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Rio Grande basin

By

Ceorge A. Dinwiddie
Descrip tion

The Rio Grande basin in New Mexico extends southward from

Colorado to Mexico and is outlined on figures 1 and 2 . Sub-basins

Figure l.-~(caption on next page) belongs near here.

Figure 2.--(caption on next page) belongs near here.

within this major drainage area are Rio Grande, Costilla Creek, and
Rio San Antonio. Counties and parts of counties included within the
area are Bernalillo, Catron, Dona Ana, Los Alamos, McKinley, Mors,
Rio Aribba, Sandoval, Sen Miguel, Santa Fe, Sierra, Socorro, Taos,
Torrance, and Valencia. The principal cities and villages in the
ares are Albuquerque in Bernalillo County; Hatch, Las Cruces, and

Mesilla in Dona Ana County; Los Alamos in Los Alamos County; Chama

and Espanola in Rio Arriba County; Bernalillo in Sandoval County;
Santa Fe in Santa Fe County; Truth or Consequences in Sierra County;
Magdalena and Socorro in Socorro County; Questa, Ranchos de Taos,
and Taos in Taos County; and Belen, Grants, Los Lunas, and Milan in

Valencla County.




Figure l.=--Drainage basins of New Mexico.

Figure 2.=~Map of Rio Grande basin in New Mexico.




Geography

The Rio Grande basin in New Mexico consists of three drainage

C oguave mies )
areas. The Rio Grande drainage area, 5-1 on figure 1, is 25,225 sq/ mi}%
the Rio San Antonio drainage area, 5-2, is 230 sqs mis; and the Costilla
Creek drainage area, 5-3, is 260 sq« mi, The total area of the Rio
Grande basin in New Mexico is 25,715 sqy mi. The principal streams in
this area are Rio Grande, Rio Puerco, Rio San Jose, Jemez River, Santa
Fe River, Rio Chama, Red River, Costilla Creek, and Rio San Antonmio.

The Rio Grande basin includes parts of several physiographic
provinces; these provinces are the Southern Rocky Mountains, the Navajo
and Datil sections of the Colorado Plateaus, and the Mexican Highland
section of the Basin and Range. The Southern Rocky Mountains province
in New Mexico includes complex mountains, intermontane basins, and
deep canyons. The Colorado Plateaus province in New Mexico includes
plateaus, buttes, mesas, lava flows, and broad valleys. The Basin and
Range province in New Mexico includes isolated ranges which are separated
by plains and broad valleys. Topographically, the Rio Grande basin
varies from precipitous mountains to broad, relatively featureless
plains.

Most of the Rio Grande basin has been topographically mapped.

Some phase of topographic mapping is progressing in all but a few small

areas. Figure ) indicates the areas that have been previously mapped,

Figure 3.--(caption on next page) belongs near here.

the areas in which mapping is progressing, and the areas in which no

mapping has been done.







Geology

Rocks that crop out in the Rio Grande basin are of sedimentary,
igneous, and metamorphic origin and range in age from Precambrian to
Quaternary. All three rock types are represented throughout the area;
however, rocks of all ages do not crop out in all parts of the Rio
Grande basin. In Sunshine Valley, western Taos County, the Sangre

de Cristo Formation of Permian and Pennsylvanian age is the only

formation that is between Precambrian age and Tertiary age; other
(Wino. md, 1959 )
rocks in that time interval are missingA

Repert-Ne+312). The only area in which rocks of the lower Paleozoic

Era (Cambrian, Ordoviecian, Silurian, and Devonian ages) are known to

be present in the Rio Grande basin is in the mountains in the southern

(Kl.llu)} ©52)
part of the basin jrefer to the generalized stratigraphic section of
(table 1)

the Rio Grande basinA. The largest exposure of rocks of Cretaceous,

Jurassic, and Triassic ages in the Rio Grande basin is in the San

Juan (structural) Basin in Rio Arriba, Sandoval, McKinley, and
(Dinwiddig,1%4, and RenicK 1431)

Valencia countiesA. These rocks are of primarily sedimentary types,

both marine and continental. Igneous rocks of Tertiary and Quaternary

ages, consisting mainly of lava flows, dikes, and sills, occur at

many places in the basin. ILava flows cap mesas and fill valleys near

centers of volcanic activity, and sills are in the subsurface inter-

bedded with sedimentary rocks. Volcanic rocks consisting of rhyolite,

andesite, latite, tuff, and pumice occur in the Jemez Mountains near
(Griggs, 1964)

Los Alamo&;‘. Igneous and metamorphic rocks of Precambrian age crop

out or underlie all of the Rio Grande basin.
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XA Ebh [.-- Generalized stratigraphic section in the Rio Granda basin, taw Maxico

(* Xnown or prebsble aquifer, regardless of areal extent or production potential .i)

tratigraphic C(emf) .
Systen Unit Thickness Distribution Physical properties Water-bearing characteristics
Quaternary fAlluvium Gaverally Parznnial stream Unconsolidated silt, Becharged from streamflow; generally yields
thin; less channels, flood plains,| sand, and graval, small to moderats ntities of watsr to
than 100 and locally in dry walls;may yiekd Ia%mhﬁzs /oca/_/y.
~feet, arroyos.
¢ .

*Pediment, May ba as Along straams aend Generally Recharged by surface flow and by direct
terrace, much as adjacent o mountains. | unconsolidated silt, precipitation. Water generally is less abundant
2ad bajada | 200 Seet. Terraces 'v2 prominent | sand, gravel, and than in streams alluvium; may yield small to
deposits along ths Santa Fe boulders. Gravel and large quantities of water to wells,

Rivar. : boulder deposits may £

ba lenticular.

Quaternary (*Volcanie 0 to 2,600+ | Caps many masas and Basalt, andesite,. May yield small to large quantities of water to
and Tertiary complex occurs as channel rhyolite, latite, wells; yleld depends primarily on fracture

deposits, dikes, sills,| pumice, and tuff. permeability and saturated thickness.

end interbedded with Generally 4s not a principal or reliable aquifer.

sed{mgntary rocks in $

3 w03t of the Rio Grande

basin, 2

*Santa Fe 0 to 9,000% | Fills ths Rio Grande Clay, eilt, sand, and Yields large quantitiss of water (as wuch as

Group feat, trough. gravel conglomerate; 2,500 gpa, locally) to deap wells. This is the
mostly unconsolidated. | wost extensive and reliable aquifer in the
Containa volecanic Rio Grende basin.
material locally. P
Tartiary Galisteo 900 to Exposed in valleys near| Bandstone, sand, clay, | Low permeability whera tested south of Santa Fe.
Foruation 4,500 feet. | Cienega in Sants Fa and shale; also may Formation lies at great depth elsawhere in the
County; probably contain soma basin and is uneconomical to tap.
underlies Albuquarqus conglomerate.
area at great depth.
*Qther 0 to 6,000+ | Sedimentary vrocks .-~ | Sandstone, siltstone, Genarally yield small quantities of water to
£eat. are present throughout | shale, and some wells; locally, beds of sandstone might yield
7 the Rio Grande basin; congiomsrate. moderate quantities; and cumulative yteld from
rtiary agd however, abundant , many beds of sandstons could be larga.

nomsnclature prohibite
extensive treatment
haere,




Tble [ --ceneralized stratigraphic section in ths Rio Grande basin, Hew Mexico - Continued

Stratigraphic| ({ced) ;
System Unit / Thickness Distribution Physical properties Water-bearing characteristics
—
Crotace * 0jo Alemo | 70 to 200 82n Juan (structural) Cosrse-grained, Enown te yield from 2 to 30 gpm.
Zandstone | feets Basin, conglomaratic :
‘sandatone.
Fruitland | 100t to do, Shale, sandy shale, Beds of sandatone of low permeability might yield
FPormation | 600t fewe. siltstone and small quantity of water. Gaenerally not considered
and interbedded sandstone. | as an aquifer.
Kirtland
Shala
* Pictured 35t0 15 do. Thin- to thick-badded Low porosity and low permeability, Generally not
Cliffs (eat. sandstone with inter- considered as an aquifer; however, may yield
Sandstone bedded siltatone and small quantities of water locally.
shale, :
Levis 600 to do, Fissile clay shale with| Generally doss not yield waterj thin beds of
Shale 1,400 fees. : interbedded siltstone, | sandatone in lowsr part might yisld smail
sandstone, and amount of water, but it probsbly is saline.
= limestona.
* Mesaverde | 250 to Primarily in the San Shale with interbedded | Sandstons may yleld small to moderats quantities
Group 2,500 Juan (structural) sandstone and coal, of water; not tapped in many areas because of
featy Basin; underliaes most y great depth.
of the Rio Grande
basin at gresat depth,
* Mancos 350 to Crops out at edge of Dark-gray, marine Beds of sandstone might yield small quantities
Shale 2,500 feek, | San Juan (structural) shale; sandstone of water.
Basin and underlies interbedded near the
most of the Rio Granda| base locally.
basin at great depth.
2 25 to 245 San Juan (4fructural) Sandstone with Yialds small to moderate quantities of water
ndstone | feete Basin and most of interbedded to wells; not tapped at many places because

Rio Grande basin,

carbonaceous shale,

10

of great depth. Water quality probably best

near outcrops.
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Table/.-- ceneralized stratigraphlc section in the Rio Grands basin, New Mexico - Continued
\
Btratigraphic] (feceod)
.System . Unit . Thickness Distribution Physical properties Water-bearing characteristics
’ -~ = R o o e
Jurasiifc M Morrison 210 to 910 | San Jusn ‘(structural) Variegated shale, Yields small to moderate quantities of water to
Formation | feebt.. Basin; Hay underlie claystone, and walls; depends on saturated thickness of
other parts of the Rio | siltstone with sandstone.
GCrands basin, but interbeddad
probably at great sandstons.
depth.
* Bluff 75 to 150 S8an Jusn (structural) |:Sandstone. May yisld smsll quantitias of water to wells
Sandstons | fees. Basin; this formation wvhere esaturated. Geoerally has low permeahility.
or its equivalent may ; %
underlie othsr parts
of the Rio Grands
basin.
SwEdiivillg 60 to 120 do. B8andstone, siltstone, Not known to yisld water to wells.
Formation | feebs and sandy shals., ’
Todilto 0 to 100 do. Cypsum and fissile Yialds very little water to wells. Water
Limestons | feats limestones. ganerally has high sulfate content.
* Entrada 150 to 250 do. Cross-bedded sandstons.| May yisld small quantities of poor'quluty
Sandstona | feet. water to wells,
Triassic * Chinle 600 to do. Mudstone and siltstons | Sandstons may yisld small to moderate quantities
Formation | 1,600 feets vith interbadded of genarally poor quality water; quality is bast
sandstonas. closa to the outcrops.
Permian % San Andres| 50 to 1,000| Probably widsspread Limsstons, sandstone, Fracture or solutione-channsl .permeability.
Limgstone | feets and crops out i{n or siltatone, and gypsum. | ‘May yield largs quantities of 'wster to wells.
underlies most ‘6f (Yields as much as 3,000 gpm near Grants.)
Rio Grande basin. . Water quality is variable and is best closa to
; the outcrops.
* Glorista 70 to 300 8an Juan (structural) Thick-baedded to massive| May yileld moderate quantities of water to
Sandstons | Jfeete Basin. This formation| sandstons. wolls.
or its equivalent may i
underlia other parts of +%
the Ris Grands basin.
* Yeso 200 to Widespread; creps cut * 8iltatons, sandstonas, May yield small to modsrate quantities of water
Formation | 1,100 fesd.| in or underliecs most and shale. to wells. ’
of Rio Grandas basin.
#* Abo 300 to do. “Arkdsic sandstona, Generally low permeability, but yield of water
Formation | 1,100 ‘feet. ‘siltstone, snd shale. to wells may range from small to large.
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E_bbl,»(}enemlized stratigraphic section in tha Rio Granda baasin, New Maxico - Concluded

e

Btratigraphic] ((fee4)
System Unit Thickness Distribution Physical properties Vater-bearing characteristics
= Tt v 5
Permian - * Sangre de | 250 to Sangre de Cristo Arkosic shale, sandstena| Generally not an aquifer in the basin because
| Continued | Cristo 1,800 feets |Mountains; may underlie |and conglomerate. depth to water is too great.
Formation Santa Fa area. : ’
Pannsylvaniag
* Magdalena | 0 to 2,500 | Widespread; crops out Limestone, sandstona, May yisld small quantities of water to wells.
Croup feet. in or underliss most of |and interbedded shals.
the basin.
ruaaiuipplas Lake 0 to 60 Mountains in southern |Liwastone and gome shalej Unknown.
Valley feat. part of the basin. i
Formation
[Devonian Parcha 20 to 103 do. 8hale, claystone, and Unknown.
Formation | feets some sandstone and
siltstona,
Silurian Fugselman | Less than do. Cherty dolomits. Unknown.
Dolomite 20 to about \7
50 fest.
Ordovician Montoya 200 to 450% do. a Massive dolomite, chert Unknown.
Group feet. limestona, claystone,
and a basal sandstons.
El Paso 350 to 450% do, Thin-bedded limastone; Unknown,
Group et basal unit 4o laminsted,
cherty limestona.
Cambrisn Blisel: 0 to 400 do. Thin- to thick-bedded Unknown,
Formation | fasts sandstone vith soma
conglomerate and
limestone.
Precambri * Precame - Underlies all of the Granite, schist, gneiss,| Yislds small quantities of water to wells,
brian Rio Grande basin. and other metamorphic generally near tha outcrops.
rocks rocks,




Mineral deposits of the Rio Grande basin include precious,
semiprecious, radioactive, and ore minerals. Deposits of precious
minerals such as gold and silver have been found or reported at places
in almost all parts of the Rio Grande basin. Gold occurs as both
placer and vein deposits; silver is found as wire or in veins. Turquoise,
a semiprecious mineral used extensively in Indian jewelry, has been
mined in greater quantities in New Mexico than in any other State.

One of the most important turquoise deposits is near Cerrillos in
(Northrop, 1959)

Santa Fe Countxc Uraninite, an important radioactive mineral, is

mined in large quantities from the Todilto Limestone and beds of

sandstone of the Morrison Formation in Valencia County. Lead, copper,

manganese, iron, and molybdenum ores are found at many places in the

Rio Grande basin. Galena, lead sulfide, is found in notable quantities

in the mountains of Bernalillo and Dona Ana, Santa Fe, Sierra, and

Socorro Counties. Copper ore has been found in the mountains along the

Rio Grande basin from Colorado to Mexico, but the largest deposit is

at Santa Rita, in Grant County, west of the Rio Grande basin.

Manganese ore, albandite, has been found in the Kingston area of

Sierra County. Iron ore is not mined extensively in New Mexico; however,

iron ore, as hematite and magnetite, is widespread throughout the

Rio Grande basin. Molybdenite, a molybdenum ore, is mined in the

Questa area near the center oi Teos County. This deposit is

presumably one of the largest in the world. The San Juan (structural)

Basin yields large quantities of gas and oil; some of this production

is from the western part of the Rio Grande basin.

10




Geologic maps for all of New Mexico are compiled into four
generalized reference maps, one for eaéh quarter of the State. These
maps are referred to as Miscellaneous Geologic Investigations (Dane and
Bachman, 1957, 1958, 1961, and Bachman and Dane, 1962) and are published
by the U.S. Geological Survey. Each quarter map lists the more detailed
maps from which it was, compiled. A geologic map index of New Mexico
(Boardman and others, 1956) is also published by the Geological Survey

and indicates reports and maps available for New Mexico.

i i




Soils and vegetation

Soil surveys have been made by the U.S. Department of Agriculture
in four areas in the Rio Grande basin. These areas are the middle
Rio Grande valley area, the Socorro and Rio Puerco area, the Rincon.
area, and Mesilla Valley area. The reports are published by the
Bureau of Phemistry and Soils in cooperation with the New Mexico
Agricultural Experiment Station. Climate, agriculture, irrigation,
erosion, soils, and crops are discussed.

Agricultural soils in the Rio Grande basin are primarily in
lowlands adjacent to the Rio Grande and its principal tributaries
where meandering streams have deposited soil. In general, soils near
mountains or near outcrops of sandstone are light and soils away
from mountains, in broad valleys, or near outcrops of clay and shale,
are relatively heavy. Caliche (secondary carbonate) is frequently found
in soils near outerops of carbonate rock. The soils resource map of

(¥@f4)

New NbxicoAinﬁicates zones of soil types.

Ficdure 4'--[44/07‘:;»7 a7 /ve,(f'pe7e_) 62/0;7;5 near Aerf.

12




Figure 4.«-Soils resource map of New Mexico.




Plant life zones in the Rio Grande basin range from lower Sonoran
to Hudsonian and Arctic. The lower Sonoran zone is found only in
that part of the basin south of Socorro, and the Hudsonian and Arctic
zone is found only in the high mountains north of Santa Fe. Most of
the Rio Grande basin is in the upper Sonoran and Transition zones.
Irrigated crops are grown along the Rio Grande and its main tributaries.
Ad jacent to the irrigated lands along the Rio Grande and soﬁth of
Bernalillo is found semi~desert brush, chiefly creosote bush, tarbush,
and mesquite. The next highest zone and south of Santa Fe is found
grassland, chiefly blue grama, black grams, galleta, western wheat
grass, beardgrasses, dropseeds, threeawns, tobosa, and burro grass.
Woodlands, chiefly pigjgn, Juniper, oak and mountain mshogany, with
and without an understory of shrubs and grasses are on the higher
southern mountains and on most of the mountain slopes in the central
and north part of the basin. Forests, chiefly ponderosa pine,
douglas fir, and spruce are on the high mountaine in the north part

of the basin. Tundra, chiefly grasses, sedges, herbs, and low shrubs

are above timberline in the Sangre de Cristo Mountains. Big sagebrush

is dominant in western Taos County, west of Questa, and in McKinley

County, west of the Rio Puerco. Natural vegetation is zoned rather

than spotty and depends on elevation, latitude, moisture, and soil
(ﬁ}s)

condition. The vegetative=type map of New Mexicg‘indicates zones

of vegetation.

F/ﬁre 5.--(caption on nect page ) be/on73 »Car here.

1k




Figure 5.==Vegetative type map of New Mexico.
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Hydrology
Climatology

Weather stations are located throughout the Rio Grande basin;
awisions
see map of weather station leccatioms and climatologicﬂae&es (fig.é ¥

Figure 6 .--(caption on next page) belongs near here.

The Rio Grande basin includes parts of the Northern Mountains, South-
western Mountains, Central Valley, Central Highlands, and Southern
dvisions
Desert climatologicAaeaesu Mean temperatures and precipitation at
selected places in the Rio Grande basin are listed in the accompanying
(table 2) :
tabl%. More detailed climatological information is given in the

monthly climatologlc reports by the U.S. Weather Bureau, Department

of Commerce.

16




Figure 6.--Weather)stations keeabbens and climatologic divisions

in New Mexico.
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N . | 2
4 Socorro 37.3 .48 (43.0 | .47|49.7 | .26 is8.7 | .43/66.7 .71 75.7 .69 [79.2 |.1.33 {77.3 | 1.55[70.7 | 1.46|59.3 .62 |45.9 .24 38.6 A4 (58.5 | 8.74
— .
‘atainair - T R { 60} Ts 651 = 68| < 93| - 97| - 2.67| - , =7 7 4 RS A S o B 58{ - MY - han
(Central Highlands) ! | : i .
] ' 1 .
1 Agricultural S (40.5 .47 [45.2 .44 [50.9 | .26 59.3 .19 67.1 .32 75.9 .57 |79.4 | 1.1 (77,7 | 1.57 {7118 | 1.28]61.0 .71 47,8 S1f419 | .50 59.8 | 7.93
i College e 2 : : . el s
i3 1
Hatch 3| - 48 | - | a2 - f .zsi < 38 ] R U G S8 | - 1.59 | = @l = 1.40 = Ml - 2| - 36 |- 3.63
1
Hillsboro ? - 68| - | .s8| < | 4h| - 1 34| - TS g2 | - 1.0 | - .89 o | 1.95) = 91| - 32| - |66 | - 110.73
L g * =% Gl ' :
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Mean evaporation rates .at selected places are listed in the
(1able 3) .
following tablgé if further or more detailed information is desired,
refer to the monthly climatologic reports by the U.S. Weather Bureau,

Department of Commerce.

Table 3.-- Mean evaporation rates, in inches;}:}g:A‘
C U5 Weather [Suroau, lQho)

Station Jan. |Feb. |Mar. Apr.lﬂay June PJuly [Aug. [Sept. Pct. |Nov. |Dec. |Annual

*Bosque del Apache [1.80(3.86|7.79 10.7912.1013.0011.6€411.99 9.395.35(3.52| - -
Caballo Dam 3.19/5.35(8.86 11.4415.6416.9613.9412.1610.347.32 4.9713.07|114.26
El Vado Dam - - - - 8.4210.08( 9.3 7.86 6.4§ - - - -

Elephant Butte Danm2.98|4.61(8.07|11.0313.8815.20013.0210.78 9.307.44/4.49| - -

*Jemez Dam - - - 10.6412.7313.89(13.9313.6010.906.59(3.80( - -
“Narrows 2.25|4.70(8.68 11.9713.9713.9412.8&12.7210.167.33 4.70| - -
Santa Fe - - - - - 10.30/ 8.92 7.66 6.394.56(2.44| - -

State University (2.98(4.4417.62 9.8811.8712.87&1.8710.24 8.216.16 3.87{2.66| 92.66

*Figures for 1960, only.
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Surface water

The Rio Grande basin contains more streamflow-gaging station

m

than any other basin in New Mexico. These stations}drainage areas,

average annual runoff, and peak discharges are listed in tke—feollowing
table,.
A




L

e e
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Table 4.--Streamflow gaging stations in the Rio

Grande basin, New Mexico

e

S50 ptrbuard : ' Dragange | AVErEe Ponk discharze
S o e St eacion 2 70t (hng |t
PR e Do T e S Jf}%‘;"‘m Dt | - ors |°f2 B¢
il ) !
1 l ! i i i RIO GRANDE BASON: hurt 8 ‘ l
1.5 up - (2475 | San Antonio River et Gutiz, Colo.’ ¥ 110 19,260 | &-15-37| 1,750 | 15.9
- . : ‘ ' 2480 | Los Pizos River neas Crilz, Colo. 167 90,500 { S-12-b1{ 3,160 | 18.9
; - - - {2515 | Rio Orande near lowutos, Culo. 7,790 453,200 | 6~ 8-05| 13,200 .7
3e {2525 | Costilla Creck above Codlills Daa 26 4 Te22-541 . 3,870 | 149
% { —r———'—T— ;as;o | Cuslas Creek near Quouil. 19 4 611571 122 6.42
i A Pk
o e 12555 ! santistevan Creek near Coutiiis 2.5 e | &8 18] 7.20
4 — e [2540 | Cootilla Creex below Costilla 55 12,510 | 5- 9-k2! v 286 | 5.20
A | =" 2545 | Costilla Creek ncar Amlis 1o 4 | kos.s8! T 689 kg |
! O ) 12550 | Ute Creek near Amlia R i L | 6~ 8-55 69 5.75 |
{. v : ..-—.-.—r. 12555 | con.uh Creek near Costilla " 195 . 3R,T20 | Se11-42 3,150 5.0 ]
1) I3 } i } . o
N T | |t 12605 | Costilla Creek belov diversion das, at c«;ux;. 197 & | Te22-54 ses | 2.66 |
€ g | sm———e 72610 | Costflla Creek at Garcis, Colo. 200 i | Seli- Kl,000 5.00 i
§ i “0 | == 12625 ' Cootills Creek neur Jarcss, Colo. 120 1,650 | 5-19-58: 360 1.24
A e 12630 Lutir Crouk near Cerro 10 4,610 | 6 3-%| 7121 [ 121 }
i i L Tem=—T= 2635 Rio Greade sear Cervo e 8,40 "} 2ky,000 6-22—&9[ 9,740 :.»J
o \ ' | ige] ' . [}
j 0} i === 12" 260 ' Red River near Red River’ 9.1 {12,060 | 622521 . 264 | 13:8
b { ! i = 2645 | Red River belov Zvurgle damsite, mesr Rod River  25.7 o pifls AL T -]
. - 12650 . | Red River near Quosta i S5 0,83 |s-es-kei’ 3886 7.84 |
S b dy ) See——— 2660 | Cubresto Creek near Questa . 367 1 7,20 |5-25-k2 (. h20Q | 5.%5
s I ] [ P L1 72665 | Red River balo Questa i 300 BLMO 4 L g --‘i
; ol | i L e A T el Y
i el Al s g e | Red River at mouth, near Questa - 0 s (ks &7 | s |
¥ } tteens” 2675 | Rio Hondo ‘near Valdes: | 3.2 I 26,420 5-1;&1' : ,m. .9
) ——— ] i,y .2680 { Rio Hondo &t Valdez Eg 19,760 U i L.
vl | voe, w3682 | Rio Hondo at damsite, at Valdeg ' .3 - I - -y
- g (3683, | Rio fondo at Arcoyo Hoodo 65.5 | 21,140 &-2}-” : u,aoo 8.3
e 2 Rt =’ 52650 | Rio Pueblo de Toos near Tuos ° 6.6 | 23,380 | k1| ;oo |16
y — i - Rio Pusblo de Tuoa azd North Chanael at aos 8 | 18,390 |5-14-M1| 950 1.9
-  c— = 1270 | Rio Lucero near Arroyo Seco 16.6 | 17,160 | S-13-k11: - 300 181
] © 12745 't Rid Lucero belov diversions, near Amyo Seco! . 25 5,610 | S-14-41 -,»a'r; 0.9 |
Kot (8000 8 B Tt S ; =& 2150 Rip FernorddsdtTos, ear Taos .l 67160 > B el
~— 12755 | Rio Pueblo de Tos near Ranchito . 199 ‘1 22,880 | 5-13-57! 600 5.02°,
mmeeepe= 2755 | Rio Crande de Ranchos near Tulpa 8 13,970 | 5-19-58 3k L2
7= {2756 | Rio Chiquito mear Tulpa 37.0 6,530 | 5-13-58 1y 3.89
" 2760 ‘i Rio Pueblo de Tuos wt Los Cordovas 359 42,710 | S-lk=d1 | 1,830 5.10
=T 3763 -] Rlo Pueblo de Tuos below Los Cordovas 380 39,850 | B-24-57 ! 2,380 6.26
" 12765 | Rio Grande belov Tnos Jusction xﬂdg-, - 3 . 2 y
" P near Tuos | 19707 | 542,300 | 6- T-48] 9,7% 1.00
— 12780 | Pucblo Creek near Pefiasco - 43,360 ! 5-13-41 1,kk0 -
— < 12785 | R4 Santa Barbara noar Llano * ° 38 21,070 | 8-23-5T 377 . 9.%
- ‘e 12790 | Esbudo Creek at Dixon '} 08 39,150 | 8-22-46] 2,18 | ‘7.15
27% | Rio Grande at Bubudo : 10,400 | 757,300 | 6-19-03 { 16,200 1.56
- 2815 |'Rio Chama near Chusa - N - S= T-16 k2,00 [ -
- {2820 | Rlo Kruzos mewr Braz.s ey ‘e | 5-1k=15 ' k3,260 -
- 12835 | Rio Chams at Park View. ko5 248,300 | 5-21-26 X10,000 247
w———— 12841 | Ric Chaza near la Pueot. 2 48 233,800 | 6~ 7-5T7:x8,050 | 16.§
= 12842 | Willov Creex above BCron heservoly, mear
Park Viev e i 02 - - o -
= 12843 | Horse lake Creek -Lan- H.ron R:unon-, ' !
|  near Park View 2 45 - 3 - i
- 2845 | Willow Creek nea:r Pu:: View “ 193 15,850 ] W23-2 | xk,500 . 233 |
= - {2855 | Rfo Chama below EL Vn3s Dax o &t ,000 | 5-22-20 | k9,000 0.3 |
| =+ 12865  Rio Chaua above Abiquid Reservoir . 1,600 - 8- 3-65! 1,800 1.2
s 12670 | Rio Craza belov Abiguiu Dea R - 2062 | 1,960 0.91
;2% Rio Chaza near Abiquiv - 2,284 ‘.| 293,200 | T-28-52 | 7,870 3.85
g i |2 Z1 Rito sear El Rite - 5| 1,8 | k23-k2| 1,20 | 2h.6
-~ H © 12885 | Rlo Vallecitos at v...ucuaa - - 5-21-12 970 Tl W
= 12850 | Rio Ojo Caliente at la Maders . 319 53,280 | k-21-581 3,140 .| " 7.49
12900 ’ Rio Chaza near Chamita 3,044 404,000 | 5-22-20 X15,000 4,78
'!2910 ! Santa Cruz River at Cundiyo 8 21,570 | 9-2&-31; 2,%20 28.1
ey 12915 | Senta Cruz River at Riverside - 188 7,020 | 7- 8-50 891 hTh
o —— e {2%0 { Seata Clars Creek near Mipazols - 3.7 3,320 | 9-22-41 970 26.%
= 1254 | Rio Nambe at Nambe Falls, near Nambe 251 o - ~ -
{2950 1 Rio Mambe near Maabe 38.2 | ~ 7,690 | T-3-55| 5,580 |6, -
.’ - } 15010 _Pojouqua Creek at Pojouque Bridge, near Nambe - 9,560 | 7-31-55 | 10,300 -
: S = {3022 | North Pork Tesuque Creck near Santa Fe 160 = - - -
~ s f= o 1X0e3" ) Middle Fork Tesuque Creek near Santa: Fe B - -, -
= 13024 | South Fork Tesugue Creck pear Santa Fe 7 - - - -
{3025 | Tesuque Creek above diversions, near Sunta Fe! - 11.6 2,320 | 8-24-57 (3.3 5k.5
- 30k ’ Little Tesuque Creek near Santa Fe 37 - - - -
- 3k Little Tesuque Creck Tribatery No. 2 near
s Santa Pe 5 - .- - -
— 13050 | Little Tesugue Creek near Bnu Yo 8- © ®7 | T1-19-38 186 | -e3.2
5 -~ 15055 Rio Tesuque at Tesuque - - 8-2L-57| 1,490 L Ve
—_— {5130 | Rio Grunde at Otowi Bridge near San Ildefonso:14,300 1,137,000 | 5-23-20 24,400 L
{3133 | Rito de Los Prijoles near Los Mlazos 8.9 o' ) kel o 33 146
-} 3145 | Rio Grande at Cochitl 14,600 968,700 | 5-15-41 | 23,400 1.60 |
3160 | Santa e River near Sasta Te 18.2 6,040 121 1,500 2w !
! 7. 13160 1 Gallsteo Creek at Demingo &40 7,230 | 8-20-35 wk,300 | 38.0 ;
r T= . [31%0 | Rlo Grands at San Felipe . . 16,300 1,032,000 -| 6-26-37 27.500 .70 |
FLG ¢ i 13195 Rito San Antonlo pear Los Alamos - e T-10-50 » &
b P 1 15200 Jezez River pear Jemez Springs ‘e i 7-23-49 8 pe
N b 4 ! 5205 Esat Fork Jemez River noar los Alamos e ‘- 3. 650 4.0 -
¢ Y- | 3210 Zuast Fork Jemez River near Jemer Springs - - 3.18-50| . %1 -
; S ’3215 Jezoz River belov Rast Fork near Jemez Springy  AT3 'y 4-21-581 2,520 Ww.6.
- < ! {320 Rio las Vacas ncar Cuba 5 2 . - S-13-M1| 1,5% 4
P—— ) 5290 Rio Qundalupe at Box Cunyon, near qul 235 4 421-581 1,0 . 6,13
+ | 13255 | KioOusdalups neer Jeis Springs 239 51,620 | 5-13-41! 3,190 13.5
—— 1 - ope i 3240 Jemox River nour Jemoz W70 06,330 | S- -kl‘ 6,000 12.6%
~ ' | 13265 | Jeswz River at Oun Yoidro 836 & 1.;3.,9, 4,100 %.00
| — S0 Jewnz River alove Juwsar Canyon lum ] ! 48,870 1.5, 119-57 *5 100 23.1
Wl S WA Jetes Klvar belov Jumce Giayon fea LA,0M0 | 37,260 B09-43 | 15.7
(T R ke Gude s fumadilio 17,500 80,700 5.,0,4,1 ‘5 )




A : 3300 * Rlo Grande ut Albuguerque . -° 37,440 'rya 000 h-2b-b2, 125,000
o=l H L w8305 . CMhjerus Aroyo ncar Allugueryue " 76.3 1,050 1 7-19-44° 6,410
. . "%30  Rio Cramde mcar Jaleta  + 17,900 " 1,383,000 - 6-27-37 R14,200 )
-+ 3515 | Rio Grande ncar belen B 18.250 5100 he2b-l2 23,100 |
¥.:3520 | Rlo Gramde mcur Bermando ', [0 sy 230, 760,200 * k-25-32 21,100 |
3325  la Jara Creek ncar la Jara 2% ¥ - 3 - 6-5-32 .19
.33%0 © + Rio Pucrco near Calbezon | e ; 0 . 6,640 ) 6-28-43 4,400
3335 - | Rio Puerco at Cavezon e 597 © 17,010 ; 8« 246 .2,lk0
3540  Rio Puerco alove Chico A.rmyo, near Guwdnlupc 420+, 10,060~ 8-18-61.." 4,540
{3505 ~ - Culeo Arroyo mear Guadalupe = § 1390t 11 380 ! 1-l1-5} ‘ 22,200
3815 Bluewater Gpeek below Lumter M 0 201 f l 1560 7- :5-52‘ 58
3420 ./ Blucvater Creek near Bluewater . s Y209 7,150 *T=" =19 ,000
3430 | Blucvater Creck at Crunts dra AR i 1,620" 3,560 . 8-28-52; p1,780"°
13435 ( Rio Sun José mear Crunts ,, +' L./ . $1,070 4 k,9.\o 51 1,%0
13455 ° Rio ©n Joce weav faw Pidel- Ui 4. 12,080 0 7 4,990 5-1 =41, - M8
Xe Rio S Juce pear wusa Blanca & - 1058, 660 7-26-}1 1,330
3485 + Eucinal Creck near Cava Blanca I+ e & . -
3495 Faguate Crock near laguna . ] - it e . 3- x.;'” 17%
13505 | Rio fan Jose ncar loguss . i - “ i 3,400
3515 . Rio San Jose at Correo ' Y2,5% | 8,40 ! 5-21-}5 w\l 000"
4 ' . 3 "2 '
13525 *-Rio Puerco at Rio Puerce I 5,0 "1 M,T0 9-25-29-. 57,700
43530 . Rio Puerco mear Permardo | 6,220 37,10, | 9-23-29. 35,000
735%0 ' Rio Saludo mear San Acacia o, © 131,380 - 9,700 . 812-29, 27,%0
3550 T Rio Grunde at-San Acacia '26,nws 795,600 | 9-23-29 1 h50,000
.| 3555 ' Rio Crunde at San Antonio 127, © 391,700 20« ‘ X
i . ! . i “
— - 3585 | Rio Grande at Sun Murcial T jer004 .t 970,80 'm-u-&- 50,000
= R j— 3595 | Rio Grande at parrove in Eluphant Butte { { i
J | i P i e : . Reservolr ' ‘128,500 479,300 G- 3457 8,500
\ Vot | ===' 13600 | Alazoss River near Monticeilo 3 3 - 5,90 82136 10,300
" - - . 3610 | Rio Grande belov Elephunt Putte Dus 29,450 i 758,700 & 5-22-42' 18,220
w9688 Rio Grande belov Gatalle Dua ; 20,700 | 675,500 | 5-20-k2! ¥7,650
| i 28 —  136%6 ' las Cruccs Arroyo neur las Cruces A b T 65.2 &25—59. 1,060
1 3640 ©1 Ric Grunde at El Puss, Texas v . 32,207 636,400 ' 6-12-05 24,000
¢ : . : i
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Virgin streamflows at the inflow point were taken as the recorded
average flow at Lobatos, Colorado, for the 1920-1950 period. At
various gaging points along the river in New Mexico the virgin flow
was estimated as the recorded flow plus man-made depletions above the

station. The virgin streamflows based on the assumptions above are
lhﬁvg in table 5.

Table 5.~ Virgin_steamflbas 15 Lhe Koo Grande basim, New Mexizo o
Gaging station Average annual Tlow,
in acre-feet
Rio Grande ne;r Lobatos (Inflow station) ' 457,700
Rio Grande below Taos Junction Bridge T47,400
Embudo Creek at Dixon 13,400
Rio Grande at Embudo 322,600
Rio Chams near Chamita 460,100
Rio Grande at Otowi Bridge 1,367,400
Rio Grande at San Marcial 1,288,700
Rio Grande bei;w Elephant Butte Dam 1,323,300
Rio Grande below Caballo Dam 1,353,700
Rio Grande at El Paso (Outflow point) 1,311,900

Total water production in the Rio Grande basin within New Mexico,
based on this study, averages 1,377,200 acre-feet which compares with
l,h?h,QOO acre~-feet estimated for the Rio Grande joint investigation.
Their study covered the 1890-1935 period and showed the average outflow
at El Paso as Thl4,500 acre-feet which indicates a depletion of 1,178,400
acre-feet in New Mexico, which compares with 1,228,000 acre-feet

estimated in this study.
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Base flow and runoff is regulated by several methods in the
Rio Grande basin. Large reservoirs are probably the most obvious

means of regulation. Reservoirs, in the Rio Grande basin, that

n lable & .

have a usable capacity of 30,000 acre-feet or morg are listed, balow.
Toble 6.-- feservoirs, i the Kio Grande basin, thal havea usable capacity of 36000 acre-feet or more

Name of reservoir] Type of Priginal capacity|Dead storage |Present capacity |Usable capacity

and stream dam (acre-feet) (acre-feet) (acre-feet) (acre-feet)
Abiquiu arthfill 1,225,000 ° 0 1,225,000 1,225,000
(Rio Chama)
Bluewater Lake [Concrete - 3.4 38,510 38,510
(Bluewater
Creek)
Caballo Earthfill] 345,900 0 344,000 344,000

(Rio Grande)

Elephant Butte

(Rio Grande) [Concrete 2,639,000 0 2,195,000 2,195,000
El Vado
(Rio Chama) Pockfill 198,800 0 194,500 194,500

Jemez Canyon
(Jemez River)gJFarthfil 117,200 0 113,100 113,100

Use: F, flood control; I, irrigation; P, power production; R, recreation; S, sediment
retention.

Many small ;eservoirs are used to control sediment and the rate of
runoff in areas subject to flooding. Other means of regulation used
in the Rio Grande basin include channelization and dikes, to‘control
channel position; canals, for water distribution; and drains, to alleviate

flooding or swamping in low areas of flood plains.
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Some areas in the Rlo Grande basin have been subjected to

spectacular flooding in the past. Probably the most notable flood was
(oral communication, 61 Oak'leond/)

at San Marcial in September 19294. During this flood, the town of
San Marcial was destroyed, and many parts of the San Acacia-Socorro
area were inundated. This area had been flooded before but destruction
of personal property was never so great. The lowlands adjacent to the
Rio Grande near Albuquerque have been flooded several times in the past.
The most destructive flood near Albuquerque is reported to have been in
May 1874 when "0ld Town" was left as an island. The town of Bernalillo
has been damaged frequently by flash floods from Piedra Lisa Arroyo;
this danger has been eliminated by Bernalillo Reservoir No. 1, a small
flood-control and sediment-retention dam. The methods of runoff and
streamflow regulation, discussed previously, have essentially
eliminated the possibility of flooding in areas where large amounts
of personal property could be damaged. Locally, areas can be damaged
by flash floods in arroyos when a large amount of water is discharged
quickly and the water spreads on lowlands; however, flow in many of
these arroyos is now or will be controlled by small reservoirs such

as the one at Bernalillo.
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Sedimentation in streams of the Rio Grande basin are studied at

observation and sampling sites from central Taos County to El Paso,

Texas. These sites are located at places along the Rio Grande and its

main tributaries as well as along conveyance channels and floodways.
Suspended~sediment concentration and suspended-sediment load are
computed from samples obtained at these sites. 1In addition, studies
are being made to determine bed moﬁement and bed configuration at
places in the stream system. Sediment studies are vital to the
determination of sediment deposition (quantity, method, and place)
in channels and in reservoirs. She-followling gableilists the

name and location of the sediment stations in the Rio Grande basin,
the maximum and minimum daily suspended-sediment concentration, and
the maximum and minimum suspended-sediment load during the period
of record at each site. More detailed information can be found in

water-supply papers published by the U.S. Geological Survey.
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Table T7.--Summary of sediment-asnalysis stations

records in Rio Grande basin, New Mexico

5 « g 5 o it S Fro- . Daily “Buspended.
. Pericd of mo-d I q . B i s Y - Quency | .+ guspendede - sedinmt
\'““‘"" % Pide i AT s .of sediment | 1rmd
SO 2 : : gta. ) - & AR san- concentration (tona /tay)
AR et [T vt o o Lk ; pling (ppe) :
8§ 88 28,8 8§ 8 , ol e e
~ -~ - - - ) s e « 3 oy
g = Y ¢
RX0 ORANDZ BASTH: M 8 v
A ; | =" |a155 | Rto Orante de mm noar ma X x 38 i 9.4 .oh
i ¥ 275 | Rio Orunde at Exbudo bl © 10,200 51,000 (&
) & r— = |28%5 | Willow Creek near Fark View » 6,120 7 15,30 -
» - * - - 2865 Rio Chama sbove Abiguiu Reservolr D - - - -
3 3 B 2 > f - |e870 MACh-hMAMqulum | B - - -
L - 2875 | Rto Chamm mear Abiquiu S e ) » 58,000 ‘s 28,000 |<.8
- 2500 | Rio Chaza pear Chamite ook » 55,500 | ®r | 209,00 [0
« | = [29%3 | Rto Mamve at Nemde m.x-,wm N - - - -
= " 12950 | Rio Fasbe mear Nambe ‘x 96§ 3 7.4 .0
- 3130 | Ko Grande at Otowi n-xan, near Saa DNiatvase D. 42,600 n 566,00 |3
- 3185 | Rlo Orande st Cochiti v &, 700 6 | 15,00 !<s
3180 | Galisteo Creek at Domingo D 9,50 o 11,600,000 |0
- 3190 | Rio Grande at San Yelipe o 104 ¥ | 38,50 & 85,200 22
5290 Jemor River balov Jemes Caxyon Dam’ vus . D ‘118,000 2 4 167,00 |90
| == [329} | Pledre Lisa Arroyo near Bersalillo "~ -7 ». 13,600 4 °
; 3295 | Ro Orande mear Berma}illo .o .| .00 |® [1,60,00 [0
| 2 — 3300 | Rio Grunds st Albuguergue x v 62,300 n 610,000 | <.5
| - 3515 | Rio Orunde near Belea ) v 23,$0 % 88,200 |1
{ 3320 | Rio Orande near Bernands o - - 348,000 |0
{ — 3540 | Rio Puerco below Cabdezom D | 166,000 o 730,00 ' | 0
[ — 3408 Chico Arroyo near Guadalupe > 113,000 (1,220,000 Qo
e 3518 Rio San Jose &t Corred ] 120,000 o b X ]
- 35285 Rio Puerco at Rio Puerco D 210,000 xr |1,800,000 o
3550 | Rio Puerco near Bermardo D | 23,00 Xr 12,240,000 | O
1 3540 | Rio S8alsdo near San Acacia K D 182,000 xr 795,00 [0
& 4 o 3558 Rio Orande Couveyunce Channel at Sun Acasis D 151,000 b+ 4 23,000 ]
LR .- 4=~ [35%9 | Rio Grande Fioodway at San Acecla D 196,000 X |1,760,000 |0
o N el & o 3555 | Rio Grende at 8an Autonio ° 122,000 | ¥r [ [1,200,000 |0
- 358 Rio Orands Conveyance Channal below W ] I
) Bosr Sen Marcial vl o ® 13,000 | xr | 29, [
— 3581 | Rio Grande (Tiffany Chamnel) ‘st San Mareial > &,700 x |- W, o
i . ~——te 13583 | Rio Orande Comveyance Channel at )u-w. / » 122,000 xr |- 356,000 |0
- " 3584 Ko Grande Yloodway at San Mare: b3 D 07,000 | 96,000 | O
o ’ v 13657 | Tortugas Arroyo near las &-\au + ol | - - - -
: g v el R, 3640 | Mo Grende st Kl Pwso -, .., » - - . -
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Dissolved=-solids content of surface water in tributaries'dopends
mainly on the type of rock over which the water runs. Dissolved- solids
content of surface water in the Rio Grande depends primarily on the
tributary from which most of the flow was derived. For instance,
the dissolved=-solids content of water in the Rio Puerco gener;lly
is very high; therefore, during runoff in the Rio Puerco, the dissolved=-
solids content in the Rio Grande at San Acacia probably is’higher than
when the Rio Puerco is not flowing. BSulfate is the main chemical
constituent in surface water because it is available from widespread
rocks and because it is readily soluble. The—follewing Eablgfliats
the names and locations of chemical-quality monitoring stations in
the Rio Grande basin and includes the maximum and minimum daily
dissolved-solids concentration and maximum and minimum daily dissolved~
solids load during the period of record at each station. More
detailed information may be found in water-supply papers published

by the U.S. Geological Survey.
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Table 8.--Summary of chemical-quality stations records

in Rio Grande basin, New Mexico

Period of record
Bater yus
{ o s < ‘o
332 82 2 3%
- § e o (- WS~ I/
| A
Li
.+
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i .
P —
——
‘5
—_—
-

Btation

RIO ORANDE BASTR: Fart 8
{
Rio Orunde above Culebie Crwek near. lotatos,
Colo *

Rio cxnn Dear Chaaita

Ric Orunde at Otovi Eridge neur Sen nhfun
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Ground water

Aquifers in the Rio Grande basin may in general be separated
into two groups; either valley fill or bedrock. Valley fill
includes the sediments that have been deposited along streams and
that have filled the Rio Grande trough. Valley-fill deposits generally
are stream connected and are recharged mainly from streamflow. The
Rio Grande trough is filled with silt, sand, gravel, and conglomerate

(Conover 1954 and S}ﬂ' [ 1963)

which is unconsolidated to moderately consolidate%f This sediment
along the Rio Grande is very thick (as much as 9,000 feet) and is the
most reliable aquifer for large quantities of water in the Rio Grande

(Bprklund, 1961)
baaigf Tﬂe yield of water at 83 large-discharge wells in the Albuquerque

area ranged from 240 to 2,000 gpm and averaged 860 gpm, {Stese—Bngineer
Peechnieal-Report—=li)}c The valley fill along tributary streams

is a less reliable aquifer. For instance, wells that tap valley
fill along the Rio San Jose yield from less than 10 gpm to more
than 100 gpm, and wells that tap valley fill along the Pojoaque
River in Santa Fe County may yield from less than 10 gpm to more than

300 gpm.




Bedrock aquifers in the Rio Grande basin are beds of sandstone,
or conglomeratg,and.%edﬁ—ef limestone. Generally, beds pf shale,
mudstone, siltstone, clay, or shale yield little or no water directly
to wells. Lava flows may yield moderate amounts of water to'wells
at places where the flow is saturated and where fractures may be
tapped. A well that taps basalt of Tertiary age near Mount Taylor,
in Velencia County, produces water at a rate of sbout 200 gpm.

Most lava flows in the basin are not reliable aquifers. Bedrock
aquifers are used mainly for small supplies of water for domestic

and stock use at places in the Rio Grande basin away from the
principal drainage system where there is no saturated valley fill.
Bedrock aquifers generally yield only small to moderate amounts of
water to wells; however, some bedrock aquifers, principelly limestone,
may yield large emounts of water to wells, locally. It is reported
that some wells that tap the San Andres Limestone near Grants could

(G‘arén,/cé/ )@
yield as much as 3,000 gpnh6S%e%e—Engtaeer—Teehn&cai—Reporb—2691

The San Andres Limestone is an areally extensive formation; and
someday mey be tapped at many places in the basin; however, the
dissolved~golids content increases away from the recharge areas, and
the chemical quality of the water may prohibit use for many purposes.
Most of the bedrock aquifers are recharged from precipitation on the
outecrops; however, these aquifers may be recharged locally from
streamflow at places where a stream crosses an outcrop or where the

aquifer receives water from overlying, stream-connected strata.
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Refer to the stratigraphic section in the Rio Grande basinaubkl)
for generalized physical properties and water-bearing characteristics
of formations. Known and probable aquifers are designated by

asterisks in the stratigraphic~unit column.




The amount of water in storage in the valley fill cannot be
computed accurately with avallable data; however, a general estimate
was made using some assumed storage characteristics. The estimated

average value of the coefficient of storage of the valley fill in the
(Bjorklund, 1961)
Albuquerque area is 0.2Afﬂtate—Eagiaeer—%eehaicai—ﬁeport-&i}r If this

value is assumed applicable to the valley fill throughout the Rio

Grande valley, and if the average saturated thicknese is assumed to be
Figure 7

4,000 feet, an area of 8,000 square miles (estimmted from She—map

Figure 7.~ (eapt.on on nex’ page) belongs Neer here.

showlng the ground-water reservoir In the Rio Grande depreesion) would

indicate that there is about 4 billion acre-feet of water available
from storage in the valley fill of the Rio Grande basin. The coefficient
of storage is variable throughout the Rio Grande basin, the saturated
thickness is not actually known, and the areal extent of saturated
valley fill is, at best, only estimated. Variation in any of these
factors will greatly influence the value of the amount of water avail-
able from storage in the valley fill in the Rio Grande trough. In a
discussion of available storege in an aquifer such as this, other
factors are critical; for instance, the economic feasibility of deep
drilling for water, and the change in chemical quality of the water
with depth. The available storage in the valley fill in the Rio Grande
trough might be only half of the computed value if it is economically
feasible to drill only to 2,000 feet or if the chemical quality of
water below 2,000 feet prohibits the use of the water. Available
storage would be considerably less if, for instance, it is only

economical to 1lift to water from a depth of 500 feet or less.
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Figure T.-=-Map showing ground-water reservoir in the Rio Grande

depression in New Mexico.




There is no formal statewide program of monitoring quality
of water in wells; however, during ground-water studies, samples of
water are obtained and analyzed. A reasonable concept about the
quality of ground water is possible through the accumulation and
synthesis of these data. The—folleowins gablegindicates the general
quality of water that is obtained from wells at a few places in the
Rio Grande basin in New Mexico:

wq'-Ana;;ises of water from selected wells in the Rio Grande basin New Mexico

Aquifer and location Sulfate Chloride Conductance Total hardness

(ppm) (ppm) (miecromhos (as 05003)
at 25°C)
Alluvium in Sunshine
Valley north of Questa 43 18 190 98
Santa Fe Group near
Santa Fe 30 8.0 354 150
Santa Fe Group near
Albugquerque 111 17 556 108
Santa Fe Group near
Las Cruces 227 153 1,210 Ll
San Andres Limestone
near Grants 380 70 1,460 613
0jo Alamo Sandstone
west of Cuba 202 25 T35 276
89 and /0O

Hre—foliowing—thres _figures/\ indicate the general distribution of

quality of ground water in the Rio Grande basin in New Mexico:

Figure &-(caption on next page) belongs near nere.
Figure 9-(caption on next page) belongs near here.

Figure /0{caption on next page) belongs near here.




Figure 8.-«General availability of relatively fresh ground water
in New Mexico.
Figure 9.-~General quality of shallow ground water in New Mexico.

Figure 10.-<General occurrence of saline ground water in New Mexico.




Ground-water studies, either areal or well-site studies, have
been made in many areas in New Mexico. These studies were designed,
in general, to analyze and evaluate ground-water reserves and
hydrologic systems both quantitatively and qualitatively. Zhe

"
foitowing figure,shows the areas in New Mexico that have been

Figure ff--(caption on next page) belongs near here.

studieéﬁy the U.S. Geological Survey and the New Mexico Institute
of Mining and Technology j Other areas will be studied when they
become important for economic development, and some previously
studied areas may be re~evaluated as technology and knowledge of

hydrology advance.
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Figure 1ll.=--Areas in New Mexico in which ground-water studies have

been made.




Changes in water levels in stream-connected aquifers are
contvolted
breught—abeugﬁby amount and frequency of runoff in the streams,
return of irrigation water; precipitation, transpiration, evaporation,
and amount and concentration of pumping from wells. Changes in
water levels in non~connected aquifers are brought about mainly by
precipitation and pumping. The U. S. Geological Survey observes

and records changes of water levels in many strategic areas; these

12
areas are shown on the—fellewing figure, Data eoncerning observed

Figurei2--(caption on next page) belongs near here.

water=level changes in these areas are published in State Engineer

technical reports.
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Figure 12.--Areas of observation of water-level fluctuation in

New Mexico.
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TOPOGRAPHIC DIVISON
ROCKY MOUNTAIN AREA
DENVER, COLORADO
OCTOBER 1, 1964

ADVANCE MATERIAL AVAILABLE
FROM CURRENT TOPOGRAPHIC
MAPPING QUARTERLY EDITION

Aerial photography completed. Information avail-
able from U.S. Geological Survey, Topographic
Division, Federal Center, Bldg. 25, Denver,
Colorado, 80225, or Map Information Office, U.S.
Geological Survey, Washington, D.C., 20242,

Basic horizontal and vertical control surveys com-
pleted. Descriptions and unadjusted coordinates
and/or elevations are available. Price 50 cents for
each 15-minute quadrangle horizontal or vertical
control list. See notes.

Prints of manuscripts compiled from aerial photo-
graphs are available at 50 cents each. Contours
are shown in areas suitable for stereocontouring.
Letter ''P"* indicates quadrangles on which con-
touring is not complete and which will require
fieldwork to complete the contouring. (If shaded,
see explanation below.)

Field mapping and checking completed. One-color
advance prints (without names) available for 50
cents each, (If shaded, see explanation below.)

Final drafting completed. Partially-edited one-
color advance prints (with names) available for 50
cents each. (If shaded, see explanation below.)

Maps published since latest edition of Index to
Topographic Mapping— May, 1964. See statement
below regarding published maps. (If shaded, see
explanation below.)

EXPLANATION OF SHADING

Maps of areas shaded will be (or have been) pub-
lished at 1:62,500 scale only. However, 1:24,000-
scale advance prints in 74-minute units (without
names) are and will remain available, with ac-
curacy and contour interval appropriate for that
scale. Each 7}4-minute print is 50 cents, or $2 for
prints covering a complete 15-minute quadrangle.
NOTES

1. Send requests for control lists and advance
prints to U.S. Geological Survey, Topographic
Division, Federal Center, Bldg. 25, Denver, Colo-
rado, 80225. Check, money order or draft in correct
amount made payable to U.S. Geological Survey
should accompany order. Please do not send
stamps. No discount allowed.

2. Inordering materials or requesting information,
mark the area of interest on this index and forward
it with your order. A new copy of the index will be
returned to you for future use,

PUBLISHED MAPS
Published 7}4’ or 15" Quadrangles

State Index giving more detail available free. Pub-
lished maps available at 30 cents each from U.S.
Geological Survey, Denver Distribution Section,
Federal Center, Bldg. 25, Denver, Colorado, 80225,
or U.S. Geological Survey, Washington, D.C.,
20242, On orders amounting to $10 or more a 20
percent discount is allowed; on orders amounting
to $60 or more a 40 percent discount is allowed.
Remittance may be made by check, money order
or cash, Checks or money orders should be made
payable to the U.S. Geological Survey.
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Adapted from mop prepaored by N. Mex.College of Agr.and Mech. Arts,

1957

60 80 Miles

=

Generally light to medium-textured, deep
and shallow soils with rolling topography,
interspersed with low mountains. Domi-
nantly shallow sile and rock outerops in
mountainous areas.

Large areas of light to medium-textured,
- shalYow to moderately deep so6ils with '~ .|
v gentle to moderate slopes.

Mesas, benchlands, and mountain slopes.
Largely light to medium-textured, shallow

to moderately deep soils On mesas and
benchlands, and gravelly shallow soils on
mountain slopes and foothills.

Largely mountain ranges and foothill slopes.
Dominantly medium-textured soils on mouné~
t4in slopes, and moderately deep to deep
soils on foothill slopes.

Dominantly medium~textured, shallow soils on
steep slopes. Medium~-textured moderately
deep soils on sloping plains, and dissected
mesas; and medium to heavy-textured deep
soils in valleys.

Largely mediumetextured, moderatelly deep to
shallow soils interspersed with areas of light-
textured soils. Generally rolling topography
with steep slopes in mountainous areas.
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Dj Generally shallow soils in steeply rolling Fy,
and rough broken areas. Moderately deep
and deep soils in valley bottoms and al-
luviel fans.

Du Lar moderately deep to deep, medium to
heavy-textured soils interspersed with Fs
some areas of shallow soilsj generally
gently rolling topography . .

D6 Dominantly moderately deep to deep, mediume F6
textured soils with rolling topography,
interspersed with areas of shallow soils
and deep sandy soils with dune~like topo~
graphy .

D7 Generally loose sandy soils with dune-like F7
topography east of Pecos river, inter-
spersed with areas of shallow to moder=
ately deep, medium to heavy-textured sélls
west of P:cos river.

DB 8imilar to D=7, east of Pecos river, inter- I
spersed with areas of shallow to moderately 2
deep, medium-textured soils west of Pecos
river.

El Jj

E Largely shallow to moderately deep, light to

2 medjym-textured soils with rolling to
E3 mountainous topography. Generally shallow
Eh solls _n escarpments and mountainous areas. Jh

OQutline of river basins

Generally mountainous shallow soils interspersed
with rock outerops and small areas of moderately
deep soils. Generally mountainous topography.

Figure 4 ,=e80ils resource map of New Mexico
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’ EXPLANATION

|
m Semi-desert brush m Tundra

[:] Grassland - Irrigated lands with water sources from surface water only or from

| surface water supplemented by pumping of ground water
m Shinnery

: [D:D Irrigated lands with water source entirely from pumped or artesian
@ Big sagebrush ground water

Woodland .
Lakes and reservoirs «*., Outline of river basins

| he®

Figure S .--Vegetative type map of New Mexico
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