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391 CHIPETA WAY, SUITE A

SALT LAKE CITY, LiTAH 84108
801-581-5283

December 15, 1978

Pete Murphy

UGMS

606 Blackhawk Way

Salt Lake City, UT 84108

Dear Pete:

The results of the November 7, 1878 pump test of the flowing geothermal
well near Crystal Hot Springs are encouraging. The aquifer can probably
support several more Tow-capacity wells without diminishing the natural

discharge to the ponds at Crystal Hot Springs.

ells may not be able

The alluvial aquifer is tight, and large diameter v
A1l wells should be

to produce more water than smaller, less costly wells.
completed in bedrock.

I believe that the fractured quartzite is leaking hot water to the
overlying alluvial aguifer. An aobservation well and an additiondl pump test
will be needed to assess this inferred leakage and the accompanying vertical

movement of water and delayed yield from storage.

A thin hole within 30 feet of the flowing well, similar to the
temperature gradient holes but with perforated PVC casing, would be an
adequate observation well that might later be adaptable to production.

Sincerely, .
C::/£;A4~éjzi;:;*—= ‘E;,ﬂ,,ufgggl
Christian Smith '
CS/smk

encl.

cc:  P.M. Wright
D. Foley
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CRYSTAL HOT SPRINGS PUMP TEST ANALYSIS

The flowing geothermal well on the grounds of the Utah State Prison near
Crystal Hot Springs, Jordan Narrows Quadrangle, Utah, was pumped at an average
rate of 30 gpm for more than six hours on November 7, 1978. This report

summar i zes the data and results of this short-term pump test.

Figure 1 is a sketch of the well and the geclogic units it penetrates.
The well diameter is 6 in, its total depth 285 ft; it is cased to the bottom
of the hole. Torch-cut slots in the hottom 110 ft of the casing were used to
complete the well. The artesian head is inferred to be 9 ft above ground
level; artesian flow is about 8 gpm at 180°F. The 195 ft thick, fine-grained
alluvial aguifer is confined above by approximately 90 fﬁ of clay and below by
pervasively fractured quartzite bedrock. While it is not known whether the
quartzite yields water directly to the well, all eyidence indicates that it
does leak hot water to Crystal Hot Springs, a few hundred feet to the south.

The pump test was designed to be, but did not satisfy the strict
requirements for, a step-drawdown test and numerical analysis. Attempts to
apply the step-drawdown analysis suggest well-losses are minimal and that the
well is effiﬁient. Completion of the well may even have improved the

transmissivity of the aquifer within a short distance of the well.

The raw pump test data are plotted in Figure 9., Discharge, Q, in gallons
per minute and drawdown (the increasing depth to water), s, in feet are
plotted against the logarithm of time. A nearly constant rate of discharge at
30 gpm was sustained for 288 minutes. During most of this interval the
drawdown was also nearly constant at 57 feet. Drawdown increased to 93 ft

only when discharge exceeded 30 gpm between 183 and 188 minutes. These
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. . .

the
source of hot water may be capable of supplying as much as 35 gpm

Th i
e source of hot water also fills the ponds at Crystal Hot Springs. It
is i i

possible but unlikely that the well is pumping water that would otherwise

rise t i '
0 these ponds., It is alsoc possible that the quartzite is lTeaking water

d + .
trectly to the well. In either case, pumping 30 gpm should have no :

observable effect upon the natural regime of the ponds.

Since no observation wells were available, the Tog-log type curve
solution for transmissivity, T, and storage, S, cannot be found. To estimate
T, the "Harrill time', ty, was used in a conventional straight-line analysis
of the recovery data (Fig. 3)}. This value compensates for the changes in
discharge and the nonequal periods of pumping at the different discharges
recorded during the test (Harrill, 1970). Two straight-line segments emerged,

an 'early’
ly' segment and a 'late' segment, from which the corresponding

transmissivities T, and Ty can be computed.

34.4 ft2/day

Te

Ty = 18.7 ft2/day

These v ' i
alues are low but are typical of tight, fine-grained artesian aquifers.

The two estimates of T are sufficiently low to limit the rate at which

When pumped at a rate tess than {¢

the aquifer can deliver water to the well.

T and a nearby source of water {g 1ikely 0

can deliver, an aquifer with a Tow

The response in an artesian system may be

sustain a constant drawdown.
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instantaneous: an increased discharge can cause the water level to drop
immediately. If the pumping rate is again dropped to the lower rate, the
water level will again remain constant, but at a lower level. This is thought

to be what happened during the pump test at Crystal Hot Springs.

Given an estimate of T and the pump-test data, it is possible to estimate
the value of storage, 5. The well was pumped for 0.26 days at an average

discharge of 30 gpm; the total drawdown was 135 ft. The results are:

34.4 ft2/day S = 0.001

1%

Te
T

18.7 ftZ/day S = 0.05

The solutions are not strictly valid for reasons discussed below. Figqure 4 is
& graph of drawdown as a function of the logarithm of distance from the
pumping well for these two solutions. Tables 1 and 2 are the values plotted
in Figure 4. Data from an observation well within 30 ft of the pumping well
would discriminate between these two solutions. Both values of S are high for
artesian systems; the value of S = 0.05 is so high that the Ty solution is

less Tikely.

The Theis equation has been used to predict the effects of continued
pumping aon the aquifer (Theis, 1955), This general eguation assumes an
infinite isotropic aquifer with no recharge areas near the pumping well,
conditions violated at Crystal Hot Springs. Since a recharge area is present,
the Theis equation will predict drawdowns greater than those that will

probably be observed. The drawdowns listed in Tables 3a-d and 4a-d and shown

in Figures 5 and 6 may be excessive and the values of $ maybe too great.

Figures 5 and 6 plot the drawdown as a function of the logarithm of

e
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distance from a well pumping 10 gpm for periods of one day, one month, one
year, and ten years. It can he seen that continued pumping of the present
well is predicted ta have 1ittle effect on fhe Crystal Hot Springs area. The
aquifer may be able to support several properly spaced small-diameter wells

pumping 10 gpm in a well field.

Before production is contemplated, an observation well should be drilled
near the present well and a flow test run. The leaky confined aquifer
equation of Hantush {1959) could then be used to refine the conclusions

presented here.
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J_] - Table -1 Solution to pump-test data, Te

—— b

DRAWDOWN # 1
Tz 34,4000 S= 0010 @=  30,0000TIME= +2600 i
- DISTANCE-—— DRAWDOWN —
1 1,0000 132,361 :
2 1,2000 127,490 ‘
3 1,4000— 123,372
4 1,6000 119,804
5 1,8000 116,657
6 2,0000.-_ 113,843 =
7 2,2000 111,29¢ i
8 2,4000 108,972 :
9 2,6000—_ 106,834 -
10 2,8000 104,854 :
11 3,0000 103,013 E
12 33,5000 . 98,894 /
13 4,0000 95,327 :
14 4,5000 92,182 i
15 5,0000-——— 89,369 !
16 5,5000 86,824 |
17 . 6,0000 84,501
—— 18 . 6,5000 —— 82,365 —
19 7.0000 80,387 !
20 8,0000 76,825 _
-21 9,0000-—-——73,685
22 10,0000 70.877
23 12,0000 66,022
.24 .. 14,0000 61,922
25 16,0000 58,377
26 18,0000 55,255
27 20,0000 — ..-. 52,468 S e
28 22,0000 49,953
29 24,0000 47,662 :
_30 26,0000.. . 45,863 .. —]
31 28,0000 43,621 .
32 30,0000 41,820
33 35,0000 .. 37,821 SR
34 40,0000 34,391
35 45,0000 31,398 1
36_... ..50,0000___ . 28,755 Y
37 55,0000 26,397
38 60,0000 24,277
39 .65,0000——_ 22,36¢0
40 70,0000 20,617
B1 80,0000 17,567
N 42 ... 90,0000 14,995 _ _ .-
43 100,0000 12,806
44 120,0000 9,327
45  140,0000. . _ 6,755 —
46 160,0000 4,849
47 180,0000 3, 442
— .48 _ 200,0000 .. .. 2,413 B .
49 ~ 220,0000 1,669
50 240,0000 1,138
. 51____ 260,0000._._ _ . _.768 o
52 280,0000 .521
53 .379

300,0000
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- Table 2 ° Solution to pump'femdata‘ “ -

—— o

DRAWDOWN # 2

RO S ES

T= 18,7000 S= »0500 Gz 30,0000TIME=Z =~ ,2600
: ODISTANCE __ DRAWDOWN
1 1,0000 132,832 _ : :
2 1,2000 123,499 ' ;
3 1,4000_____ 115,955 ' .
4 1,6000 109,429 ¥
5 1,8000 203,683
6 2,0000 98,552
7 2,2000 93,921
8 2,4000 89,702 . |
9 2,6000____ B5,83¢ i
10 2,8000 82,255
11 3,0000 78,937
12 _3,5000_____ 71,563
13 4,0000 65,232 '
14 4,5000 . 59,708 ' ' -
L15. ...5,0000______54,819
16 5,5000 50,454
17 66,0000 46,526
———_18_ ... B6,5000..._. 42,967
19 7,0000 39,727
20 8,0000 34,046
- 21 .. 9,0000__._._29,237 ]
22 10,0000 25,130 |
23 12,0000 18,555
24 14,0000__ _ 13,641 __ _.
25 16,0000 9,95y !
26 18,0000 7,194
— 27 20,0000_____ S,14p
28 22,0000 3,631 .
29 24,0000 2,531 '
i __30..__... 26,0000 . ____ 1,743 i
31 28,0000 1.193 :
32 30,0000 835 ;

——— . 33_ .35,0000...___ ,825
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M N000 5x «5010 ga 19,0000 TIsEX 1,0009 T= I, N000 M= ,0010 g9z 10,00C0T Mt Je.h0p0
B BISTANE  DRAWDUWH i ™ DISTANCE . DRAWLQBN
3 13,6000 59,119 1 3.0000 83,255
| k2000 a5 . z 1,2000 .83, 6Nl
3 1,8000 at,l2;2 3 1,8000 82,208
- 1,hG00 83,933 » 1,000 1,079
] 31,8000 8, 804 5 1,000 #0,039
[ 2,0000 N, 5% » Z4.,0000 59,091
7 z,2000 83,097 ) 4 %,20%00 58,24%3
[ ] 2,8000 82,222 [ 2, %000 87.%08
L | 2,8009 i, 409 ] 2,6000 58,755
10 2,8000 LT ML) 10 2,8000 2,095
i1 3,0000 -...89,335 N ¥ 33,0000 SH,AEQ
i 3,5000 I8, 952 12 3, 500 58,107
13 %,0000 31,773 13 %,0000 32,913
£ %,5000 36,728 is 8, 5000 33.849
] ) _ ,0000 I, 786 1> 53,0000 58,931
Y 5,5900 4,937 ik 5,5040 50,082
L7 #0000 34,162 17 ®,0000 89,2307
13 #,5000 33450 18 a,3000 e, 59
1) 7,0000 Az2.790 19 7,0000 LY R
10 #,00400 31,403 20 #,0000 R, THS
L - - 9,0000 --- 3@,53) il 1 T§,a000 45,695
¥4 10,0800 29,615 iz 10,0000 o, T3
23 12,0000 271,993 23 1z 0000 83,13
1w 18,0000 2e,82] 2% 18,0600 %1,76]
3 16,0000 29,438 : N 23 ie,0000 80,572
1] 18,0000 v, 307 . F2 14,0000 39,523
:7 &0,0000 23,431 27 28,0000 4,585
1] 22,0009 22,605 5 24,0000 AT, T3k i
19 24,6000 21,823 9 24,0000 b, 981 !
T 25,0000 21.524 0 26,0000 3,285 t
11 28,0000 20,867 31 28,4000 Ib.584
¥ 30,0009 19,854 L1 3p,0000 34,974
] as,o0n0 18,05 33 35,0000 33,602
Yy 83,0000 11,317 h1% 48,0000 2,813
1% ¥, 0000 16,28% 3 4h, 0000 31,364
Sy 53,0000 18,358 i1} 0,0000 J0,%26
A7 55,8009 in,525 37 55,0000 29,578
ln 40,3900 13,7170 as 60,0000 28,804
i9 63,0000 13,077 ag 63,0000 78,092 '
10 70,0000 1Z.838 &0 70,0090 27.832 '
11 ao 0000 13.297 LTS §0, 4000 0. 245 '
2 90,0060 19,301 .2 90,4000 29.197 !
13 100,04000 F.822 LB 100,0000 2n, 261 i
13 120,00090 T.935 N $20,0000 L 22,652 :
T 1aG, 0000 &.72¢ [T} 1%0,0000 21,275
1] Le0, 0000 . 9,710 - mb 160,0000 20,092
7 180,0009 - %,860 n? 180,0000 19,030
7] 200,0000 4,137 [T 200,0800 18,520
19 220,0000 3,521 a9 220,0000 17.280
1] 240,08000 2,993 30 240, 0000 16,515
14 269 ,0000 FIR1Y] 11 260,0000 15,813
¥ 280,0000 ° 2,152 52 280,0000 15,1653
3] o0, 0040 i.81a 53 300,0000 18,562
% 35,0000 1,173 A% 350,0000 13,224
L 800,0000 + 788 59 %00,0000 12,075
L 450,0000 11 k1 453, 000U i1.071
1 500,0000 1283 ST %00,0000 10,182
’.] 450,0000 172 LT 550,0000 ¥.3a88
9 6400,0000 oilg 59 600,0000 #,673
&0 £50,0000 2,02 ]
[ 60,0000 T.43)
ad 4$00,0000 0,395
(%] 900,0000 a,50n
[ 1000,0000 8,760
s»  1200,0000 3,587
b 1800,0000 X 638
a? 1600,0000 Le303
[T 1400,0000 loaN22
a9y  2p00,0000 1,029
78  2200,0000 +737
71 2w0Q,0000 1321
72 28049,0000 v 304
73 2u00,0000 253
s 3000,0000 176
15 3500,0000 2128

a - 1 day b - 1 month

Table 3 Predicted drawdown, Te




oY B 3 DuANDUwh H L]
38,5600 53 L0018 @ 19.0900TIM3 3Ja3d,.0000 Ta 34,4000 S3 L0018 ax  10,0600TIMER 3650,0000
- PISTANGE  OHAWUGEH - 8  DIRTAnGE DRASDUNM
i b, 0000 T, 392 1 1,0000 B by
2 3,2000 T4, 708 . & 1,2000 5,021
3 1,8000 73,398 a4 11,8009 83,649
8 i,8000 12,208 L) 1,0000 82,459
) 31,8000 Ti.157 » 1,8000 8,810
. a,0000 10,218 [ Z,0000 40,872
7 2,2000 49,370 L 2,2900 79,623
1] 22,4009 [T 19-311 a 2.8009 Th . 8%8
L 2,0008 a7, 082 . 2,6800 78,138
] 2,000 87,222 Y | 2,8000 T7.87%
1 3 0000 o, 807 11 - 33,0008 To,86]
2 $,5000 5,23 . 1z 3,5000 15,848
3 »,0008 &8, 005 13 8,0000 Ta,29%
- %, 5000 62,995 s 8,5000 73,259
» b, 0000 [ LY is B, Q000 72,313
» 3,3000 &i,209 i S,5000 TL.882
2 e, 0000 80,8434 17 &, 0000 70,588
o »,5000 5%,72) 18 &, 5000 69,975
L T,.0900 59,06} : 19 7,8000 4%, 315
0 #,0000 17.872 20 8,0090 #8,525%
1 9,0000 86,823 i 9,0030 47,078
2 10,0030 19,884 2L 10,0090 &, 133
3 1z,00g0 ™,201 : 23 12,5000 B4, 51y
1 s, 000 52,8484 2% 18,6000 83,191
] 16,0800 8l.89% FE 16,3900 61,952
1 18,0000 50,8%0 2b 18, 0000 69,903
7 20,0000 9,71} ar 20,0000 59,955
L] 22,9000 B2 , an 22,8989 59,138
9 2n, 0000 8,087 Y 25,8000 A5, 3%)
1] 26,0080 NT.375 30 26,0000 57,625
1 2s,0000 s, 715 31 24,0000 56,964
12 30,6000 ab, 100 : dz 30,9900 S5, 354
3 35,0000 48,727 33 35,0000 54,981
ol NG, 0000 3,538 kT3 80,0000 53,792
5 w0000 YR 35 ®5, 0000 2,83
' 40,0000 41,551 3w 50,0000 51,508
T 55,6000 0,702 37 35,0000 50,955
8 s, 0000 319,927 u 60,0000 50,189
9 #5,0000 I, 214 w 69,0000 W9,468
0 10,0000 Ju. 55y (1} 70,0000 iy, 808
1) ab,8aQ0 37,365 ul 20,0000 V7,813
¥ 94,0000 Jo.316 (T 90,0000 N,569
L] 1490,000U 19,378 .3 100,0000 Ah,b3t
L] 120,0000 33,755 L1} 120,0000 aa, 007
] 10,0000 22,382 . [ 10,0000 52,534
™ 160, 0000 31,194 NG 160,0000 AL, H45
3 180,6000 30,145 a7 180,0000 ng,39
1} 2¢0,0000 29,298 &b 200,0000 39,854
9 220,0000 24,359 e 22,0000 34,609
@+ 2wQ,0000 . 27,588 . 50 . 2%0,0000 37,834
A 260,000 26,873 51 260,0000 . 37,122 ._
2 280,0000 26,218 52 50,0000 Jo,8bh2
3 00,0000 25,601 43 300,0000 In, 247
] Ju0.E000 4,231 L) 350.0000 1% ,.478
A %00,0000 23,045 55 00,0000 33,248
& ®30,0000 22.600 So 53,0000 32,237
1 560,00G0 21,065 57 500,0000 31.299
d 550,0000 .22y - 54 550,0000 o, 5]
9 600, P00V §9.051 59 00,0000 29,676
o 50,0600 18, 7%y 1] 650,0000 20,988
1 Y090,0000 18.0%0 al 70G,0000 10,305
2 agpd, 0060 lo,.%1n a2 00,0000 27,117
3 S6¢, 0000 15,020 b 00,0800 26,089
s 1000,0000 18,958 &%  1000,0000 23,133
5 1200,0080 13,37y (1) i200,0000 23,513
&  1s00,0000 12,045 &b lugo,cace 22,1%%
T 1ad0,G000 10,9308 &7  le00,0000 20,960
s 1s00,0000 9,915 st 1800,0000 19,917
9 204¢,0000 9.0%% ay 2300,000C w5286
o Zz00,0000 257 70 2208,0000 18,145
1 2s99,0000 1,509 Ti  2800,0000 17,378
2  1600,0000 LT 72  2e00,0000 16,473
$  2acd,0000 b, 309 . 73 3800,0000 16,023
v J000,0000 LT s 300G, 0000 15,419
5  3a00.0000 5,73 7%  J3500,0000 19,07x
s  &000, 0000 3,831 T¢ A000.00G0—— 32,91
7 4500,0000 -~ 108 - 77 w530,0000 | 11,904
B »ooo,0000 .. 2,508 74  S000,0000 - 11,009
p  9n00,0000 - 2,01lm 7%  5200,5000 10,20%
1 &O000,0800 .. J.8l2 40  #00Q,0000 9,880
L $500,0000 L.20% Bl a%00,800Q 8,320
P T8499,0000 i.01s 82 Tace, 0000 #,217
Yy s0OD0,0080 028 [E} weoQ, 9000 .15
»  %008,0000 3T &% %000, 0000 118
d - 10 years

c - 1 year
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Dranbled B 1
T ia,T000 8= J0500 y= 10,0000TI%ES $.0000 Tz 18,7000 4= L0300 4r 16.0000TImEx 35,0000 84
. GISTanCE DHANU U » DISTANCE LRAYUOTN
1 i,00p0 35,16y ] k0000 83,023
F l.2000° ¥2,179 3 3,¢000 80,033
] 1,0008 AV, 6% L) 1,8000 77,507
L 1,8800 8T,872 L 1,e000 73,320
b , h,mCo0 w3, %4p b 10000 73,390
» 2.0000 N3 B24 [ 4 Z.0090 Tl.bby
T z,29090 8,267 7 T,2000 70,103
» R,8000 80,844 L a,8000 8,677
s 2,4000 39,5490 hd £,8000 @7,3b6
10 2,800 3 33 i0 2,4000 5,152
11 3,0000 31,204 14 3, avae 5,022
b 3,50800 38,700 . iz J,3000 82,497
13 &,u000 32,533 3 %, 0000 80,319
in 8, 5000 30,626 1s &, 5000 .n,381
i b, L0008 28,926 13 b, gOCA Bh, 656
is 55,5000 27.393 16 %,5000 85,095
17 *,0000 25,998 17 8,090 53,671
Y &,5000 28,721 ia ®,5000 52,361
1y 7,0000 23,5%) 19 7.0000 Si,1%8
] &8,0000 21,838 20 s,0009 8B, 963
F11 9,0000 1w, 597 21 #,0000 al,83
22 19,0000 17.972 22 10,0000 84,313
23 12,0000 19,216 23 12,0000 82,33y
v 18,0000 12,960 F1 14,0000 349,818
3 16,0000 11,017 23 Lo, 0000 37,882 |
F 1 18,0000 Y, ubn F2.) 14,0000 A%,T24
27 20,0004 4,129 27 20,0009 34,012
b e, o0 », 745 au 22,0000 34,405
9 24,0000 5,945 29 24,0000 31,057
34 2h,0000 5,10} a0 2b,00C0 29, The
b5 1 24,0000 (LT 31 24,0000 28,589
34 3¢,0080 3,718 a2 30,0000 Z1,n00
33 34,0000 PIFE-T) 33 35,0000 24,993
b1} 80,0000 1,601 34 40,3000 22,872
3 85,6000 1.022 - 1-1 25,0080 21,019
3 50,0000 1639 36 59,0000 19,377
37 85,0000 » 394 a7 53,0000 17.908
Y ] 60,0000 254 . a0, foca 1b,.5au
A 65,9000 214 39 &h,0000 15,362
L1 70,0040 14,285
8l 80,0000 12,35
82 90,0000 w71}
L 1] 160,0000 9,299
(17 120,0000 7.015
L L] e, 0080 5,280
L 160,0000, 3,9%3
a7 183,000 2,938
s 200,0000 2,164
49 20,0000 1,578
50 240,0000 1,139
- H 260,0G00 Bi2
LT 280,0000 5T
53 00,0000 Y3
54 35Q,0000 L2123
b - 1 month

a — 1 day

Table 4 Predicted drawdown, Ti




PrawlOsMd @ 3

Ta

18,7000 Sx
| ] PisYanCE -
3 1.9000
11,2800
a3 1,000
. 1,8b09
» i.8000
[ 2,5000
T 2,20900
. 2.8800
v 2,0800
10 T, 8000
31 J.0000
12 FSY 11 ]
13 5, 0000
is 4,000
i» », 0000
ik »,0050
17 e, 0000
is ,»000 -
ie T, 0000
20 8,8000
2 »,0000
12 19,0000
23 12,9000
Py 18,9000
25 16,0000
28 18,0000
a7 28,8000
28 12,0000
2 2%,0000
30 26,0000
3% 28,0000
2 39,0000
a3 35,0000
I a0,0000
35 85,0000
3 £0,0000
37 55,0000
3a 60,0000
1] 65,0000
80 70,0000
51 80,0000
82 yo.0000
(%] oo, o000
5y 120,0000
(1) 140,0500
b 160,0000
a7 1ag,0000
LT 200,0000
[T 220,0000
50 2%0,0000
51 250,0000
52 280,0000
.3 oo, 0000
a4y 3s50,0000
5% 400,000
34 N50,0000
57 . 500,0000
ty 350,0009
5% 600,0000
.0 50,0000
(¥} 700,0000
e 4 $00,0000
(%1 y00,0000
&3 l000,0000
&3 1200,0008

«0%08 bx

CHANDOTN
A, nily
190,30]
.97
™, Ths
93,853
2,132
0,387}
¥, 105
2,000
o dde
b, b0y

31,29
50,119
40,907
87,778
5,25
'3.0"
Wi 152
J9,433
37,880
Jo .03
2,16}
33.95%6
31.791
z9.887
in,lag
25,267
22.21a
20,71y
1u,B4h
17,273
19,832
18,538
13,348
12,306
11,337
V.25

8,175
2,033
5,089
3,311
2.809
FPS LT
3,237
«8%0
518
w217

c - 1 year

10,0000TIx

Jeb, 0008

R

x,

14,7608 5x ab500 bx

§ UVISTAULE  DManloed

3 31,0000 3r1,391

] 3,000 119,364

3 1,830 116,839

¥ 1,m000 118,050

» 51,8300 111,71
. &,0000 110,99
7 £,2800 109,83}
s E£,8000 10,007
] R,000 186,0%
i X000 108,842
[} 3,080 184,292
iz 3,0000 10l,.,82s
13 a,8040 7,633
18 8,5000 1,764
1% b, 0000 *a, 843
1% »,3000 LT T 5
17 &,0000 L, TS
1w [ 9% 1) 903y
19 T 000 W ATH
b 1] B, 0000 N ,202
2L 9,8000 e ,353
1 38,0000 4,016
23 iz 0000 al.
n 10000 T9.11a
29 b, 0500 Te,92%
i) 1a,0000 TN, %97
27 20,0000 13,171
2 12,0000 T Ty
29 28,0000 TC.Z8s
30 24,0000 2,973
31 20,0000 67,159
32 39,0000 Sh,022
LTy 35,0000 4,103
3 a0, 0008 61,816
3% ah, 0000 59,937
ey 50,0008 Sa,282
ar 55,0000 Ea,T01
h1 Y 40,0000 55,27
k1) 85,0000 53,864
50 70,0008 52,759
51 apn, 5008 50,5067
L ¥] 90,0000 .5, 680
[ §] 100,0000 Na, %17
L1 120,0000 43,93
" 180, 0000 sl,aly
L1 1600008 I9.2%
a7 180,0000 37,22¢
a8 200,0000 35,805
(1] 226,0000 34,006
50 240,0000 32,643
51 260,0000 31.3%
L¥4 z80,0000 30,150
53 300,0009 29,837
-} 1 330,.0000 e, 580
5 00,0000 24,423
Sb 8450, 0000 22,504
LY 4 500,0000 20,904
54 bS50, 0000 1%,02p
59 - 400,.00080 18,078
%0 &50,0000 18,057
el 700,0080 15,19
&2 &80, c080 13,708
63 906 ,0000 12,07%
4%  100d,0000 18,812
% 1200,0000 8,2l
a6 la0o, 0000 b J0)
&7 Au00O, 0000 8,918
48 jsco,0000 A,172
69 2000,00090 2,889
70 2200,08000 2,142
T1  2800,0080 1,881
Tz 2600, 0000 1,202
73 2ad0,0000 «302
Ts  J000,500¢ oliidg
7%  3s00,0000 - 1-13
Te . A0G0,0000 o223
d - 10 years

Lo,0o0aTIRLs Jebt

8b




