).

Pumpage from well G-4 was 4 million
gal greater and water levels were slightly
lower in 1973 than in 1972 (Fig. 13).

Pumpage from well G-5 was 5 millien
gal greater and water levels showed nc sig-
nificant changes from 1972 to 1973 (Fig.
14).

Pumpage from well G-6 was 8 million
gal greater and water levels were slightly
lower in 1973 than in 1972 (Fig. 15).

In general the water levels follow the
anticipated trends under the present amount
of pumpage. Yearly average pumping rate de-
clined 32 gpm from 2756 gpm in 1972 to 2724
gpm in 1973. Specific capacities of the
wells are static or are showing slight de-

clines.
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C. Pajarito Well Field

Pumpage from the Pajarito well field
increased 23 million gal from 662 million
gal in 1972 to 685 million gal in 1973.

The three wells produced 43.7% of the total
pumpage (Table I).

Pumpage from well PM-1 decreased 38
million gal, and as a result water levels
were slightly higher in 1973 than in 1972
(Fig. 16). The pumping rate declined from
about 580 gpm in January to about 360 gpm
in October. The pump was pulled and re-
placed and about 300 ft of sand was cleaned
out of the bottom of the well.
out of service from October 17 to the end

of December.

Pumpage from well PM-2 decreased 4 mil-

lion gal and water levels were slightly
lower in 1972 than in 1973 (Fig. 17).
Pumpage from well PM-3 increased 66
million gal and water levels were lower in
1973 than 1n 1972 (Fig. 18).
The water level trends in well PM-1
show recovery in the past few years due to

a decline in pumping rate and some addition-

al development of the well. Water levels
in wells PM-2 and PM-3 show slight declines
for the past few years. Water levels are
following their anticipated trends under

the present amount of pumpage. Average

The well was
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Fig. 15.

annual pumping rate declined 120 gpm from
3288 gpm in 1972 to 3168 gpm in 1973, The
largest decline in pumping rate occurred in
PM-1 during the time prior to pump failure.
The specific capacitics show no significant
changes from 1972,

ITI. WATER CANYON WATER SUPPLY

Production from the gallery in Water
Canyon increased zbout S million gal from
about 40 nillion gal in 1972 to about 49
million gal in 1973. The gallery is an ex-
cellent source of water, producing as much
water from gravity flow as is pumped from
some of the weaker wells (LA-2, LA-3, and
G-4). Production data for 1971, 1972, and
1973 are shown in Table VI.

IV. SUMMARY

Pumpage has gencrally incrcascd since
the first well went into production in 1547,
but the incrcase has been erratic in the
past seven years (Table VII).

Pumpage increascd 56 million gal or
172 acre-ft from 1972 to 1973. Requircments
vary widely depending on precipitation,
e.g., pumpage during a wet spring and summer
will be reduced, whereas a dry spring and
summer will result in a considerable in-
creasc in pumpage.
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Expansion of Laberatory facilities and
population and housing inercases in the
county will undoubtediy result in domandsz
for a greater increasc in production. The
State Engincer has established underzround
wazer rights for the three well fields at
$325 acre-ft/yr.

Well field eperstions during 1973 were
satisfactory. Water-lovel tremds in the
Los Alamos, Guaje and Pajarite well ficlds
fell within the rangc cxpected fron trends
established during the past eight yvears.
Two wells, PM-1 and G-1A, were down for re-
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repalrs and cleaning of sand frosm the wells.
Routine maintenance snd repair of equipment
during late fall, winter, and carly spring
will best prepare cquipaent for the heavy
pumping 3season in late spring and susmer
vhen maxinun preduction ix necessary.

The average annual pumpling rate from
the three fields decreased slightly; how-
ever, w93t of the degrense occurred in wells
thar are bheing pulled for repairs er re-
placement. The specific capacities of wells

TABLE VI

PRODUCTION FROM KATER CANYOX
IN MILLIONS OF GALLONS

GALLERY

Month 1971 1952 1373
Januuary 3.2 3.3 4.3
February .0 2.6 2.8
Mareh 3.7 2.7 1.9
April 5.6 4.1 .9
May 3.3 3.7 4.0
Jupe 3.4 il 8.9
July 2.8 il 5.0
August 3.l 3.1 5.2
Septesber 2.8 3.2 3.4
Octoher 2.6 3.5 5.8
Xovember 2.5 1.0 2.3
Pecember 2.7 3.2 LAl

Total 56.7 39.06 49,2



TABLE VII
WELL FIELD PRODUCTION FOR 1967-1973

Pumpage
Year fiTiion Callons Acre-Ft
1967 1319 4048
1963 1402 4302
1969 1335 4097
1070 1337 4226
T 1553 4766
1972 1510 4634
1973 1566 4806

in the threoe fields were within acceptable
limits and were considered nermal.

V. RECOMMENDATIONS

New wells are considered essential for
continued cfficicent operation of the water-
supply system. Previous rccomncndationsz'3
for a now well in the Pajarito well field
and a replacement for weil G-4 in the Guaje
well field are still valid. Gordon fHerken-
hoff and Associates, Inc., after an engi-
neeriag study, concur in these recommenda-
tions, add, in fact, rccommend three new
wolls in the Pajarito ficld to satisfy the
ifong-range requirements of the Los Alamos
development. Their rcport4 is being pre-
piared for the USAEC and LASL. Action should
be taken ia the very near future te satisfy
the nced for the new wells to cover any
shortage that may occur duc to the increas-
ing demand for pumpage duc to expansion 2f
the Laberatory and housing in the county,
The time nccessary for completion of a well

from design to production ranges from 18-24
months. An exceedingly dry spring and sum-
mer or outage of a high-yield well during
the late spring or summer would probably re-
sult in a shortage of water for an indefi-
nite period of time without this additiocnal
capacity.

We again recommend that the annual
pumpage be limited to no more than 400 mil-
lion gal frem the Los Alamos field and no
more than 500 million gal from the Guaje

field, with additionzal required water to be
punped from the Pajarito field. Since 1967,
when these restrictions were first estab-
lished, there has been either a reversal or
deceleraticn of water-level declines in most
of the wells in the Los Alamos and Guaje
fields.
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81

DATE

MO

Jan
FEB
HAR
APR
May
JUN
Juk
Ay

vCT
NOvV
DEC
JanN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
ocT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEe
ocTY
NOy
DEC

et ol
PUWN O ODD@NOV $ WV -

pUHP
TIMg

HR

136
105

76
210
290
511
282
211
240
162
156
140
133
122
187
227
a7
280
222
225
136
18]
109
130
169
126
167
166
239
376
310
318
236
222
153
154

PUMP=
AGE

THSND
Gal

5023
3782
2756
7613
10348
17697
9493
7832
8445
5803
5613
5060
4835
4618
6727
8143
12667
9867
7809
8022
4895
6515
3949
4749
6134
4600
5336
6115
8557
13111
10611
10960
8108
7722
5648
547y

RaTE

GPM
616
600
604
654
595
571
561
595
586
&q7
600
602
606
60
600
598
57)

597
sal
570
574
573
580
615
592

WATER
LEVE.

NON

PUMP pUNP
FY FT
272 1352
273 358
268 361
272 361
287 369
310 1392
307 2a%e
293 182
299 383
289 a7s5
287 370
287 370
284 267
279 364
285 368
285 369
290 376
287 371
288 375
283 x66
274 357
276 363
278 459
279 264
284 9368
285 369
284 366
2681 366
288 a7y
308 383
311 3%
301 386
303 387
300 378
294 377
292 374

DRAW
pouWnN

FT

80
85
93
89
82
82
91
89
84
86
83
83
83
ad
83
8¢
86
84
87
83
a3
87
81
85
86
8k
82
85
83
75
83
85
B4
78
83
82

FOR LAST THREE YEARS

SPEC
CAP-
ACITY
6PY/

FT

NMNNCOCNNNNNIYINIONNONP ANANNNNCONCONN OO
LS TODONNVNENVNNGSONN NOC=N ~WWNOONNO WDUT- -y

PERCENT OF FIELD
PUup P1)MP= RATE
TIME  40€

20,0 2605 2140
19,4 246 25,2
7.8 10.0 20,8
16,7 212 21,1
16,9 218 21,5
19,0 23.3 21,6
HQ-O NN.U 2145
18,6 2249 21.5
18, 22.9 21,5
16,4 21¢1 21,3
16,6 21+1 21.2
16,7 2j¢3 21.3
16,4 2142 21,5
16,2 20+9 21,6
16,6 Nﬂuo 2146
16,6 213 2l.4
23,8 2a.2 25,3
4.5 1Re3 18,2
16,8 21+2 21,%
16,4 211 21,3
16,8 215 21,3
17,3 2i.8 21,0
16,4 205 20.8
16,8 20+9 20,8
16,7 mo-o 2049
17,6 21.6 20,9
16,6 moom 20.8
15,9 20.% 21,3
18,9 229 2140
19,8 238 20,9
19,5 23.3 20,6
20,3 24.3 23,9
20.% 240 23.7
19,6 23+l 20,5
17,6 2149 21,4
19.3 23¢5 2044

MONTHLY PUMPING AND PROOUCTION STATISTiCS
FOR WELL LAws

PUvP
Trve

5.8
643

648

PERCENT OF TOTAL
PUMP= RATE

ASE

Sed
Geb

bl
6.0

502
m-w
543
o.m
Seb
469
Sel
5e2
6,%
’.ﬂ
549
645
S.6
He0
m-o
549
59

5.5
640
649
5,8
65

NG NN OO ROOCOCOCOCONT NTOOC O COE O
® 6 6 0 5 00 9 S 90O D 5SS ® OB YO OO SO OO GEE S0 aa
VENCO YO RL NODPDENRTO NG OO C OOV~ RN IO BENO

YEARLY AVERAGE
PUMP PUNP= RATE
TIME AGE

THSND
HR  Gal GPM

195 6967 597
195 6970 536
189 6745 5%
196 To1d 5%
198 7087 596
210 Tab0 59}
204 7206 589
203 7169 590
207 7317 Sa9
207 7318 589
207 7325 589
210 74164 599
210 7398 598
211 76451 588
220 7782 589
222 Tagé 588
228 8019 585
209 7384 688
204 7243 591
205 7084 59
197 6588 592
198 To48 592
19¢ 6998 592
193 6882 593
196 69909 593
197 7006 533
193 6890 593
168 6721  Sq6
177 6378 S99
185 6649 597
193 6882 595
201 T127  Sg2
209 7395 599
2le 7495 588
216 1638 589
218  Te98 589

CUMULATIVE
PUMP PuvPe
TIME ASE
THSND MILLN

HR

69.9
70.1
70,1
70.3
70.6
T1.1
Tles
T1+6
71.9
7240
7242
T2

72,3
7246
T2.8
T3¢0
7344
T3e6
73,9
The)
40.&
74,46
76.5
Téa7
7448
74,9

Gabl

269549
24997
2502.5
251001
252044
2537,9
254704
25550
2563,¢
2569,2
25768
2579.9
2504,7
2589,)
2595.9
260440
2616,.7
NON0.0
2634,3
264244
2647,3
2653,8
2657,.7
266245
26608406
2673,2
267845
2684,7
269362
270643
2716,9
2727.9
273640
27437
27494
275408
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DATE
MO YR
JAN 71
FE& 71
MAR 71
APR T
MAY T
JuUN T
Ju 71
AuG T
SEP T
ocT N1
NOV )
DEC 7)
JAN 72
FEB 72
MAR T2
APR 72
MAY T2
JUN T2
JuL 72
Ays 72
SEP 72
ocT 72
NOv 72
DEC 72
JAN T3
FEB 73
MAR T3
ApPR 73
MAY 73
JUN 73
JuL 73
AUG T3
SEP 73
0CT T3
NOV 73
DEC 73

VOOV & W -

MONTHLY PUMPING AND PRQDUCTION STATISTICS
FOR WELL PM=)
FOR LAST THREE YEARS

PUMP PUMPe=  RATE WATFR  DRAy SPEC PERCENT OF FIELD PFRCENT OF TOTAL YEARLY AVERAGE CUMULATIVE
TIME  AGE . LEVFL DOWN CAP~- PUMP P MP= RATE PUMP PuMPe RATE PUMP PUMPe RATE PUMP PUMP=
NON ACITY TIME  a®E TIME  AGE TIME AGE TIME AGE
THSND PUMP pUMP GPv/ TYSND THSND MILLN

HR GAL GPM FT FT FT FT HR  6aL GPM HR  GAL

210 17888 1620 838 a95 57 2649 39,1 4544 41,7 10¢0 218 1544 294 25448 1420 155 1315.6
191 16311 1423 837 895 58 2%4.5 32,2 4p.2 41,8 10.5 22.2 16,5 293 24993 1420 15.7 1331.9
3 26415 1436 839 K9 57  264.8 39,7 ,51.% 42,8 100 23¢3 15.7 301 25659 1420 1640 1358.3

353 29811 1408 B42 A% S4 28] 46,6 5605 42.8 9¢3 22¢3 1548 311 26455 1419 1603 1388,
371 31356 1409 842 A9 56 252 414 5048 42.9 748 1846 16e] 312 2%512 1418 1607 161945
460 38806 140 844 p99 55 25,6 35,4 63.3 42,3 SeA 1642 16,4 316 26872 1416 17,2 1658,3
452 37566 1385 B44 002 S8 23,9 41,3 Bleb 62,2 Be6 2140 1641 321 2ane9 1612 1746 1495,8

27¢6 1548 322 27220 1409 18.0 152847
22,8 16,1 325 27431 1406 18,4 1559,3
310 1645 330 27789 1405 1847 1599.7
31.8 1641 336 28287 1403 191 16191
217 1642 336 28294 1402 193 16372
32.1 1640 348 29253 1401 196 166646
3249 153 360 30214 1400 2000 169445
2R.1 15.5 366 30712 1399 2004 1726,9
2240 157 370 31541 1398 2048 176046
163 1649 372 331193 1397 21¢2 179348
1Re6 1541  .368 30764 1395 2146 182745
28¢4 1549 375 31420 1336 22+1 187249
23,2 15,8 379 31718 13395 22,5 1909,3
3242 1548 378 31677 1335 2209 1939%.4
2746 15.8 376 31500 1394 2302 19677

393 32877 1396 842 900 SE 2440 45,9 GRel 42,0
366 30543 1391 842 901 5% 23,6 41,6 51,6 42,2
363 30666 1399 842 900 58 2441 56,3 6402 Gle¢7
369 29333 1401  B42 900 58  24e2 56,3 6546 41,9
216 18163 )4nl B4l %9 88 242 39,0 4Te4 4241
350 29398 1400 843 900 57 24.6 56,5 (4¢3 41,1
33l 27835 1492 841 900 59 23.8 55,0 6229 41,0
386 32393 1399 844 q02 58 26,1 50,5 57.8 41,6
4064 33755 1393 844 qp2 58 2640 4S,1 549 42,5
397 33189 1393 B44 q02 58 2440 33.3 423 42,5
406 33654 1388 844 902 56  23.9 38,8 489 42,5
544 45435 1392 847 902 55 2%l 51.8 6148 42,5
438 36456 1387 847 605 S8 23,9 447 56,3 42,4
360 30049 1391 845 003 58 2449 59,6 6A¢9 42,9
339 28344 1394 844 902 58  24.0 53,7 639 4343
332 27692 1390 847 902 55 25,3 59,3 67.8 42,3 32,9 15,5 375 31364 1394 23,6 1935,4
326 27087 1385 B84B 06 S8 23,9 61,3 T1.0 43,0 . 33,5 15,5 384 32107 1393 2349 202245
325 27097 1390 847 o904 ST 2644 54,5 €27 42,1 1747 2R«5 1545 382 31915 1392 26402 206946
277 23170 1364 847 904 57  24.5 53,6 6le7 4244 12.6 28¢1 15,5 378 als2T 1391 2445 207248
325 27198 1395 848 904 b6 24,9 56,6 65,5 42,4 13,8 30,6 15,¢ 373 310% 139 24,8 2100,0
334 27862 1390 847 904 ST 2444 53,4 6ge0 43,2 11e] 2546 1545 367 30603 139) 252 212748

356 29829 1396 848 q05 §7 245 4042 4793 43.9 Aeg 20s5 1508 363 30323 1391 25+5 21577
476 39602 1387 849 q07 S56 23,9 38,6 46.2 94,0 7.1 17.8 16,1 369 30818 1391 26,0 2197,3
484 40146 1382 B850 909 59 23.4 45,6 S2e1 44, 9.7 2249 1642 364 30378 1299 2645 223744
494 40974 1382 851 910 59 2344 40,9 472 44,4 Be? 20e7 1649 369 30754 1389 2740 227804
385 32012 1386 B51 609 S8 23,9 38,7 5446 46,7 9,4 23,5 16,9 371 130918 1389 2744 2310.4

440 365609 1385 859 Q09 59 23.5 56,3 606 45.1 12.5 278 1640 379 31602 1368 27+8 234740
369 30632 1384 B49 909 60  23.) 65,3 665 51,3 145 3]e7 1647 383 31847 1387 282 237746
306 25469 1387 850 909 59 23.5 65,4 6646 51,4 13.6 302 1745 38] 3713 1388 28,5 240301
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