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random en Ground Weber r esource« of the Fl peso, Texas, Area

PROGFSSS REPORT

by 

K. W. Sufidstrom

Introduction

The :<eol0gieal Surrey, United States £epartmemt of the Interior, in ecopere- 

tion with the city of Rl Pa«o and the Texas Sti te Board of water Engineer a be can an 

Intensive study of the ground-water resources of the Fl Peer area In 1936. A eompre*

!/
henslve report on the results of this study released e*rly In 1937, e*nti*ins a dis­ 

cussion of the geology of the srea with parti cole r referenee to the occurrence and 

source of the ground weteri reaches tentative conclusion* regarding, the amount of 

pround vater that is available} and sutaits recoswendftions regarding the future 

development of -round water In that area. It also discloses the need for s*re in­ 

formation pertfininr to the thickness, peraieaMllty, pcr^aity and specific yield of 

the weter-bsariap, beds elow th« Mesa, the qutntlty of w«ter In storage, the eswunt 

of r«chtr,-e to the underground reservoir , tnd the danger of salt water intrusion* 

Mth this need In Bind a large nuaber of test wells were put doim in 19?7»38 tnd 

elnoe then * eooperatire pro rasi has been maintained which ineluded sksasurinf , each 

month, the water levels la many wells throughout the areas periodically collecting 

and analyslns samples of water from seieeted wells to determine whet he ̂  aq? ehtnca Has 

oeeurred in the ehemloal character of the water j melrlnr a ccmplete inventory of the 

amount of water pumped each yeari &a<* eollaetinr other rround-water dsta ss it becomes 

availsble* This ^nformation has been studied and released from time to time In memo­ 

randa or progress reports*

In mil, ewyen awmorimde sml progress reports have \ een released since 193T. 

The lest progress report, released In August 1944 diseusaes the amount of water

In that aree eaeh per from ISSf +« 194£| the chexges in the water levels in
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obaerratioa well* fro* 1996 through 1942f the results of chemical analyse*

of water from walla to Ifey 1944, and the emount of ground water withdrawn fro*

storage from 1956 through 1941.

The preaent memorandum diaoussea the amount of water pumped in 1944; the 

decline in water level* in 1945 and 1944) and the remove! of water from 

 torage on the Meet during 1943 and 1944,

Pumpage in 1944 
Compared with that in 1945

In 1944 the withdrawal of ground weter from deep walla in the El Paso 

area, including Juares, averaged about 22,600,000 gallons a day of which 

about 9,200,000 gallona a day waa withdrawn fro» walla on the Meaa, about 

260,000 gel lens a day from the Montana well field and about 14,000,000 

gallona a day fro* walla in the downtown end industrial ereaa of HI Paae 

and Juarec, Mexico.

The total average daily puispage In 1944 waa about 2,100,600 gallon* 

a day leaa than it wee in 1949} the average froai we! la on the Meat waa 

about 2,500,000 gallon* a day las* and that from the Montana well field a>out 

900,000 gallona a day leaa in 1944 than it waa in 1943, In the downtown and 

industrial area* of Fl Pa*o and Juerei, however, the average was about 1,100,000 

gallon* a day wore in 1944 than it we* in 1943. The following table show* the 

estimated total average daily pumpajr* in 1944 by month*.



KSTI'AWD TOTAL AVEPAGfc PIWPAGI FBOM IMS* H'Ei-LS IH THE KL PASO ABFi 
DUFIHG KACH MOKTH IN 1944, II GALLOWS / DAT

Jtnuary
February
Merch
April
May
June
July
August
September
October
November

Peao publio supply

9,140,000
6,750,000
3,700,000
9,590,000
9,900,000

10,680,000
10,490,000
10,230,000
7,220,000

10,680,000
0,880,000

10, 670,000

Other supplier (incl«<51n«r
Jueret public and Bl Peso

Indue trl*l

17,880,000 
11,250,000 
12,180,000 
15,090,000 
14,360,000 
15,540,000 
14,300,000 
13,SCD,000 
13,570,000 
12,840,000 
11,270,000 
11,260,000

Itetal

27,000,000 
19,970,000 
20,880,000 
22,480,000 
24,260,000 
26,220,000 
24,790,000 
24,190,000 
20,890,000 
23, £20,000 
18,160,000 
21,980,000

The following tmble tbowa the estlmatec1 pumpege from de p well* In the 

fil Peso tref tram 1936 to 1944 Inclusive In aliens » dey«

TOTAL AVEP/GR PW/PAGF F^CM DBF? WELLS IK THE EL PASO 
1936 to 1944 INCLUSIVE: III OJLLOHS A D/Y

Year Velley eree
ineludtng Juareg

Montana »ell 
field Mes« Area Total

1936
1037
1938
1939
1940
1941
1941
1943
1944

5,000,000
8,200,000
8t 600,000
8,400,000
9,300,000
10,100,000
9,400,000
12,900,000
14,000,000

3,200,000
3,400,000
2,700,000
1,900,000
2,300,000
1,300,000

800,000
1,100,000

200,000

7,800,000
6,100,000
4,900,000
 ,600,000
6,800,000
8,200,000
11,800,000
1^900,000
9,200,000

16,700,000
16,700,000
18,200,000
16,800,000
18,400,000
19,600,000
22,000,000
25,600,000
83,500,000
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TOTAL AVEWGF FUMPAGB F^CW DEEP WILLS IK TEE FL P/SO 
DUPIHC BACH MOHT8 in 1945, IH ^ALiOHS A FAY

El Paso Public Supply Other funpllas (including Total
Ju«r«t publle end SI PMO 

Indiistrlil euupli^a)

Jenuery 9,170,000 9,280,/00 I8,4"0 ff;00
February 9,9fO,OCO 10,100/00 tp,110,fKX>
Kerch M,470,OOC- 9,810,000 18,280,000
April 7,980,000 11,420,000 19,400,000
M«y 12,650,000 11,920,000 14,550,000
Juu» 14,080,000 12,870,000 26,950,000
July 15,110,000 12,260,000 25,390,0 0
Augu»t 14,220,000 12,100,000 26,420,000
S«pt«nb«r 1«,530,000 12,180,000 24,810,000
October 8,900,000 10,120,000 17,020,000
Kov««btr 5,960,000 9,980,000 15,940,000
D*c«mb«r 8,400,000 9,670/X>0 18,070,000
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Dooliao in lator L+wi« 

Moo* Aroa

/Ithough about 20 poreoat loaa watar waa pwBpod frcaa wolla *-n tho Mo*a la 

1944 than in 1943, tho monthly a»a8uro«oata of wator larala in wolla ia taot *r«» 

rtnroal that IB gonorftl tho rato of d*«litto iiaa a out tho aamo in If44 aa it vo* ia 

1943, booptioa to thia (oaoitl ml* was ihown in woll 76, 1 cat ad in tha woatora 

port of tho Uoao wo 11 fial<2, whioh hed o omall n«t riao nf watar loval in 1944. 

The enanfoo In watar lortla la obtorvatlon wella 14S>, IMA, lS«t lSOf 7M f 64 aatf 

T6 from 1916 to 1944 ara tAaajai freohioally im firuro 1, tho approxl^tta loooUoa 

 f tkoao well a la iadioatad in tho akatah map, fi^ro a*

Vtlloy orao inalw41»n Montana wall fiold

Too doop walla in tho rallay of tl Paso tra undar »rtaa5»n proaauro, and ti*a 

watar larala in tho octar-ritiem wolla raapcod quickly to ahanroa ia tha r* to of 

pVBpia froa tha wall itaolf and frc« othor walla la tha rd^eeaat tarr tory. Thia 

ia lllustratad try tha »rtpha )n figuro 5 ah owl m ohanroa in artoaian pre«tura !n

Oboonration walla 291, 48 l oad 69« roll 291 la legato in o eantor of ha«vy puapi&f
\ 

in dvwjitown Fl Ptaoi wall 69 ia ia tho Bontanawoll fiald wfearo puBptgo hat baoa

aubatantiolly roducodf ead oboorvation wall 43B ia ia tfca rallay, ot a «cnaid»raV,la 

diotanoo from hoavy puaplnK. Otaorration walla 291 and 68 hava flyetuatod aa anioh a« 

18 foot in a eoaaea* 111 ethor ov aorration walla in t a valley ahow rtthar wida 

rariationa ia watar lovolt aaah aoaaoi* Rovoror^ neao of tboai *   hmrn a au«t*inad 

downward trond «in«« tho atart of tho racnrdi.

Tho followinf tablaa giva tho altittido of tha vatar lovojo or ertaaian prasituro 

la foot atova aoa lavol la tho obsanratSca wolla In tho Rl Paso *roa durin tho 

yoora 1941 and 1944.
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Wetar ievtlt in Observation Walls in tha ?1 peso 'r«e in 1943 (fast above iE«en sot level)

IfUHBEJI

6
9
10
12
18
19
19-a
20-«
21
22-a
28
29-a
50-a
32-a
3*
59
40
42
42~»
44
48-a
48-b
49
60
61
52
65
65
68
59
69-*
64
67-b
72
75-b
76
77
78-c
82-«
112
128-e
150
158
139-«
143-a
160
186

January

3996,46
5697.45
3697,01

S665.8X
3*78.54
5696.27

3661.78
5695*28
5669.05
5684.05
5647.44
5640.21
5*78.97
56G6.f*
5688.98
3670.42
5670.42
5672.05
5676.05
5676.96
5875.22
5672.65
5672.99
5672.41
5669.04
5072.65

56*9.60
.SSW.75
5879.59
56^4.27
5666.87
3«64.83
2376.52

5676.17
2602.41
5664.54
5696.46
2*82.76
5698.66
5709.41
5725.48
3670,58
566^.52

F«Tu«ry March

3 £94. 12
?f9E.46
5696.35

5^62.78
5687.16
3695.34

3615.57

saeo.44
5643.69
5637.60
5^72.31
5^4.64
3688.78
.

5667.39
5671.07
5675,87
3637.66
5639,44
566^.74
3667.49
3866.57
3667.21

5663.95
5668.61
5678.24
5563.96
5659.61

5666.00 5666,29
3667.83 3CT4.94

36E6.30
5676.84
5600.49

? * 5600.66
36*4*40
5684.24

5698.69 5998.54
5709.22
5723.29

/prll

3^93.37
3S96.51
3696.12

8666.46

3639.04
3635.41

5657.54
sese.^fi
36Z6.22

3661.66
S 625.87
3668.82
5602.69
3656.11
3685.48
5637.30
5 66*. 96
56^5.47

5678.53
3659.46
3644.17
5664.75
3574.81
5654.48
367G.S8
5697.88
3659.87
5684.18
56M.06
3698.32
3709. 21
3723.58

Mey

3*93.09
369*.28
569^.77

3692.98

3656.21
S658.09
3634.76

5646.SO
3^7.65
3624.12
5689.86

3622,13
SS67.44
5600.91
5663.53
3 661.00
3635.34

5663.97

5678.09
5*57.38
3660.69
5664.17
5673.98

5676.24
5097.04
3656.45
5682.97
2683.60
3698.38
3709.17
5725.24

June

? W.07
3696.74
5696.16
3618.97
3654.48
3681.61
3695.22

3692.98
5642.67
5653.56
3 63 T. 39
3635.48

9*65.64
3637.53
5624.91
5689.50
5f$6.63

3666.99
3600.51
36,C2.79
3650.46
5*34.77
5664.42
3694.87
3664.28
5656.46
5662.70
3677.85
3655.81
3651.68
3653.25
5 670. 81
3647.99
5674.64
5695.49

5683.64
3683.48
5698.18
5709.22
5723,39



WLL

t
10
19
19-1
21

lev*l» In Ob«arr»tlon lltlls in tho 81 ? <- /re* in 194S (f»et

_July 
8691.82

3893.52

3676,06

3649.29
3663.22
3638.71
3655.75

3654.18
3687.70

3867.60 
3600.69 
3663.8ft 
3651,04

29-1
30-1
32-1
88-1
88
40
42
42-1
44
48-1
48-B
49
60
61
62
58
66
84
68
fit
68*1
67-B
72
76-?
76-C
76
7T
77-3
78-C

79
82-1
112
128-?
128-0
128-D
180
136
139-1
143-1

3664.78
3664.81
3677.75

3668.87
3646.54
3864.00

3671.33
5662.44
3669.04
3674,89
3665.61
3596.20
3653.66
3829.62
8888.88

3698,14
3709.12
3723.36

August S«pt*3**r Ooto^er tfOT«snb«r E«c««*?cr
3692.18

3862.56

3649.62
3663.41
3826,86
3633,26

8664,02
8886.97

3663.22

3887.13
«6fX>.63
S858.70
3660,04
3864.97
?654,40
3885.06
3677,68

3655.91
3689.09
8662.77

3670.10

3674.67

3S95.77
3866.81
3689.67
3683.46

3688.12
3996.18
3709.27
3728.49

3693.46
3^94.12
3*63.38
3888.27
3894,17
3672.66
5692.59

3661,64
S6S4.16
3636.96

sesi.n
S687.2S
8868.25

3686.86
S8T1.92
3864.87
3684.76
3664:80
£064.46
3862.84
3862.34
3877. 62
3689.85 
&660.11
5668.50
3600,42
8664,31
36*1.56

36n.oo
3657,18

3675,07
3660.85
3664.65
2662.51
3630.96
3683.27

3898.08
3709.08
3723.27

5 £93.45
3895.04
3ft>4.39

38T7.61

3668.25
3642.19
3673.00
3674,34
3660.45

36(*>,2S
5689.46

3669.40
38^2.63
3667,68
3668.52
36f7,59
366T.68
3665.29
3667.82
3667,69

S662.64
5866.56
3664.95
3682.32
3672.15
3669.76

3675.02
3861.05
8802.30
3662.88
3680.98
3682.30
8630.81
3583.04
3698.19
3709.26
3723.46

3W.40
7696.36

3680,22

3670.29

38T0.74

3676.32
2872.11
3672.48
3671.61
3«72.14
3668.86
3670.78
2677.99

3685.0ft
3652.26
3661.55
3664.89
5674.T9
3661.06

3674.78
3661 .71
3801.95
3660.65

? 362. 94

3998.14



Level g In Observe tica in th< El P>sc /r»e In 1944 (f»et a>»»n »«n

WELL BUMBEli
8
9
10
12
18
19
1Q-«I9**m

21
28
29
30
32-1
39
41
44
48*«
48-b
49
60
51
82
63
55
58
69
69-*
64
67-b
72
76-b
76*d
76
77
73-e
79
82-m
lit
128-b
128-0
130
136
139*«
143-a
160
188

Jenucry February
3693.06
3*34.96
8694*63
3621.62
366c.36
3688.23
&4O4 S9vW%. ofc

5611.79
3688.00
3662.97
3643.40
8665.01
3884.94

3673.24
?8Pi'.95
3673.68
36P9.83
3671.44
3670.0S
3669.68
36^8.91
3669.67
3670.65
36^4.66
36'?.S9
5S78.18
366^.23
3667.93
3688.31
3667.26
3676.94
3868.86
3874.91
38 ?.64
3601.51
3664.73
3651.60
3682.88
3682.76
3*97.99
3709.01
3722.99
3670.68
36£7.67

Sfr<*h
3682.79
3682.98
3643.67

3669.16
366B.38

3^8. ee

5672.?a
3672.49
3074.22
3370.14
S671.7f
36^C.ll
3669.98
S 6^8. 20

3897.88
3665.82
56r"5.20
3666.99

3676.71
3662.17
3874. «8
38 2.49
3599.49
3664.16
3632.02
3682.49
3680.36
5898.01

^prll Jty
3692.97
3694.30
3694.02

86£4.10
3688.09

3682.08
3609.31
3667.74
86P9.14
36^9.21
3667.46
36^8.83
3671.61
3*71. S2
?676.87
3670.91
3672,71
3670.16
3C70.04
36^7.40
36f9.63

S663.0B
35C7.80
3676.88
3664.00
3663.98

3674.48
3618.83
3674.67
3669.7S
J699.18
36^2.76
3630.89
8882.48
3682.26
3697.92

*J«a»
3&U1&

3689.96
3648
3661.84
3687.41

8681.79
3^69.57
3^67.89
3f40.74
363^.34
3669.95
3626.96
3660.75
2626.10
5671.63
3663.19
36C7.22
3661.33
3634.71
3661.36
3866.68

36^3.51
36P7.6S
3677.30
3861.23
3694
5861.66
3630.31
3 ?5,72
3660.31
3674.08
3688.88
3697.92

3630.26
8881.98
3681.82
3697.72
3709.06
3723.28



62*2242 
40*6042 
29*4692 
88*1882 
19*1898

68*2992 
OJ*>482

00*2*92 
09*»492

99*0992

96*9492 
29*89912 
94*t882

89*2492 
tt*3492 
19*9492

90*6882 
99*1492

69*1992 
Ot*»4S2 
08*1992

tO*U92

28*Utf2 
81*3492

99*9482 
89*9492

02*0492 
40*2L92

64*24&2

22*6042 
15*4682

19*1892
91*2292

13*9992 

U*U92

48*3692 
46*2492

I6*S492 
03*4*98 
99*2o>92 
42*8992
98*5^92

12*4992 
98*0*92

44*2492 
96*9992 
24*2992 
26*88*2 
38*8192 
26*9292 
28*9882

26*8^98 
86*16^2

16*2888

09*2692 12*2892
2l*>692 18*2692
69*2692 6<

62*8342
»0*6042 
29*46^2

08*1^2

48*4992 
16*9392

90*»492 
90*^492

83*4492 
28*6892
82**898 
 0*0492 
94*6992 
92*1492 
49*1492 
90*2492 
06*1492 
82*9488 
T2*t492

90*0492 
39*699fi

81*2892 

02*0992

26*2882
W2692
92"2«^g_

03*6042 
X9*4692 
98*0888 
*8*I992 
38*1292 
20*1992 
38*1092

II*»492

19*9992 
86*2492 
09*2892

0**4492

29*9992 
89*8992
68*8992 
99*1492 
92*8892 
19*2482

08*6592 

81*9292

94*9292 
14*1*92 
46*4988

26*1892 
68*4892

Sf*t692

42**242 
02*6042 
89*4692 
18*0892 
96*1892 
8V2292 
92*9992 
24*8982

2**4992 
49*2492 
31*2992

12*2992 
f8'4492

12*1992 
44*9292 
39*2992
14*8392

92*2492 
26*8992

02*6892

29*^992 
26*9992 
89*6992 
62*3992

91*3692

16*8882

«L"S68_f_

*-8t

mi ita^

IS
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Based on the records of water lev*l meesuremente, it wee estimated In the 

report that the materiel unwets-ted on the Xee* amounted to about 25,000 acrc- 

feet from 1936 t- 1959 end about 187,000 acre-feet from 1989 to 1942. Uaing the 

eeme method it is estimated thet en addition*! 100,000 *cre*feet of material mea 

xmwatered during the two ye- re 1942 end 1944. The total emount of materi*! un- 

from 1956 through 1944 as thus computed ees ebovtt BO Sf 000 eore*feet«

In the 1944 report, the Telue 1?J percent w»e used for the soeelfie yield end 

It vee computed thet tr« eaou&t of water removed from storage amounted to a out 

I 9 t00t000 gellcNM e dey frem 1956 to 1959, end about 4,100,000 gallon* a day from 

19S9 to 1948* Using the seme value fo- the specif ie yield the figure of approximately 

8,000,000 gailona a day la reached aa the eaovnt reeiOTed from atore^e durinr 1945 and 

1944. The source of the pumped meter ihich we a not obtained from the computed un- 

watering la explained aa follows on p»-e Iff of the 1944 report t

"It is believed that the pumped wator which was not 
eoteined froei the   '-inputed wnweterinr, was derived 
largely by recher^e from mountain rvnoff perhaps in 
Mexio? aa well ea on the /merleaJi aide of the border 
and « smell part wee obtained frcm storage in the 
artesian water- bee ring beds of the Valley. In pert 
it may have >een derived by  uawetering rn the Mexican 
side r>f the Rio Gr*rde Vrlleyi by repleeemwnt of fr«»h 
ground-water with cverlyinr mi rer sliced water in the 
Valley, whifh in turn wes replaced by mater from the 
Flo Grendej end possibly fey rise cf underlying xolt 
weter, which mirht in turn have been replaced by in­ 
ward percolation from more distent aouroea."

The difference between the volume of wrter pumped «nd the computed volume 

removed from store^e en the Mess amounted to about 16,000,000 rallons a day from 

1936 to 1959, about 15,100,000 gallons a day from 1939 to 1943, end ehout 16,«X),000 

gallona a day from 1943 through 1944. The inerease in the difference during the 

last two yetrs is partly explained by the faot thet in 1944 the pumpege was reduced in 

the Vesa tod Montana areas and Increased in ^.he vellcy er^es, thus niovin, the center
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of pumping farther south, so thst --ore water wee bein* withdrawn frosi store re on 

the Mexican side*

In the 1944 report, in computing the amount of material wrwa tared, the rim rook 

was assumed to be the dividing line between water te>l<? and artesian conditions in 

the underground reservoir* Fort -lies amd all of the Mese wall field lie to the north 

of the rim rook amd both locations, therefore, were assumed to be in the water table 

area*

To check this assumption, a pumping test was made et Fort lisa by the writer, 

assisted by C. B, Jensen of the City Water Department during- March 26 - 28, 1946. 

In this test Fort Bliss well 6 was pumped continuously at the rate of 610 gallons a 

minute for 48 hours and the resulting drtwdowna in wells 2 and 5 respectively 266 

end MO feet from well 6, were observed*

From the results of this test the coefficients of transmlssibility and store re 

for the wet*r-be*ring material were eemputed wethemeticelly by meema of the Thais 

non-equilibriuc method* sihe coefficient of tranamissibility it defined as the 

number of gallons of wet«rr that will move in one day through s vertical strip of 

the aquifer one foot wide and havin the heirht of the aquifer when the gradient 

is unity* The coefficient of storage is defined as the volume of wetepieasured 

in cubic feet, relessed frem storage in each column of the aquifer having a ba.ee 

one foot square ea£ a heirht equal to the thickness of the aquifer, when the artesian 

hea* is lowered cne foot*

In the Fort Bliss test the values *QOQ25 and «00063 were obtained for the coef­ 

ficients of storage from the drawdowns in wells 2 and 5 respectively* These figures 

are very low and indicate that the Sfuifer in tftavfc Itwllty is artesian, /lac the 

data obtained by ?esn Livinreton of the 3t-olortcsl Purvey at the Mesa well field in 

  mmvpinir test and described in the 1927 report hare   een analyied by met as of the



- 10 -

Iheis non-eq«1 llfcritta method. The results show relttirely l^w flfures *orthe oo- 

ef fie lent* of storage end seam to indieete that sead-artesisn ocniltlona may occur 

In the southern pert of the lies? field. The coefficient* of storsga and trensals* 

 Iblllty obtained from the tests at Fort rliBs« snd in the southern part nt the Keea 

field tre rl^en below:

and Storage Computed from Feat at. Ft, llss

Coefficient of Irena»iasib!lity

  4MB

52,000

Coefficient o r Storage

 » »   
.00026

well

Coefflelents of Tranealaaibl.lity and Stor^^e Computed from pvaping tests in the Mess
Well Field

well

71
112
114
120
119

77

Coefficient of TransndsslMlity

  
108,600
91,400
77,300
59,7^0

108,500

Coefficient of Storage

 »mm

,0976
.0600
.0755
.00777
.0644

Pemarks

Pumped eell

The date still are not adequate for fixinflhe exact boundary between the artesian 

and water table areas. However, water-table conditions undoubtedly prevail beneath 

most of the lerre ares, of the Mesa and the error In the computations beted OB the 

  ss-> ptlon that the rim rock Is the true boundary between water-table and artesian 

areas cannot be very greet.

Quality of *at»r

Water sample* have been obtained periodically from a large number of wells in 

the El Paso area, and analyses of these samples hare been made either by t e V. 8. 

Geological Surrey or the olty of K p^,^ ^^ »s«ples hare been obtained froii 

pumped walla, usually twice a y*»r one sample netr the *nd of the see son of slack 

pumpinf in the spring and one during the season of beery pumping. 4 tabulation of
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of the analyses of these sasiples to the spring of 1944 is given In the report of 

* /ugust 1944,

Analyses made sinoe the springe? 1944 show no materiel change in the chemical 

quality of the water*

the pumpage in the Fl Paso a rat including Juarec aver* red about 25,500,000 

gallons a day ** 1944 compared with £5,600,000 gallons a day in 1943. Tha decline 

was due to a material reduction in tha Mass and Montana wall fialds where tha 

combined average was about 8,200,000 gallons a day lass in 1944 then it was in 1943. 

In tha downtown and Industrial are&a , however, tha pumptge averaged ebout 1,200,000 

(Sllona a day rat-tar in 1944.

On tKi« Ma*a th« rata of decline in watar larala in tha observation walls was 

about the saraa in 1944 as it v^s in 194?, elthoucm*.the pumpere was cnnaiderebly 

leas. It is roughly computed that as a result of the decline about 100,000  ore- 

feet of material was unwatared and an ararfi^a of about 8,000,000 pa11on3 a day waa 

removed from storage durin^ Id4ft end 1944, aa eemper*d with en aver a re of about 

1,200,000 gallons a day between 1924 and 1959, and 4,100,000 gallons a day between 

1939 and 1943.

In the downtown and induatrial area the wells are under artesian pressure and 

the pressure ohan?ee rrpidly, depending upon the amount of water pumped in the arer. 

Although there are wide rtnfca in the artesien pressure each aeason in eeoh 

obserration well, the record a show that there has been no sustained downward trend 

in pressures and, therefore, no me cerisl chanp-e in ^he volume in atorare sinoe the 

start of the records*
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