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DfrE.RlM REPORT ON WATER lVELLS, GALLUP, NEW MEXICO 

By 

s. w. vlest 
U. S. Geological Survey 

1
• P.aa.rch 1957 

A study of the geology and groUnd-water conditions in the Gallup 

area (fig. l) was a·tarted in 1955 in cooperation with the State Engineer 

and the To~rn of Gallup, A rapid increase in the population of Gallup in 

1955 and 1956 coupled with a decline in well yields resulted in the 

maximum daily water demand approaching the maximum ca:paci ty of the well 

system. This situation created a pressing need for additional water in 

Gallup. Ttie Board of Trustees of tbe town accordingly re~uested current 

info:rtnation concerning wells in the tmm in order that 1nnncd1a.te plans 

could be made by the town to develop additional tmter supplies. This 

interim report, presenting information on the vrells in and adjacent to 

~ the town and a general discussion of the geology and sxound-water 

conditions of the area, has been prepared in response to the immediate 

need for such information pending the preparation and release of a more 

comprehensive repo:t·t on the Gallup area. 
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r1ELL·NUMBERING SYSTEM 

In the attached tabtllations and diagrams the wells ar 

d signated both by th~ local designation, such as Ga.llup 2 (Ga 2) and 

the location numb r 1 the method :us d by the U. S. G~olo ical Survey in 

numbering water wells ih N ... :vr Mexico. The location number is a des­

cription of the geographic location of the well1 baaed on the public 

land survey syutem, and indicates the location of the well to the 

nearest 10- ere tract. The location number consists of a series of 

numbars corresponding to the township, range, eection1 d tract 

uithin a section s illustrated by fig. 2. If a well cannot be located 

-vrithin a particl.l.le.r tract, a zero is used for that _part of the number. 
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• 
Common system of numbering System of numbering 

sections within 0 township tracts within 0 sect ion 

R.ISW. Sec. 12 

• 6 5 4 2 

7 8 
I 

9 II 12 2 

• -r--

T. 18 17 I 16 15 

15 ---,-- ----
N. 22 

• 27 26 4 

• --- 6 miles I m i I e ------:3>-~1 

~ 

Well 15.18.12.344 

• Figure 2. --System of numbering wells 1n New Mexico 

• 
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Three main water-bearina torJBtions are Within econalic drilling 

depths at Gallup. The shallowest is the Oal.lup sandstone. At successively 

sreater deptha are the Dakota ae.ndstooe and tbe Westwater Canyon amber ot 

the Morrison formation. The Dakota sandstone lies on the Westwater C~on 

member of the Morrison formation, and the two stratigraphic un1 ts can be 

considered generally as a single aquifer. The vertical posi tiona ot tbese 

formations 1n relation to other stratiaraph1c units is sbown in table l 

and on plate 1. 

The Gallup sandatane consists of about 350 feet of very tina- to vecy 

coarse-grained, fil'mly cemented beds of sandstone and thin to thick beds 

at ahtll.e • The graina of aand are a.nsul&r and poorly sorted as well as 

• beins firmly cemented. Yields of water tran in41v1dual wells that produce 

frau. tbe a~~llup sandstone range traa 45 to 200 gallons per minute (gpn). 

The Gallup sandstone crops out in amaU areas in Gallup, eJ.ons the west 

• side of the "hogback" east of Gallup, and in l&rge areas to tbe south and 

southwest of Gallup. A relatively thin layer of unconsolidated aUt and 

sand covers the Qe.llup sandstone alons the Puerco River in the east part 

• 

of Qallup and in certain areas south ot G&llup. The formation is recharged 

in its outcrop areas by direct precipitation and by infiltration of runoff 

water. Loca.l.ly 1 the formation is recharged by downward percolation of 

water fraa the overly1ns1 unconsolidated sediments. The chemical quo.l.i ty 

of water 1n the Qa.llup nndstone generally is tair although the water 

fran the t1unic1paJ. well field east of town ccmmonly contains concentrations 

ot dissolved solids, 1ron1 and sulfates higher than racCUIIDel1ded limits • 
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• Ase 

Quaternary 

nate 
Cretaeaoua 

• 
Late 

• JUrassic 

• Late 
Triassic 

PeriSi&n 

• Preae.mb:rian 

Table 1.--Generalized stratigraPhic section in the 
oa.llup area 1 N ·• Mex • 

Symbol Stratigraphic unit 

~ AllUVium 

-t'noontormi t~ 

I<Jtt i Menetee for-mation: 
KbJa Allison member 
Kco ii crevasse C&n.y'C)n forma. tion: 
Kgc G1'bson coal member 
Kbb :&! Bartlett barren member 
K4c Dileo ooeJ. meaber 
Kgs Ga.l.lup sandstone 
laD. Mancos aba.l.e 
Kd Dakota sandstone 

-Uneonf'ormi ty: 

Jm Morrison tor.mation: 
Jmbb Brueey Basin member 
Jmwo Westwater Canyon nsember 

Jm- Recapture member 
Joa r4 Cow Spri.nge aa.ndstone 
Je 

it 
Summerville fonaation 

Jt Todilto ltaeatone 
Je Entrada sandstone 

~ ~eontol1Bi ty{?) 

Trw W1n,ate sandstone 
Trc Chinle formation: 

Troo OW1 Rook member 
Trcpu Petrified torest member, 

upper pa.rt 
Trcpa Sonsel.a sandatone bed 
Trap]. Petritied forest member, 

lowr part 
Trol LOver mamber 
Tree Shinarump member 

'l'rm Moenkopi formation 

Unoonfo:tllity. 

Pea san Andree formation: 
PSi Glorieta aa.nclatone 
Py Yeso formation: 
Pys San Ysidro member 
Pym Meseta Blanca sa.nd.stone 

membel-
Pa Abo formation 

Uncontonai t:,..._ 

p€ Granitic rocks 

7 

Thiokneas 
(feet_l 

0 to 200 

0 to 8oo 

150 to 175 
;~to 400 
240 to 300 
180 to 350 
500 to 700 
125 to 250 

0 to 195 
100 to 220 

0 to 60 
28o to 425 

0 to 60 
Oto 5 

2~ to 370 

75 to 360 

40 
88o 

20 to 65 
l8o 

2.55 
25 
25 to eo 

0 to 100 
100 to 300 

0 to 325 
o to 100 

. 
-

-



• 'l'be l>3kota sandstone ie separated trca the Gallup sandstone by 

500 to 700 teet of the relative~ impervious Mancoa shale. Tba Dakota 

consists chiefly of 115 to 250 teet ot tine- to medium-grained ae.ndstone 

with sc:ae beds ot abale and coal, e~cia.l.ly in the lower p&rt. Beoauae 

the Ge.llup sandstone ia penetrated 1n drilling to the Dakota sandstone 

in the O&llup area e.nd because the Da.kota lies on tbe Westvater Canyon 

member of the Marriean for.mat1on1 another principal aquifer, it is doubt-

• ful. that the yield of the Dakota sandstone hae been in<U vi dually tested. 

• 
• 

• 

The y1el.d presumably is small1 however, because the combined yield of 

the aaJ.lup oandstcne, the Dakota sandstone, end the Morrison formation 

to welle is only 150 to 225 &D• The chemical quality of water in the 

Dakota sandstone is generally fair in the Gallup area. 

The Westwater C&ayon meaber, the principal water-bear1na un1 t of 

the Morrison formation, is ohietly very tine- to very coarse-grained 

sandstone at Gallup. The We atwater Ce.nyon me.Jilber contains same gravel, 

and a white, clay-like material partly fills the interstices between 

the grains of sand and gravel. The yield of the Westwater Canyon mem­

ber has not been 1nd1 vidua.lly tested in the Gal.lup area. The chemical. 

quality of water 1n the Morrison is pnera.lly fair • 
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• '1'he depth below land surface to the water-bearing formations 

ranso s widely 1 due to a sharp upward flexure of the rock strata a.l.ong 

a north-south line through Oal.lup (see pl. l) • East of the fie xure the 

depth to the top or the Ga.ll.up sandstone ranges fran about 50 to 370 

feet 1 the depth to the top of the Dakota sandston;; ra.nses tran about 

925 to 1 1 }50 feet, and the depth to the top ot the Westwater Canyon mem­

ber ranges fran about 1 1 050 to 1 1 470 feet. The depths to the formations 

• increase northward tran the Puerco River. About a mile west of the 

• 
• 

• 

flexure the depths to the top of the GeJ.J.up sandstone, the Dakota sand­

stone, and the MOrrison f'or.mat1on are about 1 1 000 feet, 11 98o feet, 

and 21100 feet respectively. Farther west, the depths to the formations 

decrease at a rate of about 70 feet per mile. (Pl. 1.) 

'1'he f'lexur~ of the formations along a line through Ge.l.lup created 

two structural basins -- a relatively shallow one to the east and a deeper 

one to the west. The earliest drillins ot wells in Qe.llup1 between 1900 

and 19101 was on or near the top of the flexure. From 1916 to 19461 the 

Atchison, Topeka, and Santa Fe Railway drilled six wells to the west of 

the flexure • All but one of these wells produced water frCJD. the Gallup 

sandstone, the Dakota SIUldstone, and the 'Westva.ter Canyon member ot the 

Morriaan formation. About 19 301 the Southwest Water Canpa.n.y 1 a public 

service canpany 1 drilled 3 wells east of the flexure to procure a supply 

of water for use in Gallup. The Town of ~lup acquired those wells 

from the Southwest Water Company &ld drilled 17 additional wells in the 

east basin, frcm 1939 to 1949. All tbe wells 1n the east basin produce 

water only fran the Gallup sandstone • 
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• 
Pumping at water :from a well aauaea a cone ot depreseiaa. in 

the water level around the well, the a1ze and abape ot Vhich de;pen4s 

on the character ot the vater-beariD& tarmation, the PDDcPi ns rate, and 

the interval Of time aince pump' n& bepn. PumpiDC tram a wll. t1el.d 

cauaea the cones ~ depression around iDdividual. veU. tQ cO&l.esoe 1 

• forains an 1rresuJ.a.r ecme of depression around the enti:re well t1eld. 

The sir.e and shape ot the cone of depression ot the water leftl around 

a well tield ia influenced by the spaaiDc or w.lla 1n a4d1t1on to the 

tactora attectinc the conaa of depression around an 1nd1v14ual. well. 

When pumping trca a well ia atopped, the water level 1n and near the 

• well riaes (tis. 3)1 but except und.e~ certain canditiona, doea not 

reach the level e.xisttna prior to the bepnn1ng of pu~~.ptna • 

• 

• 
10 



• The pumping rate fram both the east and vest well fields is 

regulated to meet the demand for water, causing the water levels to 

fluctuate as the demand for water changes with the seasons of the 

year (figs • .5 to 7) • When ground-water w1 thdrawa..l fr001 a well field 

is primarily from ground storage, a continuing net decline of water 

levels in the wells is evidenced. The ground-water w1 thd.rawal in both 

well fields has been essentially fram storage and declining water levels 

• have been prevalent in both fields {table 2 and figs. 4 to 7) . The total 

decline of water levels in the west field has been greater than in the 

cast field because pumping began about 14 years earlier (in 1916) and 

the withdrawal rate per unit area was higher than in the east field. 

Because the depth to the water-bearing beds of the Gallup sandstone is 

• shallow in the east well field1 these beds have been partly dewatered 

in the vicinity of acme wells and the yield of c.ll the veils in the 

• 

• 

east field has decreased significantly. The water-bearing beds of the 

Gallup sandstone have not been dewatered in the west vell field1 because 

of the much greater depth to the Gallup sandstone and because the water 

is tmder sufficient natural pressure to cause it to rise several hundreds 

of feet above the sandstone • 

11 
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CHEMICAL QUALITY \11 WATER 

The chemica.l qual! ty of uound water in the Gallup area is 

generally ta1r tar domestic needs. The quality varies vertically t'rca 

one tonBtion to another and areal.l.y in a pven formation :tram one 

locality to another, a.s shown by the list ot cllemica.l analyses of water 

from wells at Gallup in table 2. The signiticanoe of the analyses is 

s'l.11D111arized in the following paragraphs by canparing the concentrations 

ot dissolved materials in the water w1 th the recaamended liJn:l. ts of cer­

tain materials 1n publlo water supplies 1 as adopted by the Nev Mexico 

Department of Public He&l. th 1n 1946. The Department of Public Hea..l th 

has not adopted recommended limits for all chemical constituents that 

occur generally in grOWld waters. Of the common oonstituents 1 limits 

tor concentrations of only iron, magnesium, fluoride, chloride, sul.fa.te, 

and total solids have been recommended. 

The recommended limit for the concentration of iron in public 

water supplies is 0.3 ppm. The concentration of iron in 3 of 5 wells 

sampled in the east veil field exceeded the recommended limit. The 

concentration of iron in water from these wells ra.nsed fran 0.17 to 1.9 

ppn. The vater :fran on.l.y one well in the vest well field contained more 

than o.; ppn of iron. Water fran well S'l 1 contained 0.93 ppn of iron. 

The high concentration of iron in the water from the east well field is 

the cause of "red water" in parts of Gallup • 

12 
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L1mits on oal.ci\8 1n 4r1nldns water have not been adopted and 

the concentration ot Jaa1D8a1Uil 1n water frca 'both fields 1• moh lower 

than the recaaended 11111t of 125 p~ ~n1 trca 1.9 to 56 ppa. 'l'be 

concentration ot c&laiua plus ~aiua, the e~te tb&t cletenr.t.De the 

bardneae ot water, are apprecia~ h1{1bar 1n the water ot idle eut veJ.l 

field ( 94 to 194 PPI) tban 1n the west vtll field ( 6.7 to 91 PIA) • 

The concentration of aod.ilD plua potuai\8 1& pneraJ.l.J' h:J.cber 1n 

the veat well f'ie1d (151 to 553 ma) than 1n the east well f1eld (81 to 

2~ ppa) • A b1&h raUo ot aod.ium to a&laiua end JJ~agMaiUIIl in water maltea 

it poor far ap-1aultural purpoeee, but thia ratio doe• not eipif'icaDtly 

affect the quality ot the water for d.r1llld.ni and. pneral bouMhold usee. 

'l'he cc:mcentration ot bicarbonate» tairly uniform in tbe water 

frca the -.micipal. vella at Gallup, rangin& tram 234 to 535 ppa 1n tbe 

sample• collected, except for one traa the Airport well. The occurrence 

of tree carbonate in the va'bera of the Qallup area is rare. 

Tbe recc:D~ended JJ.ait ot IU.ltate 1n dr1nk1na water ia 250 PlD• '1'be 

concentration of INltate in tbe uaqU.ea ot water trail all the amic1p&l. 

wells is UD4ea1rabll' bi&h1 ranaing traa S61 to 514 ppa in the eut field 

and 58 to 714 PIS 1n the vest t1el.d. The water aampl.ea trca only three 

well• ( Oa ,, sr 4, and Airport) contaiDed lese than the reca.ended l1m1 t. 

Tbe averap concentrations of eultate 1n the eaat well field does not ditfer 

sreatl.y' trcm that in the west well field. Sult"ate concentrations sreater 

than 250 pp11. 1n dr1nk.1ng water do not have a lasti.Dg deleterious a:rtect 

on moat people, although water conta1n:ins conaentratians sreater than 

250 Pl& is likely to be a laxative to people ww are not aocuataaed to 

• the water. 

l3 
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The reccaaended limit for concentrations of chloride in drinking 

va.ter is 250 ppa. Concentrations o! chloride in water :fran the municipal 

wells at Ge.llup rane;e fran 5 to 74 ppn. 

~ reccmmended limits for fluoride in dr1nk1ng water is 0.5 to 

1.5 ppm. Concentrations of fluorides in the water samples fran all but 

4 of the municipa.l wells is within the recaamended limits. Those 4 saq>les 

contained concentrations of fluoride less than the recommended lower limit. 

The concentrations of nitrates in all the samples are desirnbly 

lov, ranging f'ran 0.1 to 4.4 ppn. 

Water contain1zli more than 250 ppn at hardness is unsatistaotory 

for many industrial uses and makes larse amounts of soap necessary in 

no:rmsl. haae use of the wter. Municipa.l supplies ot hard wter are 

softenina puu1ts1 rather tban the individuals 

eof'tenilli the water w1 th soap or cation-exch.a.nge satteners. Calcium-

magnesium hardness in municipal water supplies preferably should be less 

than 100 p];lll. The hardness exceeded 250 ppm in water from all the wells 

1n the east well field1 ranging :frcm 280 to 6oo ppm. In contrast 1 tbe 

hardness in the water fran only :; wells 1n the west well f'ield exceeded 

100 ppn. The hardness in the water fraa only one ot these wells ( Gt. 4) 

was greater than 250 ppn, and that well has not been used for several 

years because ot peysicaJ. defects. A soda-lime treatment plant was 

formerly operated by the Town of Gu.llup to soften the water tram the 

east well t1eld1 but the filter system at the plant has been so seriously 

domu.ged by corrosion that is is unusable now • 

14 
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The recommended drinking-water standards adopted by the State 

Department of Public Hea.l.th state that, nTotal solids not to exaeed 

500 ppn for water of sood chemical. quality. However 1 if such water is 

not a.va,Uable1 a. total aolids content of 1 1 000 ppn 'I1JAY be permitted." 

The water sample tran only one municipal well (SF 4) bad a. total concen­

tration or dissolved solids lese than 500 :p:pm1 and that sample may not 

be representative, because of a short pumping interval before the ssmple 

was collected. 'l'he samples :from only 4 vells contained more than 1 1 000 

ppn of dissolved solids and 2 of tbose wells have been abandoned because 

of poor production. The concentration of dissolved solids does not vary 

appreciably fram one well field to the other, being 740 tc 968 ppm in 

the east field and 390 to 1 1 620 ppm in the west field. 

The percent sodium and sodiUil adsorption ratio ( SAR) values of 

water in relation to the specific conductance of the water 1 was developed 

by the U. S. Department of Agriculture to classify the suitability of 

water fol' irrigaticn. The specific conductance of water is an electrical 

measurement that is a general index of the concentration of dissolved 

solids in the water. Low values of specific conductance, percent sod1UJ&1 

a.nd SAR indicate water of good irrigation quality aJld high values for any 

or all of these fo.ctors indicate water of poor irrigation quality. The 

quality of water from tlre east well field is fair for irrigation, but 

the quality of water from the west well field is poor for 1rrisat1on (see 

table 2). Because irrigation in the Gallup area is chiefly limited to 

watering of lawns, the irrigation quality of the water is not considered 

to be a serious problem. The soil alkalinity in small plots of land can 

~ be reasonably controlled, if necessary, with soil amenders. 

15 
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RECORDS or WZLL8 

Recorda ot wells at Gallup date traa 19161 when a sizable 

drillins proaram tor the railroad ca.enced. A tew wells were drilled 

in the area betcre 1916, but information on those wells 1a essentially 

nonexiatant. Avail •ble information can the welle at Gallup is listed in 

table 3 and the locations ot the wells are ahovn on plate 2. Thirty-

three wells have been drUled tor or acquired 'by tbe Town ot Gallup, 

includ:f.ns the airport well, the Cl&llup Electric Power Cc:JD:p&ny well at 

OaJDaraO 1 and the Santa Je Ra1J.way well. a 1 aince 1916 • 'J.'hree of the vella 

were deolared dr7 holes when the drUlin& was CCIDiPleted, beaauae ot very 

low yields, and lAtre daatroyed. Only 15 ot the :53 walla were 1n use 1n 

1956. Tbe yield of well a Qa. ll and aa l2 1 2 ot tbe currentq uaed walla 1 

is ao 8ll&l.l (10 to l5 ma) aa to ma.ke the teasibUity ot their use 

doubtf\11. The ownerllhip ot one well, formerly No. Oa 21 has been trans­

ferred to a private enterpr1M (The Ill te Laundry) • 

The canbined potential yield o-r the 13 wlls that are now used 

by the town (this excludes the Power Cau.pany well at Gamerco, the Airport 

well, and the Elite Laundry well.} is about 1,230 ma, or 1, no,ooo gallons 

per day (gpd). The amount ot water pumped tor uae 1n Gallup in July 1956 

was 3511211 000 g&llona, an &'ftrap or 1 1 1.301 000 gpd1 which is 64 percent 

of the potential yield of all the wells. 'l.'he peek daily demand tor water 

in July undwbtedly was higher than the averap demand e.nd probably was 

near the potential yield of the well a. Por a shcrt time in June and 

July 1956, tbree pumpa were out ot order 1 during which tima the amount of 

• reserve water suppl¥ in the reservoirs declined markedly. 
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'Dt.ble ;.--Records of wells at Gall.up1 New Mexico. 

Well number or designation1 usas: see explanAtim ot well-numbering system. 

Altitude above eea level: aJ.l altitudes were determined with an e.l.tillleter 
and reported to nearest 5 feet. 

Principal water-bearing bed: all the town wells produce :f"rCD. sandstones. 
Depth to top of bed: determined by interpretation of driller's logs .. 
Geologic horizon: see table 1 for explanation ot symbols. 

Wa. ter level: reported depth to water i1 ven to nearest foot 1 measured 
depth siven to nearest 0.1 foot. 

Pump: Turb •1 deep well turbine; Sub •1 submersible. 

Drawdown: change in depth to water during interval of time indicated. 

Specific capacity: the pumping rate1 in gallons per minute, divided by 
the drawdown1 in teet. 

A dash (-) in any column indicates that the intormation is not available • 

17 



• The amount of water pumped for municipal use does not coincide 

with the amount delivered to the customers, owing to transmission losses 

in the distribution system, Ul1JIIetered uses, and possibly faulty meters. 

For example, in July 1956 the amount of water pumped tran the wells was 

5511211 000 gallons, whereas the amount metered to the custc.ers waa 

29,285,000 gallons. The record far the amount ot water metered to 

customers covers a much longer period and is more cOJlWl.ete than the 

-~ record far the amount of wuter pumped, so the amount consumed is used 

as an index of the trend 1n '\>later deaa,nd (fig. 8). The consumption 

rate in July 1956 was the highest of any month of record (fig. 8). 

~ 

• 

The depths of many of the vells is less now than when the wells 

were drilled. Silt and sand are commonly washed into a well, during 

thlt course of pumping, at a rate which is largely controlled by the 

size and shape of perforations in the casing and the nature of materials 

penetrated by the well. Part of the sU t and sand is pumped f'ran the 

welli the remainder settles to the bottom. Genera.l.ly1 the percentaae 

of sediment that settles in the well increases with the depth of the 

perforations (the points of entry of the sediments} below the pump 

intake. However, for a particular well, consideration of the relative 

volume of water coming fran each fonnation and the grain size of the 

sediments in relation to the velocity of water 1n the well need be 

cc::nsidered. The sediments that accumulate in a well are likely to 

11m1 t or even exclude the movement of water in the well below the upper 

level of sediment accumulation. 

18 
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The depths or 12 municipal wells wre measured in 1955 and 19561 

and all but one of those was partly tilled with sediment (see table 4). 

'lhe Santa re Rail~ wells reportedly were cleaned about 10 years before 

the measurements were Dade, but records of the clea.ning operations are 

not available to the writer. The other wells have not been cleaned 

since they were drilled. The effect ot the sediments in the wells cannot 

be tully appraised at this time 1 ov1ns to inadequate intormation on the 

yields ot the wells relative to dra'Wdown of water levels. Inf'ormation on 

the oapacity ot the various aquifers to )'ield water to open wells aJ.eo 

1a inadequate. 

A well cannot produce at the capacity ot the water-bearing tor­

utions to transmit watar unless the casins is adequately perforated 

adJacent to all the water-bearing zones. A caxwarison of the perforation 

recorda ot wells ar l and SF 4 with an electric log of the new test 

well ( sr 10) indicate a that the casing was not pert orated adjacent to 

all the water-bearing zones of the QaJ.lup sandstone in those wells . 

Proper reccmdi tioning ot the wells now would require that l~adio-a.cti vi ty 

loga of the wells be made to locate the sandstone beds and the casing be 

pertorated in place w1 th a gun or knife perforator 1 in add1 t1on to 

removing the sediments . 
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Table 4.-·SediJient in IIUllicipal vella, G&Uup, If. Mex • 

• Well nuaber Year drilled 
Depth when Depth in Height ot 

drilled 1955-56 sediment in 
(teet) ~{teet) Wl)U (feet) 

Ga3 1918 1,580 1,417 163 
Ga6 - 435 134 ;<)l 

Ga7 1930 145 145 0 

Ga8 1930 325 253 72 
Ga9 1930 425 375 50 

Ga. 10 1942 320 ~ 16 
Ga 15 1946 850 617 233 

• Ga 19 1949 850 489 361 
SF1 1917 2,315 1,338 9TI 
81'2 1916 1,345 951 394 
sr; 1917 2,~0 1,980 320 

~ 

SF4 1923 2,110 1,870 24o 

• 
• 

• 
20 
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CONCLUSIONS 

The information on the municipal wells at GaJ.lup was obtained. 

traa various sources1 including copies ot drillers' reports which date 

tram 1916. Information on m.any of the wells is meager 1 so that it is 

impossible to reconstruct the ideas that susgested tbe method ot cc::m­

pletian for each well. Records of water levels, pumping rates, and the 

amount ot drawown in the weU. durina pumping are inaamplete. Records 

of the amounts ot water pumped fran each well tield also are 1nccm;pl.ete • 

A acmpa.riaon ot current information on the vella w1 th the early well 

records 1 however, shows a sipiticant low.ring ot water levels in both 

well tields and a ~~arked decrease in the yields ot several wells, 

especially in the east well tield. The lowering ot water levels bas 

increased the ~ing lifts and the coat of pumpins. The decreasing 

yields are caused by lowering water levels, partial to ccaplete de-

waterini ot shallow water-bearing strata, a.n4 accumulation of sediment 

• 1n the wells. Bane wel.l.s possi'bly have never produced at rates cCIID!Jen­

surate with the capacity ot the water-bearing strata to yield water, 

because the well casings were not perforated adjacent to all the water-

bearing zones penetrated • 

• 
21 
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The extent ot pumping interference betveea nlla baa been 

establiehed by trequent measurements ot water levela since August 1955. 

Tbe interference between close~ spaced well.a 1D the west wel.l field 

1s ve%7 pronounced (see f'i& • '), but tbe pumpina ettects decrease 

markedly Yith 1nmreaeing distances tran the pumped wlla. The dis­

tances between tbe rail'W8.7 wells in the west field range tram 4oo to 

500 feet and the tU.stance between wells Ga. ' and Ga 4 1a only 270 teet. 

The optimum distance between wells 1n tbe field probably is 1 1 000 to 

11 500 feet. 

The qualJ.ty of the ground water does not dif'ter sreatly 1n tbe 

east and west well fields, except for senerall7 bigber concentratiODS 

ot iron and calcium-ugnesium ba.r4ness 1n the 'Water of the east well 

field. Higber concentrat1on11 ot masnesium in combination v1 th aultate 

impart an und.esira.bl.e taste to the water f'raa the eaat well f1el4 tbat 

does not occur in tbe water fran the west t1eld. The analyses indicate 

that the quality of the vater 1n the east field -.y have d~teriorated 

• slightly, since 1944. 

• 

The water f'rc:a the west well f'ield does not need treatment to 

reduce the hardness and the concentration of iron, whereas the water 

fran the east field does • 

22 



• 

• 

• 
• 

• 

The yields of existing wells are inconsistent, largely because 

part of the water-bearing zones in sane wells are sealed off by non· 

perforated casing or by sediment 1n the wells. Lack of information as 

to which water-bearins zones are sealed off 1n individual wells ma.ltes 

it imposeible to appraise the potential ground-water yield of the 

aquifers. The information to be obtained :f"ran the new test well 

(SF 10) 1 in conjunction w1 th available information on existing wells 1 

should make possible an appraisal of the water-bearing characteristics 

of the different aquifers and the advisability of reconditioning old 

wells • 
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FIGURE 3- Hydrograph of water level in Well 15.18.16. 341b {S.F. 2) Gallup, N.Mex., showing changes caused by pumping from nearby wells 



Table 2o--Chemical analyses of water from wells at Gallup, New Mexico S/-nrs 
(Ana.l~zed by U. S. Geo1o_g_ica.l Survey. Chemical constituents are in tarts per m11liono Fi_gures for dissolved solids are the sums of the dete,.-.m1 n td oonstituents__._l 

"at ion numbei Ov.ner qr namr 

115.18.13.131 Gallup Well 16 

Doo 

115.18.13.132 

I 
I 
i 

Doo 

Doo 

l5ol8.14ol32 

15o18ol4.l43 

l5ol8.14ol44a 

Doo 

1

1' 18.14o222 

I 
Do. 

Doo 
I 
1 15 ~ 18.14.232 
' 
ll5ol8ol4o233 

ll5o18ol4.242 

Do. 

Ga. 17 

do. 

doo 

Ga 10 

Ga 12 

Ga. 11 

doo 

Ga. 14 

doo 

doo 

Ga 8 

Ga. 9 

Ga. 13 

do. 

15.18.15o312b Elite Laundry 

15ol8.l6o332a. Santa. Fe well 4 

15.18.16.332b 

15ol8.16.34la 

l5.18.16.34lc 

15.18o16o42la 

.1.~ .8.l6.42lb 

l5ol8.17o444 

ll5 o 18., l9 o 244 

llt; . 18.32. 440 

pompo&ite, 
trea·ted 

Jomposite, 
untreated 

I 
Composite, 

treated 1 

Composite, 
tap water 

S.F. 7 

S.F. 1 

S.F. 3 

Ga 4 

Ga. 3 

doo 

S.F. 9 

Airport well 

Gallup Electric 
Power Coo well 

Town of Gallup 

doC> 

Town of Ga_llup 

·:,'. do. 

Date 

rollec teJ 

I 
I, I ' I I llar~n•:ss 

1 
I I h:-'-l s_C--.a(_. 0_:3 ___ +--_"D--.ll_. d_" ---t 

Stratigraphic- :-:idic:n l r1·n t:al- \bgi.ll'- '-r,dium
1

1',>ta<.;- i<Ic<H-~ Car- Sui- Ch lu- I Finn- :-1- ! fl0-
1 

( a icl!lm I :'-ion · !'arts!! 'ions 
unit (Si02) (F 1• l · c1um Sllltll \ \,,,) <;!!Ill! honatf' hcl!Jdl<' fatr nr!r· 1trle ' Irate i ror. j magnt>- carbon- per per 

(Ca l 1\I!J:) (J..,.) (JIC:0;1) tC()l) (SO-t) (l ; l) (F) ( 03l (B l 
1 

SJU m ate mi l l ion ac re-

Spcr·ific 
r mJuct-

ancP 

Per-

cent 
so­

dium 

S -\H 

Kgs 96 44 
~ ' I I I 
122 ! 318 0 395 9o0 I o.a I 0.2 i 8/ll/48 

4/14/56 

ll/22/48 

12/6/48 

~/30/56 

9/-/42 

p/14/56 

p.o/-/42 

~/6/56 

'f3/30/44 

~/29/44 

P.l/28/55 

P..l/28/55 

~/4/42 

7/)..0/44 

ll/28/55 

2/24/56 

~/7/56 

doo 16 0.8, 79 32 

I ~~---+---+· ~~ 
I I I I 

164 3., 403 0 305 20 ' 0 6 i .s ! 

42.0 I 
328 I 

I 
I 

' 

~/14/56 

~2/5/55 

Kgs 

do. 

do. 

Kgs 

Kgs 

Kgs 

do. 

Kgs 

do. 

Kgs 

Kgs 

Kgs 

do. 

Kgs and Kd 

14 

18 

20 

12 

20 

I 11 

14 

15 

16 

Kgs, Kd, &.in 46 

Kgs, Kd,&Jn 19 

Kgs, Kd, &Jm 14 

'fl-2/13/55 Kgs, Kd, &Jm 15 

''r!/12/47 Kgs, Kd,&Jm 

~/12/47 Kgs, Kd,&Jm 11 

~/11/56 doo ll 

~1/28/55 Kgs, Kd,&Jm 16 

'~/10/55 Qal or Kgo 
I I 

1Kdo,Kgs,Kd, I 
12 

I 
p..2/6/55 Jm, and Jcs j 18 
I 
I 
: 7/14/47 Kgs 11 

I 
1

1/18/50 Kgs 
-

1/18/50 Kgs 

12/5/55 do. 14 

- ! 129 34 
I 

81 I 326 j 0 345 8o0 1 o4 .4 : 

94 I 300 I o 416 10 l 
82 1 278 1 o 1 514 ~0 

- 1 122 45 

1.9 148 1 56 

- 107 33 
I 

.171 67 29 

- 107 33 

87 33 

.34 66 28 
I 

o24 83 29 

146 50 
I 

rta 22 
' 

198 

147 328 1 - I 408 ~1 
148 320 I 0 I 313 113 

162 442 I 0 I 351 130 

139 321 0 352 16 

135 

104 

239 

530 

372 

434 

3.5 482 

0 5 

0 100 G 
I 

0 261 ~3 

84· 23 193 

0 ' 306 ~0 
373 0 446 ~8 
491 1 - 363 ~0 
447 I o 32o ~3 

/ 22 i 7 01 . 

oOl 2.4 

272 

151 

.05 25 ll 256 

.93 15 1 3.8 550 

9.5 4.0 348 

70 21 

19 5.8 

299 

230 

i 302 
I 

309 ~7 6 

234 41 58 ~0 

322 ~7 
o I 714 f2 

I 7 468 ro 

. 354 

535 

329 

436 

0 

0 

13 
I 

430 ~4 

206 ~4 

.09 31 10 235 

328 

354 I 0 240 ~0 

.24 

8.0 l. 9 290 1.0 344 4 ! 303 !50 

409 23 

14 

5.9 

3o8 226 

I 85 r 
1 366 ~0 
I 

25 21 

11,0301 0 

2.9
1 

271 I o 

175 181 12 I 312 25 

I 85 36 144 408 0 293 24 

34 26 170 222 14 306 I 25 

' o4 1 

o8 

1.9 

I -

! . 9 I - ~ 
! • 7 .a , 
1 0 6 3. 4 : 

.5 o2 

.5 4.4 
I 

j
i o 6 1 1.3 1 

.s I o4 I 

1. ! I 
o 6 ! o3 1 

I 

I .8 .3 

.l I I o4 
I 

• 6 I .3 I 
.l ' I ! 1.3 

I I 
lo4 11o4 I 

• 7 I • 6 I 

I I 
1 1 o 0 I • 6 : 

I ' I 
o4 1 .l 

' 

I 
! I 

I 

o5 I 

.3 I 
I 

1.2 

o98 80 29 192 . 3.4 465 
I 

0 309 27 I .6 
I 

ol 

I 

. 462 

490 

6oo 1 

I 

402 
i 

286 I 

402 I 

352 
I 

183 I 
120 

I 

570 

285 

304 

84 1 

24 

108 

53 

40 

261 j' 

72 

118 

28 

82 

50 

149 

I 360 

318 

160 I 824 
I 

fool (n: i cro-

1nhos at 
25" C:) 

1,180 -

0 l 819 l
i 1.121 

I 1.111 

J l.05I 

1,220 

195 

244 

372 

24 

90 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

772 

854 1.16 

1,100 -

1,200 -

I 968 I 1.32 1,340 23 

I 878 - I 1,230 I -
I I I 
I 740 I 1.011 1,110 I 53 

1.5 

3.8 

I I I 
I 891 I - I 1,330 I -
! 807 11.101 1,160 I 46 

I - - 966 -

I - 757 -

1808 lo10 1,210 ' 59 

1o22 1,310 57 4o8 895 

, 948 

1736 

892 

1 1,2ao -

1,260 -

849 11.15 

390 .60 

835 1.14 

l,6J2o20 
I 1 

1, 04d 1.41 1 

1,11~ 1.51 

l
i 692 • 94 1 

764 lo04 

839 

1,320 

1,310 

58 -

88 13 

663 93 14 

1,260 1 84 11 

2 ,280 

1,580 

95 33 

95 24 

1,670 -

1,090 -

1,210 81 

1,250 96 -

1, 070 lo46 
1 

l, 660 92 20 

824 •lol2 1,220 91 16 
I 
I 

670 .91 1,020 -

~83 tl.o06 1 ... 160 47 1-

686 1.040 66 

884 1.20 1,300 56 4.7 

Temper-

atur<' 

( "F ) 

58 

60 

58 

60 

60 

58 

57 

66 

77 

76 

78 

77 

76 

78 

60 

89 

53 

pll 

7.7 

7.6 

7.5 

7.5 

8.4 

7.9 

8.4 

8.3 

7.6 

-



Tc.'ule J.-'"{e•~.Jrds of wells at Ga'lilup, New ~-!exico-Continued s 7-P./.3 

--

~~ell nu.JJer or nesignat~on I 
'.-~inc-";t~ L ~:-ra+~,..-tea..ri.ag b6..:l· Nater level Pump Yield Draw Dmrn 
-A - • ' - ~· - I 

Town of I '!SGS 
Driller nau t.lti- Depth Date D~~tcr\ Depth Thickness !Geologicj~ptt. to Depth Date Depth "')ate I Dura- Specific 

co~lcted turie cf of of ; to top (feet) ho!r izon I ,hich . l;el~itl of to Rate of A.'llount tion capacity 
Gallup nbove t1'e11 measure- l'rell : of bed well J.S surf~/~S measure- Type intake ( gpm) measure- (feet) of test (gpm/ft Remarks 

SP.Z. (feet) r'll'!nt. ( i.r!.e~es) (feet·. cased (feet) ment (feet) ment (hours) drawdown) 

fl-!~t) 
1 \ (feet) 

- ·-~>1 15.l8.15.312a 1,040 8 I - I - 940 Flowed wnen drilled None None 36 Feb. 1927 - 24 Abandoned and destra,red • 
Ga 1 - - - I - • \.ti.r m . -

I 
32:) Fe~. ·1927 

t -__, 
I Kd,Jn:(?) 1,100 ~n m-ill~ 350 u.s 24 

15 .1fJ .15 .312b 1,250 8 l - - Flot-Jed Turb. t'lar. 1927 - Ownership transferred to Elite Laundry. 
Ga. 2 - - - - I 

-
I 325 Mar. 1927 25 1955 - - -

I I 50+ 1950 

15.18.16.42lb Ge-n·ge 1?1g 6,500 I 1,580 1918 12 200 320 Kg~ I 1,580 ))8.5 Jm 1926 Sub. 790 1)2 Aug. 1919 - Used intermit~~~. 
Ga 3 - -

t1yers 1,417 I 7/10/56 1,260 110 Kd 180.1 5 11/56 ll6 Juzy 1956 - 24 -
1,370 150 Jm I 19t .2 7/10/56 

l}a 4 1.5.18.16.42la :-~. Kertz 1918{ ?) 6,500 1,738 1918( ?) 12 I 1,738 240 Jan. 1928 None ~one 108.5 July 1918 230 0.47 Tools lost ill· wan.. Abandoned. - - - -
171.4 2/1%56 

:: '-~ ; ' . 

188.7 1/9 56 

Ga 5 15 .lf .1S.!~21c · .lV.ffy and - 6,:-:oJ l,30J - 8 330 J50 Kgs I 1,400 - - None None - - - - - Abandoned. PQ~s~~Y destroyed. 
Sheldon 1,490 120 Kd 

1,610 150 Jm, Jcs 

Ga 6 15.18.14.142c - - - 43) - - - - - - Dry 9/12/55 None None 24 19)9 - - - Abandoned. 
lJh 9/12/55 

Ga 7 15 .1('l.J.Llh2b T G. :lpr. 1930 5,545 145 Apr. 1930 5 82 63 Kgs 145 118 5/2/39 Turb. - 250 1939 - - - Abandoned. PU!I!p ma;tor worn out. 
l.>o 

Hensley 1.45 1/11/56 119.3 1/{8/41 
Dry l 11/56 

1 

Ga 8 15.18.14.232 do. 193C(?) 6,565 325 1930(?) 8 194 131 Kgs I )25 85 1930(?) Turb. 240 88 1952 - ., - Pumping when lta~er level measured. 
253 6/2fJ/56 104 1939 45 Sept. 1955 20 2.24 

158.8 12/15/55 
162.) 2/li:./56 

Ga. 9 15.18.1.4.233 do. \Apr. 1930 6,550 425 :Apr. 1930 18 ~- 175 250 Kgs 85 103 1939 None Hone 35 1939 - - - Abandoned. Water level measured while 
375 9/2/55 . 183 .1~ 8/4/42 120 8/4/42 - - - pumping 8/4/42o • 01 

I 
. 143-J 12/9/55 

Ga 10 15.18 • .14.132 !a.her, IA,ug. 1942 6,535 320 ~TJ.,. 1942 12 106 211 Kgs )20 ·106 8/2?0s2 None None 52 Aug. 1942 58 96 .90 Abandoned. Old well, deepened in 1942. 
Boardman, 304 9 2/55 l~J-4 9/2 55 

and 
Bertinetti 

Ga 11 15 .18 .14 .lL4a do. Oct. 1942 6,54.~ 355 loct. 1942 16 81 274 Kgs 1"'5 117 Oct. 1942 Turb. 220 300 Oct. 1942 - - Old well, deepened in 1942. _.;> -
! 

135.1) 2/13/56 ll 2/13/56 40.6 6 .27 

15 .18.1lr .14) J~y 1942 6,535 344 July 1942 12 55 240 Kg a 344 110 7/17/42 Turb. 210 118 July 1942 
Ga l2 do. I - - -

I 30 1952 - - -
I 10+ 1955 - - --

Ga 13 15.18.14.242 Ernest 1944 6,565 320 1944 10 219 101 T{gs 221 lOS 1944 Turb. 225 400 1944 - - -
Boardman 139 Oct. 1947 260 1952 - - -

! '·111.;.0 2/20/56 150 2/20/56 31.4 B 4.78 
- -
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• 

Driller I Dats ! J;,lti-

1
. co!!l?bted j

1 

tuJ.e 
ab?ve 

I sea 

----·--+-------+-- ·- ----+---
I ~evel 
+(fee·~ 

Ja 11., 

Ga 10:) 

~-a 17 

Ga 13 

Ga 19 

Dry Ilole 

Drv Hole 

Dl""'J Hol~ 

s., t-' 8 1 

S.F. 2 

S.?. 3 

S.F. 4 

lS .:..3 .12 .lll 

15.l8.1J.l31 

15.1S.1J.l;;2 

2.5olC.l:..?22 

l5.18.14.1h2a 

15.1'3.14.24la 

15 .1~.14 .1.44b 

1.5.18.16.341.:: 

l5.l:3.16.JL1b 

I 

15.11.16.J41cl 

I 

i 
lje:rnos;~ 

Bo:·,.rf':.rr.:;n 

I 
I 

do. 

d'~ v. 

dv. 

C_c. 

do. 

r 

do. 

1U3 
:.;ulhollmd 

do. 

do. 

15.18.16.332al:t~do2.rb 
I c:.nd 
l .Steelsl"':i t.!'l 
! 

Oct. 1944 6,555 

1946 6,665 

19h8 6,560 

l9L.8 I 6,560 

June 1949 6,555 

Oct. 19L9 6,655 

:-1ar. 1939 

P.1ay 1944 

July 1917 6,L95 

Oct. 1916 6,505 

~·:ar. 1917 6,490 

Sept.19231 6,!~85 

Table ).--Records of wells at Ga~up, New Mexico-Continued 

I F rJ...acl."..:c.l t;a ter-·)earii1,5 bed ... t·:ate'l:" level Pump !ielct I -Jraw Down I 
DeTth I Date ~. . I 0epth to u1. ..... r:l~ ·.e:r 

; Jeptli nate IJept.h ·}ate Dura- Specific - I 0 .~ Jo:;th ll'hickness :-eo logic: vf of :.rhich I i· tJ top (feet) horizon below o:>f Type to Rate of .'\.I: :>U..."1 t tion capacity Remarks 
i He:!.l neasure- WP ~ 'L.. .. " '!i'eli is 

S-:.!I'face :-.easure- intake (gpm) ~easure- (feet) of test (gp~/rt \ ;:-~Je . ) ' . . ) ·;)f L .:~ I 
I l rn.~nt I \ L1.Cfkti ( .. _ .\.' -z:>.sed 

feet) 'l'.ent (feet) :r.;:;nt (hours) draudmm) 
I c·J, (feet) ) I I I I . ' ! <L - I ·- I ---t -

i I 
1954 I 335 Oc:.. 1944 10 2!;7 I 88 Kgs 187 105 . . ~ l9i.J! Turb. )10 79 - - -... c .J 0 

66 9/23/55 - - -I I I 62 5ll5/56 - - -
l 

I 850 19h6 
! l 116 1946 48 12 500 240 Kgs 650 135 1?46 None None - - Abandoned. I 6,., ~/6/S6 l I 129.2 9/2/55 55 1952 - - -...... 

I I J5 1951~ I - - -
l 

f I I I 505 l?h8 12 1?0 I 275 Kgs I 190 140 1948 Turb. 360 70 1948 - - -
65 1952 - - -

I I 41 5/15/56 - - -
~;15 1948 

l 
278 1.148 1948 24 10 222 I Kgs 225 130 Turb. 370 103 - -

I I 15.s'.4 10/19/55 70 1952 - - -
I I 35 1954 

70 3/30/56 - - -I I 

I 

535 !Ju:1e 1949 I 12 1r:"f.'7' 

I 
270 ;(gs 170 ll3 June 1949 None None 68 June 1949 - 67 - Unused. t ./,/ 

157.8 4/2/56 
! 170.9 7/6/56 

850 Oc-t,. 1)49 10 425 265 I Kgs 447 155 Oct. 1949 !."one !-!'jne 60 Oct. 1749 - 1!8 - Unused. 
489 

l 
3/8/56 I 132.3 !~/2/56 

155 1139 I 
! 

I Destroyed. I·:.ar • - - - Kgs - 109 r1ar. 1939 None None - - - - -
I 

425 - - - I· - - - - - None None - - - - Destroyedo 

310 l"Iay 1944 - - i - I - -- - - None None - - - - - Destroyed. 
j l 

~,315 July 1117 15 1,000 I 350 I Kgs 2,315 : 160 J1.1ly 1917 Sub. 8.50 ll6 5/16/56 412 !,8 .28 
1,338 :l,/~/56 I 1,9~C 110 Kd J85.q 5/31/56 

2,090 I 150 Jm 

1,345 Oct. 1916 15 9GO I 320 

! 

Kgs 1,090 100 Oct. 1916 None None 117 Oct. 1916 - - - Unu.se,d. 
9)1 7/9/56 261.0 1/25/56 

I 
I 

I 400.4 6/25/56 

2,300 I:m-. 1917 15 I 990 350 Kgs 1,980 so Mar. 1917 Sub. 847 135 7/19/29 - - -
l, 930 7/3/56 i 1,925 115 I Kd 384 O/lr /<4 170 Jan. 1936 - - -1 I - -c. -

I j 2,100 I 150 Jm 421.0 ?/.S/56 160 7/?/56 - - -I 
I 

2,11C 1923 980 
! 

380 1,862 750 180 12/11/23 3epi. Kgs 100 Dec .. 1923 Turb. - - -
1,870 3/16/56 1,980 bO Kd 506 10/12/55 185 7/19/29 - - -

I I 2,100 70 Jm 60 9/7/56 130+ 1 .46 
---·-·-L -· 



Table ).--Records of wells at Gillup, New Mex.it'o-Contin'.:ed 

1 \-Jell nUl'lber or desl.a,:ml:l.tion Princinal u>ster-bee.ri"lg ted ~;a ter leveT Pump Y1.eld :!);.:-a,. I.)a-..,";1 

--

Tm-m of 

I 
USGS 

Driller Da':e l\.lti- Depth. Date Dia.!!Zter D-3pth to Specific coq;.leted tude c.f of of Dspth Thid.:ness Geologic 1>1hich Depth Date Depth Date Dura-
Gallup above 1--it:ll n:B[i '3-.:tre- ~rell to t~~- (feet) horizon 1-rell is belm.: of Type t~ Hste o! Amount ti·:r..l cap2city Remarks 

sea (feet) ment (inches) t:lf hGC. cased surf:::ce !T'.easure- intake {gpm) measure- (feet) of test (gpm/ft 
I :feet) (feet) ment (feet) ment (hours) drawdown) 

j_ J level (feet) 
(feet) I . -1------+ 

19251 
_.:;_~-

s J<• 5 1).18.15.J12d ::.oscoe !.ug. - l,hC'J i\t:.t;. 1925 ,/ 9~;~ I 222 Kd 1,251 204 Aug. 1925 !lone r~one 4o 9/16/Jl - - - Abar-doneC.. ... .... D _;..... ! 

::oss Co. i ~,]00 ~lay 19~7 l 
I 

! 
I i I 

SaFo 6 15 -. q 1 ~ 3P I '• July 1710 1 - W,GO July 1:•10 I - - I - I Q~-1 - !~one !!one - - - - - Plugged at 270 feet to shut out iron-._.....,._.,. "-C .. rUS - -
: ·, .1.lhol:...nd. I sul.fate water. 

I 
j 

I I 
; 

I I I I S.Fe ? 15 ·q 1C> 332·- r-: 0 •. ~w·:~r 1942 6 4~< I 2,'32..3 l9l2 ,,.. I 9::5 I 350 Kgs I I - Sub. 390 225 6/ll/56 - I - -.*........ • . "" ~· -~::J 

I 
, -~ ·-- I - -

I 1,5155 I 12~ I Kd I I 
I 

I 

! I I 2,090 150 Jn I I I 

I I I 
. 

!15.13.15.310 
! t I I I [ j I S.F. 5 ' - I 1942 - i. -

I 
- ! - i - i - I - I - - - None !'lone - - - - - Abandoned. 

I i i i i i j 

l j I !15.13.1?.444 
' I I 

S.F. 9 i·;,~.~k I 1946 
I 

I I I i 
\ 9/30/55 840 167 5/li,/56 Standby v:-ell; not in use. 

l 6,485 2,308 1946 15 960 350 Kgs 2,100 29S.7 Sub. - -- -
l I I 

I 
I ' Drillin~ I I 1,960 120 l Kd i 

l I I i i I I 
I 

I Co. 

I ) 2,0130 150 Jn: i t I I i ' i ! 

j·5 •s '" ou, ' l I ; 

j ·;p 1' I I I I : I ! 
AirpOl't l)Ot' I 6 

I 

11/lJ/55 Abandoned. ........ ·•; ·- ,-_d !{~~ - - i - - - i :~al, . · .. :;c i - I 77-2 Hone ~~one - - - - -
' ·-' I ' 

l,h. 2,"1112 ! 
I i 

I 

Gamerco 16.18.)2.440 :,, 735 
t I 14 

i . I I 
1956 . 

K.'lU 2,882 

I 
Tur~. 770 230 . r..;.ar. 12 1~ UlO - . - i 

; - - I - - - -
I ) 

I I 
Copper Co. I I i :~d I 

I ! 
I 

I 
1 J.';l I I I I I I 

1-----.. !_ _____ - I i 



.. 

/. ,ash( date J ~ --=----:----inl."'r::cd~ute c.raft to b~co ... e -----------------­~:;....... __ ----------

) , u1t.c: ___ _ 

.a. r s 

---------- ----------~~ -------------------------------
----- ----- --------



·:Period of pumping for eoch well ih.area of.<5 
· influence indicoted by solid ·lines\.,·;., : :' .·~ · 
· .. ' Well No. I . . _· .. .-:·):~:::: .. ·_.~-

We II No. 3 ------" .... ""'.,,.~.,i...;>.""',-.,"'"·.;::;..:~,...; • .t·...;· ;,..:..·_:;,: •• _.·.~ :.- •.. 

1. 

'i• ·:'·.;./;" 
! __ \ 
(_ Well No.7 -~...-:.o......o~.__..,..,.;.;...,......~~--....,...:..;..... __ _ 

Well No.9 ·• :;·::';·o:•}~;\l~f~~;-;::.,:::;;.··r..;~.~ .... ·.-: ... ··.·.,..· ____ ;.,;_...._ _ __._.;;..._;:_..:....:.._ __ -:--".,----.-:...-.-_.;.,.---.,...,----.---.....o.------------'-
:- "··~··' ·,:'¥~·~~::·:~ 

: ... 

I 

I 320~--~--~-4~~-4~~-+------~~~----~----+-~--------+---------~-------+~r}----~----4-~~------+-~-------4~--~----~----------~------_..:...---tl~~--~--~----------i----------~ 
I·• 

-·-·--
. - I 

i 

' 

I 
·I 

I· 

I I 
I 

1 

' 
' t 
l 

SEPTEMBER DECEMBER JANUARY FEBRUARY MARCH APRIL MAY JULY AUGUST SEPTEMBER : OCTOBER I NOVEMBER DECEMBER 

I 1956 ! ·-
FIGURE 3- Hydrograph of water leve_l in Well 15.18.16. 341b(S.F.2) Gallup, N.Mex., sho~i.nq ch~ng~s caused by purnpinq from nearby wells 

l 



---~-------- -------- ------ ------------------------

f:':!eU mwot.cr or ues1.gnat.1.on 
: P:"i;tcipl rat.<?r-te2rL~ bc,Jj \tater level Pu:!lp Yield Drav Dab~ 

:.lti- Depth Date ·I ir~tcr I Vspth '·i·b1cknes:s : ~olc.g:iJ: j ~~~h to De?th Date Depth 'Ja!.e Dura- • 3pecifie 

Tovn of ''SGS 
Driller . D:l.te 

co:;:plc~t! tulle cr o! of ita top (f•••l h0ri2oo I" bel~n or to Rate of A.-:tmmt tii:m capacity 

Gallup ~bove 111011 reasure- . lo-ell 'of bed W"!ll is :;lJrf-!1.~!? measure- TJPe intake (gr-) ueasure- {feet) of test (~ft Re:Mrks 

3&:~ (feet) rR-nt. ( in~~es) r(feet j ~ase:i (feet) ment {feet) ment {hours) draWCMl) 

f'&~~t\ 
(feet) 

- :\l.l,J::~.< ·nl 
Gal 15.l3.15.312a - - - 1,040 - 8 I - - 940 rl::noad w"ben dri.ll.a:: Hone None 36: F'eb. 1927 - 24 - Abandoned and c!estro;red. 

I <d,J~?) I 
325 Fe~.-1927 I -.. 

--1 
Gn2 15 .1:) .15. 3l2b - - - 1,250 - 8 

I 
- - 1,100 Floved ~ dr1lleC Turb. 350 4L.5 t':ar. 1927 - 24 - Ownership transferred to Elite Laundry. 

325 Mar. 1927 2Si 1955 - - -
I SO! 1950 j 

Gal lS.l8.16.42Th :}eon-ge 1?13 I 6,500 I i,S60 191B 12 200 320 Kgf: I lSSO 338.5 Jm 1926 Sub. 790 iJ2' A~. 1919 - - - Used intermitte:;l:t.g. 

1-zy-ers 1 1,417 1 7/10/56 1,260 llO Kd 1BC.1 5 U/56 116 Jul,y 1956 - 24 -
1,370 150 Jm I 19L2 7/10/56 I 

aa 4 lS.18.16.42la ~!r. Kertz 1918{?) 6.,500 1,738 1918(?) 12 - - - 1.,738 240 Jan. 1928 None ~one 108i.S Jul,y 1918 230 - 0.47 Tools lost 14-~ Abandoned. 
171.4 2/1%56 
188.7 7/9 56 

I 

Oa S 15.lr.lS.t:2lc ·r.•.J:fy and - 6,;:o~ :,30::> - 3 no 350 Kgs I 1,400 - - None None - - - - - .Abandoned. Poss'IBl.y' destroyed. 

Sheldon 1,490 120 Kd 
1,610 150 Jr:>., Jes 

Ga 6 15.18 .ll.llac - - - 43$ - - - - - Dry 9/12/55 None ~one 24i 1939 - - - Abandoned. . -
134 9/12/55 

- Ua 7 1S.1~.ll.lh2b L. G. :~pr. 19)0 5,545 145 Apr. 1930 s 82 63 f-gs lh:O 118 
'%39 

Turb. - 250 1939 - - - Abandoned. t>mnp ::IO'tar worn out • 

Hen.<J1ey --) us 1/"1:1/56 ll9.J 10 8/41 
Dry 1 ll/56 

~ I 
I 

Ga 8 15.13.14.232 do. 193CX~ 6,_tj65 325 1930(?) 8 194 1)1 Kgs- 325 -85 1930(?) Turb. 240 88: 1952 - .. - Pumping vhen :/1ltcr. level measured. 
25.3 6/'2o/56 1v4 1~9 4s;' Sept. 1955 20 2.24 

1aa.:} 12 15/55 I 
162.) 2~/56 

i 

Ga 9 15.13.14.233 do. ~p~. 19)01 6,~50 .425 Apr-. 1930 I 13 ·--175 250 Kgs 85 103 1939 None Uone JS 1939 - - - Abandoned. Water level measured while 

- .375 9/2/55 18).4 ·8/h/42 120i 8/h/42 - - - pumping 8/1-L/42. 
. lhJ.J 12/9/SS 

Ga 10 15.13.11!.132 eher, Aug. 1942 6,535 320 1A>:17· 1·.142 12 106 214 !gs .320 ·106 s?rss2 None Mane 52; Aug. 1942 sa 96 .90 Abandoned. Old well, deepened 1n 1942. 
Boardman, 304 9 2/55 U:J-4 9 2 5S I 

' 

r-·s.lh.~ 
and 

J~s _l .. 194? 

i Bertinetti 

Gall do. Oct. 1942 6.,54_tj 16 I 
81 274 F.gs 355 117 Oct. 1942 Turb. 220 300' Oct. 1942 - - - Old well, deepeDfld in 1942. 

I 
135.) 2/lJ/56 ll 2/13/56 40.6 6 .27 

Ga 12 5.1B.lh.l13 do. ~u;LY 1942 6,SJS 34.4 iJul:r 1942 12 I 55 240 Kgs 344 llD 7/17/42 Turb. 210 usl Jul,y 1942 - - -
)OJ 1952 - - -

I 
lOt 1955 - - -

aa 13· 1S.18.l.h.242 !Ernest 194.4 6,555 320 1944 10 219 101 l{gs 221 lOS 1944 Turb. 225 400~ 1944 - - -
Board::lan 139 Oct •. 1947 260: 1952 - - -

i '174.0 .2/20/'56 15~ 2/20/56 )1.4 8 4.78 --

-



----- - -~:.~ ------- _- --- - -- ---· - - - - - - -- ,-
table 3. -Records or wells at ~up, New Mexico-Continued 

1 .. ell nu::-.Oer or~ ~s ~;.::-"""-';ion I I Alti- 1 .De;t.h 1 i·· ,. II :-Llcii-~ •·.:1 ~er- >earin~ 'bed ..• \·:~ter level ?ump ~iela I -JI"a'W litr.m T 

I !lrlller- Date Date ~-'-~ver 

lt~~::r~ S-eolo;:;ic 
~;e;:;th to 

t ~ptJt !late l~pth ·~J.t: L'Ura- Spacific I 'l'o-.m or T_!SGS 
CO!:Ip1t:ted I Jc:;~h ~hic'h tuJe I .J! I of o£ horiz:m :;e1aw ·:Jf Type to fb.to .Jf :\.-:::>unt tian ::apacit:J Remarks Gal1'1Ip ab?Ve w!l 1 :t::ul.Sure- ;,"Pll 

t) top 'fell i.3 intake (gp:;t) (feet} of t.1.:1t (gp::t/i't ·~l :::j s:.li'face :-.e:a3t.U'e- !.:Sil.:iU:"'!!-

I 
~::1 I \f·Ja .. > I ;;!!::nt I~ L'lCL.t;.:;) u~et) I -:::z:;cd · .feet) ..-.ent (f:?>1t) J"..£:Dt (ho-~) drm:dm;n)l (feet) 
~~ee~)l I I I l i - I .. · .. 

115 .18.11..2,2 j 

1 335 l91J! 1954 Ga 14 
'Emost 

Oct. l9L.L 6,565 ')c:.. 1~·h4 10 21;7 88 Kgs 137 lOS :.:l!ai • Turb. 310 79 II - - -
Do:-.r3-.:n. .S6, 9/23/55 - - -

5.2. s.ll5/56 - - -
Ga 1!: 15.:..~.12.lll do. 1946 6,665 850 19h6 12 )!JO 240 Kgs 

I 
650 135 1?!J6 None None 116\ 19u6 - 48 - Abandoned. 

6,., ~/6/!'.6 129.2 9/"2/55 :S5 1952 - - -.... 
I '. 

I 35 l95h - - -
115.08.13.131 I 

'J~ 1(, do. 19lt8 6,560 505 1949 12 1?0 275 Kg~ I 190 uo l9h8 Turb. 360 70 1948 - - -
65 ( 1952 - - -

j· .. 
I 

I 
Ll. S/15/"56 - - --- I 

I I 
1948 24 Ja 17 15.1'1.1).1:2 d.J. i94B 6,5-SO Sl5 1948 10 ?.22 278 !<g3 225 I 130 1743 Turb. 370 103: - -

I 
I 15;:".4 10/19/55 70. 1952 - - -
! J5 1954 ·-. 

-~ . . . . . 
70 J/J0/56 - - -I 

ifGa 13 
I 

I 
I I . -15 .1:!.11..2~ C.c. June 1949 6,555. 535 Ju::le 1/49 I 12 155 270 

I 
:·;gs 170 143 June 1949 llone None 68: June 1949 - 67 - Unused. I 

I 
157.3 4/2/56 i 

' I,~ l" , ........ , 

170.') 7/6/56 

19!;9 6,(,55 eS'o Oe~. 1?49 425 I 26::: I l47 ()() 1?49 Ll3 Ga 1? clo. Oct. I 10 !{gs 

I 
155 Oc.t. 1'}49 ~:one ~!'ltle Oct. - - Unused. ·:--._-;·. v ··~· ..:,, __ 

489· I 3/8/55 I I 132.) h/2/56 I ! I 

i 
i 

Dry r.ole ,.,; .lS .:U,.lb2a - :-:cu-. 19}9 - l5S t·2.r. 1139 

I 
- - I - i{gs I - 109 Mar. 1939 None None - - - - - Destroyed. 

I 

15.P.lh.24la 
I I Dry Hole - - - 425. - - - I· - - - - - ~one None - - - - Destroyed. 

Dey Hol~ 115. t>.U..W.b do. May 1944 - 310 . na,y l9ilL . _, - I - - -- - - None ~Tone - - - - - Destroyed • 
.. I 

S.f. 1 1s .1a .1.~ • J4J.=. ~~ July 1917 6,~95 ~.315 July" 1n7 15 1,000 

I 350 Kgs 2,315 ! 160 Jl]ly 1917 Suh. 850 U6 5/1956 41.2 1,8 .28 
~-:ul.hu lland 1,)38 :1./14/56 1,9~0 llC Kd J35.C! 5/U/56 I .. I 

2,090· 150 Jm 
I : 

S;!i'. 2" 15 .1~.15. 34lb d:». Oct. 1916 6,505 1,345 Oet. 1916 15 91}0 320 Kgs 1,090 100 Oc~. 1916 None Hone 117; Oct. 1916 - - - Unused. 
951 7/9/'56 261.0 1/25/56 

. -- -a:.~-
uoo.4 6/25/56 l . 

s.?. 3 15._1 .... 16.J41cf do. ~·:ar. 1917 -5,490 2,)00 r:..r. 1917 15 991 350 Kgs 1,980 so Mar. 1917 Sub. 847 135; 7/19/29 - - -
1,9~ 7/3/56 I 1,9~5 I ur; Kd 384 O/?~/<L 170• Jan. 1936 - - -

JS.:.l.6.))2al :t=Jo~cb · i 3e~l. , 19231 
i 2,100 15'0 Jm ~21.0 ?!ft56 1601 7/7/56 - - -

I 
. I I 

I 
S.F. 4 .:;ept.192J 6,!:85 2,11C 

900 I 380 ;(g~ 1,862 100 Dec. 1923 T1 . .lrb. ?50 180' 12/ll/23 - - -
1 and 1,870 ~/b/'56 . 1,980 1:;o r:d 506 10/12/55 1851 7/1~/29 - - -, Stee1!!1':!th I 2,100 70 Jm 60. 9/7/56 130!. 1 .46 

I 

.,_ 



'"J 

Table 3.-Reeords of wells at GaJ.l.up, Nell Mexi.co-Conti!r:ed 

(.k~ nlJ!!Der or designation 

'!'.cr.m c! USGS 
Gallup 

. Prinei"' tl •r:ter-be!J.ri..·v~ t{·dl 1 _ __:r_::.:a~t4er~1.ev:::..:.:•e:.::~1.:._---lf--.:..::::: I"u:::m::.:;• ·~-+--..:.:·-j=le:.=ld--~r-....:;:r.::·~:l~._...;JrT~··71;.·:. --t 
Driller na ':9 Uti· Dept.h Date Di.amzi;,er ,., ~ 'I ,:;:'!ptl: to I !.Mte eo::;;:.l~ted tuc!e :;,f or or De~t.: 'l'hir.l;ness uCOlCf.~e ~lhicb Der;th Date '!'_·.,..... -in''tl:'ttake~ ~h Lo( gpm··t~) .Do.u-a· Specific 

ab-:ws 1-xll J".C<•'I"...l"e• ,rell t~ ;::~- (feet) horizon r;l'll is 1:~1~ of n·- .J n.a _ ?! J..maunt th..1 cap.2.::ity 
sea (teet) ment (inches) o • .... c. eased slirLca Jl'..e~ure- measure- (feet) of test (gp:u/ft 

~
_fr_e_:_t_)·l----:: .. ~:o-; -+----J---4-(-f_c_•':j I (fe•t) (feet) ment (feet) mont (Uours) dnnodoom) 

lS.l8.1$.Jl2d t:.oacot: !..ug. 1925 - l.hc0 "-~~· 1525 16 93:) ! 222 Kd 1,251 20L. Aug. 1925 tione ~:or.e 40 i-

1
:1 9/l.b/Jl - - -

tioss Co. :i, ~00 H3,;; 1n7 1 
i 

l5.13ol5.312.oj ll~<ll.o:t:."'• Jul,r 1710i - 400 .fuJ3 1;•10 - - ! - I Qd j - ' - - ;;ou. ::or.e - 1 - - - -

15.~-~.lG.JJ2cf~:i:i ::w·:_:er 1942 ,

1

, .s,4~5 ~· 2,1:!.3 , 1942 ,_;. 1:~Is 
1 
•. · N~ 

1

, ~· I - ·! , - ! sub. \ 99o 225 , 6/JJ,/S6 - 1 -
. • 1 ::,o~m r.so J:l ; 1 

! I i J I 
!15.lil5'.3l0 i - .I 1942 l • i - I - I - • { - ! - I - I 

~15.tl.lt.hbh~ ~~' I 1906 . I 6,4SS i 2,3oe I 1906 I 1s d~ : ~ I ~ 1'·100 
\ i 

1 

~~ 
A1i-p-Jl't ll}.lS.l~.z44 ;:!ptu~~ - I - t 1:>'0• I_ • ! 6 -

1 
- • 'tal ·e - ; 77.2 ll/h/55 ii.:>oe ~lone • l - -

29s;.7 

None 

S.F. 6 

S.F. S 

S.F. 7 

S.F. 9 9/J0/55 167 S/11./56 

S.F. :; 

Sub. 

72 

; 

Plugged at 270 feet to shut out iran­
su.l..t'ate water. 

:tbandone-:i. 

! Standby •,:ell; n~ .in use. 

Abandoned. 

Game:-co ~ l6.1G.Jz.44o ~~~er co. - jl ~.1JS ~ .,, ,,,-~~ - i ~ - ' -1, i ~~" ";I l

1 

2,992 I - - Ttt>. 770 230 •.ar. 1956! -

------~~------·~'--~-~~--~----L----·~~----~~----~--~--------~----~--~'-----L----~----~--~--~------~~--~--~----~--~-----------------------

-. --=-----



R.l9W. A.IBW. 

·-

( 

6 

; ( 
( ' \ ·. l 

··. I .·· 

t, '· .t 

·. . 

,, \ ,, . 

Gamerco 0 ~ Gallup Electric 
Power Co. Well 

l~!ID 

' I 
I 
I 

) 

)

Gib5on 

. 3 
4 

7 

I '\ :Cool ~o1;n 
. { .. \\ d/ ~ ... / 10 

. -· . . - I ' - .. 

( . 

18( 
. . .. ·-1 .. 

17. 

\ 1 01 Airport ·welt 20 

'··. ( \ ( I 
I 

/· . 

\ 

·2 
l ... 
\ 

Ga 190 

.\ II f : 

T.16N. 

T.ISN. 

;·--~ yl 
\ . :. l 

.: ----- < 

, EXPLANATION 

A A' 

Line of QeoloQic cross-section 

@ 

Production well 

0 

Abandoned or unused welt 

PLATE 2- Locations of municipal wells, ~allup, N:Mex., 195"~ 



15.18.1~.1~1 !Gallup W8ll 16 

Do. 

15.18.1~.1~2 

i Do. 
I 
I ' Do. 

11~.18.14.1~2 
115.18.14.14~ 

ll5.18.14.144a 

I Do. 

11( 18.14.222 

Do. 

do . 

Ga 17 

do. 

do. 

Ga 10 

Ga 12 

Ga ll 

do. 

Ga 14 

do . 

do. I Do. 

1 1~-18.14.232 Ga 8 

\ lS.lB.l4.2~~ Ga 9 

115.18.14.242 Ga 1~ 

l 
Do. do. 

'l5.18.15.312b Elite Laundry 

15.18.16 . 3~2a Santa Fe well • 

l5.18.16.332b 

15.1B.l6.34la 

15.18.16.34lc 

15.18.16.42la 

'i( .8.16.42lb 

Do. 

15. 18.17.444 

r5 . 18.19. 244 

r

l6. 18.32.440 

ompo:.ite, 
treated 

Jompoaite, 
untreated 

'Composite, 
treated , 

Comp1ls1'.e, 
tap .. ater . 

S.F. 7 

S.F. 1 

S.F. 3 

Ga. 4 

Ga ~ 

do . 

S.F. 9 

Airport well 

Gallup Electric 
Power Co . well 

Town of Gallup 

do. 

Town ot: Gallup 

· do. 

ndlec teJ 

8/ll/48 

4/14/56 

ll/22/48 

2/6/48 

Chemical 

'l!'i"'.li.£T l pht 

un it 

Kgs 

do. 

Kgs 

do. 

do. 

Kgs 

Kgs 

Kgs 

do. 

Kgs 

do. 

do. 

Kgs 

Kgs 

Kgs 

do. 

"' dt~.:<~ I Jr,·n 
l<.jj()::!' 

- I - I 96 , 44 

16 lo.s31 79 ~2 
14 - 1 1 2 9 , 34 

18 I - I 122 1 45 

20 l l. J 148 1 56 

-J 107 ~~ 
12 I .1 67 1 29 

I - 1 107 I :33 

20 1 - I s7 133 

164 

Jlaw llexioo 
V8d 

\1· Hn·l 
11rl~ i tr il t•• l ror. . 
IV' I :\(131 I i l l' 

122 ~ 318 1 0 395 1 9 . 0 i o.s 

' ! 

0.2 1 

.s I 

.4 ' 

~. J 403 1 0 ~05 ,20 I . 6 I 

I 

Bl ! ~26 : o 345 \ s . o . 4 

94 i ~00 ! 0 I 416 10 I . 3 I . 4 ' 

I s2 I 2 78 1 o \ 514 !10 , .5 : .8 j 

I 147 I ~28 1 - I 408 :2 1 I - I -

I 148 I ~20 : 0 I 313 i13 I . 6 I . s , 
I I ' I I 162 442 ' 0 ~51 ~0 . - I - I 

, 1~9 ~21 0 ~52 ,16 1 . 1 1.9 : 

• 7 1 .a I 

I - ~ 5~o o - j 5 - j - J 
1

- I - - I 1~5 372 0 100 ' <5 I • 9 -

17 I :~~ 66 28 ! 185 ~- ~ 4~4 I 0 2 61 ~3 

15 

.6 ' 3.4 l4 .24

1

1 s~ 29 198 ~. 51 482 · o ! ~06 ~o 
I - 146 50 104 I ~7~ 0 I 44 6 ~8 

I I 
I 

- 78 22 239 I 491 - ~63 f o 

- I •• •• ••• ··~ ••• 0 I ••••• 

Kgs and Kd 1 16 - I , 22 j 7 . l · 272 I 302 . 6 I 309 ~7 
I ' I 

Kgs, Kd, &: , 46 . 011 2.41 4.3, 151 i 2 34 : 41 I 58 ~o 
14/56 Kgs, Kd,&Jn! 19 .051 25 In I 256 I ~54 i o ! ~22 f 7 

2/5/55 Kgs,--Kd,&:.Tm 14 .93, 15 I 3.81 550 2 . 6
1 

5~5 1 0 ; 714 p 2 

.5 . 2 1 

.5 4.4 I 

.6 1.3 1 

.a . 4 

0 6 ' 
! 

. 8 I 
I 

.3 I 
~ · 

2/13/55 Kgs, Kd,&:.Tm 15 . 13 9.51 4.01 ~48 2.1 j 329 \ 7 I 468 ~0 
'/12/47 Kgs, Kd,&:.Tm - - 70 · 21 I 2 99 

1 
436 ' 0 : 430 ~4 

'/12/47 Kgs, Kd,&:.rm 11 ~ - 19 5.8 230 ~28 , 13 \ zoe '44 

/11/56 I do. ll .09 ~l 10 2 35 354 1 0 240 60 

r 
I I I 

- I I 
1/2B/55 1Kgs , Kd,&:.Tm, 16 I .OO j 8./J , l.9 290 1.01 ~44 ; 4 ~0~ ro 
/10/55 

1
Qa1 or Kgc i 12 I - I 23 5.9 409 1 1,0~0 · 0 85 25 

1Kdc,Kgs,Kd, i I I I j 
2/6/55 IJ m, and Jcs 1 lB . 24 14 I 3 . 8 22 6 2 .9 2 71 0 ~66 

' . I I 

7/14/47 1 Kgs I ll 1- , 25 i21 I 175 181 12 ~12 
~0 

I 
125 

1/18/50 

1/18/50 

1215/55 

Kgs 

Kg a 

do. 

12 4 

14 1306 ! 25 

o 13o9 1 27 

I I 
192 " 3.4 1 465 

1- I 85 136 144 408 o 1293 

I - I 34 I 2 6 I 170 222 

14 I . 9s ls o 1 29 

I I 

. ; 

. 4 I .1 
I ! I .6 I 

I 
.3 I 

1.3 1 .1 

1 . 4 1 . 4 
I 
i • 7 .6 ! 

1 .0 

! 
I . 4 

I 
I 
I 
I -

.6 

. l 

l 
. 5 

. 3 

.2 11.21 

.6 . 1 1 

I 

( tlct~r:! 

ma gHI" -

420 

~28 

462 

490 

600 

402 1 

286 

402 

~52 

183 

120 

' 280 

326 

570 

285 

~04 

84 

24 

108 

5~ 

40 

261 

72 

118 

28 

82 

50 

149 

360 

' 192 

318 

:\ vn 
c..lrhon• 

160 

0 

195 

244 

372 

I 1'" '.' " , .. 1. '"' 1 
I per re r 

lmilitol'l I a_cre-
. !fll.lt 

I I 

: 82 4 : 1.12: 
I I 

819 1.11 

772 1.051 

1854 11.16! 

I 968 1 1.~2 1 
I I 

' 878 

' 
I .1 ' \H . pt: .. fi .. ; ! I L'f· ' I 

c •nducl-~ <ent 
,mer • ..,_ I 

tn t C:"•J- Jtum I 
~ttho.- dl 1 
~ s-- ll 

1,1so - j· 1 

1, 220 52 3.11 
I 

1,200 -

1,~40 2~ 1.5, 

1,230 1 • • 

24 740 ' 1.01 I 1,no i 53 I 3.81 

· 891 I 

90 1807 1.10 

1,3~0 ; - 1 - 1 
1,160 i 46 ~ . 2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 EL 

0 

1 0 

i -
I 

1808 

18 95 

948 

11 . 10 
I I 

11 .22 1 

736 1 _ I 
!892 I - I 
l s 49 

1
1.15 \ 

I ~90 I .60 ! 

1

835 1.14 \ 
I I 

1, sro 2 . 20 1 

11, 0 401.41
1 

I ' I 

11,1191.51 ' 

'. 692 ,· • 94 1 I I 

966 II _ 1- I 
757 - I -

1, 210 I 59 , 4.8 

1,~10 I 57 4 . 8 

1,280 ' -

·1,260 • I • 

1,320 58 

1,310 88 13 

663 93 14 
I 

1,260 ! 84 111 

2 ,280 1 95 33 

1,580 1 95 24 

l, 670 ! -

1,090 1 -

1,210 81 19 . 4 i764 ;1 . 04 1 

j s~9 1 - I 1, 2 50 I 96 

1

1,071 1.46 1 1, 660 92 120 

82 4 
1
1 . 1 2 I 1, 220 I 91 116 

I 
, I 
I : 

1670 I .91 I 1,020 

I I I 
~83 11. . 06 11,,160 

I I . 
686 o93 1 1,040 

884 11.20 1,300 

I 

1-
147 

166 
156 

I 
4.7 

I t•mpe r- pH 

' ·r l 

58 7.6 

7.7 

7.6 

60 7 . ~ 

58 7.7 

60 7. 5 

60 7.5 

58 7.3 

57 7.9 

66 8 .4 

77 9 . 1 

76 7.9 

78 7 . 5 

77 

I
' 8.4 

7 . 9 

76 

1 8 . 2 

' 8 . 0 

78 8.3 

60 7.6 

89 B. l 

B. l 

53 7.8 

I , 



.... 

••.tti-.ta awaabr; o.:~ .. r •• , ft.an'l" 

18.18.13.131 !Gallup Well 18 

Do. 

U.18.13.132 

I. Do. 

Do. 
', 

16.18.14.132 

15.18.14.143 

U.l8.14.144a 

Do. 

J! 18.14.222 
\ 

Do. 

Do. 

15-\8.14.232 
I 

jl5.le.14.2S3 

.16.18.14.242 

Do. 

do. 

Ga 17 

do. 

do. 

Ga 10 

Ga l2 

Ga 11 

do. 

Ga 14 

do. 

do. 

Ga 8 

Ga 9 

Ga 13 

do. 

15.18.15.312b1Bllte Laun~ 

15.18.16.332& Santa Pe well 6 

15.18.16.S32b 

1
15.18.16.3tla 

115.18.16 •. 34lo 

115.18.18.421& 

.1{ .8.16. 421b 

Do. 

5.18.17.444 

a.r. 7 

S.P. 1 

S.F. a 
Ga 4 

Ga 3 

do. 

s.r. 9 

5.18.19.244 !Airport ••11 

r
&~ 18.32.440 

ompoalte, 
treated 

·;ompodte, 
untreat.ecl 

l
ccmipoalte, 
. ,. ~rea~~,' 

Cc.pet•S~, 
tap •ater. 

Gallup Blectr1o 
Power Co. well 

own or Gallup 

do. 

~own or G~up 

···~ •. 

1) .. , .. 

n·ll~ctrd 

~~~-lli;l' tpl::~ 

Gil 

Flu·•· ' :'>1· . fin. j 1 -•ICI~r. :-. .•.. :"', •• _ .fi- j ··-,. • \if 

· '"·i··ct- , ... ~, I • ,,f,.. ·, tr.at" ~ ,...,. ,..1',,.. 
IFl • :'r'J·I m: · 

t.U1:41ft• 

.anc,. .,.,. • 

Xa• - 1- 96144 122 I 

164 3., 
395 1 ~.o o.s o.2 

403 0 305 ~0 .6 .6 

326 o 345 I a.o ·' ·' 

do. 

Xa• 
16 10.8~ 79132 

14 - ! 12~ 34 

18 I - l122 . 45 I : 1 

I . ; 
do. 300 0 416:10 .3! •• 

do. 20 I 1.J 148 se 82 1 

147 1 

148 1 

. I I 

278 o ·I 514 ;1o .5; .s 
Kp 

Kp 

Kge 

- 1107 33 

12 I .17. 67~2~ 
- 1107 :53 

I 
162 

I I ' 

328 - I 408 F1 - ! - ! 
320 o 1 313 f:s • e ! • sl' 

442 o 1 351 ;3o . - 1 -

do. 

Kg a 

do. 

do. 

Kg a 

Jtga 

Kg a 

do. 

20 

17 

14 

15 

Kgs &lld ltd 1 16 

Kga, Kd,&:~ 46 

14/56 Kga, ltd, & Jnj. 19 

2/5/5~ ltgs,-Kd,&J'~ 14 

2/13/55 Kga, Kd,&JJ 15 

'/12/47 ltga, Kd,&J:l 
112/47 Kga, Kd,&J 11 

>/11/56 -·~ .. - do. 11 

l/28/55 Jtga, ltd,&J'ml 18 

/10/55 ~a1 or Kgo 12 
I I 
;ltdo,Kga ,Kd, I 

2/6/55 IJm, and Jcaj lS 

7/14/47 J[ga ll 

l/18/SO Kp 

l/~8/50 Kp 

87 133 13~ 321 0 352 ~6 .1 . 1.9 ! I I I 

. 1&30 o -ja ·-1-l 
1.35 372 o 100.<5 I .9;- i 

.34! 66 28 185' 3.~ 434 0 261 ~3 l • 71! .s i 

.241
1 83 29 198 3.sl 482 o ! 306 bo il .& . 3.4 : 

- 1~6 50 104 I 373 0 446 ~8 - I - l . 
78 22 239 I 491 I - 363 ro I .• 5, .21 

.84 23 193 2., 447 
1 

o 320 23 1 ,a 4.4 

122 j 7.1. 272 I 302. 6 309 ~7 1~ .8 1.3 

.011 2-&1 4.3 ~~1 234141 ss ~0 1 • 8 • 4 

.os 25 11 . 256 . 3541 0 322 p7 ! .6 .3 

.931 15 I 3.815so 2.& 535 o 714 p2 i .a .3 

.13 9.51 4.0,348 2.11 3291 7 468 ~0 i .• ' .1 

70 121 I 29~ I 436' I 0 430 F' ! .6 .~ 
19 s.s 230 328 13 206 ~· 11.3 .1 

I I i 
354 ,1 0 240 60 . 1.4 1.4 I . 

8~1 1.91290 l.Oi 344 I 4 303 ~ ! ·" .8 
I . I . 

40~ . 1,030~ 0 85 85 : 1.0 i .8 

I ! ! I , 
14 I 3.81226 2.9; 271 i o 386 ro .4 . .1 

25 121 I 175 181 112 !312 

1

25 

! as 138 1'4 408 I o 1293 at 

34 I~. I 1?0 222 I 14 1
1
306! 25 

I I 

.oo 
235 • 09 31 110 . 

23 5.9 

.24 

.3 

.5 

I - • a 1.2J .. 

12/a/S5 do. 14 1.98 so I 29 I 112" 3.41 465 I 013091 87 .8 .11 
I . 

420 

328 

462 

490 

600 

402 

286 

402 

352 

183 

120 

'280 

326 

. 570 

285 

304 

. ,_.,.,.! 

I i . I I 
1.60 : 824 1.12: 1,180; - - i 

0 ; 81~ 'l.ll~ 1,220 621 ~.91J
1 

1~5 772 . 1.05: 1,100 - -I . I 

244 1sst 1·1.16~ 1,200 - -
i I 

372 • 988 ,1.321 1,340 23 1.1 
I I I 
; 878 - ~ 1,230 - ,-
~ ; 
, I 

:2• l1'o ;1.o~ 1,110 53 I 3.~ 
i 891 . _ : 1,330 _ ~

1
- I 

. · I i 
i;o i8o7 ;1.10! 1,160i 48 3.2 

i . I I I 
. - I ~8& 1 • ~-

' I I i - 1 - 1 757
1 

• • 

I i I 
0 jB08 11.10· 1,210. 59 4.8 

I 
I 1 I 

0 895 11.22! 1,310' 57 4.8. 

. 948 . - . 1, 29o · - - I 
i 0 i 738 ., - ,.1,260 i -. - I' 

. 0 ! 8~2 : - I 1,320 I 58 -
I I I' I I I 

84 ! I 0 ,849 :1.151 1,310 88 13 i 
24 : o 1390 1 . 60 1 · 663 ~ 9311· . 

108 ! 0 11135 : 1.14! 1,260! " ill 

53 ! 0 .1,6~2.20 i 2,280 195 33 

40 I o l1, O~l.t1! 1,5ao i 96 24 1 
I i . ! I . I I . ; I i ~ 0 il·ll~ 1.51; 1, 870 i -

72 : I 0 !692 I .~41 1,090 '-

' 

I I i I us o i78t jl.o•l 1,210 81 19.4 1 

. o la39 j - j1,25o Iss 
0 11,0701.46; 1,660 92 120 

. I I 
; 0 824 ~1.1211,220 91 ~16 

I I I 
I I I ! . 

I 
; o !670 1 • 91 

1
1.020 i- _ -

2G. ~83 ~.o& 11,160 1,7 

I I . . I ! ·lo 886_ .~~~1~040 84 

I ! . I 
I jo I 884l1.2o 1,aoo I •• •·~~ 

261 

28 

82 

50 

149 

360 

'l.~ 

-~18 

... aa.p,.,.. ;>It 

' ~ ' 

I • 
I 

&a I 1.e 
7.7 

'I.e 

eo 1 "·~ 

• 
&a I 7.7 

I -
60 I 7.6 

eo I 7.S 

58 i 7.~ 

57 I 7.9 

&8 1 e.~ 

77 

I
I 9.1 

7.9 

78. 17.5 

n a.• 

76 

,7.9 

78 

la.a 
. s.o 

78 ,s.a 

60 7.6 

89 I 8.1 

8.1 

u 17.8 

I ... 



• c 
0 

28 

24 

I 0 20 
~ -0 

• c 
0 

·e t6 

~ 
• E 
0 -"' :I 
u 

2 12 
~ 

• ... 
• -• e ... 
!! 
~ 8 

4 

0 

tf\ 
\ 

v 

1941 

. 

~ 

J 
y 

A } 
A n 

" A ' 

J~ A 
~ ~ 

\ -'-

W\ ll \ '~ ~ . ~n, v u V'J 

~ ~ 
N \ 

w \, ~ 
I u IV ~ ' v .. 

. -

1942 1943 1944 1945 1946 1947 1948 1949 1950 1951 1952 1953 

Figure 8.--Mouthl.y del.iveriea ~ water to custaaera in Gallup, ll • .Mex., Jauuary 1941 
to July 1956. 
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