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Availability of ground water for irrigation on the Pojoaque

Pueblo Grant, Santa Fe County, New Mexico

By

George A. Dinwiddie

Introduction

Most of the arable land in the Pojoaque Pueblo Grant is in the
valleys of Pojoaque Creek and Pojoaque River. Some arable land is in
the valley of the Rio Tesuque within about 2 miles of its confluence

with Pojoaque Creek (fig. 1). Presently, this land is irrigated by

Figure 1.--Map showing locations of selected wells in and near the

Pojoague Pueblo Grant, Santa Fe County, N. Mex.

diverting water from Pojoaque Creek, Rio Tesuque, and Pojoaque River.
During periods of maximum demand, the diverted water is not adequate
-for all the arable land. A supplemental supply of water to more
fully utilize the land in the Pojoaque Pueblo Grant probably can be

obtained from wells.

The U.S. Geological Survey was requested by the U.S. Bureau of
Indian Affairs to make a recoﬁnaissance of the ground water situation
in the vicinity of Pojoaque and to report the feasibility of developing
ground water for irrigation.

A brief reconnaissance was made of the geology of the area. Well
data were collected and well drillers who were familiar with the area
were interviewed. The well data are listed in tables 1 and 2. Water
samples were not collected; however, chemical analyses of water samplcs
previously coilected in the area by the U.S. Geological Survey are

tabulated in table 3.




Figure 1l.--Map showing locations of selected wells in and near

the Pojoaque Pueblo Grant, Santa Fe County, N. Mex.
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Units :
Geologic fermet+ens and their water-bearing properties

Uni7s
Two geologic fermasttoems crop out in the vicinity of Pojoaque--

middle(7) Miocere 7o 79/01'57‘5&":(?)
Recent alluvium and the Santa Fe Group of, lete—Fertiary—end—ecariy
Quaternary age. Older rocks beneath the Santa Fe Group are not

considered as sources of water in the Pojoaque Pueblo Grant area

because they are as much as 2,000 feet beneath the surface.

Santa Fe Group

The Santa Fe Group consists of clay, silt, fine sand and some
beds of sand and gravel. The Santa Fe is reported to be about 2,000
feet thick in an oil test well near the project area.

The yields of wells that tap the Santa Fe Group near Pojoaque
reportedly range from 1 to 40 gpm (gallons per minute). Wells that
tap both alluvium and the Santa Fe reportedly yield as much as 175
gpm, most of which probably comes from the alluvium.® As much as
500 feet of Santa Fe has been penetrated by wells in the project
area; reportedly the Santa Fe yielded only small quantities of water

to these wells from thin beds of fine sand.




‘ Alluvilllm

Alluvium in the report area occurs in the valleys of the major
streamé. The alluvium consists of silt, sand, and gravel, which is
chiefly derived from the Santa Fe Group. The thickness of the
alluvium may be as little as 10 feet, and probably does not exceed
100 feet. Well data indicate that.the alluvium generally is penetrated
about 60 feet by wells. The yield of water from the alluvium
depends on the thickness and physical character of the sediments,
mainly particle size. The average specific capacity of seven wells

w/)/'c/, s esT of the 770_;'013«:. Tueblo @ralﬂ;
upstream from San Ildefonso Pueblo Grant,\and yielding 200 to 400 gpm
/

/

from alluvium, is 6.4 gpm per foot of drawdown aecording to J. R. Rapp.—

. —Rapp, J. R., 1960, Availability of ground water for irrigation on the
San Ildefonso Pueblo Grant, Santa Fe County, New Mexico: U.S. Geol.

Survey open-file rept.

Well 19.9.9.144 is reported to yield 250 gpm for periods of long
duration. The water level is about 12 feet below land surface and the
well is 45 feet deep; therefore, the least specific capacity of the well,
assuming a maximum possible drawdown, is about 7.6 gpm per foot of
drawdown. Conversely, well 19.9.8.213 which is T8 feet deep and has a
water level about 4.5 feet below land surface is reported to yield 14 gpm
and to have a specific capacity of less than 1 gpm per foot of drawdown.
The difference in specific yield between the two wells probably can be

attributed to differences in the physical character of the alluvium at the

two well sites.




‘ The alluvial aquifer is recharged by infiltration of precipitation,
streamflow, and water used for irrigation. Water withdrawn in periods
of low streamflow would be easily replenished during periods of

excess flow.




Chemical quality of water

The suitability of water for irrigation is dependent mainly
on 1) the concentration of boron; 2) the concentration of dissolved

+
solids, and 3) the SAR (sodium-adsorption-ratio). SAR = ++Na
V(Ca + Mg+-ﬁ)/2 ’

where the ionic concentrations are expressed in milliequivalents per

liter. The SAR is used to express the relative activity of sodium ions .
in exchange reactions with soil and is an index of the sodium hazard.
Electrical conductivity commonly is used to indicate the total
concentration of dissolved solids and is an index of the salinity
hazard.

In general, irrigation waters may be classified by use of a
diagram that was prepared for that purpose in a publication by

. Ve Wilcox.—/

—7>Wilcox, L. V., 1955, Classification and use of irrigation waters:

U.S. Dept. Agriculture Circ. 969, 19 p.

Eight chemical analyses, made by the U.S. Geological Survey,
ﬁre listed in table 3. These analyses are of waters.that were collected

from wells upstream and downstream from Pojoaque Pueblo Grant and that

tap water in the Santa Fe Group and in alluvium. One analysis is of
surface water from the Pojoague River. In four samples the SAR ranged
from 0.9 to 6.3, in eight samples the conductance ranged from 427 to

760 micromhos. The boron content was 0.06 ppm (parts per million) in the
one sample analyzed for that ion. Thus, accordiné to the Wilcox classi~

fication, the water is of medium salinity hazard and low sodium hazard

and is suitable for irrigation.




Suggested program of test drilling

the lorgest yields jron can be expected
The bess area in Wthh the alluVlUHhL in the

valley of the Pojoaque River and Pojoaque Creek. Wells drilled
along the floodplain might yield as much as 300 gpm; however,
because available data indicate that the thickness and water-
yielding characteristics of the alluvium are variable it would be
advisable to consider a program of test drilling. Small-diameter
test wells could be used to determine the character and thickness
of saturated material. Test wells, which indicate favorable conditions,
could be enlarged to make production wells. The alluvium in the
valley of the Rio Tesugue is not known to yield large quantities of
water to wells in the report area; however, this does not preclude
the possibility that irrigation wells might be developed in that
valley. If irrigation wells are required in the Rio Tesuque valley, test
drilling is recommended .
Available data indicate that drilling into the Santa Fe Group
“to a reasonablz exnd economic depth would not substantially increase
the production of a well; therefore, if more than 200 or 300 gpm is

required at a specific location, more than one shallow well would

be required.




" T

he
Jirst test wells should be drilled et—pleees—aleng the

hear

Pojoaque River and Pojoaque Creek convenient to existing ditches.
If these wells are not satisfactory subsequent drilling would
have to be at less convenient locations.

Wells in the alluvium should fully penetrate the alluvium

and should be bottomed in beds of clay of the Santa Fe Group.

It is unlikely that such wells would be more than 100 feet decp.




Table 1l.--Driller's logs of wells in the Pojoaque Pueblo

Grant, Santa Fe County, N. Mex.

Well 19.9.5.312

Material Thickness Depth
(feet) (feet)

Topsoil ==-mmemme e e 2

Clay, yellow, sandy =-----—-=mceeeommceaa- L6 48

Sand, yellow ======-ccmmm e 27 75

Gravel, yellow (water) -—---eeccccccmcmccaax 10 85

Clay, blue ======mmmmec T o2

Total depth 92 feet

Well 19.9.8.224

Material Thickness Depth
(feet) (feet)

Samples not described =------mmmemcmmmmcaan 90 90

. Clay, yelloWw =-eecemccccmmcn e me— e ————— 30 120
Clay, blue =----cmmm e 5 125
Clay, Vine, SNy +v-erfncsmnruicnmyreenen 5 130
Clay, yelloW ===--=m=mmeem e _10 140

Total depth 140 feet




Table 1l.--Driller's logs - Continued

Well 19.9.9.121

Material Thickness Depth

(feet) (feet)
Clay with streaks of sand =---=--ceceeeu-- 150 150
Sand =--ememmmee e — e ———— 10 160
Clay =----=-cccecccccc e 15 b b
Sand == -=m s e e o 180
Clay, red =--=--cccccmmm e e 320 500

Total depth 500 feet

10




. Table 2.--Records of selected wells in and near the Pojoaque Pueblo

Grant, Santa Fe County, N. Mex.

Depth: - A1l depths are reported.
Altitude: Estimated from U.S. Geologiéal Survey topographic
quadrangle maps.
Water level: R, reported. QT
S

Stratigraphic unit: Qal, alluvium; Jlirf, Santa Fe Group.

Remarks: hp, horsepower; gpm, gallons per minute.




Table 2.--Records of ‘cted w

jater leval Geologic source
Oiins Depth | Altitude
P (feet) (feat) Strati .,‘--iw} : i
|
!
Ol K Y s : T
19, 8.10.324 - J. E. Roybal 150 5,680 60 R 1- 7-64 QTs { Sandstone
ARSI S W T SRR S SN MEBSSRIEE |y 2= it os (el sl L - _-_i _ e
114311 - Community of El1 54 5,675 6 R 1- 7-64 Qal Sand and frave
' Rancho gravel
s e L R & i heete ERTENETE St i
| |
f 12.321 - J. I. Staley 52 5,730 2.29 1-15-64 | do. do.
t .
i
12.412 - N. A. Owings 80 5,760 - - do. do.
| |
e M e - i -
' 299 TSR 1947 A. Madrid 140 6,050 15 R 1- 7-64 Qs Fine sand
LSRR TS RO SRR w R T Tl B S S, S R R Gk e, .
3:312 1959 R. Lopez 92 5,885 35 R 8-25-59 do. Gravel
e — .-..'., ~——— --»A-——-A————--—T~—-—— —t e - —_— e MR o R T e e e— —
5.411 1960 }I. M. Roybal 150 5,905 46.65 1-14-64 Qal and QTs r‘F:'Lne sand
|
b SIS S RTINS, S ST SA— = ISR = SRS S—
71.222 1952 L. Sena 54 5,835 6.14 1-15-64 Qal Sand and
gravel
IR PR RS D s s B )
8.213 1952 I. M. Roybal 78 5,875 4.48 1-14-64 do. Fine sand
8.221 - Wooley - - - - do. Sand and
gravel
12




Domestic well,
Irrigation well.
 Irrigation well.

Irrigation well.

| Domestic well.

Equipped with a 1l-hp electric motor on a jet pump

Equipped with a 7%-hp electric motor on a turbine pump.

Equipped with a 10-hp electric motor on a turbine pump.

Equipped ‘with a high-capacity turbine pump,

Equipped with a 3/4-hp electric motor on a jet pump. W

| - - it st S

! Domestic well.

|

! Domestic well.

| Domestic well.

Domestic well.

Irrigation well.

R S D

Well yields about 40 gpm. Driller's log available

Equipped with a 1-hp electric motor on a jet pump.

Equipped with a 3/4-hp electric motor on a jet pump

Equipped with an electric motor on a submersible pump.

Equipped with a turbine pump.

Well probably yields about 300 gpm

ell yields 1 gpm

Well yields more than 30 gpm

Well yields about 200 gpm

Well yields about 200 gpm

Well yields 14 gpm

Repoétedly yields 400 gpm




Table 2.--Records .select«

: - i Geologic source
{ ! G SR TR
| i |
a | Owne { {
a | { Stx rachic |
{ mte i ! rial
s } |
| ! !
I X > T EAPRANERRRE B 5 i
| | |
19. 9. 8.224 V. L. Stevenson 8- -59 | QTs { Clay
pom EERE AT 4 R, R 2 =
i 5
| |
Hoyt 1954 Qal and QTs | Clay and
| | sand
o m— - 2 — -— — 3. — — — e -
} !
R. McKinney 1-14-64 Qal : Sand and
| | gravel
s EEETIDREStes L £ SO -5 | SN0 75 M
| |
{T. Roybal 1959 Qal and QTs | Sandstone
! { !
e | sl MRS N 2 | =
E
'A. Ortiz 1959 Qal { Sand
| |
2 --__g_, e P } i
[Hedges and 1-13-64 | QTs b ivia
0il Co. |
“" = {
i
|
{
= Y ‘i PR

|




—_— S AT S o Rk B = Bt
s of seleW®d wells - Continued ‘ .
— Al -
ource ! 5
i
{ Re ks
!
- o e ,__..._.,..:_, T —— ——— - - ———— -~ —— e —— i — i e e e e et e ——w‘
|
Clay fDomestic well. Well yielded 13 gpm with 90 feet of drawdown in 1959. Driller's log available
Clay and fine Irrigation well. Well yielded 175 gpm with about 100 feet of drawdown in 1954. Driller's log available
sand ¢
Sand and | Irrigation well, Equipped with a 15-hp electric motor on a turbine pump. Well yields about 250 gpm
gravel z
Sandstone fDomestic well. Equipped with a 1%-hp electric motor on a submersible pump. Well yields 10 gpm, but draws down |
! rapidly
Sand %Domestic well. Equipped with a l-hp electric motor on a jet pump. Well yields about 10 gpm x
- | Domestic well. Equipped with a 3/4-hp electric motor on a submersible pump. Reported three separate zones of
water
|
! M
B ey r ;5 — Sl
|
o R e I -




Geologic source::.

(Analyses by the U.S. Geological Survey.

-Qal, alluyium;-QTs,:Santa Fe:Group

Table 'hemical analyses of water in and near the Pojoaque Pueblo‘nt, S

Chemical constituents are in p

Dissolved solids: Determined from residue after evaporation or by sum of determined constituents, designated by an "a
| .
Geologic 0 i 3
source
19 8. 6.441 E. Peterson Qal Dec. 1950, 56 : 18 30 140 321§ -
8.4212/a. . Duran do. Apr. 1959 56 32 91 55 . 3.8 | 340 -
10.144 Pojoaque River - Apr. 1959 38 .- ~ 66 ! 2L - 287 = . 3
La Acequia de los i
10.321 = 0aede Qal, QTs Dec. 1950 - | 26 65 29 199 - i
12.412 'N. A. Owings Qal | 12-28-50 52 22 70 21 260 0
19. 9.10.400 Nambe Pueblo Qal(?)’ | 2- 9-54 - 10 ;__84 1 58 351 0 i
11.330 do. : do. i 2= 9-54 - b 23 70 33" 252 hfe =08
_11.330a; do. o T 7-20-541 - - - . 114 | 21
E./ Boron content 0.06 ppm |
!
| | = ), g ;
S - S ! 2 = . ! U D e s J S gl 1w 5
b i R e T e I gl e T, T = b SR 4 . o
s i ‘




anta. County, N. Mex.

arts per million.)

37 66 0.8 | 0.9

60 16 .6 | 14

4 | 21 4 |17

28 7 B G |

40 7 .5 | 24 408 a 235 P 35 - 658
21 6 3118 309 a 197 0 27 E. 474
- 22 - - - 14 - . - 427




- g  E- RANCHO
va'ty
e

|
i

23

B T

24 " 19

i
|
i
"
E
a0 36 3l | 32 33 v
|
]
|
|
f
| T.20m
i Tew | RS e 2
if ) ! i
1 2 H °. B
: : |
| |
d, 3 i
.‘l :
i G |
| SNl i
g |
a1 £
! NAMBE |
5 '!
! |
) l WAy !
. : N
' __JI \ i
- d - et S—————— - - N
EXPUANATION )

Tuplh ol we® o el

.'.‘-. .-’."'V‘ ""“"""(—- »'AI' : l)': B a el el d
PR L =
-tb-m:t’-’a—.--' \‘\"-I"‘I--‘-,—H-N
Qul, = Huvinm % Recant age;
QVi Saats Fe Crevwp o middiet?) Macene to

Plentaconel) wge.
e e

Popmaput Pusiie Grani bowndlery

SCAE ) 000
[ i . S
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