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Record 'of water-supply well FM-31 Los A..l.alws 1 New Mexico · 

By 

William D. Purt:ymu.n 

Introduction 

This report contains data on the geology and eydrology at the site of 

construction ot supply well PM-3 which was drilled in 1966 to supple-

ment the water supply at IDs Alamos 1 Bew Mexico. The well is in 

Sar.-Ua Car:cy'on about 71 000 feet west of the junction of the laboratory 

Truck Route alJd state Highway 4 (fig. 1). 

The location was chosen by the U.s. Atomic Energy Comnission as 

the first of five well locations suggested by the Geological SUrvey. 

The well bas a capabill ty of supplyiDg 

either of the commm1ties of IDs Alamos or White Rock through the 

16-inch water line that parallels state B1ghway 4. 

'l'he dr1ll.1Jlg and construction of the well was divided into 2 

maiD phases: 1) drilling a 9-inch pilot hole to a depth of 2 1 552 

f~; logging by geopeysical methods the i'Ol"Qt.tions penetrated, and 

preparation of a geologic log of the fol"'l8tions; and 2) reaming 

the pilot hole to 2 1 552 teet, casing, gravel-pacldJJg, and developing 

by swabbi.Dg 1 bailing 1 and pumpiiJb. 

Well construction and developmeiit was supervised by Gordon 

Herkenhotf and Associates 1 Consulti.cg Engineers 1 Albuquerque 1 New M::!xico. 
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Geology and construction 

Well N-3 is CaDpleted at a deptQ. of 2 1 552 feet, aDi penetrates 

the Ba.Dieller 1'u:f't 1 basaltic rocks of Ch:ino Mesa, Puye Congla:nerate 

and the Tesuque Fori~Btion. The static water level stands at 740 feet 

belov land surface. Ullita ~ the Puye Conslemerate and Tesuque 

Formation are 111 the zone of atura.tion. 

The descriptive log of the formations penetrated by the pilot bole 

is given 111 table 1. Figures 2, 3, 4, aDd 5 are geopl:cy'sical logs of 

geopbysical. logs iDiicate that the greater JBrt of the fol'DBtions 

in the zone of saturation (740 to 2,552 feet) are permeable and would 

yield water to the well. A high yield well (1,000 to 1 1500 gallons 

per millute) could be developed by completing the well to tbe total 

depth of the pilot hole (2,552 feet). 

1'he well, gravel packed, is cased with 2 1 552 feet of 14-inch 

casins. 'lhe lower 1,596 feet is perfonted. 

Table 2 contains the cOl:lStruction record. 
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Table 1.--Geologic log of well PM-3 

• Location: NW\,NW~,SW~,aec.l9,T.l9N., R.7 E 

Altitude: 6,640 feet a-bove sea-level datum 

Total dep'th: 2,552 feet· 

Date drilled: 196'6 

Tools Mud rotary 

Driller: Perry and r.aast Drilling Co.; Grand Junction, Colo. 

Material 

Alluvium: 

SaM, s1ltYi composed of quartz and 

sanidine crystals and crystal 

fragments and occasional rock 

fragment of latite and pumice; 

latite as much as one-inch in 

length. 

Bandelier Tuff, Otowi Member: 

Tuff, light pinkish gray, composed 

of quartz and sanidine crystals 

and crystal fragments; small rock 

fragments of pumice, latite and 

rhyolite. 
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Thickness 
(feet) 

30 

140 

Depth 
(feet) 

30 

170 



Table ·1.-~eologic log of well PM-3 -Continued 

Material Thickness 
(feet) 

Bandelier Tuff, Guaje Member: 

Pumice, light gray, composed of quartz 

aDd sanidine crystals and crystal 

fragments; same latite rock fragments 

in a cellular glassy matrix. 20 

Puye Conglomerate, fanglomerate member: 

Siltstone, light pink, composed of silt 

and clay; rock fragments of latite, 

rhyelite, and basalt; gray pumice 

fragments from 190 to 200 feet; 

increasing basalt fragments from 

200 to 215 feet. 25 

Unit 3 of the basaltic rocks of Chino Mesa: 

Basalt, dark gray, dense, some iron 

staining with olive crystals; basalt 

light red, composed of basalt fragments 

in clay, silt, and gravel from 330 to 350 

feet and from 410 to 420 feet. 
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Depth 
(feet) 

190 

215 

540 



Table 1.--Geologic log of well PM-3 -Continued 

Matar£81 

Puye Conglomerate, fanglomerate member: 

Conglomerate, light gray, composed of 

gravel and boulders; fine fraction is 

Thickness 
(feet) 

compoeed of quartz, aanidine orthoclase, 

and aome mafic minerals; gravel and 

boulder• are composed of latite, 

rhyolite, and occasional fragments of 

basalt and pumice; boulders increase 

from 625 to 745 feet. 205 

Puye Conglomerate, Totavi Lentil: 

Congl~rate, gray, composed of gravel 

and boulders of latite, rhyolite and 

quartzsite; and some mafic minerals. 60 

Tesuque Formation: 

S&DdatoDe, s1lty1 light gray, composed 

of medium to coarse sand consisting 

chiefly of quartz and feldspar and 

some mafic minerals. 300 

aa .. lt, dark gray, ~ensa, containing 

some pyroxine and olivine; clay. 

light orange 1,210-1,215 feet; some 

red vesicular basalt from 1.250 to 

1.280 feet. 175 
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Depth 
(feet) 

745 

805 

1,105 

1,280 
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·.~.able 1. -~eologic log of well PM-3 - Continued 

Material 

Basalt, dark gray, dense, angular, some 

~lay, sand and gravel, subrounded; 

probably alternating tb.in baaalts 

and interbedded sediments. 

Conglomerate, dark gray, composed 

moetly of sand with occasional 

cobble or boulders of rhyolite; 

eome thin flowa of aray baaalt, 

some light pinkish clay and silt. 

Siltstone, light brown, contains a 

small amount of sub rounded sand; 

sand size fraction increases from 

1,460 to 1,470 feet. 

Basalt, dark gray denae, with some 

phenocrysts of pryoxine and 

oliviDe. 

Sandstone, dark gray, composed of 

.. dium to coarae sand, subrounded, 

with some rock fragments of basalt 

aad a few subrounded pebble fragments 

of quartzsite. 
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Thickneas 
(feet) 

35 

125 

55 

45 

220 

Depth 
(ieet) 

1,315 

1,440 

1,495 

1,540 

1,760 



Table 1.--Geologic log of well PM-3 -Continued 

Material 

Sandstoae, silty, light.pinkish gray, 

fine to.•dium aand, subrounded 

to well rounded, a few subroUnded 

Siltstone, light brown, with an 

occasional tense of pebbly · 

conglomerate; aome baaalt fragments 

2,030 to 2,060. 
. ' y· 

_ BaDdatoDe, silty, light pinkish brown, 

predominately.fi~e to medium sand, 

subrounded to well rounded; coarse 

sand increases from 2,320 to 2,410 

feet; clay and silt, light pink, from 

'.l.'hickneaa 
(feet) 

130 

170 

2,470 to 2,490 feet and 2,530 to 2,540 ft. 492 

11 

Depth 
(feet) 

1,890 

2,060 

2,552 
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!able 2.--construction record of well PM-3 

Total depth: 2,552 feet. 

Date completed: November 1966. 

Caaing and hole record: 30-inch bole from 0 to 552 feet, caaed with 

26-iacb pipe, cemented in bole. 

24-inch hole from 552 to 2,552 feat. Caaed with 14-inch ID 

blank pipe from 0 to 956 feat and with 14-inch ID pipe slotted 

with 3/32-incb louver openings tram 956 to 2,552 feet. 

Annulus between 14-inch and 24-inch bole waa filled from 2,552 

to 0 feet with waahed and graded gravel ranging in size from 

about 1/32-inch to \-inch. 

Gage linea: Two steel-pipe gage linea each of 2-inch diameter inatalled 

on outaide of 14-inch pipe and enter the casing at a depth of 

960 feet. An airline will be inatalled in one gage line; the 

other ia uaed for entry of mechanical water-level meaauring devices. 

Well development: The well waa awabbed and bailed tor 418 houra. 

Further development cooaisted of pumping for about 99 hours at 

ratea of 780 to 1,500 gpm. 

Yield: Data obtataed during the step teat indicated that specific 

capacity of the well ia about 37 gpm per foot of drawdown after 

12 hours of pumping at 1,400 gpm. 
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' Specific capacity 

and 

coefficient of transmissibility 

A step test to determine the size and capacity of the permanent 

pump waa made near the end of the test pumpina and development p'riod •. 

·fbe well had been pumped 22 hours out of past 24 prior to the step 

test. The reaults indicate specific capacities (ratio of pumping rate 

to water level drawdown) ranging from about 45 gpm per foot of drawdown 

after 4 hours of pumping at about 900 gpm (&allons per minute) to about 

37 gpm per ft. of drawdawn after 12 hours of pumping at about 1.400 

gpm (table 3). The apecific capacities are the hi&heat obtained 

during the testing of any well in the Los Alamos area. 
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Table 3.--step test of well PM-3, November 4 and S, 1966. 

Specific 
Data T~ ·water· level Diacharge Capacity 

(boura) (feet) (gpm) (gpm par ft. of drawdown) 

11-4-66 11:00 740.0 
12:00 774.9 1,401 -- . 40.1 
13:00 775.5 1,401 39.5 
14:00 775.8 1,401 39.1 
15:00 ·776. 2 1,409 38.9 

16:00 776.6 1,409 38.4 
17:00 776.6 1,401 38.3 
18:00 776.7, 1,401 38.2 
19:00 777.1 1,401 37.8 
20:00 777.3 1,401 37.6 

----- ·-
21:00 777.8 1,401 37.1 
22:00 I 777.8 1,401 37.1 
23:oo! 777.9 --- 1,401 -- -- 37 .o 
24:00 770.0 1,311 43.7 

11-S-66 01:00 769.7 1,295 43.6 
02:00 I 771.0 1,295 41.8 
03:oo! 771.1 1,295 41.6 
04:00 767.5 1,134 41.2 
05:00 767.7 1,143 41.3 

06:~ 767.8 1,143 41.1 
07: ------.~--::767 .&;-- 1.,_153':- - =-=--:...:-· = - 41.5": ---08:00- .. 760~~- - 899 •c -··---- 45.0 
09:00 759.0 887 46.7 
10:00 759.5 899 46.1 

11:00 759.8 899 45.4 

a/ ..... .,. 
Nota: Tba ..ount of sand in diacbarge was too 11111811 to measure, 

1ass than 0.1 ppm. 
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The projected drawdowna and •pacific capacities at a pumping 

rate of 1,400 gpm are •hown below for period& at the end of one, ten, 

and thirty claya. 

1 day 
10 daya 
30 daya 

Drawdown 
(feet) 

39 
42 
45 

Specific Capacity 
(gpm per ft. of drawdown) 

36 
33 
31 

The above drawdowna and •pecific capacitie• were obtained by 

projectiaa drawdown trenda during the ae..-nt of atep teat of 12 

hours at a pumping rate of 1,400 gpm. The projected value• are valid 

if there were no geologic feature& that would affect the rate of flow 

of ground water into the well after prolonged pumpicg. These data 

indicate that the wall can be equipped with a pump capable of 

producing aa 111UCh aa 1,400 gpaa. 
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Table 4.-~hemical and radiochemical analyses of water from 

well PM-3 

(Analyse• by-the Lo1 Al..,. Scientific Laboratory) 

Chemical Date 
,. 

10-31-66 11-3~6 11-4-66 

I Calci\DD 26 30 26 I 
I 
I 
I Mapeaium 9 7 8 I 
I 
I 

8! SocU.ua 23 24 24 
.... I 
... I 
.... I Carbooate 0 0 0 .... I 
Ill 

I 
... I Bicarbooate 128 132 126 x.: 
Ill Chloride 16 18 16 .., ... 
" f:l,o Fluoride 0.2 0. 0 

{ Nitrate 0.2 0.3 0.3 

Di1solved 1olid1 242 166 268 

Total hardne11 11 C
8

C03 102 104 98 

Conduct i•ity in •icrCIIIhOI 
at 25•c 240 260 240 

pH 7.7 7.7 7.7 

Radio<h .. ical 

Plut•iua d/•/1 !! <. 0.4 < 0.4 (0.4 

Uralua JIJil 21 5.1 0.8 1.2 

Beta~ eaitters d/m/1 !/ Bq. Bq. Bq. 

Prep.,.. (boura) 30 54 67 

l•tt.Ated pu.page (millions of &allons) 3 4.5 5.1 

1/ Diaintegratioo per minute per liter. 

2/ Micrograa per liter. 
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' 
The coefficient of transmissibility ''t" was determined by 

..... 
analyzing the rate of water level recovery after 12 hours of pumping 

at a rate of 1,235 gpm by using the method described by Wenzel 

(p.96, 1942). The indicated ''t" is about 320,000 gallons per day 

per foot (figure 6). 

the amount of sand produced with pumpage during the step and 

aquifer tests ~as collected and .. aaured at 30 minute intervals. 

the UHJUnt of aand produced during the atep test and duri~ the 

aquifer teet was too ..all to meaaure--it waa less than 0.1 ppm 

(part per million). 
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' 

Radiochemical analyses of water from the well shows leas than the 

lover detectable limit of plutonium and only background levels of 

beta-sama activity. Uranium activity reported is low, and occurs 

naturally in the aquifer. It is not the result of contamination. 
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Conclusions 

The well vaa camplated at a depth of 2,SS2 feet and baaed on 

intarpratationa of aeoloaic and aaophysical logs a high yield well 

(1,000 to l,SOO ap.) could be developed. Tha data collected durlna 

the step teat indicate that tha vall can aupply a puap capable of 

producing 1,400 apm. Tha .. thoda usad in conatruction (size of 

araval, siza of louver opanina• in caaina, and development by 

swabbina, bailina, and pumpin&), ware satiafactory. Little or no 

sand was produced with the water pumped during tha aquifer and step 

test, thus aand ahould cause no difficultiea wban water from the 

wall is added to tha aupply system. 

The water ia of good quality for domeatic and ~t industrial 

uae; however, the relatively hish concentrationa of ailica, calcium, 

and magneaium will contribute scala formation when the water is 

heated and may be objectionable for some induatrial use. 
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