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WATER SUPPLY AT LOS ALAMOS DURING 1973

by

William I). Purtynun and Joseph !:. Hcrccg

ABSTRACT

The Los Alanos water supply for 1973 consisted of
1566 nil lion gal from '..0 wells in three fields, with an
additional 49 million gal frora a gallery in Water Canyon.
tVatcr level trends in the well fields were as anticipated
for current punpage practices. Reconr.cndations previous-
ly raade in Los Alanos Scientific Laboratory reports LA-
S039-MS and LA-5296-MS for a new well for the Pajarito
field and a replacement well in the Guaje field arc still
valid. An exceedingly dry spring and suiancr or an outage
of a high-yield well during the period of heavy punpagc
con id result in a shortage of supply for an indefinite
period of titse.

Monthly punping and production data arc presented
for each of the 16 wells and the gallery in Water Canyon
for the years 1971, 1972, and 1973.

I. ICTRODUCTION

This report summarises punpagc, as well

as purap and aquifer conditions, for the 16

wells in the Los Alanos, Cuajc, and Pajarito

well fields which supply nost of the water

used for Municipal and industrial purposes

in Los Alamos. A gallery in h'at'̂ r Canyon

which makes an appreciable contribution to

the Los Alanos water supply is also discuss-

ed briefly. The appendix contains basic

punping and production statistics for supply

wells on a nonthly basis for 1971, 1972, and

J973.

Water is pimped from the wells (Fig. 1)

through transmission lines, and lifted by

booster punps into reservoirs for storage

and distribution. Water from the gallery

flows by gravity through a microfilter sta-

tion and is punped into one of the system

reservoirs for distribution.
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The Utilities and Engineering (M/H)

Division of the Sia Company, the USAHC sup-

port contractor at Los Alamos, maintains and

operates the water-supply system and pro-

vides production and water level data to the

Los Alanos Scientific Laboratory Environ-

mental Studies Group, H-8, for interpreta-

tion and evaluation. The purpose of the

joint effort is to ensure reliable and con-

tinuing historical records, provide guidance

for management of water resources and facil-

ities, and provide for long-range planning

for the water-supply system. One summary

report and two previous annual reports *

have been issued as a result of these stud-

ies. '

Pump operating tine and pumpagc arc

taken from monthly operating reports. Month-

ly average nonpumping and pumping water lev-

els are computed from air-line recorders
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Pig. 1. Location of -Jail fields, supply 'Jcllo, and gallery water cupply.

operated on each well. These data are input

information for a computer program that cal-

culates pumping rates, drawdown (difference

between monthly average nonpumping and pump-

ing water levels), specific capacity (pump

rate per unit drawdown), and other statis-

tics of interest.

Hydrographs have been prepared for one

observation well and 16 supply wells. They

show monthly average nonpumping and pumping

water levels (a measure of well conditions),

and the monthly and yearly pumpage.

II. WELL-FIELD CHARACTERISTICS

Production during 1973 was from six

wells in the Los Alamos field, seven wells

in the Guaje field and three wells in the

Pajarito field (Fig. 1). Pumpage from the

three fields increased by 56 million gal,

from 1510 million gal in 1972 to 1566 mil-

lion gal in 1973 (Table I). The total pump-

age from the three well fields since 1947

has been 26 748 million gal. The annual

production for the individual wells is shown

in Table II, and monthly production data for

1971, 1972, and 1973 are given in the Appen-

dix.

The average yearly pumping rate for the

three well fields decreased 130 gpm from

8837 gpm in 1972 to 8707 gpm in 1973 (Table

III). The maximum average pumping rate was

9139 gpm in 1968. The average yearly pump-

ing rate indicates pumping conditions of

wells in the three fields and should not be

construed to mean that water can be deliv-

ered continuously at this rate.



TABLE I

TOTAL PUMPAGE BY FIELD BY YEAR

IN MILLIONS OF GALLONS

T£AR

1947

1948
1949
1950
1951
1952

1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969

1970
1971
1972
1973

LOS
PUMP-
AGF

147
264
302
547

702
44A
444
3BQ
•G?
437

350
372
391
530
546
577

539
637
447
450
373
345

33f
360
412

386
406

ALAMOS
PER-
CENT

100.0
100.0
100.0
99.5
91.1
56.1
54.4
50.3
52.1
46.4
48.1
48.5
45.C
49.8
46.7
49.1
45.2

48.5
40.0
37.8
28.3
24.6
24.8

26.1
26,5
25.2
25.9

CANVO«J

CUMU-

LATIVE

147

411

713
1260
1961
2409
2853
3233
3640
4077
4426
4798
5239
5719
6265
6942
7381
8008
8455
8905
9279
9623
9954

10314
10726
11107
11512

GUAJE Cfll
PUMP-

AGE

U
0
0
3

69
350
372
374
375
506
379
395
479
533
62*
597

654
663
571
613
464
474

433
423
484
467

475

PER-
CENT

0.0
0.0
0.0
.5

8.9
43.9

45.6
49.7
47.9
53.6
51.9
51.5

55.0

so.a
53*3
50.9
54.8

Sl.S
51.1
Sl.S
35.2
33.8
32.6
30.7
31.1
30*9
30.3

NYOM
CUMU-
LATIVE

0
0

0
3
71

421
793
U68
15*2
2048

Ifi21
32 W
3B31

4495
5092
5706
63^2
6943
"•596

80£0
84 *4
B9S9

9392
9035

10302
10778

ft
PUMP-

ASE

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
99
127
431
594

569
595
657
662
635

P£D-
CENT

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0:0
0.0
0.0
0.0
0.0
8.9
10.7
36.5
•1.6
42l6

43.2
42.3

43^7

M£SA

CUMU-
LATIVE

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

99
226
707
1291
1860
2454
3111
3774
4459

ALL
PUMP-

A6E

147

264
302
550

770
798
816
754
782
942

727
767
869
1062
1170
1174
1193
1292
1117
1191
1319
1402
1335

1377
1553
1510
1566

FIELOS
CUMU-
LATIVE

147
411
713
1263
?032
2830
3646
4400
5182
6125
6852
7619
8487
9550
10720
U894
13087
14380
15497
16687
18006
1940S
25743

22120
23673
25183
26748

The heaviest demands for wcter in 1975

occurred in June, July, and August while

January, February, March, November, and De-

cember were months of least pumpagc. Water

for irrigation is responsible for the in-

creased demands for water during the late

spring and summer. As a result, the highest

water levels in the well fields occur in the

winter and early spring when pumpagc is the

least, and lowest levels occur during the

summer when pumpagc is the greatest.

Tables IV and V present percents of

total pumpagc and of field pumpagc, respec-

tively, for all wells by year.

A. Los Alamos Well Field

Pumpagc from the Los Alamos well field

increased 26 million gal from 580 million

gal in 1972 to 406 million gal in 1973.

The six wells produced 25.91 of the total

pumpage.

Nell LA-1 ceased operations as a supply

well in 1956 due to a sand problem and is

now used as an observation well to monitor

water level trends in the lower part of the

Los Alamos well field. The well was re-

placed by well LA-IB which is located about

ISO ft northeast of LA-1. Water-level

trends in well LA-1 (Fig. 2) therefore main-

ly reflect pumpagc from nearby LA-IB.

Pumpagc from well LA-IB was 12 million

gal greater and water levels were slightly

lower in 1975 than in 1972 (Fig. 3).

Pumpage from well LA-2 was 8 million

gal greater and water levels were slightly

lower in 1973 than in 1972 (Fig. 4).
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ig. 2. Monthly average daily high water level,

los Alamos Canyon well, LA-1.
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3. Monthly average nonpwnping and purging wa-
ter level, monthly average sped fie capac-
ity, and monthly and yearly pumpage, Los
Alamos Canyon supply well LA-IB.

Pumpage from well LA-3 decreased 20

million gal and water levels were sl ightly

higher in 1973 than in 1972 (Fig. 5). The

well was taken out of service on May 16 be-

cause of a possible problem with the chemi-

cal quality of the water. I t was pumped

only for testing during the subsequent six-

month period. After the quality of the wa-

ter was found to be acceptable, the well

was put back into service on November 20.

Pumpage from well LA-4 was 9 million

gal greater fnd water levels were slightly

lower in 1973 than in 1972 (Fig. 6).

Pumpage from well LA-5 was 4 million

gal greater and water levels were slightly

lower in 1973 than in 1972 (Fig. 7). The

pump was taken out of service in December

due to a mechanical problem.

•"j^g j n^X.m^JM, I
BS7 !9€8 1963 1970 I9TI 1972 1973 1374

Pig. 4. Monthly average nonpvmping and pimping wa-
ter level, monthly average specific capaci-
ty, and monthly and yearly pumpage, Los
Alamos Canyon supply well LA-2.
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Fig. 5. Monthly average nonpumping and pumping wa-
ter level, monthly average specific capaci-
ty, and monthly and yearly pumpage, Los
Alamos Canyon supply well LAS.

Pumpage from well LA-6 was 12 million

gal greater in 1973 than in 1972 and no

significant water level changes occurred

(Fig. 8).

Due to increased production in the past

few years, there has been a slight water

level decline in the Los Alamos well field.

The decline is as anticipated under the

present amount of pumpage. The yearly pump-

ing rate from the six wells increased 23

gpm from 2794 gpm in 1972 to 2817 gpm in

1973. There was no significant change in

specific capacities in the six wells.
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Fig. 6. Monthly average nonpumping and pimping wa-
ter level, monthly average specific capac-
ity, and monthly and yearly pumpage, Los
Alamos Canyon supply well LA-4.

Pig. 8. Monthly average nonpumping and pumping wa-
ter level, monthly average specific capac-
ity, and monthly and yearly pumpage, Los
Alamos Canyon supply well LA-6.
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Fig. 7. Monthly average nonpumping and pumping wa-
ter levels, monthly average specific capac-
ity, and monthly and yearly pumpage, Los
Alamos Canyon supply well LA-5.

Pig. 9. Monthly average nonpumping and pumping wa-
ter level, monthly average specific capac-
ity, and monthly and yearly pumpage, Guaje
Canyon supply well G-l.

B. Guaje Well Field

Pumpage from the Guaje well f i e ld in-

creased 8 mil l ion gal from 467 mil l ion gal

in 1972 to 475 mil l ion gal in 1973. The

seven wells in the f i e ld produced 30.31 of

the t o t a l pumpage (Table I ) .

Pumpage from well G-l was one mil l ion

gal grea te r and water l eve l s were s l i g h t l y

lower in 1973 than in 1972 (Fig. 9 ) .

Pumpage from well G-1A decreased 6 mil-

l ion gal and no s ign i f ican t water level

changes occurred from 1972 to 1973 (Fig.

10). The pumping r a t e declined about 40

gpm from January through November, while

spec i f ic capac i t i e s have declined for the

past few years . The well was taken out of

service on November 22 to have the pump re -

b u i l t and the sand cleared out of the wel l .

The pump has been in the well since 1954.

Pumpage from well G-2 decreased one

mill ion gal and water leve ls showed no s ig -

n i f ican t change from 1972 to J973 (Fig. 11).



303 i 31 • 32 11? M M

1965 1966 067 1968 19(9 1970 1971 1972 1973 1974 1966 067 196ft BS9 1970 I9TI 19T2 197} 1974

Fig. 10. Monthly aoerage nonpumping and pumping
water level, monthly aoerage specific
capacity, and monthly and yearly pumpage,
Guaje Canyon supply well G-1A.

Fig. 11. Monthly aoerage nonpumping and pumping
water level, monthly average specific
capacity, and monthly and yearly pwnpage,
Guaje Canyon supply well G-2.

Pumpage from well G-3 decreased 4 mil-

lion gal and water levels showed no signif-

icant change from 1972 to 1975 (Fig- 12).

Pumpage from well G-4 was 4 million

gal greater and water levels were slightly

lower in 1973 than in 1972 (Fig- 13).

Pumpage from well G-5 was 5 million

gal greater and water levels showed no sig-

nificant changes from 1972 to 1973 (Fig.

14).

Pumpage from well G-6 was 8 million

gal greater and water levels were slightly-

lower in 1973 than in 1972 (Fig. IS).

In general the water levels follow the

anticipated trends under the present amount

of pumpage. Yearly average pumping rate de-

clined 32 gpm from 2756 gpm in 1972 to 2724

gpm in 1973. Specific capacities of the

wells are static or are showing slight de-

clines.

1965 066 867 1968 1969 1970 1971 1972 1973 1974

Fig. 12. Monthly average nonpumping and pumping
water level, monthly average specific
capacity, and monthly and yearly pumpage,
Guaje Canyon supply well G-3.

1965 1966 B67 1968 1969 1971 1972 1973 1974

Fig. 13. Monthly average nonpumping and pumping wa-
ter level, monthly average specific capac-
ity, and monthly and yearly pumpage, Guaje
Canyon supply well G-4.

10
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Fig. 14. Monthly average nonpumping and pwzping
water level, monthly aoevage specific
capacity, and monthly and yearly purrpage,
Guajc Canyon supply well G-S.

C. Pajarito Well Field

Pumpage from the Pajarito well field

increased 23 million gal from 662 million

gal in 1972 to 685 million gal in 1973.

The three wells produced 43.75 of the total

pumpage (Table I).

Pumpage from well PM-1 decreased 38

million gal, and as a result water levels

were slightly higher in 1973 than in 1972

(Fig. 16). The pumping rate declined frora

about 580 gpm in January to about 360 gpra

in October. The pump was pulled and re-

placed and about 300 ft of sand was cleaned

out of the bottom of the well. The well was

out of service from October 17 to the end

of December.

Pumpage from well PM-2 decreased 4 mil-

lion gal and water levels were slightly

lower in 1972 than in 1973 (Fig. 17).

Pumpage from well PM-3 increased 66

million gal and water levels were lower in

1973 than in 1972 (Fig. 18).

The water level trends in well PM-1

show recovery in the past few years due to

a decline in pumping rate and some addition-

al development of the well. Water levels

in wells PM-2 and PM-3 show slight declines

for the past few years. Water levels are

following their anticipated trends under

the present amount of pumpage. Average

Fig. IS. Monthly average Konp^tnping and p
vatcr level, monthly average speaifie
capacity, and monthly and yearly
Guajc Canyon supply ucll G-S.

annual pumping rate declined 120 gpm from

3288 gpa in 1972 to 3168 gpm in 1973. The

largest decline in pumping rate occurred in

PM-1 during the tine prior to pump failure.

The specific capacities show no significant

changes fron 1972.

III. WATER CAOTO.V KATER SUPPLY

Production from the gallery in Water

Canyon increased about 9 million gal from

about 40 million gal in 1972 to about 49

million gal in 1973. The gallery is an ex-

cellent source of water, producing as nuch

water from gravity flow as is pumped Iron

some of the weaker wells (LA-2, LA-3, and

G-4). Production data for 1971, 1972, and

1973 arc shown in Table VI.

IV. SUMMARY

Pumpagc has generally increased since

the first well went into production in 1947,

but the increase has been erratic in the

past seven years (Table VII)*

Pumpage increased 56 nillion gal or

172 acre-ft from 1972 to 1973. Requirements

vary widely depending on precipitation,

e.g., pumpagc during a wet spring and simmer

will be reduced, whereas a dry spring and

summer will result in a considerable in-

crease in pumpagc.

11
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Expansion of Laboratory facilities and

population and housing increases in the

county will undoubtedly icstiit in demands

for a greater increase in production. The

State Engineer has established underground

water rights for the three well fields at

S32S acrc-ft/yr.

Well field operations during 1973 were

satisfactory, tvatcr-level trends, in the

Los Alamos, fiuaje and i'ajarito well fields

fell within the range expected fron trends

established during the past eight years.

Two wells, l'M-1 and 6-1A, were down for re-

an an a* us an m nu tin

lu s-'-^ mnikly oaf ««»*% frjr

repairs and cleaning of sand froa the

Routine «aintcnance and repair of e<}ui pacts t

during laic fall, winter, and early spring

will best prepare equipment for the heavy

puBping season in late spring and sunaer

when easimis production is necessary.

The average annual pursping rate froo

the three fields decreased slightly; how-

ever, »ost of the decrease occurred in wells

that arc being pulled for repairs or re-

placewent. The specific capacities of wells

TAB Li- VI

PROOUCTIOX PROM KATKK CAfiVOJi GALUiRV

IX MILLION'S OF GALLON'S

1971

3.2

5.0

5.7

3.6

5.5

3.4

2.8

3.1

2.S

2

2.S

2.7

3.3

2.6

ti

Total 30.7

2m

2.7

4.1

3.7

3.1

5.1

5.1

5.2

5.5

•J.O

_5_._2

39.6

1222

4.3

2.8

1.9

.9

i.b

8.9

8.0

5.2

3.4

3.8

2.5

3.1

49.2

12



TABLE VII

WELL FIELD PRODUCTION FOK 1967-1973

Puapagc
Vear

196?

196S

i!M>9

1970

tsn
1972

J973

Million Gallons

1319

1402

15SS

1557

1S53

1510

1566

Acre-Ft

4048

4503

409?

4226

4766

4654

4S06

in the three fields were within acceptable

limits and were considered normal.,

V. St-CO^WENDATIOSS

New wells .ire considered essential for

continued efficient operation of the water-

supply system. Previous recommendations '̂

for a now well in the Pajarito well field

and a replacement for well G-4 in the Guajc

well field arc still valid. Gordon Ilerkcn-

hoff and Associates, Inc., after an engi-

neering study, concur in these reconaenda-

tious, and, in fact, recommend three new

wells in the Pajarito field to satisfy the

long-range requirements of the Los Alamos

dcvelopncnt. Their report is being pre-

pared for the USAi-C and LASL. Action should

be taken in the very near future to satisfy

the need for the new wells to cover any

shortage that may occur due to the increas-

ing demand for pumpagc due to expansion ••?£

the Laboratory and housing in the county.

The time necessary for completion of a well

from design to production ranges from 19-24

months. An exceedingly dry spring and sum-

mer or outage of a high-yield well during

the late spring or summer would probably re-

sult in a shortage of water for an indefi-

nite period of time without this additional

capacity.

We again recommend that the annual

pumpage be limited to no more than 400 mil-

lion gal from the Los Alamos field and no

more than 500 million gal fTom the Guaje

field, with additional required water to be

pumped from the Pajarito field. Since 1967,

when these restrictions were first estab-

lished, there has been either a reversal or

deceleration of water-level declines in most

of the wells in the Los Alamos and Guaje

fields.
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z a o ii_ • - - - - . _ - . . - _

o o o
aSK oaiooh

Ljik.1 o. np i f t .nnnpinrnnnnr .on ^rt en c«5 co n r}<*>o on) **in n *•; n PI P> c* n

< u i a.

3 _i z s: i- o t D ^ c o o s ^ ^ a ^ n n N ^ o ^ c o ^ N ^ n o^- —«a> ̂ ^-i o cum n i s t f

• - a

oc
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