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s:·: RESULTS OF PUMPING TEST, CITY WELL FOUR, PULLMAN, WASHINGTON 

By 

Bruce L. Foxworthy 

INTRODU:TION 

The Geological Survey, on July 10, 1957, was requested by the Washington 

State Department of Conservation t o participate in a pumping test to be made 

by the city 0! Pullman on their city well 4, scheduled t o begin July 15, 1957. 

The area was visited en July 11 by Mr. Holmberg, and (, n July 14 by Mr. Foxworthy, 

both of t he GeoL gical Survey. Measurements of water level on city well 4 and 

0n nearby wells were continued by them into July 16. Results of the pumping 

test are described in thif. re)')Ort, and tabulations of water-level measurements, 

hydrograohs, and descriptions of pertinent wells are included. 

Preliminary Water-level Measurements 

To d~termine water-level trends and fluctuations under essentially 

ncrmal corditions of swnmertime pumping, measurements were made in 6 wells 

beginning July 11 to compare with similar measurements during and following 

the pumping test on well 4. On July 14, measurements were started on one 

additional well, 14/45-583. During the oeriod of these measurements, on 

July 11 am 1.2, city well 2 was oumped for about 30 hours. Well 4 also was 

pumped briefly on July 12 t o cheek the oump installation. Also during the 

oeriod from July 11 to July 16, city wells 1 and 3 and College wells 2, 3, 

and 4 were oumoed intermittently. 

Description of wells 

The seven well s for which measurements were made during the period 

July 11-16, 1957, and which are tabulated at the end of this report, are 

described in the f ollowing table. All the wells listed tap artesi an basalt 

aquifers. 
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Depth of 
Well number Oeoth Diameter casing Method or measurement 

( reet) {inches) (teet) 

City No. 2 
(15/45-32Nl) 

231 16 24 Air line 

City No. 3 
(14/45-503) 

167 16 •• do •• 

City No. 4 954 16 239 Wet\ed tape and electric 
{inner) 12 399 
{15/45-32N2 

City No . 4 230,! 20 110 Wetted taoe 
(outer) }JJ 
(15/45-32N3 l 

W•J• C. No.1 145 4 ? Electric line 
( /45-5Bl) 

w. s. r.. Fann 110 6 ? Wetted tape 
well 
(14/45-L.Nl) 

W. s. C. ~Jo . 4 22.3 16-12 27 •• d" · • 
(14/45-583 

y Annular space between casings 

All the well~ in which water levels were measured are in the same 

general area. The locatior. ot six of' them with ree"?ect to well 4 are as 

follows: 

City 2 (15/45-32Nl) 
City 3 (l4/~5-5DJ) 
W.S.C. 1 (14/45-5Bl) 
~.s.c . Farm (14/45-4Nl) 
W.s.c. 4 (14/45-5F3) 

65 feet north 
1,600 teet southvest 
2,250 teet scutheast 
7,000 feet southeast 
2,300 teet southeast 

City well 4 consists of 2 wells, one drilled inside the other, with 

cement grout at two places providing a more-or-lese effective hydraulic 

line 

seal between the two wells. The production we11 1 the one with the 16-inch 

casing, has been givtn the u.s.a.s. well number 15/45-32N2. It is eased to 

a dept:.h of 399 feet, and reflects artesian preasures in basalt aquifers 

below that denth, from 399 to 954 teet. The annular space between the 

16- and 20-inch casings ccnstitutes another well which reflects artesian 
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levels in the baealt aquifers tram a depth of 110 feet to about 230 teet 

below the surtace (trom the bottom of the 20-inch cui~ of the cut.er 

well to the top of a grout seal around the bottom ct the 16-inch casing 

of the inner well). This outer well, 15/45-32N), ie not pumped; it is 

used only for obeervaticn of water levels. 

Details of Puuping Test, Well 15/45-32N2 

Prior to the numping teet, city well 4 had been idle 63 hours and 

city well 2 had been idle 60 hour3. Throughout the period ot measure

ments the College wells and the other city wells were p\Dilped intermit

tently. The daily withdrawal from College vella and the pumping times 

of the city wells are shown on the hydrographs attached. 

On July 15, at 11a05 a. m. the pumping teet on vell 4 (-32N2) was 

started. At 11:06, the oump was et.onped briefiy to reconnect power

factor instruments to the pump motor, and pumping •s resumed at llaOS. 

Exeeot tor another 2-minute shutdown (12s07 to 12:09 p.m.) that same dq 

to disconnect those inst.rmaents, pumping proceded CC'ntinuoualy and at a 

nearly constant rate until lla40 a.m. on July 16. The total pllllping time 

was 24 hc.urs 31 minutes. Throughout the period ot pumping, and until 

the evening ot July 16, measlD"8ments of water level were continuei in all 

the wells listed in the foregoing table ~ Also during the pumping of 

well 4, oeriodic measurements of the discharge of that well were made 

using a 6-inch orifice and manometer tube provided and installed. by the 

pump com'J)&JV. Except tor city well J, hydro graphs tor all the wells 

were plotted trom the attached tabulation of water-level measurements. 

Analysis or Data 

Although the ratio of ori!ice to pipe diameter was net satisfactor.y 

for accurate determinations of discharge, the yield or city well 4 



(-32N2) during the pwnping test probably averaged about. 1,000 gpn 

(gallons per minute). Pumping at this estimated rate produced a maximum 

dralfdcvn or about. 18, feet in the pwnping well. Thus, the indicated 

snecific capacity of the well is about 54 gpm per foot of drawdovn. The 

rec >very of the water level in this well was very rapid--to within 0.1 

f oot of the pre-pumping level 10 minutes after pumping was stopped. 

'I' he pumning of well 4 ( -32N2) produced a drawduwn in the outer casing 

(-32NJ) of as much as 0.4 foot, and a drawd•wn of ab. ut 1/2 to 3/4 f uot in 

city wel l ~ . Conversely , the pumping o f well 2 C' n July 11. and 12 a:)parent

ly produced a drawdc. wn _ f abc. ut 1/4 f ,Jo t in inner well 4 (-32N2) and about 

1/2 foot in outer well 4 (-32N3). No attemnt has been made t o evaluate 

the effectr of the 1 mping of well 4 upon water levels l n the other city 

wells or in the eollege wf'J 1 ~ . Such an evaluati(•n appears imnossible 

beeauFe of a lack of adPquate data r n pumping times f ·- r each well and the 

imp(.seibility of' rbtaining water-level data ,- f sufficient accuracy frt.m 

s orne c.·f the wells. 

Conclusi1;nfl 

Alt~c ugh it 1 ~ obvi ou~ that s <- me degree ,- f hydraulic c..; nnection 

exists between the aquifers ta~ned by city well 2 (15/45-32Nl) and wells 

15/45-32N2 arrl -NJ ( :>uter and inner well 4, respectively) 1 the connection 

of each of these wells with the t ther two evidently is poor, because the 

heavy ournping of either of the pr oduction well s (city wells 2 and 4) 

pr.ouces drawdowns of lese than one f (ot in the others. Such poor hydraulic 

conne~tion between the city wells 2 and inner well 4, would be expected 

because t he wells tap aquifers in different depth ranges. On t he other 

ha~d, the poor connecticn between well 2 and the Guter well 4 is surprising 
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inasmuch as those vella were believed to tap aquifers in a somewhat 

comparable depth range in the basalt sequenc~ (24-231 feet below land 

surface for well 2 and llD-230 feet f or outer well 4) ari1 the wells are 

only 65 feet apart. The lack of marked hydraulic continuity between 

these two wells indicates that the two must not tap the same aquifers and 

that the main aquifer of well 2 possibly ay be shallower than 110 feet 

below land surface, the depth at which the casing in the outer well 4 

(-32NJ ) was landed. 

The lack of hydraulic c0ntinuity between aquifers tapped by inner 

well 4 and th se tapped by well 2 indicates, at least f r ehort-tenn pump. 

ing periods, that only a minor, and perhaps unimportant, amount of p1nping 

interference between theee two wells will result. Short-term withdrawal of 

water frum the deeper aquifers ta·Jped by we l l 4 apparently will cause only 

slieht decline of artesian l evels in the shallower z , nes ta:Jped by well 2 

and ~.. . uter well 4. H wever, the :x>ssible l ong-tena effects tl'a t the pump

ing of we_l 4 mi,sht. have upon the levels i n t he shalL wer arteeian z nes in 

the subbasin c uld be determined orJs by making water-level measurements 

during l onp,er ~ustained periods c f withdrawal. If the deeper aquifere are 

recharged by ~ r urcee of water essentially neoarate fr t:m th.:, se recharging 

the shallow artesian z c-ne, increased. withdrawal frcm well 4, acc(.mp&nied 

by a e0rresor nding decrease in the amount of pumpage from the shallower 

wells, should result in a lessening of the annual decline of artesian 

levels in tbe shit.llow zr ne in the immediate area. Conversely, if the hydrau

lic connecticn between the deeoer and shall :ler z ne is f c und t ,. be c .:n-

8iderable ever l .ng-term ~umping peri , ds, the existing rclati~ n between 

pum~ing ~thdrawals and water-level declinee in the subbasin will continue 

even though much of the demand is obtained frc.m the deeper well. 
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I _, 

Sutticient data are at hand e that with the e lleetion ot a small 

inertntent c f additional informatL n during, ~ay, t he next 2 -:. r J yeare, 

an evaluatic. n of the overall effects of pumping of well 4 pr bably can 

be made at that time. 
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' 011 .. 
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I I I 
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, S.S5A ~ 27. 0 __ I . 8 Z.5. 92 :24...'f2_ ~ tl.lg A -f-3- fl f . 531:,J_.~_If1:?.81 l d o 

t. .SoA !27 0 ; ! Oi 2S'!8 ,24.r8 do !1 23A;4331 +.53!'1-3. !!4 42.841 do 
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8 I I 
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