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INTRODUCTION

Over the next two to three decades 1t appears clear that coal production
will increase significantly as the United States strives for energy
self-sufficiency. States in the middle south will 1likely, due to their large
coal resources, play an important role in this production. Most coal
production will come from surface mining, although underground mining will

yield relatively large quantities of coal in some areas.

Accompanying increased coal production will be an alteration of vast
natural and manmade resources. Public awareness for the need to protect and
mitigate significant adverse effects to these resources has culminated in
numerous Federal and State laws and regulations to guide coal development.
The coal developer has the primary responsibility for adhering to these laws
and regulations. The US Environmental Protection Agency (EPA) along with
other State and Federal agencies presently maintains the role of working with

and guiding coal developers in adhering to this responsibility.

This New Mexico Environmental Inventory Document was prepared by WAPORA,
Inc., Dallas, Texas, to aid EPA, cooperating agencles, and industry in
identifying potential environmental problems associated with future coal
development and utilization. The development of coal is limited somewhat by
distribution; the Study Area in New Mexico includes only the 13 counties

underlain by potentially developable coal reserves (Figure 1).

This document is divided into nine chapters that provide an inventory of
existing natural and manmade resource conditions. Information used to
assemble this doucment was derived largely from nonproprietary sources and
other readily available databases. Parts of the data base are unequal
relative to depth of coverage, due to the absense of data for some areas. An
effort was made to present a balanced presentation wherever possible. With

the exception of Chapters 4 and 8, each chapter includes a fold out map(s) at
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a scale of 1:1,000,000 depicting the major features of each resource.
Additionally, there are page size graphics and tables containing specific
information for each of the 13 counties in the Study Area. The narrative that
accompanys each chapter is concise by design, and not intended to describe or
analyze the variances associated with each resource. The user should refer to
the tables, figures, and exhibits to obtain specific data primarily on the

county level.

Chapter 1.0, "Coal Resources”, contains a characterization of the
coal/lignite resources of the Study Area. The origin, depth, as well as

physical and chemical characteristics of the coal are presented.

Chapter 2.0, "Existing and Planned Coal Developments”, describes the most
probable types of coal development in the Study Area, and briefly discusses
the primary technologies associated with coal development. Known existing and

planned coal developments and associated characteristics also are presented.

Chapter 3.0, "Earth (Non-coal) Resources”, is a summarization of the major
earth resource conditions in the Study Area. Major elements discussed include

physiography, soils, non-metals, metals, and petroleum and natural gas.

The social and economic conditions of the Study Area are presented in
Chapter 4.0, "“Socioeconomics”. Major economic conditions considered are
employment and income. Existing housing, education, and transportation are

presented to describe the social environment.

Chapter 5.0, "Water Resources”, contains a relatively detailed
presentation of existing water resource conditions. Surface water and

groundwater quantity and quality information is presented.

Chapter 6.0, "Land Use and Biological Resources”, summarizes the
biological data base for major vegetation cover (plants) and wildlife (game,
furbearers, and endangered or threatened species). Additionally, major land

uses (parks, forests, etc.) are dipicted and discussed.



Chapter 7.0, "Air Resources and Noise", 1is a consolidation of available
information on climate, ambient air quality, and major point and area source
emissions in the Study Area. Existing noise levels for typical coal machinery

related activities are presented in a brief noise section.

Chapter 8.0, "Cultural Resources”, contains an overview of known and
potential prehistoric and historic resources. The information 1is presented
utilizing a regional concept focusing on known sites and their orientation to

physiographic features.

Chapter 9.0, is a resource-specific compendium of information sources
utilized to assemble this document. Numerous other data sources were reviewed
during the duration of this study, but were not included due to their marginal

usefulness to the overall objective of the study.
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1.0 COAL RESOURCES

1.1 INTRODUCTION

New Mexico has extensive deposits of bituminous and subbituminous coal
located in several major and minor districts. These deposits underlie about

one-fifth of the State.

The Study Area consists of 13 counties containing known deposits of
bituminous and subbituminous coal that have been mined or have the potential
for future commercial development. Excluded are areas with minor outcrops of
coal without potential for future development. Basic information on the coal
deposits of New Mexico i1s summarized in Coal Resources Table 1-1 and depicted

on the coal resources map (Exhibit 1).

New Mexico is divided into four major geological provinces as shown in
Figure 1-1. Coal-bearing strata are found in the Great Plains Province,
Interior Mountain Province, and Colorado Plateau Province. The Basin and Range
Province is not in the Study Area. The rugged topography of most of the State
makes is difficult to classify the characteristics for mining by individual
area. In most cases it would be necessary to analyze the rock structure and
topography of a specific locality to predict whether surface or underground
mining would be appropriate. An exception is the San Juan River Basin where
most of the deposits are suitable for surface mining. Areas known to be

suitable for surface mining are outlined on Exhibit 1.

1.2 COAL PROVINCES

Coal deposits in New Mexico occur in two of the major coal provinces of
the United States (Figure 1-1). The deposits in Colfax County are part of the
Raton Basin which extends into New Mexico from Colorado as part of the Great
Plains Coal Province. This province continues northward through Wyoming and

Montana to Canada. Other deposits in New Mexico are part of the Rocky



Table 1-1. Coal resource data for 13 counties in New Mexico.

4 Z 4 Total Total
County Province Rank Moisture Ash. Sulfur No. Seams Thickness Depth*
Bernalillo RM Sub B 2 1 3.2 3 2. -
Catron RM Bit C 6 6 0.5 2 12.0 -
Colfax GP Bit B 2 15 0.5 é 13.0 -~
Lincoln RM Bit C 2 13 0.6 3 7.0 -
McKinley RM Bit C 10 11 0.6 3 9.0 < 200
Otero RM Bit C 1 12 0.6 2 7.0 -
Rio Arriba RM Sub B 16 11 0.9 4 12.0 < 200
Sandoval RM Bit C 14 12 0.9 5 16.0 < 200
San Juan RM Bit C 15 13 0.7 ? 21.0 < 200
Santa Fe RM Bit B 2 7 0.8 3 8.0 -
Sierra RM Bit 4 7 0.7 3 4.0 -
Socorro RM Bit C 3 11 0.7 2 7.0 -
Valencia RM Bit C 7 [ 0.5 3 5.0 ~

*Owing to the irregular topography and folding of coal seams, depth estimates are
valid only in level deposits of the San Juan Basin,



Descriptions for Table 1-1.

. Province - indicates whether a county is in the Gulf Coast Lignite

Province or the Oklahoma-Arkansas Coal Province.

. Rank - designation of the general characteristics of the coal as
determined by the degree to which the coal has been altered from its
original woody state. Rank 1s determined by the heating value of
the coal (expressed in BTU per pound of naturally moist coal) or for
the higher ranks of bituminous coal and anthracite, by the percentage

of fixed carbon. Rank is defined in Table 1-2.

. Moisture - expression of the percentage of the coal that is moisture

in the as-mined condition.

. Ash - incombustable as-mined coal remaining as a solid after the

coal 1s burned.

. Sulfur - total of all forms of sulfur present in the coal.

. Number of Seams - subjective approximation of significant seams of

coal that are known in the county.

- Total Thickness - the sum total thickness of all of the significant

coal seams.

. Depth - general description of the distance below the ground surface

at which the uppermost significant coal seam occurs.

Since the information for this table comes from very inconsistent
sources, the following should be concidered. For the developed mining
districts, the data is for coal from the thickest seam and/or most pro-
ductive mine in the county. Where coal data is based only on a sampling
program, the data is for the sample from the thickest seam in the county.
1f there is only a mention of the presence of coal and its rank, only
this information is tabulated. When only a range of composition is given

for a county, the data in the table is the midpoint of the rarge.
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Table 1-2. Rank of coal.

Types of Coal Z Fixed Carbon Heat Value BTU/1b
Ant 1 Meta-Anthracite over 9BX wx
Ant 2 Anthracite 92 - 97% Lk
Ant 3 Semi-Anthracite 86 - 91% i
Bit 1 Low Volatile Bituminous 78 - 85% atd
Bit 2 Medium Volatile Bituminous 69 - 777 ik
Bit A High Volatile Bituminous A  less than 69% over 14,000
Bit B ﬁigh Volatile Bituminous B less than 692 13,000-14,000
Bit C High Volatile Bituminous C  less than 69X 11,000-13,000
Sub A Subbituminous A * less than 69% 11,000-13,000
Sub B Subbituminéus B less than 69% 9,500-11,000
Sub C Subbituminous C less than 69% 8,300 9,500
Lig A Lignite A less than 697 6,300 8,300
Lig B Lignite B less than 69% below 6,300

% The distinctinn between Subbituminous A and Bituminous C is based on the
wcathering and aggolmerating characteristics of the coal.

#%Coal containing over 69% fixed carbon is ranked by fixed carbon content
instead of heat value.

t Coal of this rank ic present in New Mexico.

Souvce: American Society for Testing and Materials 1978. Specification
for class of coal by rank, D. 388, Philadelphia PA.
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Mountain Coal Province and are in both the Interior Mountain Province and the
Colorado Plateau Province. The coal-bearing formations are similar in both
provinces, however, more complicated structures typical of the Rocky Mountain
Province produce more complex coal deposits in the central part of the State.
Coal deposits of western and northwestern New Mexico are less complex and

extend over a larger area.

1.2.1 Great Plains Coal Province

Eastern New Mexico is underlain by sedimentary rock of late Cretaceous and
early Tertiary age (90-70 million years old). In the northern part of the
State these strata are uplifted to form a plateau. The coal-bearing strata
outcrop around the margin of this plateau to form the Raton Basin or Field

(Exhibit 1).
The landforms of this area range from rolling plateaus to deep valleys and
canyons. Owing to this rugged dissected terrain, some of the deposits must be

mined by underground methods.

1.2.1.1 Extent and Nature of Deposits

The Raton Field occuples approximately the northwestern third of Colfax
County. Coal-bearing beds are generally horizontal, or dip slightly to the
west. Seams are nearest the surface in a zone northeast of Raton and along
the southwest margin of the plateau. The general area of the coal field is
shown in Figure 1-2. Coal is mined in two major seams, the Raton and the
Vermejo, as well as several minor seams——the Tin Pan, Yankee, Left Fork,

Cottonweed Canyon, Ancho Canyon, York Canyon, and Chimney Divide.
Raton coal is typically a high volatile bituminous A or B rank, with a

moderate ash content and low sulfur content (Tabet and Frost 1978). Much of

the Raton coal is suitable for metalurgical use and therefore of high value.
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Figure 1-2. Areas of production in the major coal seams of the Raton
District. (Tabet and Frost 1978)
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1.2.1.2 Geologic Formations

The coal seams of the Raton Field occur in the sandstones and shales of
the Vermejo Formation of late Cretaceous age (70 million years old) and in the
overlying, younger conglomerate and sandy shale of the Raton Formation which
is ‘of early Eocene age. On the eastern side of the field the occurrence of
mineable coal 1s affected by the presence of volcanic basalts which overlay
the coal seams. These flows are related to the Mid-Tertiary age volcanos of
northeastern New Mexico and southwestern Colorado. The coal-bearing
formations correlate directly with the deposits of the Trinidad and Denver

areas in Colorado.

l.2.1.3 Reserves

The current estimate of the Raton Field includes total reserves of 4.7
billion tons in seams 14 inches (.3m) or more in thickness (Tabet and Frost
1978). Reserve .estimates are not available for separate districts in the
field because current production is concentrated, and release of district

reserves would compromise proprietary data.

1.2.2 Rocky Mountain Coal Province

The Rocky Mountain Coal Province includes deposits through central and
western New Mexico. There are 12 named coal fields or districts in this

province in addition to other unidentified minor coal outcrops (Exhibit 1).

These fields range in size and physical characteristics from the San Juan
Basin with over 26,000 mi? (67,300 km2) of coal-bearing formations in
gently folded beds, to the Carthage Field with an area of less than 10 ni?
(25.9 km2) of highly folded seams. Deposits of this province are in the
same geologic group with the exception of a few isolated outcrops of

economically insignificant coal.
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1.2.2.1 Extent and Nature of Deposits

The 12 fields that make up this province yield coal ranging in ramk from
subbituminous through semianthracite in beds intensely folded to beds
relatively undisturbed. Some of the deposits are associated with igneous
intrusions that have elevated the coal-bearing strata to near the surface, and
in some 1instances heat from the intrusion has ralsed some of the bituminous

coal to the rank of semianthracite.

The coal fields described in the following sequence are located on Exhibit

Carthage Field - This district is located in east-central Soccorro County

on the margin of an extensively faulted south plunging fold. There are
two seams; the significant seam is up to 6 feet (1.8 meters) thick and
occurs near the base of the Mesaverde Group. The deposits extend over an
area of about 10 miZ (25.9 km2). Coal in this field is generally

high-volatile bituminous C.

Cerrillos Field - The Cerrillos Field is situated in the west-central part

of Santa Fe County in the foothills of the Ortiz Mountains. Coal-bearing
strata from 3 to 6 feet (0.9 to 1.8 meters) thick are found in the lower
part of the Mesaverde Group. The seams are named (from lower to upper)
Cook and White, Peacock, and White Ash. The field is in a complex area of
downfolding and faulting intruded by dikes of igneous rock. Some of the
bituminous coal near the igneous intrusions is altered to a semianthracite

rank.

Datil Mountain Field - This field is located near the junction of Socorra,

Catron, and Valencia counties in the west-central part of the State. The
coal seams are from 3 to 5 feet (0.9 to 1.5 meters) thick and are located
near the base of the Mesaverde Group. The geologic structure is
complicated by extensive folding and faulting with associated igneous

intrusions. The coal is subbituminous and bituminous rank.
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Engle Field ~ The Engle Field is located in east-central Sierra County and
containg thin seams, 1 to 2 feet (0.3 to 0.6 meter) thick, of bituminous
coal. The seams dip rather steeply so that depth to-the coal increases
from west to east. The coal is from the lower part of the Mesaverde

Group.

Hagen Field - The Hagan Field is located in southeastern Sandoval County
just west of the Cerillos Fileld. Seams are of high-volatile bituminous C-
coal from 3 to 5 feet (0.9 to 1.5 meters) thick, and are located in the
lower part of the Mesaverde Group. The geological structure is complex

with numerous faults in coal-bearing beds.

Jornada del Muerto Field — This field is located in eastern Socorro County

to the northwest of the Carthage Field. Lenticular seams of high-volatile
bituminous C coal up to 3 feet (0.9 meter) in thickness occur in beds
similar in composition and geology to those in the Carthage Field. The

extent of the southern part of the deposit is not determined.

Rio Puerco Field — This field is located in western Bernalillo County and

southwestern Sandoval County. Seams of bituminous coal from 2 to 3 feet
(0.5 to 0.9 meter) thick occur in steeply dipping blocks in a complex
faulted strata. The field is also considered an outlying member of fields

of the San Juan Basin located to the west.

Salt Lake Field - The Salt Lake Field, located near the Arizona border in

Catron and Valencia counties is less well known than other coal fields due
to minimal development. Coal seams from 4 to 5 feet (1.2 to 1.5 meters)

thick are reported in the area.

San Juan Basin Field - This large field of more than 26,000 miZ (67,300

kmz) is subdivided into 19 districts for purposes of mine designations.
In this field, coal is mined from strata of both the Fruitland Group and
the Mesaverde Group. Much of the coal 1s within a shal;ow depth zone
suitable for surface mining (Exhibit 1).
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Districts in the New Mexico portion of the field are shown in Figure 1-3

and listed as follows:

e Fruitland Group

--Basti
-=Fruitland

Mesaverde Group

—-Barker Creek
—=-Chaco Canyon
—-Chacon Mesa
—-Grown Point
--Gallup
—-Hogback
—-Lavantera

--Navaho
--Star Lake

~-New Comb

—--San Mateo
—-Standing Rock
—-Taylor Mountain
—-Tierra Amarilla
—-Toadlena

--Zini

Sierra Blanca Field - This field is located in southwestern Lincoln County

and northern Otero County. It contains high volatile bituminous C coal in
seams of the Mesaverde Group that dip at angles of up to 15°. Numerous
folds and faults make mining of the coal difficult. Although the seams are
up to 7 feet (2.1 meters) thick in some areas, most contain large bodies

of sand.

Tierra Amarilla Field - This field is located to the east of the San Juan

Basin Field and is sometimes considered part of the San Juan Field. The
deposits of subbituminous coal are in an outlying portion of the Mesaverde
Group located in the Tierra Amarilla area of Rio Arriba County. The seam
lies wunder a small mountain where deposits are exposed around the
periphery. The individual coal seams vary in thickness over comparatively

short distances, making mining somewhat unpredictable.

Tijeras Field - This small field is located in an isolated block of the

Mesaverde Group in the Sandia Mountains of eastern Bernalillo County.
Seams of bituminous coal from 1 to 3 feet (0.3 to 0.9 wmeter) thick are
folded to high inclination. The coal-bearing beds are in the lower part

of the Mesaverde Group.
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1.2.2.2 Geological Formations

The coal deposits of the Rocky Mountain Province are present in two rock
strata of late Cretaceous age (90 to 70 million years old). The Mesaverde
Group is a sequence of sandstone, shale, and limestone, combined with seams of
coal that occur throughout the State (Figure 1-1). Most coal in the San Juan
Field, and virtually all of the coal in the other fields of this province,
occur in these strata. The most important coal-bearing strata of the
Mesaverde Group 1is the Crevasse Canyon Formation in the southern and
southwestern fields, and the Menefee Formation in the northwestern field. In
the central part of the San Juan Field there are major coal deposits of the
Fruitland Formation which occur above the Mesaverde Group. The location of the
coal formations and mining districts in the San Juan Basin are shown in Figure
1-3.

1.2.2.3 Reserves

The estimated coal reserves for New Mexico are presented in the following
list of coal fields. Reserves are estimates of the coal present in seams more
than 14 inches (0.3 meter) thick and within 3,000 feet (909 meters) of the
surface. Sizeable areas with coal seam within 200 feet (60 meters) of the
surface and suitable for surface mining are shown in Exhibit 1. The following
data were derrived from Tabet and Frost (1978), Beaumont and Kottlowski
(1971), and the US Geological Survey (PACER data 1980).

Coal Field Reserves in Millions of Tons
Carthage Not established

Cerrillos 53.2

Datil Mountain More than 1,000

Engle Field Not established

Hagan 17.3

Jornada del Muerto Not established

Rio Puerco Not established



Coal Field

Salt Lake
San Juan Basin
Fruitland Formation
Mesaverde Group
Total
Sierra Blanca
Tierra Amarilla

Tijeras

Reserves in Millions of Tons

320.0

248,810.0
33,928.0
282,738.0
1,600.0
3.4

1.6
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CHAPTER 2.0 EXISTING AND PLANNED COAL DEVELOPMENT



2.0 COAL DEVELOPMENTS

2.1 INTRODUCTION

This chapter presents an overview of coal development as it exists and is
expected to develop in the near future. The discussion examines the three most
probable forms of lignite and bituminous coal development (coal mines, coal-
fired electric generating facilities, and coal gasification and liquefaction
facilities) in the Study Area. A brief description of each technology, in-
cluding pertinent environmental considerations are presented. All known exist-

ing and planned coal developments are documented.

The primary limitations to the information presented in this chapter are:

° the necessity of timely response by industry to requests for
information;
° the desire of industry to maintain confidentiality about

existing and planned operations;

] the desire of State regulatory agencies to respect industry
confidentiality; and

° the varying stages of development of planned facilities.

2.2 TECHNOLOGY OF COAL DEVELOPMENT

There are three predominant categories of coal development: coal mines,
including surface and subsurface mines, coal-fired electric generating
facilities, and coal gasification and liquefaction facilities. Section 2.2
contains a generalized outline of each development found in the Study Area,
including associated environmental considerations. Typical environmental
effects and mitigation measures are also included. The level of information
presented is appropriate for drawing generalized conclusions about potential

areas of environmental concern during preliminary project planning.



2.2.1 Coal Mines

In New Mexico, coal is either bituminous or subbituminous rather than
lignite. Some bituminous mines, especially in the Raton Field, produce
metallurgical grade coal. Both surface mining and sub-surface mining methods

are utilized in New Mexico.

2.2.1.1 Surface Mining

Surface coal mines are classified as area mining, (a) conventional or (b)
mountain top removal; contour mining, (a) box cut or (b) block cut; or open

pit mining.

The following activities are generally uniform and common to all surface

mining operations, differing only in procedural sequence among mining systems.

clearing

surface water diversion

drilling and blasting

overburden stripping & storage
dewatering

coal loading and transportation
coal processing

topsoil and overburden replacement
revegetation

reclamation and maintenance

Typical consumed resources, waste streams, environmental effects, and
mitigation measures -for each surface mining activity are included in Table
2-1. Revegetation, reclamation, nd maintenance are not included as separate

operations because they are considered mitigation measures.
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Table 2-1.

Operation

Resources Consumed

Environmental considerations associated with surface mining.

Waste Streams

Effects

Mitigation

Clearing

Surface water diversion

Drilling & blasting

Stripping and storage

Dewatering

Coal loading &

transportation

Coal processing

Topsoil & overburden
replacement

Equipment, fuel, labor,
timber, habitat

Equipment, fuel, labor,
habitat

Equipment, fuel, labor,
land use

Equipment,. fuel, labor,
water (minimal)

Equipment, fuel, labor

Equipment, fuel, labor

Equipment, fuel, labor

Equipment, fuel, labor

TSS -~ Total Suspended Solids
TSP -~ Total Suspended Particulate

Fugitive dust, trees,
brush, equipment ex-
haust, runoff

Stream sediment, equip-
ment exhaust, fugitive

dust

Noise, fugitive dust

Runoff, fugitive dust,
equipment exhaust, run=-
off treatment sludge

Drainage, treatment
sludge

Vehicle emission, noise,
fugitive dust

Solid waste, wastewater,
storage pille runoff,
noise, fugitive dust,
air emissions

Fugitive dust, equip-
ment emissions

Decreased habitat, in-
creased TSS in receiv=-
ing stream, temporarily
decreased air quality

Habitat alteration, in-

-creased TSS in stream,
temporarily decreased

air quality

Increased TSP, increas-
ed noise

Erosion, inercased TSS
and. altered pH in
receiving streams, in-
creased TSP

Increased TSS and
altered pH in receiv-
ing stream

Increased TSP and
vehicle emissions

Increased TSS & alter-
ed pH in receiving
stream, decreased air
quality

Altered infiltrationm,
altered runoff, in-
creased TSS & altered
pH in receiving stream

Reclamation, incremen=-
tal clearing

Reclamation, stream
slope stablization

Locate away from popu-
lated areas

Runon diversion, runoff
collection, runoff
treatment, spraying
water

Drainage treatment
(sedimentation, neu-
tralization), sludge
devatering and disposal

Dust suppression,
emission control, haul
distance minimization

Runoff interception &
treatment, air pollution
control equipment

Ségregate horizons,
revegetation, water
spraying



2.2.1.2 Subsurface Mining

Subsurface coal mines are classified as:

1. Conventional Mining

(a) Room and pillar
(b) Longwall
(c) Shortwall

2. Continuous Mining

(a) Room and pillar
(b) Longwall
(c) Shortwall

There are five basic activities associated with subsurface mining:

Cutting

Drilling

Blasting

Loading and hauling
Roof bolting

In conventional mining, all five activities are carried out separately. In

continuous mining, the first four activities are carried out in one step.

Table 2-2 1includes typical subsurface mining operations, resources
consumed, waste streams, effects, and mitigation measures. Many of the
operations occur underground and do not affect the .environment to the extent

of corresponding surface mining operations.

2.2.2 Coal-fired Electric Generating Facilities

Coal-fired electric generating facilities in New Mexico are bituminous
coal burning. The qualities and proportions of constituents of waste streams
may vary among facilities, but in general, waste streams and waste stream

components are similar.
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Table 2-2. Environmental consideration associated with sub-surface mining.
Operation Resources Consumed Waste Streams Effects Mitigation
Cutting Equipment, fuel, labor Fugitive dust, equip- Increased TSP & equip- Locate away from
ment cmissiona ment emissions, in- populated areas,
creased noise spray water
Above ground coal Equipment, fuel, labor Fugitive dust, vehicle Increased TSP & other Dust suppression,
transportation enigsions, noise vehicle emissions emission control,
haul distance
minimization
Coal storage Equipment, fuel, labor Runoff Increased TSS & alter- Runon diversion,
ed pH in receiving runoff collection,
stream runoff treatment
Coal processing _Equipment, fuel, labor Soli¢ waste, waste- Increased TSS & alter- Air pollution con-
water, noise, storage ed pH in receiving trel runoff collect-
pile runoff, fugitive stream, increased air ion & treatment
dust ' emissions
Dewatering Equipment, fuel, labor Drainage, treatment Increased TSS & alter- Wastewater treat-

Post mining drainage

General

ISS ~ Total Suspended Solids
TSP - Total Suspended Particulate

sludge

Drainage

PH in receiving stream

Incrcased TSS & alter-
ed pH in receiving
stream

Subsidence of land
surface

ment sludge de-
watering & disposal

Drainage collection
& treatment, Seal-
ing abandoned mines

Adequate roof
support



Liquid Wastes

sanitary waste

boiler blowdown

organic metal cleaning waste
inorganic metal cleaning waste
demineralizer waste

cooling tower blowdown

condensate polisher waste

fuel storage pile runoff
lime/limestone storage pile runoff
process area runoff

ash quench water

laboratory wastes

waste oils, hydraulic fluids
preoperational boiler cleaning waste

Alr Emissions

fugitive dust

total suspended particulate
SO,

NOy,

HC

co

metals

Solid Wastes

treatment sludges

flue gas desulfurization sludge
fly ash

bottom ash

economizer ash

Liquid waste treatment systems at electric generating facilities depend on
the waste characteristics which are affected by raw intake water quality, fuel
characteristics, water quality of the receiving water body, and process
configuration at the facility. Typical air emission control equipment includes
wet lime or limestone flue gas desulfurization scrubbers, or hot or cold side
electrostatic precipitators for particulate removal. Solid wastes typically

are landfilled when appropriate, or disposed of by contract waste disposers.

Condenser water cooling systems are environmentally significant. Common

systems include impoundments (lakes or ponds) and cooling towers (wet or dry).
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Materials consumed in significant quantities during construction and

operation of an electric generating facility are listed below.

Construction materials
Labor

Energy

Water

Land area

Coal

Lime or limestone
Chemical substances
Equipment

2.2.3 Coal Gasification and Liquefaction Facilities

There are dozens of coal gasification and 1liquefaction technologies
currently under development. The processes can be categorized generically as
(1) in-situ, where the coal is gasified or liquefied in-place underground
without first being mined, and (2) above ground where the c¢oal is mined,

processed, and then gasified or liquefied.

2.2.3.1 Gasification

Some of the more common above ground gasification processes are the Lurgi
Process, the Koppers-Totzek Process, the Winkler Process, and the Texaco
Gasifier Process. All produce low/iuntermediate-Btu gas or high-Btu gas. The
product gas contalns varying concentrations of methane, hydrogen, and carbon
monoxide. Gasifier reactors produce low-Btu gas from coal and steam. In a
hydrogasifier, coal, steam, and hydrogen react to produce intermediate-Btu
gas. A devolitization reactor is very similar to a hydrogasifier. Heat must
be added to all three systems. A typical gasification operation would include

the following process units:

gasification

shift conversion

gas cooling

gas purification

methanation

gas compression and drying

byproduct recovery (organic, liquids, ammonia sulfur)



Table 2-3 1includes the typical waste streams and treatment methods
associated with non-in-situ gasification. Waste streams associated with coal
processing prior to gasification are similar to those discussed in Section
2.2.1.1.

In-situ gasification takes place underground. Reaction gases are injected
through an injection well into a coal deposit where gasification takes place.
Product gas 1s removed from the ground through a production well in another

part of the deposit.

A major environmental effect of 1in-situ gasification 1is potential
groundwater pollution. Volatile organics vaporize, sweep through the
gasification zone, and condense on coal, land, clay, and rock. Trace elements
(e.g., Hg, Cd, Pb, and B) remain in ash or condense on surrounding materials.
As groundwater levels are reestablished after gasification, these organics and

trace elements can pollute groundwater.

Subsidence from in-situ gasification can seriously affect groundwater
resources and modify area topography. Fractures created in overlying strata
can decrease groundwater quality and quantity causing contamination and loss.
Rock fracturing and subsidence may be prevented by designing the size, shape,
and spacing of cavities to provide adequate natural support, or by providing

additional support to cavities.

Less data are available on air pollution from in-situ gasification than on
water pollution and land subsidence. It has been assumed that control
technology for cleaning gas streams from in-situ gasification processes will
be directly transferable from above-ground gasification technology (USEPA
1980f).

2.2.3.2 Liquefaction

All liquefaction processes produce liquids by yielding a material having

higher hydrogen content than coal. Hydrogen content can be increased by either

2-8
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Table 2-3. Typical major waste streams, resources consumed, and mitigation methods assoclated with
surface gasification operations.

Operation

Coal processing

Gasification

Shift conversion

Gas cooling

Gas purification

Methanation

Gas compression
and drying

By-product recovery

Resources Consumed

Waste Streams

Equipment, fuel,
labor, water

Equipment, fuel,
labor, water,
reaction gases

Equipment, fuel,
labor, catalysts,
water

Equipment, water

Purifying media,
equipment, fuel,
labor

Equipment, fuel,
labor, catalyst,
water, reaction
gases

Equipment, fuel,
labor

Catalyst, equip-
ment, labor, fuel

Fugitive dust, rocks,

debris, storage plle
runoff

Wastewater (NHq,
phenols, cyaniie),
tar, char, ash,
stack gases

Acid gas, waste-
water, spent
catalysts

Blowdown, waste
heat

Spent media, sludge

Wastewater

Wastewater

Spent catalyst,
waste heat, tail
gases

Mitigation

Cylones, spraying water, bag filters,
runoff neutralization and sedimentation

Various wastewater treatment processes,
reuse, utilization of tar and char by
combustion or gasification, dewater and
landfill ash, lime or limestone stack
gas scrubbing

Sulfur recovery, various wastewater
treatment processes, catalyst recovery
Blowdown neutralization and sedimentation,

waste heat recovery

Treatment, disposal

Reuse as boiler feed water

Treatment and disposal or reuse

Oxidation and disposal of catalyst,
waste heat recovery, air emission
treatment
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Table 2-~3. Typical major waste streams, resources consumed, and mitigation methods associated with
surface gasification operations (concluded).

Operation Resources Consumed Waste Streams Mitigation

Auxiliary operations

Oxygen generation Equipment, fuel,
labor

Stack gas (nitrogen)

Treatment chemi-
cals, equlpment,
labor, fuel

Waste treatment Sludge, effluent Sludge treatment and disposal, effluent

discharge or reuse

Transportation Equipment, labor, Fugitive dust, Roadway maintenance, emission control
fuel vehicle emissions
Runoff Soil Wastewater (sus- Neutralization, sedimentation, oxidation,
pended sediments, o0il separation
organics, oil)
Other Water Sanitary waste Biological oxidation, other treatment

Source: USEPA.

Environmental review of synthetic fuels.

methods

Research Triangle Park NC, 3 (4): 15 p.



adding hydrogen to the coal or stripping the hydrogen-rich components from the

coal, depending on the process. Typical unit processes include:

coal preparation
hydrogenation
pyrolysis/hydrocarbonization
hydrotreating

catalytic synthesis
supercritical gas extraction
phase separation
fractionation

acid gas removal
hydrogen-synthesis gas-generation (USEPA, Office of Research and
Development 1978)

Not all liquefaction systems require all the above processes. Table 2-4
includes unit processes, typical resources consumed, typical waste streams,
and typical environmental effects and mitigation measures associated with coal

liquefaction.

Different liquefaction processes have unique waste streams which require
individualized waste treatment techniques. In general, common air pollution
control technologies are listed in Table 2-5. Common wastewater treatment

systems are listed in Table 2-6.

In-situ liquefaction 1s a developing technology similar to in-situ
gasification. It requires pumping a solvent into a fractured coal deposit. The
liquid product is then removed through recovery wells. In most cases, a
portion of the coal reserve 1is ignited to provide heat for the process. The
environmental effects of in-situ liquefaction are similar to those of in-situ
gasification. The potential for groundwater contamination is increased with

liquefaction because solvents are introduced into the liquefaction zone.

2.3 EXISTING AND PLANNED COAL DEVELOPMENT

Facilities in operation, under construction, or issued new source National
Pollutent Discharge Elimination System (NPDES) permits and/or State mining
permits are categorized as existing facilitles. Facilities in the planning
stage and anticipated to be in operation by 1990 are categorized as planned

facilities. All known facilities are shown in Exhibit 2.

2-11
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Table 2~4. Typical major waste streams, resources consumed, and mitigation methods associated with
surface coal liquefaction technologies.

Operation Resources Consumed Waste Streams Mitigation
Coal processing Equipment, fuel, Fugitive dust, rocks, Cyclones, bag filters, water spraying,
labor debris, storage pille runoff neutralization and sedimentation
runof f
Hydrogenation Equipment, fuel, Stack emissions (CO, Equipment and operation control, scrubbers,
labor, catalyst NOx, HpS, NHj, hydro- waste heat recovery, wastewater treatment

carhons), waste heat,
quench water (phenols,
tars, NH;, thiocyan-
ates, sulfides, chlor-
ides), spent catalyst

Pyrolysis/hydro- Equipment, fuel, Stack emissions (CO, See hydrogenation
carbonization water, reaction NO,, H,S, NH3, hydro-
gases carbons), waste heat,

quench water, spent
catalyst, ash, slag,

char
Hydrotreating Equipment, fuel, Condensate (phenols, See hydrogenation
labor, catalyst NH4, sulfides), spent

catalyst, stack emis-
sions (CO, NOy, H3S,
NH3, hydrocarbons,
particulate), waste

heat
Catalytic synthesis Equipment, fuel, Condensate (phenols, See hydrogenation
labor, catalyst NH,, sulfides), stack

emissions (CO, NO,,
N2S, NH3, hydrocar-
bons), spent cata-
lyst, spent sbsorbent
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Table 2-4. Typical major waste streams, resources consumed, and mitigation methods associated with
surface coal liquefaction technologies (continued).

Operation

Supercritical gas
extraction

Phase separation

Fractionation

Acid gas removal

Hydrogen-synthesis
gas-generation

Resources Consumed

Water, equipwment,
labor, solvent

Equipment, fuel,
labor

Equipment, fuel,
labor

Aborbent, equip-

ment, fuel, labor

Equipment, fuel,
labor, catalyst

Waste Streams

Quench water (phenols,
tars, ammonia, thio-
cyanates, sulfides,
chlorides), ash, slag

Wastewater (oil, hydro-
carbons, phenols, NH,,
sulfides), stack emis-
sions (hydrocarbons,
sulfides, S02, NH4,
particulate), fugitive
dust, ash, slag, char

Stack emissions (H3S,
C0j), condensate
{(hydrocarbons, dis-
solved salts), ash,
slag, char

Spent solvent, stack
gases (C0,, H32S, CO,
hydrocarbons, sulfides)

Quench water (phenols,
tars, NHy, thiocy-
anates, sulfides,
chlorides), spent cata-
lyst, ash, slag, char,
waste heat, stack emis-
slons (H2S, CO, COg,
NO,, NH3, hydrecar-
bons, sulfides)

Mitigation

Wastewater treatment, landfilling

Wastewater treatment, scrubbers,
particulate

Alr emission control, wastewater
treatment, landfilling

Solvent regeneration, air emission
control

Wastewater treatment, air emission
control, waste heat recovery, land-
filling
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Table 2-4. Typical major waste streams, resources consumed, and mitigation methods associated with
surface coal liquefaction technologies (concluded).

Operaticn Resources Consumed Waste Streams Mitigation
Auxiliary operations
Air emission Equipment, labor, Particulate, flue gas Sludge dewatering, neutralization,
control fuel, water desulfurization landfilling
sludge
Wastewater Equipment, labor, Sludge Sludge dewatering and treatment,
treatment fuel, chemicals landfilling

Source: Office of Research and Development. 1978. Symposium proceedings: environmental aspects of fuel
conversion technology, IIL. USEPA, Research Triangle Park NC, 544 p.



Table 2-5. Common air emission control technologies used in coal
liquefaction systems.

Particulate Controls

Dry inertial separators
cyclones
multiclones
baffle chambers
settling chambers
impingement separators
gravity settling chambers

Electrostatic precipitators
Bag (fabric filters) houses

Wet scrubbers
NO__Control
Reduction in excess air and temperature
§92 Controls

Wet limestone scrubbing

Limestone injection

Sulfur Recovery

Claus plants

Stretford plants

Gaseous Pollutant Control

Flares

Absorption

Evaporation Controls (mainly hydrocarbons)

Storage tank modifications
Inspections and maintenance

Vapor collection and recovery equipment

Source: Office of Research and Development. 1978. Symposium proceedings:
environmental aspects of fuel conversion technology, III. USEPA,
Research triangle Park NC, 544 p.
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Table 2-6. Common wastewater treatment technologies used in coal

liquefaction systems.

Physical

Sedimentation
Flotation

0i1 Separation
Stripping

Solvent Extraction
Adsorption
Combustion

Filtration

Source: Office of Research and Development.

Chemical
Neutralization
PH adjustment
Coagulation
Precipitation
Oxidation

Ion exchange

1978.

Biological

Activated sludge
Trickling filter
Aerated lagoons

Waste stabilization
ponds

Symposium proceedings:

environmental aspects of fuel conversion technology, III. USEPA,
Research Triangle Park NC, 544 p.



2.3.1 Coal Mines
All mines identified as exploratory mines are not discussed in this study.
However, not all mines could be classified as -exploratory or producing due to

the lack of available data.

2.3.1.1 Exisiting Coal Mines

Surface mining techniques are discussed in Section 2.2.1.1 and subsurface
mining techniques are discussed in Section 2.2.1.2. A list of coal mines in

New Mexico, and pertinent information about each is contained in Table 2-7.

2.3.1.2 Planned Coal Mines

A list of coal mines planned in New Mexico is presented in Table 2-8. The
date of operation is dependent in part on the dates of permit issuances and
the establishment of purchase agreements for the coal produced. State surface
mining regulations require topsoil to be segregated during reclamation except
in cases where the mine owner can demonstrate that the practice is
unnecessary. It is therefore assumed that segregation will take place during

reclamation at most planned mines.

2.3.2 Coal-Fired Electric Generating Facilities

The coal-fired electric generating facilities in New Mexico listed in this
document include facilities supplying electricity for large areas. Coal-fired
furnaces supplying energy other than electricity are excluded. Excluded
facilities are generally small and insignificant compared to electric utility
facilities.

2.3.2.1 Existing Coal-Fired Electric Generating Facilities

A list of existing coal-fired electric generating facilities in the Study

Area and pertinent information about each facility is presented in Table 2-9.
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Table 2-7.

Counties

Colfax

McKinley

San Juan

Name

Westridge

York Canyon

Amcoal #1

McKinley

Mentmore

Con Paso-
Burnham

Bisti
Black
Diamond

De-Na-Zin

Gamerco

Existing coal mines in 13 counties in New Mexico.

1 Production
Mining Area Rate[kkg/yr
Method {ha(ac)]) {t/yr)]
Surface 1,170 700,000
(2,890) (800,000)
Subsurface 2,970 0.4 to 0.9
and Surface (7,330) million
(0.5t0 1
million)
Surface 57 NA
(140)
Surface 10,619 NA
(26,219)
Surface 2,730 NA
(6,740)
Surface 16,316 NA
(40,286)
Total Projected
Lease
Surface NA NA
Surface NA NA
Surface 130 NA
(320}
Surface NA NA

Dates of 2 Discharge
Operation Coal Type To
1976 Bituminous None
approx. Bituminous None
1955
1976 Sub-bitum~ None
inous
1962 Sub-bitum- None
inous
1979 NA None
1980 Sub-bitum~  None
inous
NA NA None
(inactive)
NA NA None
(inactive)
NA NA None
(active)
NA Bituminous None

Reclamation

Grassland

Grassland
and pines

Grassgland
Grassland
Grassland

Grassland

Grassland
Grassland
Grassland

Grassland

Osmer

Kaiser Steel Corp.

Kaiser Steel Corp.

Amcoal, Inc.

Pittsburgh and
Midway Coal Co.
Carbon Coal Co.

Congolidated Coal
Co.

Western Coal
Co.

Black Diamond
Coal Co.

Sunbelt Mining
Co.

Carbon Coal Co.
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Table 2-7. Existing coal mines in 13 counties in New Mexico (concluded).

Owner

1 Production
Mining Area Rate{kkg/yr Dates of Discharge
County Nane Method [ha(ac)] (t/yr)] Operation Coal Type? To Reclamation
Gallo Wash Surface NA NA 1982 NA None Grassland,
Segregate
Horizons
La Plata Surface NA NA 1981 NA None Grassland
Navajo Surface 16,316 NA 1963 Sub-bitum- None Grassland
(40,286) inous
San Juan Surface 1,453 NA 1973 Bituminous None Grassland
(3,588)
Sandoval Arroyo #1 Sub- 98 NA 1980 Bituminous None -
Surface (243)
Socorro Tres Sub- 32 NA 1980 NA None -
Hermanos Surface (80)

- = Not applicable

NA -~ Information not available

(inactive) - Mine permitted but not yet in operation
(-) - Not applicable

- Areas for subsurface mines are mine areas projected upward to the surface plus areas of surface facilities.
Areas for surface mines are permitted areas except where noted.
2

- All coal 1is either Bituminous or Sub-bituminous.

Alamito Coal
Co.
Western Coal Co.

Utah Intermational
Coal Co.

Utah International
Coal Co.

Transcontinental
Coal and Export

Cactus Industries
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Table 2-8.

County

Lincoln

McKinley

San Juan
San Juan
or McKinley

Sandoval

Santa Fe

NA

Name

0l1d Abe

Carbon II
Lee Ranch

West Area

Black Lake

La Ventana

Star Lake

Carillos

S. Hospah

Planned coal mines in 13 counties in New Mexico.

1 Production
Mining Area Rate[kkg/yr Dates of Discharge
Method [ha(ac) ] (t/yr)] Operation Coal Type To
Surface NA NA NA NA None

NA NA NA NA NA None
Surface NA NA NA NA None
Surface 6,100 NA NA NA None

(15,000)

NA NA NA NA NA None

Sub- 4,252 1.3 million 1982-2027 Bituminous Rio Puerco
Surface (10,498) (1.4 million)
Surface NA NA . NA NA None
Sub- NA NA NA NA None
Surface

NA NA 3.1 million 1981- NA NA None

NA - Information not available

- Areas for subsurface mines are mine areas projected upward to the surface plus areas of surface facilities.

(3.4 million)

Reclamation

NA

NA

NA

NA

NA

Owner

Great American
Coal Co.

Carbon Coal Co.

S F Mining, Inc.
El Paso Coal Co.
Western Associated
Coal Corp.

Ideal Basic
Industries

Chaco Energy Co.

Horizon Mining Co.

'Chaco Energy Co.
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Table 2-9. Existing Coal-fired electric generating facilities in 13 counties in New Mexico.

No. of
County Name Units

Generation
Rate per
Unit (MW)

San Juan Four Corners 5

San Juan 4

NA - Information not available

APSC - Arizona Public Service Company

ESP - Electrostatic precipator

FGO - Flue gas desulfurization

PSCNM - Public Service Company of New Mexico

190/190/252/
818/818

314/306/468/
472

Coal Type

Bitunminous

Bituminous

Date

On-Line

1963/1963/
1964/1969/
1970

1976/1973/ 1979
1979/1982

Cooling
Method

NA

Mechanical
towers (1
wet/dry)

Air Pol.

NA

ESP, FGD
NA

Owner

APSC

PSCNM



Section 2.2.2 includes a discussion of the environmental considerations

typically assoclated with coal-fired facilities.

2.3.2.2 Planned Coal-Fired Electric Génerating Facilities

Table 2-10 contains a 1list of planned coal-fired electric generating

facilities with background information about each.

2,3.3 Coal Gasification and Liquefaction Facilities

There are no coal gasification or liquefaction facilities in operation in
New Mexico. All four planned facilities are presently preparing feasibility
studies. The Energy Transition Corporation Project is in the most advanced
stages of planning. A list of planned facilities and pertinent information

about each are presented in Table 2-11.
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Table 2-10. Planned coal-fired electric generating facilities in 13 counties in New Mexico,

Generation
No. of Rate per
County Name Units Unit (MW) Coal Type
San Juan New Mexico 4 500 Bi tuminous
Unnamed 1 330 Bituminous

NA - Information nor available
PSCNM - Public Service Company of New Mexico
PEGTC - Plains Electric Generation and Transmission Co-op.

Date

On~Line

1990/1992/
NA

1984

Cooling

Method

NA

NA

Air. Pol.

Cont. Meth.

NA

NA

Ouner

PSCNM

PEGTC
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Table 2-11. Planned coal gasification and liquefaction facilities in 13 counties in New Mexico.

County Name
McKinley NA
San Juan NA

NA
McKinley or NA
San Juan

Process Coal Type

NA - Information not available

Liquifaction NA
(probably Lurgil)

Gasification NA
or Liquifaction

‘Gasification NA

or Liquifaction

Liquefaction NA

Coal
Consumption Air. Pol.
per Year [ kkg(t)) Cont. Meth.
NA NA
NA NA
NA NA
NA NA

Dates of

Operation
NA

NA

Owner

Energy Transition
Corp.

Public Service Co.
of New Mexico

Texas Eastern
Synfuels

Thermal Energy/
Peabody Coal
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CHAPTER 3.0 EARTH (NON-COAL) RESOURCES



3.0 EARTH (NON-COAL) RESOURCES

3.1 INTRODUCTION

Earth resources are a combination of the physical elements of the surface
and subsurface of the earth from which most life forms derive their basic
needs. The importance of these resources 1n a particular location varies
depending on the nature in which various elements interact with other elements

of the environment.

This chapter presents information (Table 3-1 and Exhibit 3) intended to
ald in proper environmental planning to minimize adverse concerning effects of
coal development on earth resources. Concerns for coal/lignite development
include erosion, restoration, and reclamation (or enhancement) of the contour

of the land and the soil conditions, and effects on other mineral resources.

3.2 PHYSIOGRAPHY

The processes of uplift, erosion, deposition, settling, faulting, and
folding produced a highly diverse terrain in New Mexico. The results of these
processes produced the major physiographic regions of the Study Area: the
Great Plains, Southern Rocky Mountains, Colorado Plateau, and Basin and Range
(Figure 3-1). The Great Plains occur only in Colfax County, while the
Southern Rocky Mountains comprise only parts of Rio Arriba and Santa Fe
counties. The remainder of the Study Area 1is comprised of the Colorado Plateau

and Basin and Range provinces that cover the majority of the Study Area.

3.2.1 Great Plains

The Great Plains Province of the United States extends into eastern New
Mexico and 1includes most of Colfax County. In the Study Area it is

characterized by trenched and deeply eroded areas surmounted by dissected



-t

Table 3-1.

County

Bernalillo

Catron

Colfax

Lincoln

McKinley

Otero

Rio Arriba

Earth resources of 13 New Mexico counties.

Physiography

Plains with
mountains in
the east

Mountainous,
hilly

Mountainous
~ West
plains - East

Plains with
high mountains

Plains with
low mountains

Plains with
high mountains

Hilly, open
high mountains
in East

Soils1

Slope

Level to
moderately
steep

Mostly hilly
to very steep

Gently sloping
to very steep

Gently sloping
to moderately
steep

Gently to
strongly
sloping

Gently to
strongly
sloping, undu-
lating, and
very steep

Nearly level
to steep

Depth

Mostly deep,
shallow on
steep slopes

Shallow

Moderately
deep to deep

Mostly shallow

Shallow, locally

deep

Shallow to deep

Shallow to deep

Texture

Sandy to clay
loam; alluvial
parent material

GCravelly, stony;
igneous, conglome-
rate

Loam to silty clay,
sandy loam to loam
and stony in steep-
er areas

Gravelly loam

Rock outcrops and
stony fine sandy
loam to loam

Mostly sandy except
loamy in mountains

Sandy loam to clay
loam

Other -

Susceptible to
wind and water
erosion, limy

below 20 inches

Neutral to
slightly acid

Neutral to
slightly acid,
sandstone and
shale parent
material

Occur over
limestone and
indurated caliche

Sandstone bedrock

Limy in subsoils;
wind erodable

Sandstone and
shale parent rock

Minerals?
(Non-wetals, metals, hydrocarbons)

Pg' Fll St’ CP' ub Ll G’
S, Mo, Ba, C

LA, Sa, U, Gu, L, G, S, As,
Cp, Fl, Mo, Te, Bi

As, C, St, Mo, U, Th, Tu, I,
L, G, S, Cp, Te, Bi, Ch, He,

cD

s, L, I, Mo, RE, St, Sa, Gp,
G, C, Cp, As, U, Ba, Tu, Fl,
zZ, G

U, Th, St, Gm, Mo, V, Se, C,
P, AR

st, Gp, St, G, S, Cp, Mo,
Sa, L, I, F1, Th

LA, C, I, F1, A, Mo, L, G,
s, z, Cp, U, Th, T, Bi, Gm,
Be, Tu, St, P, NG, AR, He, CD
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Table 3-1.

Countx

Sandoval

San Juan

Sante Fe

Sierra

Socorro

Valencia

Physiography

Variable, plains
to mountains

Plains with low
mountainsg

Plains with
mountains in
Northeast

Plains with high
mountians

Plains with high
mountains

Plains with low
and high
mountaing

Earth resources of 13 Mexico counties (continued).

Soils

Slope

Nearly level to
very steep

Mostly rolling
and undulating

Nearly level to
very steep

Mostly rolling
to very steep

Gently sloping
to very steep

Gentle to very
steep

Depth

Deep in valleys,
shallow in uplands

Mostly deep

Mostly deep

Shallow to moder-
ately deep

Deep in more level
areas, shallow in
rocky uplands

Mostly shallow

Texture

Sand to clay loanm,
some gravelly

Sand to silty clay
loam

Stony and sandy to
loamy

Mostly sandy with
gravel, some loamy,
much rock outcrop

Much rockland,
other areas sand to
clay loam

Variable, rockland
and loamy to clayey

Other

Minerals

Eastern part -
gevere wind and
water erosion
potential

Sand and shale
parent material

Lime accumulations
below 20 inches,
mixed parent
material

Lime in subsoils,
mixed parent
material

Highly mixed parent
material - limestone,
sandstone, igneous,
shale

Mostly sandstone or
igneous parent
material

(Non-metals, metals, hydrocarbons)

Mn, U, Cp, Su, Se, C, Th,
Gp, Gm, G, §, CD, LA, L, Fl,
Ba, Pg, P, NG, AR

P, NG, U, Th, V, C, St, Gm,
AR, He, CD

u) Pgl Hol m’ c' cl s' Ll
Z, Th, I, Cp, St, T, A, As,
Gp, Fl, Tu, Ba

T, C, F1, Gm, I, Mo, U, L,
G, S, Cp, Ba, Gp, V, A, Gu,
Mn, Tu, 2, Pg, Th, St, As, Bi

LA, Ba, St, Mn, L, Z, U, F1,
c, Pg, vV, Cp, I, Gp, Cp, S,
Go, Tu, Su, G, Mo, As, Bi,
cd, St, N, Gu

u, v, Fi, st, G, S, Cp, Gp,
C, Mo, As, LA, Gm, N



Table 3-1. Earth resources in 13 New Mexico counties (concluded).

1Informzat:ion is summarized, being based on predominant features and considering all soil associations in the county. Key to slope designation:

level or nearly level - 0 to 2%; gently sloping or undulating - 2 to 5X; strongly sloping, rolling, or hilly - 5 to 10%; moderately steep - 10
to 25%; steep - 25 to 75X%; very steep - 75% plus. Key to depth designations: deep - greater than 100 centimeters (40 inches); moderately deep -
50 to 100 centimeters (20 to 40 inches); shallow - less than 50 centimeters (20 inches).

2Minerals:
A Antimony Fl - Fluorspar Mo - Molybdenum SG - Sand and Gravel
AR - Asphalt Rock G Gold N Nitrates St - Stone
As - Arsenic Gm - Gem Minerals NG - Natural Gas Su Sulfur
Be - Beryllium Gp - Gypsum Nm - Niobium, Tantalum T Tin
Bi - Bismuth Gu - Guano P Petroleum Te - Tellurium
c Clays He - Helium Pg - Pegmatites Th - Thorium
‘i" Cd - Cadmium 1 Iron RE - Rare Earths Tu - Tungsten
=~ CD -~ Carbon Dioxide L Lead S Silver U Uranium
Ch - Caliche LA - Lightweight Aggregates Sa - Salines, Salt v Vanadium
Cp - Copper Mn - Manganese Se - Selenium z Zinc
Sources: USGS 1975; Bureau of Mines 1978; Maker et al. 1978; Anderson 1957; Talmadge and Weston 1937; USGS 1969; New Mexico Bureau of Mines and
Mineral Resources (NMBMMR) 1969; NMBMMR 1979.
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lava-capped plateaus and buttes (New Mexico Bureau of Mines and Mineral
Resources 1965). Elevations range from about 6,000 feet (1800 meters) above
sea level in southeast Colfax County, to a high point of about 8800 feet (2643
meters) above sea level with local relief varying from approximately 500 to
1000 feet (150-300 meters).

Erosion is a major environmental problem in some of the areas west of
Raton. Steep slopes and orientation of coal beds in major geologic formations

will result in subsurface mining in most locals.

3.2.2 Southern Rocky Mountains

This province is small, comprising eastern Rio Arriba County, northeastern
Santa Fe County, northeastern Sandoval County, and western Colfax County.
Elevations in this mountainous region range from about 6,500 feet (1952
meters) to over 12,000 feet (3604 meters) above sea level, with local relief
varying from 1000 feet (300 meters) to over 3000 feet (900 meters).

The Southern Rocky Mountain Province represents extremely rugged
topography. However, coal deposits in the above mentioned counties 1lie
primarily outside of the boundaries of the more rugged terrain and therefore
should be affected less. Coal development has the greatest potential for
causing problems in far western Colfax County, where the Raton Coal Field

extends into this province.

3.2.3 Colorado Plateau

The northern reaches of the Colorado Plateau consist of a canyoned plateau
known as the Navajo section. In the plateau's southern reaches it turns into a

volcanic region known as the Datil section (Figure 3-1).

Elevations in the Colorado Plateau range from approximately 5,000 feet
(1500 meters) to 10,000 feet (3000 meters) above sea level. The most rugged
parts of the Study Area occur where local relief changes over 3,000 feet.

southern Catron County and western sections of Socorro and Sierra counties



contain areas of high relief. Less . pronounced mountainous areas north and
south of the above areas, as well as the southern edge of the San Juan River
in the northwest, have local relief changes of 1,000 to 3,000 feet (300 to 900
meters). The remaining less eroded areas of the Colorado Plateau reflect local

relief differences of 500 to 1000 feet (150 to 300 meters).

Major locations of environmental concern include the hilly and mountainous
areas of San Juan, Rio Arriba, McKinley, Sandoval, and Valencia Counties. Much
of this area is presently being mined or has planned coal development. However,
many of the mountainous areas of the Colorado Plateau are outside coal deposit

boundaries.

3.2.4 Basin and Range

The Basin and Range region is divided into the Mexican Highland, an area
of isolated and dissected block mountains separated by desert plains, and the
Sacramento Section, an area of mature block mountains with gently tilted
strata forming plateaus and bolsons (Figure 3-1). Elevations range from
approximately 4,000 feet to over 10,000 feet above sea level, while local
relief changes generally exceed 3,000 feet (900 meters). Mountain chains

contrast greatly with the expansive and level International Basin.

Much of the province is outside of major coal deposits, and thus will be
unaffected by coal development. However, most of the localized deposits of
coal in the province are associated with unlevel areas. In these high relief

areas, the potential for erosion also is high.
3.3 SOILS

The productive quality of soil and its suitability for certain uses 1is
largely determined by properties of slope, depth, texture, and levels of pH

(Table 3-1 and 3-2). Soils in the same physiographic regions have similar

soll characteristics and are classified by physical and chemical properties.
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Table 3-2.

Description of major soil associations depicted in Exhibit 3.

Region and Map

Texture (Topsoil/

Present Use/2

Unit Number Depth!  Slope (%) Subsoil Suitability Other
HIGH PLAINS
13 (D) 2-5 Fine sandy loam or Mostly range- Wind erosion
loamy sand/sandy land, some in unvege-
clay loam agricultural tated areas
12 (5-D) 2-10 Loam/clay loam; Rangeland Lime in much
often stony of the sub-
soil
13 (5-MD) 2-5 Loam or sandy loam Rangeland
/sandstone bedrock
COOL DESERT
25 (s-D) 2-5 Fine sandy loam Rangeland Includes
to loam/loam to calcareous
clayey to sandstone alluvium
26 (D) 0-5 Finely to coarsely Agricultural Considerable
loamy/stratified (cropland) urban use
loam and clay
27 (s) 0~75 Loamy sand to Rangeland Barren out-
plus silty clay loam/ crops of
bedrock shale and
sandstone
28 (s) 2-5 Silty clay loam/ Rangeland Prominent
shale local up-
lands;
highly
erodable
29 (D) 2-5 Loamy fine sand/ Rangeland Alluvial and
loamy fine sand wind deposits
and some clay
30 (s) 75 Rockland-sandstone Rangeland Canyonland
plus outcrops



Table 3-2.

Region and Map

Texture (Topsoil/

Present Use/2

Unit Number  Depth!  Slope (). Subsoil Suitability
WARM DESERT
31 (D) 0-25 Variable (sand to Agricultural
clay)/mostly sandy (cropland);
loam rangeland
32 (MD-D) 2-10 Sandy/sandy clay Rangeland
loam
33 (MD-D) 2-10 Fine sandy loam/ Rangeland
’ sandy loam to clay
loam
34 (s-MD) 0-5 Gravelly loam/ sandy Rangeland
clay loam
35 (D) 0-5 Sandy clay loam/ Rangeland
clay loam
37 (s 2-10 Sandy to loamy/ Rangeland
caliche
39 (MD) 2-5 Sandy to sandy loam/ Rangeland
sandy clay loam (many sand
dunes)
40 (D) 2-5 Sandy/sandy clay Rangeland
loam
41 (D) 0-5 Loam/loamy with Severely
gypsum limited
(lictle
vegetation)
43 (D) 0-5 Loam/clay loam Rangeland
44 (D) 0-5 Silt loam/silty clay Rangeland
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Description of major soil associations depicted in Exhibit 3 (continued).

Other

Mostly deep

Wind erodable;
lime in sub-
soil

Water erosion
in unvegeta-
ted areas

Cemented sub-
soil high in
lime

Gravelly at 4
to 6 feet

Caliche and
cementation
below 15 in.

Wind erodable;
calcareous
subsurface

Wind erodable
with dunes

High in gypsum
content ;
calcareous

Contains gyp-
sum and salt;
water erodable

20% strongly
saline;
includes gyp-
sum strata



Table 3-2.

Region and Map

Texture (Topsoil/

Present Use/?2

Description of major soil associations depicted in Exhibit 3 (conmtinued).

Unit Number Depth1 Slope (%) Subsoil Suitability Other
46 (s) 2-10 Stony, gravelly Rangeland Volcanic region
loam/basalt bedrock with some steep
areas
47 (S-MD) 2-75 Stony, gravelly Rangeland Some cementa~
loam/gravelly loam tion in sub-
surface
48 (s> 25-75 Cobbly to sandy Limited use ~ Much bedrock
loam/loamy over some rangeland exposure
bedrock
49 (s) 2-75 Stony loam/stony Rangeland Rock outcrops
loam with deep soils
interspersed
51 (D) 2-10 Gypsum sands Recreation -  Dune surface
limited for
other uses
52 - 0-10 Rough, stony lava Very limited Sharp, jagged
(very litrle soil) use surfaces; small
soil pockets
EAST-CENTRAL PLAINS
55 (MD-D) 0-5 Loam to silty clay Rangeland Some high time
loam/clay loam to layers
clay
56 (MD-D) 2-5 Loamy to clayey/ Rangeland Soil derived
loamy to clayey from shale
57 (s) 2-25 Sandy loam to loam/ Range land Sandstone
sandy clay loam bedrock
59 (MD-D) 0-10 Loam/limy clay loam Rangeland Potential wind
and water
erosion
60 (5-MD) 2-10 Loam to clay loam/ Range land Underlain by

loam to clay loam

3-10
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Table 3-2.

Region and Map

Texture (Topsoil/

Present Use/?

Unit Number Depth!  Slope (2) Subsoil Suitability

61 (s-¥D) 2-25 Fine sandy loam/ Rangeland
stony to clay loam

64 (s-D) 2-25 Loam/loam to clay Rangeland
loam

65 (s) 2-10 Sandy loam to loam/ Rangeland
loam or bedrock

66 (s) 2-10 Stony loam/very Rangeland
stony loam to
bedrock

67 (5-MD) 2-10 Loam/limy loam Rangeland

68 (s) 2-25 Stony loam/very Rangeland
stony loam

69 (MD-D) 2-10 Loam/clay loam Rangeland

70 (s) 25-75 Thin stony material/ Rangeland
sandstone bedrock

82 (s) 5-75 Stony loam/bedrock Rangeland

WESTERN PLATEAU

84 (s-MD) 2-10 Fine sandy loam/ Rangeland
sandstone bedrock

BS (s-D) 5-25 Silty clay loam/ Rangeland
stratified loam

86 () 0-5 Loam/clay loam Rangeland
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Description of major soil associations depicted in Exhibit 3 (continued).

Other

Some steep
areas

Considerable
lime in sub-
soil

Potential
water erosion;
calcareous

Calcareous

Calcareous,
some indurated
caliche

Limestone bed-
rock and
outcrops

Calcareous

Rough, broken
topography

Rocky lime-
atone area

Rough, broken top-
ography, rock
outcrops common
Badlands

common, poten-
tial water
erosion

Well drained



Table 3-2. Description of major soil associations depicted in Exhibit 3 (continued).

Region and Map

Texture (Topsoil/

Present Use/2

Unit Number Depth!  Slope (2} Subsoil Suitability Other
87 (s) 0-75 Sandy to silty loam/ Rangeland Highly variable
silty clay loam surface relief
88 (s-p) 2-10 Loam to silty clay/ Rangeland Shale and sand-
silty clay loam stone rockland
conmon
90 (s-MD) 2-10 Stony loam/stony Rangeland Volcanic soil;
loam calcareous
91 (s-D) 2-10 Sandy loam/gravelly Rangeland Dissected steep
loam areas
92 (s-MD) 2-10 Stony loam/cobbly Rangeland Volcanic origin
clay 01d lava flows
93 (MD-D) 2-10 Loam to sandy clay Rangeland Limy subsoil
loam/loam to gravelly
94 (s) 0-5 Loam to clay loam/ Rangeland RHighly variable
loamy to cleyey soil associa-
tion
95 (D) 0-5 Sandy loam to clay Rangeland Well drained
loam throughout
96 (5-D) 2-10 Loam to fine sandy Rangeland Variable
loam/ sandy loam to topography
clay
97 (s) 2-75 Stony loam/sandstone Rangeland Rough and
bedrock broken
topography
98 (MD-D) 1-20 Fine sandy loam to Rangeland High lime content
loam/loamy 15 to 40 inches
99 (D) 0-5 Clayey/clayey Rangeland Calcareous and
strongly alkaline
100 (D) 2-10 Gravelly loam/sandy Rangeland Valley fill

clay loam

3-12
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Table 3-2.

Region and Map

Texture (Topsoil/

Present Use/2

Unit Number Depth!  Slope (1) Subsoil Suitability
101 (D) 2-75 Gravelly sandy loam/ Rangeland
gravelly clay loam
102 (s-D) 2-10 Loam to clay loam Rangeland
throughout
103 (MD-D) 2-25 Gravelly loam/ Rangeland
gravelly clay or loam
104 (s-MD) 5-25 Stony to sandy loam/ Limited
gravelly clay loam rangeland
105 {s-MD) 5-10 Stony, gravelly clay Rangeland
and loam
106 2-10 Lava rock Limited use
- sparse
vegetation
MOUNTAIN
107 (D) 10-25 Stony loam/stony Forest,
clay rangeland,
recreation
108 (MD-D) 10-25 Cobbly sandy loam/ Forest,
sandy clay loam recreation,
rangeland
109 (s) 20-70 Thin organic layer/ Forest,
gravel, stone recreation,
range land
110 (s-MD) 25-75 Stony loam/cobbly Forest,
loam recreation,
rangeland
111 (5-D) 0-25 Stony clays and loams  Forest,
throughout rangeland
114 (s-MD) 2-75 Sandy loam/sandy loam  Forest,
to clay recreation,
rangeland
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Description of major soil associations depicted in Exhibit 3 (continued).

Other

Variable
topography

Limy between
15 and 40 in.

Rock outcrops
common

Rock outerops
common

Rockland out-
Crops numerous

Area of lava
flows

Neutral to
slightly acid

Mostly well
drained

Strongly acid

Neutral to
slightly acid

Volcanic
origin

Well drained,
neutral to
slightly acid



Table 3-2.

Region and Map

Texture (Topsoil/

Unit Number Depth1 Slope (%) Subsoil

115 (D) 25-75 Cobbly clay loam/
clay

116 (s-MD) 5-25 Clay loam to silty
clay loam/clay

117 (s) 75 Rockland with some

plus sandy loam to loam
li& (MD-D) 2-10 Loamy/clayey
25-75

119 (s) 25-75 Loam/loam or clay
loam

120 (s-Mp) 0-25 Stony clay loam/
cobbly clay

121 (MD-D) 25-75 Stony loam to clay
loam/clayey

122 (s-D) 2-10 Loam, clay loam/
loam, clay

123 (MD) 10-75 Cobbly clay loam
throughout

124 (s} 2-25 Stony loam/limestone
bedrock

125 (S-D) 2-75 Gravelly, stony loam/
gravelly, loam to clay

126 (8) 2-75 Gravelly, loam to clay

loam throughout
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Present Use/?
Suitability
Rangeland,

recreation

Rangeland

Rangeland,
forest

Forest,
rangeland,
recreation

Forest,
rangeland,
recreation

Rangeland

Recreation,
rangeland

Rangeland

Forest,
rangeland,
recreation

Rangeland

Rangeland

Recreation,
rangeland

Description of major soil associations depicted in Exhibit 3 (continued).

Other

Steep rockland
interspersed

Shale parent
material

Rock outcrops
dominate

Includes ex-
tensive ridges
and mesas

Sandstone
parent material

Rockland common

Bedrock at 2
to 5 feet

Limy subsoil

Mildly alka-
line to
slightly acid

Limestone
parent material

Neutral to
slightly acid

Extremely
varied
topography



Table 3-2. Description of major soil associations depicted in Exhibit 3 (concluded).

Footnotes:
1 5 = shallow
D = Deep
MD = Moderately deep (e.g., S-MD is shallow to moderately deep)

2Agricultural refers to cropland. Forest includes timber, woodlands, and similar
descriptions. Rangeland includes pasture, grazingland, grassland, and similar
descriptions.

Source: Maker et al. 1978. Soils of New Mexico. Research Report 285. Agricultural
Experiment Station, Las Cruces NM, 132 p.
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Soils of the Study Area and their related physiographic classifications are
shown 1in Exhibit 3. The six soil regions occurring in the Study Area are
classified as follows: - High Plains, Cool Desert, Warm Desert, East—Central
Plains, Western Plateau, and Mountain. Each major region is divided into soil
associations. The major regions correlate closely to physiographic regions
described in Section 3.2. The High Plains and East—-Central Plains soils are a
part of the Great Plains Prbvince; with some overlap with the Basin and Rangé
Province. The Warm Desert soils and some Mountain-soils‘occur in the Basin
and Range Province of the Intermontane Plateaus, while the Cool Desert,
Western Plateau, and much of the Mountain sqils occur in the Colorado flateau;
The Southern Rocky Mountain Province 1is éomprised of Mountain soils and

Western Plateau soils.

3.3.1 High Plains

Soil associations of the High Plains occur in the southeast corner of
Colfax County. Depths vary widely from shallow to deep, although the slope is
fairly uniform ranging from 2 to 5 degrees. The soil basically consists of a
sandy loam or loamy sand texture and is used primarily as rangeland. This
region is generally outside of active coal development and will probably not

be affected.

3.3.2 East-Central Plains

Solls of the East—Central Plains typically occur on gently undulating to
rolling wuplands interspersed with smooth valleys and basins. Isolated
mountains, hills, mesas, and volcanic cinder cones are also present. Steeper
areas occur along larger streams and around mesas and cones (Maker et al.
1978). Loamy to clay loam texture 1s characteristic, and a notable chemical
feature of the soils of this type is the large quantity of calcareous
material. Soils in steeper areas are for the most part stony. Rangeland
represents the most substantial use, since the physical and chemical features

discourage other uses.
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Soils of this type in Socorro and Lincoln counties overlay developable
coal. In areas with steeper slopes, soil erosion due to mining activities is a

potential concern.
3.3.3 Warm Desert

Soils of this region occur on topography similar to that of the
East-Central Plains except for the presence of several discontinuous mountain
ranges trending from north to south. The texture of soil in this type varies,
although typically a sandy loam predominates. Slopes range from O to 10% in
more level areas, while the interspersed mountainous areas attain slopes as
high as 75%. Soils of this type are typically calcareous and contain large
amounts of gypsum. The above soil features, combined with the arid climate,
limit the use to rangeland. In some areas the vegetation 1is too sparse for

livestock production.

From an environmental viewpoint coal development must be concerned with
the high wind and water erosion potential of these soils. Although, the only
sizeable coal field is located southeast of Truth or Consequences in Sierra

County.
3.3.4 Mountain

Mountain soils occur in the mountain and valley regions which dominate
over a large section of the State. Mountain soils occur on the most rugged
topography in the Study Area and have assoclated steep slopes of up to 75%
over a majority of the area. The soils are similar texturally to mountain
soils in the Warm Desert Region, except they temnd to be somewhat coarser, with
a high percent of stony, cobbly, and sandy loams. Many soils of this region
have a tendency to be slightly acidic, a feature which sets them apart from
the mostly basic soils of the rest of the Study Area. The shallow to deep
soils of this region support all of the forest land in the Study Area.
Additionally, soils of this region support some rangeland or are utilized for

recreational purposes.
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Some coal resource areas are located beneath these soils. Major
environmental concerns include potential loss of forests and erosion of

productive soils on unlevel areas.
3.3.5 Cool Desert

This region covers most of San Juan County. The general appearance is that
of a moderately undulating plain of slopes less than 5%, although hogback
ridges, canyons, and numerous small mesas account for some very steep slopes.
Soil textures vary and range fromﬂloamy sand to silky clay 1loam topsoils.
These soils are best suited for rangeland uses, although rich soils along the

San Juan River support an important agroindustry.

The major environmental concern is the high potential for wind and water
erosion on both 1level and unlevel surfaces. The risk 1is greatest in
unvegetated areas. Because soils of this region are very productive, mining
and especially reclamation will have to be carefuliy planned to mitigate

losses.

3.3.6 Western Plateau

This region 1is noted for broad mesas and plateaus interspersed with
numerous deep canyons. Solidified lava flows are a common feature. Soil
texture ranges from stony loam to clay loam in the topsoll to a more clayey
loam in the subsoil. Soil depths vary widely as do surface features. Rock
outcrops, rough broken topography, or volcanic materials are common. A
majority of the soils are on slopes of less than 10%, although steeper slopes
occur in canyon areas. Much like the soil regions of the plains and desert,

these soils are used primarily for rangeland.
Some coal development has occurred and is planned in this region. Although

soils are of minimal productivity, erosion associated with mining of steep
slopes potentially will further reduce existing soil productivity.
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3.4 NONMETALS

A wide variety of nonmetal resources occur in the Study Area (Exhibit 3).
These 1include barite, flourspar, gem minerals, pegmatites, niobium and
tantalum, salines, sulfur, clays, gypsum, anhydrite, lightweight aggregates,
sand and gravel, and stone (Figure 3-2). Nonmetals that were or are presently
mined and produced on a large scale 1include lightweight aggregates (mainly
perlite), sand and gravel, and stone. Major mining areas exist in Rio Arriba
County and Sierra County for perlite, and in Bernalillo and Valencia counties
for sand and gravel, and stone. Potentially productive sand and gravel
deposits lie above coal deposits in the San Juan Basin and in some localized
parts of the Study Area. Mining for coal could potentially infringe on these
deposits. The remaining nonmetals listed are also near the surface and should
be of concern as coal development continues, although many are outside
potential coal development areas and will not be disturbed directly by coal
mining.

3.5 METALS

Deposits of many different metals occur in the Study Area. These include
gold, silver, 1lead, zinc, copper, iron, manganese, beryllium, molybdenum,
uranium, vanadium, selenium, tellurium, rare earths, tin, and tungsten.
Principal commodities are uranium, molybdenum, copper, lead, zinc, silver, and
gold. Major mining areas include McKinley and Valencia counties for uranium,
Rio Arriba and Colfax counties for molybdenum, and Socorro and Sierra counties
for copper, lead, zinc, silver, and gold. Uranium deposits occur almost
entirely outside coal deposit boundaries and are generally deeper than coal
deposits. However, small local areas could potentially have uranium overlying
coal and would be of concern to coal development. Parts of Socorro and Sierra
counties may have coal occurring near certain other metals, although most of
the metal deposits lie away from coal deposit boundaries and will remain

unaffected by coal development.
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Quaternary alluvium, bolson deposits, dune sand; includes
Gila Conglomerate in southwestern part of State

Middle and Late Tertiary deposits; includes Ogallala Formation

in eastern part of State and Santa Fe Formation in north-central
part

® Early Tertiary deposits, includes San Jese, Chuska, and 0Ojo Alamo

Formations in western part of State; Raton and Galisteo Form=-
ations in eastern part

Permian Glorieta Formation in central part of State has been
suggested as source of silica sand

Figure 3-2. Sand and gravel deposits of New Mexico. (US Geologital Survey
et al. 1985)
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3.6 PETROLEUM AND NATURAL GAS

Major petroleum and natural gas fields occur in the San Juan Basin in San
Juan, Rio Arriba, McKinley, and Sandoval counties (Exhibit 3) in an area of
major coal deposits. Although petroleum and natural gas deposits are much
deeper than coal deposits, a concern does exist due to the potential conflict
between petroleum or natural gas wells and coal mining. This conflict usually
requires that coal mining activities be restricted to within a 100 feet (30

meters) radius of any oil or gas well,
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CHAPTER 4.0 SOCIOECONOMICS



4.0 SOCIOECONOMICS

Coal resource development involving large capital projects will affect the
socloeconomic characteristics of both the locality and the region being
developed. The area population is directly and indirectly affected by coal
development, through changes in the existing environment and by the influx of
new workers and their families. This assessment of the existing economic base
and employment and income levels will focus on the key elements of the economy

effected by coal development.

4,1 ECONOMICS

4.1.1 Introduction

This section describes the economic profile of the 13-county Study Area
utilizing the major indicators which are affected by coal
development——employment (labor), income, government revenue, and property
values. The area economies will be stimulated by coal development leading to
the expansion of existing economic activities. In addition, new economic
ventures will be undertaken thereby diversifying the economic base and
contributing to overall growth of the area economies. Existing economic

conditions in the Study Area are summarized in Figure 4-1.

4.1.2 Employment

The discussion of employment is provided to describe the size, composi-
tion, and availability of the current labor force. Data relating civilian
labor force, total employment, unemployment, and employment by sector are used

to further describe employment.
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Figure 4-1.
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Economic indicators for 13 counties in New Mexico.
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4.,1.2.1 Civilian Labor Force

The civilian labor force represents a measure of the number of people 16
years of age and older available for work, excluding the military and
institutional population. Labor force data, including the annual average of
all people who are employed, unemployed, or involved in labor management
disputes in 1980, are presented in Table 4-1. The labor force size varies
directly with the population of the county and the demand for 1labor.
Participation in the labor force increases with the demand for labor and new

or additional development will increase the demand for certain types of labor.

4.,1.2.2 Total Employment

Data for the number of persons actually employed, including full- and
part—-time employment and persons who are temporarily laid off, are presented
in Table 4-1. The majority of the counties in the Study Area had a healthy
increase in total employment between 1976 and 1980 (approximately 6%/year).
Employment in 50%Z of the counties increased at a rate above the average
overall increase for the State. A net decline in employment occurred only in

Catron County between 1976 and 1980.

4.1.2.3 Unemployment

Unemployment data are shown in Table 4-1 and Figure 4-2. These data
represent the number of people in the labor force who are not working, but who
are available for work and are actively seeking employment. Unemployment data
do not include workers who are underemployed or discouraged workers who have

dropped out of the labor force.

The unemployment rates in the Study Area are relatively high, indicating
an overall depressed economy. This trend is true for the entire State when
compared to the rest of the US. Consistently high unemployment rates are an
indication of structural unemployment problems, wherein there is a mismatch

between the demand for labor and the type of skills available in the existing
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Table 4-1. Labor force statistics for 13 counties in New Mexico (1976 and 1980).

Unemployment Rank 1980

Civilian Labor Total Employment Total Unemploymént Rate 1 = Highest Labor Supply

Force 1980 1976 1980 2 Change 1976 1980 1976 1980 Unemployment ‘Classification
State 545,862 423,000 503,329 18.99 43,000 42,533 9.2 7.8 - -

County
Bernalillol 205,977 154,981 188,653 24 .66 16,804 17,324 9.8 8.4 5 D
Catron 994 962 930 - 3.32 128 64 9.8 6.4 D
Colfax 6,323 5,167 5,980 15.73 421 343 8.0 5.4 10 c
Lincoln 6,155 4,686 5,856 24.96 265 299 - 5.4 4.9 11 C
McKinley 18,906 15,359 17,254 12.33 1,272 1,652 7.6 8.7 4 D
Otero 12,875 10,885 11,913 9.44 1,098 1,926 9.2 7.5 D
Rio Arriba 9,985 7,830 8,283 5.78 2,456 1,702 23.9 17.0 F
Santovall ‘

San Juan 34,288 23,225 31,200 34,33 2,654 3,088 10.3 9.0 E
Santa Fe 34,453 25,552 32,036 25.37 2,720 2,417 9.6 7.0 D
Sierra 2,693 2,500 2,617 4.68 ‘178 76 6.6 2.8 12 B
Cocorro 4,287 3,232 4,017 24.28 288 270 8.2 6.3 9 D
Valencia 25,839 16,805 23,388 39.17 1,619 2,451 8.8 9.5 2 E

1Bernalillo and Santoval counties combined into Albuquerque SMSA.

Labor Supply Classification (D.0.L.) - to measure adequacy of labor supply.

Category Description Unemployment Rate
A Excess labor shortage Less than 1.52
B Serious labor shortage 1.5% - 2.92
C Moderate labor shortage 3.0 - 5.92
D Moderate labor surplus 6.02 - 8.9%
E Serious labor surplus 9.0% -~ 11.9%
F Excessive labor surplus 127 or more

Sources: New Mexico Employment Security Department. 1977. Table A - Civilian labor force, employment, unemployment and unemployment rate, 1976.
Research and Statistics Section. Albuquerque NM, variously paged. '
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Figure 4-2.
DEMOGRAPHY
Age Composition - Median Age Value
Less than 30 3
30 - 40 2
Greater than 40 -1
Education - Median Years Completed
Male Female
12 or greater 1.5 1.5
10 - 11.9 1.0 -1.0
Less than 10 0.5 0.5
Supplement Income Recipients Value
Less than 202 of population 3
202 - 30X of population 2
Greater than 30X of population 1

1f total value is:

Less than 5 - low demographic conditions
5 -~ 7 - medium demographic conditions
CGreater than 7 - high demographic conditions

HOUSING CONDITIONS

Cost of Owner Housing Value
Above State average 1
Below or equal to State average 2

Cost of Renter Housing Value
Above State average 1
Below or equal to State average 2

Housing With Partial or No Plumbing Value
Above State average 1
Below or equal to State average 2

Housing With 1.0l or More Persons/Room Value
Above State average 1
Below or equal to State average 2

% Rent Housing Value
Less than 20 1
20 - 40 2

Greater than 40 3

Existing social conditions in 13 counties in dew Mexico (concluded).

If total value is:

5 = 7 - low housing characteristics exists
8 -~ 9 - medium housing characteristics exists
10 - 11 - high housing characteristics exists

A HOUSING AVAILABILITY

1f total value is:

1 - 2 - low educational opportunity
3 - 4 - medium educational opportunity
5 - 6 - high educational opportunity

@ MIGRATION

% Population Change 1970 - 1980 Value
Less than 0 3
0 - 50 2
Greater than 50 1

X Housing Change 1970 - 1980 Value
Greater than 50 3
20 - 50 2
Less than 20 1

% Unoccupied Housing 1970 Value
Greater than 15 3
7.5 - 15 2
Less than 7.5 1

1f 1980 population is:

Greater than 50,000 multiply subtotal by 2
10,000 - 50,000 multiply subtotal by 1.5
Less than 10,000 multiply subtotal by 1

If total value is:
Less than 8 - low housing availability

8 - 13 - medium housing availability
Creater than 13 - high housing availability

@) EDUCATIONAL OPPORTUNITY

Public School Enrollment Value
Less than 2,000 1
2,000 - 10,000 2
10,000 - 20,000 3
Greater than 20,000 4

Number of Colleges/Universities Value
0 colleges/universities 0
1 college/university 1
2 or more colleges/universities 2

If in-migration between 1970 and 1980 is:

Less than 1,000 or out-migration occurs -
low migration

1,000 - 10,000 - medium migration

Greater than 10,000 - high migration

W TRANSPORTATION DENSITY

Interstate Mileage Compared to Land Value
Area
Equal to or above State ratio 2
Below State ratio’ 1
None present 0
State Highway Mileage Compared to Value
Land Area
Equal to or above State ratio 2
Below State ratio 1
Railroad Mileage Compared to Land Value
Area
Equal to or above State ratie 2
Below State ratio 1
None present 0

If total value is:

1 - 2 ~ low transportation density
3 - 4 ~ medium transportation density
5 - 6 - high transportation density



labor force. A decline in unemployment between 1976 and 1980 occurred in all
the counties in the Study Area with the exception of Valencia and McKinley,

thereby beginning a reversal in the declining economic trend.

The Federal government designates certain areas as Labor Surplus Areas
(unemployment rate at least 1.2 times the national unemployment rate for
previous 2 years). These areas are eligible for bidding on Federal contracts
in order to help guide a portion of the government's procurement dollars to
these areas. San Juan and Rio Arriba counties qualified for eligibility in

this category.

A ranking of unemployment by county is presented in Table 4-1. The lowest
. unemployment rate is indicated by a 1 (one). The labor supply classification
developed by the US Department of Labor as a measure of the adequacy of the
current labor supply in each county, is entered in the last column in Table

4"1 .

The overall high unemployment and relatively 1low incomes found in the
Study Area indicate a need for additional local jobs and income. Most forms of
coal development will stimulate the economies of these areas. In addition,
this unemployment trend indicates the existence of a reservoir of workers who

would be available for seasonal and low-wage service jobs.

4.1.2.4 Employment by Sector

Information on employment by major industrial sector 1s given in Table
4-2. Government service including Federal, State, and local employees, is a
significant source of employment for the Study Area, and accounts for 31% of
the total employment. In New Mexico however, Government employment is 27% of
the total State employment. Trade, including retail and wholesale trade, is a
well developed economic activity that accounts for 20%Z and 22% of the total

employment in the Study Area and State, respectively.
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Table 4-2. Employment by industry for 13 New Mexico counties (1976 and 1980).

“ Total Employment 1980

Mining
1976
1980
Z County Labor Force 1980

Transp., Commun., and
Public Utilities

1976 '

1980
% County Labor Force 1980

Trade
1976
1930
% County Labor Force 1980

Construction
1576
1980
7 County Labor Force 1980

Manufacturing
1976
1980

% County Labor Force 1980

Tinance, Insurance,
and Real Estate
1976
1980
7% County Labor Force 1980

Service and Other
1976
1980
% County Labor Force 1980

Goverament Service
1976
1930
% County Labor Force 1980

State of Albuquerque
New Mexico Area Catron Colfax Lincoln
462,300 193,200 452 4,501 3,396
21,500 N/A - - -
29,500 N/A - - 23
6.38 - - - 0.67
23,400 8,600 12 244 150
28,400 11,600 - 221 173
6.14 6.00 - 4.91 5.09
90,400 40,300 38 865 729
103,100 48,400 31 971 751
22.30 25.05 6.85 21.57 22,11
26,100 10,300 - 157 306
30,200 16,000 - 203 423
6.53 8.28 - 4,51 12.45
30,300 16,200 108 396 64
34,300 17,600 95 387 167
7.41 9.10 21.01 8.59 3.15
17,000 8,600 0 192 168
21,000 11,500 - 207 291
4.54 5.95 - 4.59 8.56
73,300 35,300 62 1,445 640
91,300 45,200 61 1,474 644
19.74 23.39 13.49 32.74 18.96
108,000 36,400 314 919 856
124,500 42,900 265 1,038 984
26.93 22.20 58.62 23.06 28.97
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Table 4-2. Employment by industry for 13 New Mexico counties (1976 and 1980) (continued).

McXinley  Otero Rio Arriba San _Juan Sante Fe

Total Employment 1980 20,352 12,778 5,923 29,423 27,404
Mining
1976 3,558 - 48 2,156 255
1980 5,238 - 21 3,941 354
% County Labor Force 1980 25.73 - 0.35 13.39 1.29

Transp., Commun., and
Public Utilities

1976 1,062 576 208 2,530 882

1980 958 602 279 3,541 931
% County Labor Force 1980 4.70 4.71 4.71 12.03 3.39
Trade

1976 3,822 2,317 945 4,666 4,953

1980 . 3,937 2,816 962 5,565 5,739
% County Labor Force 1980 19.34 22.03 16.24 18.91 20.94
Construction
1976 850 712 208 3,289 1,538

1980 481 545 433 4,554 1,772
% County Labor Force 1980 2.36 4.26 7.31 15.47 6.46
Manufacturing

1976 1,222 1,258 386 925 1,000

1930 937 981 195 1,240 1,320
% County Labor Force 1980 4,60 7.67 3.29 4.21 4.81

Finance, Insurance,
and Real Estate

1976 328 398 184 667 1,082

1980 405 435 192 837 1,343
% County Labor Force 1980 1.98 3.40 3.24 2.B4 4.90
Service and QOther

1976 2,084 2,383 1,173 4,159 5,457

1980 3,462 2,900 1,296 1,986 6,790
% County Labor Force 1980 17.01 22.69 21.88 16.94 24.77
Government Service

1976 4,506 3,152 2,223 3,799 7,515

1980 4,934 4,499 2,545 4,759 9,155
Z County Labor Force 1980 24,264 35.20 42,96 16,17 33.40
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Table 4-2. Employment by industry for 13 New Mexico counties (1976 and 1980) (continued).

Sierra Socorro Valencia

Total Employment 1980 1,589 3,664 13,958
Mining

1976 69 - 1,895

1980 15 - 3,187
% County Labor Force 1980 0.94 - 22.83
Transp., Commun., and
Public Utilities

1976 ) 92 95 907

1980 134 113 1,014
% County Labor Force 1980 8.43 3.08 7.26
Trade

1976 379 572 2,064

1980 399 566 2,516
Z County Labor Force 1980 25.11 15.44 18.02
Construction

1976 68 127 525

1980 41 111 1,270
% County Labor Force 1980 2.58 3.02 9.09
Manufacturing

1876 - 80 302

1980 - 54 294
% County Labor Force 1980 - 1.47 2.10
Finance, Insurance,
and Real Estate

1976 83 77 413

1980 77 104 460
% County Labor Force 1980 4.84 2.83 3.29
Service and Other

1976 324 388 1,052

1980 284 723 1,811
% County Lahor Force 1980 17.87 19.73 12.97
Government Service

19706 592 1,548 2,483

1980 639 1,993 3,406
% County Labor Force 1980 40.21 54.39 24.40

1Albuquerque Area (SMSA) = Bernalillo and Santoval counties.

1976 data - annual average

1980 data - month of March

Agricultural vage employment not available

Dash (-) Disclosure - included in "Services and Other".
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Table 4-2,

Sources:

Employment by industry for 13 New Mexico counties (1976 and 1980) (concluded).

New Mexico Employment Security Department., 1980a. Labor information
series: nonagricultural wage and salary employment. Research and
Statistics Section, Albuquerque NM, variously paged.

New Mexico Employment Security Department. 1980b. Nonagricultural
wage and salary employment: Albuquerque area. Research and Statistics
Section, Albuquerque NM, variously paged.

New Mexlco Employment Security Department. 1980c. New Mexico labor

market information review. Research and Statistics Section,
Albuquerque NM, 11 p.
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Manufacturing is a relatively undeveloped economic activity in both the
Study Area and the State, accounting for 5% and 7% of total employment,
respectively. The existing manufacturing activity is evenly distributed among
the counties with only Sierra County having a total absence of this industry.
The service sector accounts for 20%Z of total employment in both the Study Area

and the State overall.

Mining was a significant activity in several counties (McKihley, San Juan
and Valencia) and accounts for substantial employment. However, in 38% of the
counties in the Study Area there was no mining activity. 1In the remaining
counties, mining employment was minimal. It should be noted that in two of the
three counties where mining was a significant economic activity, unemployment
increase between 1976 and 1980, while the third qualified for bidding on

Federal procurement grants due to high unemployment.

Construction activity and the finance, insurance, and real estate
(F.I.R.E) sectors were all fairly evenly distributed across both the Study
Area and the State. Construction accounts for 6% of total employment, while

F.I.R.E. accounted for approximately 4% of the total employment.
4.,1.3 Income

Income data are provided to assess the current standard of living. In
general, the Study Area was characterized by low income, resulting from very
low wages and a depressed economy. The low incomes were significantly less
than the overall average income for the US. The following indicators are used
to discuss income: per capita income; effective buying income; and average

annual wages.

4.1.3.1 Per Capita Income (PCI)

Per capita income is measured by dividing the total personal income by the
population to obtain a relative measure of the standard of living. Generally,
the higher the PCI the more developed the economy. PCI data ranked by county
from lowest to highest are presented in Table 4-3.



Table 4~3. Income statistics for 13 New Mexico counties.

Per Capita
Per Capita Income as Median Average
Per Capita Income % of US Household Annual
Income Ranking Average EBIL Wages?2
$ 1978 1 = Lowest 1978 1979 $ 1977
State of
New Mexico
All Counties 6,599 NA 84 15,635 NA
Metro Counties 7,106 NA ‘ 91 16,189 NA
Non-metro Counties 6,249 NA 80 NA NA
Counties
Bernalillo 7,546 13 96 16,828 : 10,169
Catron 3,962 1 51 15,588 7,179
Colfax 6,385 10 81 13,577 8,632
Lincoln 5,647 7 72 12,643 6,714
McKinley 4,867 3 62 14,745 9,414
Otero 6,025 9 77 17,029 7,279
Rio Arriba 4,675 2 60 10,599 7,349
Santoval 5,206 5 66 10,048 6,811
San Juan 7,067 11 90 16,244 11,194
Santa Fe 7,247 12 92 15,836 8,167
Sierra 5,406 6 69 9,082 5,202
Socorro 4,986 4 64 12,784 6,756
Valencia 5,788 8 74 18,462 11,878
1

EBI - Effective buying income is personal income less Federal, State and local taxes
(equivalent to disposable income)

2Average annual wage is calculated by dividing total annual payroll by the number of

employees.

Sources: US Department of Commerce. 1980. Survey of current business, Volume 60,
No. 4. April 1980. Bureau of Economic Analysis, Washington DC, variously
paged.

Sales and Marketing Management. 1980. Survey of buying power, July 28, 1980,
variously paged.

US Department of Commerce. 1980. County business patterns 1977, United
States. Bureau of the Census, Washington DC, variously paged.



The Study Area 1s characterized by low per capita incomes with no county
having a PCI above the US average. The Study Area is typical of a depressed
economy that has not diversified. Per capita incomes range from a low of
$3,962 to a high of $7,546. Based on combined data on employment and PCI, the

economy of the Study Area appears depressed and the standard of 1living low.

4.1.3.2 Effective Buying Income (EBI)

Effective buying income is the amount of personal income remalning after
all Federal, State, and local taxes are paid. The median (or midpoint) EBI for
households in each county in the Study Area is presented in Table 4-3. When
PCI was low in a county median EBI was also low. The EBI range was wide among
counties, from $9,082 to $18,462 per household. In 38% of the counties in the
Study Area the EBI was higher than the average EBI ($15,635) for the State.

4.1.3.3 Average Annual Wages

Average annual wage data for 1977 are given in Table 4-3. These are
computed by dividing total annual payroll by the average number of employees
for that year. In general, where per capita income and median EBI was low,
annual average wages were also low. Annual wages in the Study Area 1in 1977

ranged from $5,202 to $11,878.

4.2 SOCIAL

Social information describes people and the characteristics related to
their environment. Coal and related developments require large work forces and
often result in major changes in regional social (demographic)

characteristics.

A large influx of people into underdeveloped or low populated areas can
stress the capacity of local infrastructures, including: housing supply,
public services, education services, and transportation. In addition, the

introduction of people with ethnic, religious, and philosophic characteristics



that are different than those of the original residents of the communities,

can create soclal stresses. This sectlion describes the existing demographic,
housing, education, and transportation conditions for each county in the Study

Area.

4.2.1 Demography
Demography is the statistical study of the human population. Demographic
conditions examined in this section include population trends, projections,

characteristics and settlement patterns.

4.2.1.1 Population Trends and Projections

The population in the Study Area increased moderately (less than 50%) for
a majority of the counties (Table 4-4). The largest population increase,
occurred in Sandoval and San Juan counties (98.9% and 53.97%, respectively). An

increase in population occurred in all counties between 1970 and 1980.

Birth, death, and migration are the factors that determine population
changes. Counties where the population experienced a natural increase and
in-migration should continue to increase 1in population (Table 4-4). A
population trend in counties with either a natural decrease and in—-migration

or a natural increase and out-migration cannot be predicted. A natural

decrease in population or out-migration did not occur.

Population projections for 1990 (Table 4-4) were developed using the
cohort-survival method. However, the 1990 projections were based on
information that may not reflect changes that have occurred in the last 5

years.

4.2.1.2 Population Characteristics

Existing demographic conditions were described by combining data for age

composition, education, and supplemental income recipients. (Figure 4-2).
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Table 4-4. Population counts and projections for 13 counties in New Mexico.

Natural
1970 1980 1970-1980 Z Increase or 1990 1980-1990 4
Population _Population Change Change Decrease Migration Population Change Change

State 1,017,055 1,299,968 282,913 27.8 141,628 141,285 1,210,500 -89,468 -6.9
County l

Bernalillo* 315,774 419,700 103,926 32.9 40,126 63,800 411,300 -8,400 -2.0
-Catron 2,198 2,720 522 23.7 172 350 1,300 -1,420 -52.2
Colfax 12,170 13,706 1,536 12.6 921 615 10,700 -3,006 -21.9
Lincoln 7,560 10,997 3,437 45.5 739 2,698 8,300 2,697 =24.5
McKinley 43,208 54,950 11,742 27.2 fl,l72 570 64,500 9,550 17.4
Otero 41,097 44,665 3,568 8.7 7,422 '-3,854 50,600 5,935 13.3
Rio Arriba 25,170 29,282 4,112 16.3 4,140 ~28 22,400 -6,882 -23.5
Sandovalx* 17,492 34,799 17,307 98.9 3,212 14,095 28,800 -5,999 -17.2
San Juan 52,517 80,833 28,316 53.9 11,651 16,665 84,300 3,467 4.3
Santa Fe 54,774 75,306 20,532 37.5 6,930 13,602 67,500 -7,806 -10.4
Sierra 7,189 8,454 1,265 17.6 -532 1,797 9,ﬁ00 946 11.2
Socorro . 9,763 12,969 3,206 32.8 1,335 1,871 8,900 -4,069 -31.4
Valencia 40,756 60,853 20,097 50.0 6,537 13,560 59,500 -1,353 -2.2

*1980 Standard Metropolitan Statistical Area (SMSA) county

Sources: New Mexico Health and Environment Department 198la; New Mexico Health and Environment Department
1981b; US Department of Commerce 1978a; US Department of Commerce 198la; US Department of Commerce
1981b; US Department of Health, Education, and Welfare. 1970-1978. Volume 1 - Natality; US Department
of Health Education, and Welfare. 1970-1978. Volume II ~ Mortality, part B; Wombold, Lynn 1979.



Age composition data provide an indication of the potential labor supply
with respect to age. The median age in 9 of the 13 counties in the Study Area
was under 30. The median age (50.6) was highest in Sierra County. A median

age of between 30 and 40 was represented in other counties.

The median years of school completed indicates the level of educational
achievement (Table 4-5). Depending on the types of skills required, education
could restrict coal development. In Bernalillo, Lincoln, Otero, San Juan, and

Santa Fe counties, over half the population 25 years and older graduated from
high school.

Supplemental income recipients are people receiving aid either from the
public assistance to families with dependent children program or the old age

survivors, disability, and health insurance (QASDHI) program. Coal development

and related activities in sparsely populated areas cause the cost of living to

rise significantly. Consequently, counties with a high percent (30%) of people

receiving supplemental income will be affected most by coal development and

related activities (Table 4-5). Sierra County was the only county where more

than 30% of the population receive supplemental income.

4.2.1.3 Settlement Patterns

Population density (number of people per square mile) and the percent of
the population urban, rural non-farm, and farm are indicators of settlement

and development data for counties where the urban population exceeds 50% and

the population density is higher than the State population density are shown
in Table 4-6 and Figure 4-3. The economy is considered more developed in

counties where both of these qualities occur.

4.2.2 Housing Characteristics

A shortage of housing, especially in rural areas, is a major problem
associated with coal development. Housing availability, renter/owner
occupancy, and cost and quality are described in this section to characterize

existing housing conditions in the Study Area.
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Table 4-5. Population characteristics of 13 counties in New Mexico.

Educational Achievement

Male - 25 Years Female - 25 Years Supplemental Income
and Over and Over Recipients
Age Composition Median % hHigh Median % High % of
% % Z  Median Years School Years School 1976 1975 ¢
0-17  18-4% 50+ Age Completed Graduates Completed Graduated Recipients Population

State 32.5 45.5 22.0 27.5 12.2 55.6 12.1 54.9 212,211 18.6
County
Bernalillo 30.3 48.8 20.9 28.0 12.6 67.4 12.4 65.1 61,834 17.1
Catron 26.3 38.8 34.9 35.3 10.5 39.7 11.4 46.7 503 21.5
Colfax 29.8 36.5 33.7 34.1 11.2 45,1 11.8 48.4 3,039 23.2
Liﬁéoln 28.0 37.5 34.5 34.7 12.1 53.7 11.9 49.4 2,141 22.0
McKinley 42.1 42.6 15.3 22.5 10.3 40.4 9.9 L39.1 9,340 18.3
Otero 66.0 51.2 14.8 25.0 12.5 68.1 12.3 61.8 5,202 12.2
Rio Arriba 37.4 40.9 21.7 25.4 9.8 36.6 9.6 33.8 7,011 25.1
Sandoval 38.2 40.1 21.7 24.8 9.9 37.8 10.7 41.4 4,926 21.8
San Juan 39.5 42.8 17.7 24.7 12.0 51.4 12.0 50.4 11,638 18.0
Santa Fe 31.3 44.9 23.8 28.8 12.4 59.9 12.3 61.0 11,509 18.4
Sierra 19.8 29.4 50.8 50.6 9.2 33.8 10.5 39.7 3,005 36.2
Socorro 32.7 44.9 22.4 25.6 11.3 46.6 10.8 43.8 2,297 23.2
Valencia 36.3 44.4 19.3 25.9 11.2 44 .4 11.4 45.1 7,681 16.6

Sources: Sales and Marketing Management 1980; US Department of Commerce 1973; US Department of Commerce 1978a.
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Table 4~-6.

State
County
Bernalillo
Catran
Colfax
Lincoln
McKinley
Otero

Rio Arriba

Information on settlerent patterns in 13 counties

in New Mexico.

Population Rural
Density Urban ~ Non Farm Farm
(People/ Population Population Population
Sq. Mile) 4 4 %
10.7 70.0 26.3 3.7
270.1 94.2 5.7 0.1
0.3 0 74.4 25.6
3.6 59.5 35.3 5.2
2.3 0 95.0 5.0
10.1 42.9 52.7 4.4
6.7 83.3 15.7 1.0
5.0 15.1 76.5 8.4

County

Sandoval
San Juan
Santa Fe
Sierra

Socorro

Valencia

Population Rural
Density Urban Non Farm Farm
(People/ Population Population Population
Sq. Mile) % x 3
9.4 0 96.1 3.9
14.7 48.3 42.1 9.6
39.6 77.5 21.9 0.6
2.0 70.5 24.8 4.7
2.0 4B.6 47.5 3.9
10.8 33.5 61.2 5.3

Note: Population density was determined by dividing the 1980 final census of population by the number

Sources: ‘US Department of Commerce.

1978a.

County and city data book,

1977.

of square miles in the State or county.

Bureau of Census, Washington DC, 956 p.

US Department of Commerce. 1981b. 1980 census of population and housing, advance reports - New mexico - final population and housing

unit counts.

Bureau of Census, Washington DC, 10 p.
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Figure 4-3. Settlement patteras for 13 counties in New Mexico.

Sources: US Department of Commerce 1978a; US Department of Commerce 1981b.
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4.2.2.1 Availability of Housing

The availability of housing (Figure 4-2) was determined by considering
housing and population changes between 1970 and 1980, unoccupied housing units
in 1970, and the 1980 population. High houéing avallability occurred in
McKinley and Valencia counties, while low housing availability occurred in

Catron and Sierra counties,

4.2.2.2 Renter/Owner Occupancy

The short time period (2-5 years) associated with construction activities
during coal development (i.e., power generating facility) necessitates that
rent housing be available. McKinley County was the only county where renter

housing in 1970 (Table 4-7) was over 40%.

4.2.2.3 Housing Cost and Quality

People associated with coal developments require adequate, affordable
housing. High costs for housing and/or poor quality of housing are problematic

to coal developments.

The median cost of housing for the county, compared to the median cost of
housing for the State, was used to indicate housing costs. Bernmalillo, Otero,
and Santa Fe counties had housing costs equal to or above the State (Table

4-7).

The quality of housing was composed using data on housing units lacking
some or all plumbing facilities and units with 1.0l or more persons per room.
A higher percent of housing with 1.0l or more persons per room than the State
average occurred in eight counties (Table 4-7). A higher percent of units
lacking some or all plumbing facilities than the State average occurred in

seven counties.

4-21



(A4

Table 4-7. Housing characteristics in 13 counties in New Mexico.

Housing Quality
Percentage (1970) ‘
Lacking Some With 1.01 1970 County Median

1970 1970 1970- 1970 1970 Occupied or All or More Housing Cost

Housing Housing 1980 Unoccupied Percentage Plumbing Persons Compared to State

Units Units Change % Change Units (%) Owner Renter Facilities Per Room Owner X Renter %
State 326,108 506,293 180,185 55.3 10.2 66.4 33.6 8.3 15.3 - -
County
Bernalillo 98,638 162,126 63,488 64.4 4.3 65.3 34.7 2.5 10.3 > 19.0 >12.4
Catron 970 1,396 426 43.9 21.0 74.5 25.5 24.8 16.3 < 60.9 < 18.0
Colfax 4,804 6,923 2,119 44,1 20.7 70.3 31.7 6.4 15.6 < 36.6 <19.1
Lincoln 4,950 9,739 4,789 96.7 33.4 73.6 26.4 8.4 12.7 < 24.0 . < 5.6
McKinley 10,586 17,587 7,001 66.1 7.9 55.8 44.2 35.1 41.6 < 19.6 < 7.9
Otero 12,098 17,961 5,863 48.5 9.5 61.0 39.0 1.9 12.1 < 3.2 >28.1
Rio Arriba 7,503 11,107 3,604 48.0 13.4 62.5 37.5 1.4 8.7 < 30.0 < 18.0
Sandoval 4,785 12,286 7,501 156.8 10.0 80.2 19.8 34.3 35.5 < 25.5 <16.9
San Juan 14,960 29,552 14,592 97.5 10.0 67.9 32.1 17.2 27.0 < 1.1 <‘10.1
Santa Fe 16,512 28,299 11,787 71.4 5.2 67.5 32.5 4.8 16.4 2 24.5 =
Sierra 3,743 5,392 1,649 44.1 22.5. 66.9 33.1 7.8 10.9 €40.7  <3L.5
Socorro . 3,029 4,638 1,609 53.1 10.1 71.7 29.9 16.5 18.9 < 39.6 < 6.7
Valencia 11,563 22,252 10,689 92.4 9.0 73.3 26.7 17.1 25.3 <15.2 < 9.0
Note: < Less than the State median

> Greater than the State median

Sources: US Department of Commerce, 1978a, County and city data book, 1977, Bureau of Census, Washington DC, 956 p,

US Department of Commerce. 1981b. 1980 census of population and housing, advance reports ~ New Mexico - final population and housing
unit counts, Bureau of Census, Washington DIC, 10 p.



4.2.3 Education

High numbers of school age children are often assocliated with the
population influx that occurs with a coal development. Education was discussed
using public school enrollment and number of higher education facilities to

indicate the level and amount of educational services available.

4.2.3.1 Public Education

Larger school systems (systems with 10,000 plus students) can absorb
increases 1in school enrollment more efficiently than smaller systems.
Enrollment was more than 10,000 students in only six counties in the Study
Arez (Table 4-8). Therefore, large coal developments may strain the existing

education systems in remaining counties.

4.2.3.2 Higher Education

Another indication of educational quality is the availability of higher
education facilities. Only four counties did not have a college or university.

Therefore, there was ample higher education opportunities in the Study Area.

4.2.4 Transportation

Existing transportation facilities are used extensively to mitigate costs
incurred to move coal and materials used to extract coal. Existing highway,
railroad, and commercial waterway systems are the main modes for transport of

goods and services associated with coal development.
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Table 4-8. Public school enrollment and number of colleges and universities in 13 counties in New Mexico.

1975 Number of 1975 Number of
Public School Colleges and Public School Colleges and
Enrollment Universities Enrollment Universities

State 274,316 37
County County
Bernalillo 83,660 4 Sandoval 4,454 0
Catron 553 0 San Juan 16,204 2
Colfax 3,055 1 Santa Fe 13,092 3
Lincoln 2,130 0 Sierra 1,484 0
McKinley 12,404 2 Socorro 2,571 2
Otero 10,432 2 Valencia 12,014 1
Rio Arriba 8,211 2

Sources: Board of Educational Finance. No date. New Mexico post-secondary educational institutions
and centers. Santa Fe NM, 1 sheet.

US Department of Commerce. 1978a. County and city data book, 1977. Bureau of Census,
Washington DC, 956 p.
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5.0 WATER RESOURCES

5.1 INTRODUCTION

Adequate and reliable data on surface and groundwater quantity and quality
are necessary as a basis for sound economic development. An inadequate water
supply may limit the potential development of 1lignite/ coal resources.
Industries using lignite as a fuel or a source for other products will use and
consume water. In addition to needing adequate quantity, water must meet the
requirements for quality. Water quantity and quality considerations cannot be
evaluated unilaterally; they are closely related. The water supply becomes

the used water to be returned as wastewater.

This chapter focuses on the existing quantity and quality of surface and

groundwater in New Mexico where lignite/coal development is probable.

5.2 SURFACE WATER

The State is divided into 11 major river drainage basins—-the San Juan,
Upper Rio Grande, Middle Rio Grande, Lower Rio Grande, Lower Colorado, Western
Closed, Central Closed, Pecos, Arkansas-White-Red, South Western Closed and
Southern High Plain (Figure 5-1). The Study Area includes 9 of the 11 major
basins, namely the Upper Rio Grande River, Middle Rio Grande River, Lower Rio
Grande River, San Juan River, Lower Colorado River, Western Closed River,

Central Closed River, Arkansas-White-Red River, and Pecos River.

This section addresses existing quantity and quality conditions.
Continuously~recorded stream gauging stations, flow duration and low—flow
magnitude and frequency are addressed, as well as total water usage by river

basin (Exhibit 5a).
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. BASIN INDEX

Arkansas River Basin Rio Grande River Basin Lower Colorado River Basin
1-1 Canadian River 4-1 Rio Grande River 7-1 Little Colorado River
1-2 Purgatoire River 4-2 Costilla Creek 7-2 San Francisco River
1-3 Cimarron River 7-3 Gila River

1-4 North Canadian River Western Closed Basins

1-5 Carrizo Creek 5-1 North Plains

Pecos River Basin 5-2 San Augustin Plains

2-1 Pecos River San Juan River Basin
6-~1 San Juan River
Central Closed Basins 6-2 Navajo River

3-1 Estancia Basin

3-2 Jornada Del Muerto Basin

3-3 Tularosa Basin

3-4 Salt Basin

Figure 5-~1. Major drainage basins and segments in 13 counties in New Mexico (New
Mexico State Engineer Office 1967).
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Stream flow is important in design, construction, and operation of water
related developments. Flow duration and low-flow magnitude and frequency are
significant in addressing water supply characteristics of streams. Flow dura-
tion information is used to make preliminary estimates of water supply. Low-

flow is used in estimating availability of water for dilution, transport of

waste, and industrial cooling.

Water quality 1is accurately defined through the assessment of various
biological, chemical, and physical pérameters. Statistical data of selected
water quality parameters along with the locations of significant dischargers

are presented in Exhibit 5Sa.

To conform with other water management agencies (Federal and State) that
define and collect surface water information, surface water quantity and
quality data are presented by drainage basin. Each basin is further divided
into smaller planning areas or "segments”. Only segments located in the Study
Area are discussed (Exhibit 5a).

5.2.1 Upper Rio Grande River Basin

The Upper Rio Grande River Basin is located in north central New Mexico,
bordering Colorado to the north and extending below Cochiti Reservoir, near
Bernallio to the south. The basin has a drainage area of 19,425 km? (7,500
miz). Principal tributaries are the Red River, Rio Taos River, Rioc Hondo
River, Embudo Creek, and Chana River (Exhibit 5a). Precipitation in the basin
varies from 889 mm (35 inches) at upper elevations to about 152 mm (6 inches)

in the south.

5.2.1.1 Quantity

All of the Upper Rio Grande River Basin is in the Study Area. The upper
part of the basin is the major water—producing area in the Rio Grande River

Basin. The drainage areas, discharges, and periods of reéord are presented in
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Table 5-1. The percent of time daily discharges were equaled or exceeded for
a given period of record is presented in Table 5-2. If a specified amount of
water is needed for a given percent of time, the sites where stream flow is
adequate to meet these requirements can be determined directly from Table 5-2.
Annual low-flow frequency data for station's located in the Upper Rio Grande

River Basin are presented in Table 5-3.

The average low-flow for 7 consecutive days that statistically will occur once
during a recurrence interval is presented in Table 5-3. For example, during
any given 10-year period, the average flow for 7 consecutive days at the
gauging station on the Sante Fe River near Santa Fe will not exceed 0.l
m3/sec (Table 5-3). Low-flow data are used to determine the dependable
amount of water available for development. The application of data in Table
5-3 is 1llustrated by the following example. Aséume a lignite-fired power
plant has an average water demand of 50.0 m3/sec. and could tolerate an
insufficent supply of water for 7 consecutive days once every 10 years. The
station on the Rio Grande River at Embudo (Station No. 2795) is the only
station with adequate stream flow to meet this water demand. Data on the
current and projected water withdrawals and depletions in the Upper Rio Grande

River Basin are presented in Table 5-4.

5.2.2.1 Quality

Surface water quality in the Upper Rio Grande River Basin is generally
good and suitable for most beneficial uses. The lower main streams of the Rio
Grande River and Chama River are designated as marginal cold water fisheries;
the remaining perennial water is designated as cold water or high quality cold
water fisheries. Segments 7, 9, 10, 11, 12, 13, and 16 are classified as
water quality limited by the New Mexico Water Quality Control Commission
(Table 5-5).

Minimum levels (>5.0 mg/l) of dissolved oxygen (DO) are consistently re-

corded at key stations located along the Rio Grande River and its tributaries

(Table 5-6). Levels of zinc, iron, copper, and manganese are within the recom~
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Table 5-1. Drainage areas and discharges for continuous-record gauging stations in the Upper Rio Grande River Basin, New Mexico.
Minimum Average Haximump
Period of Record Drainage Dis¢harge Dissharge D%s harge
Number Station Name County (Water Years) Arca (km ) (m”/5) (m”/s) {/s)
2841 Rio Chama near Rio Arriba 1955-1979 1,200.0 0.11 8.81 317.00
La Puente
28416 Azotea Tunnel at Rio Arriba 1970-1979 NA no flow 3.63 31.20
outlet near Charma ’
2842 Willow Creek above Rio Arriba 1962-1979 290.0 no flow 3.94 45.30
Heron Reservoir
near Los Ojas
2843 Horse Lake Creek Rio Arriba 1962-1979 120.0 no flow 0.03 112.00
above Heron Reservoir
near Las Ojas
2845 Willow Creek below Rio Arriba 1971~1979 500.0 no flow 2,74 62.90
Heron Dam
2855 Rio Chama below Rio Arriba 1913-1979 2,271.0 no flow 10.39 255.00
El Vado Dam
2865 Rio Chama above Rio Arriba 1961-1979 4,144.0 0.21 10.45 185.00
Abiquiu Reservoir
2870 Rio Chama below Rio Arriba 1961-1979 5,561.0 0.01 11.47 84.70
Abiquiu Dam
2890 Rio Ojo Calente Rio Arriba 1932-1979 1,085.0 0.01 1.88 88.90
at La Madera
2910 Santa Cruz River Santa Fe 1930-1979 220.0 0.01 0.82 68.50
at Cundiyo
2943 Rio Nambe at Santa Fe 1963-1979 88.6 0.01 0.30 30.90
Nambe Falls
3126 Pojoaque River at Santa Fe 1972-1979 477.0 no flow - 173.00

at San Ildefonso
Pueblo
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Table 5-1. Drainage areas and discharges for continuous-record gauging station in the Upper Rio Grande River Basin, New Mexico (concluded).

Minimum Average Maximum
Period of Record Drainag Dissha;ge Dissharge Dissharge
Numher Station Name County (Water Years) Area (km") {m~/s) (m~/s) {m”/s)
3130 Rio Grande at Otowl Santa Fe 1895-1905 37,040.0 1.70 ND 692.00
Bridge near San 1909-1979
Ildefonso McClure
Reservoir
3160 Santa Fe River near Santa Fe 1913-1979 47.1 0.002 0.23 42,50
Santa Fe
3172 Santa Fe River above Santa Fe 1970-1979 598.0 no flow 0.25 323.00
Cochita Lake
31795 Galisteo Creek below Santa Fe 1970-1979 1,546.0 no flow 0.19 56.60
Galisteo Dam
3174 Rio Grande below Santa Fe 1970-1979 38,590.0 0.014 ND 292.00

Cochita Dam

ND - Not determined
(-) - No flow moat of the time

Source: USGS. 1979. Water Resources Data for New Mexico. Albuquerque NM, 747 p.
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Table 5-2. Duration of daily flow (m3/sec.) from gauging stations on streams in the Upper Kio Grande River.

Flow in m3/sec, Equaled or Exceeded

Period
Station 2 for Percent of Time Indicated of
Number Station Name County Area (km~) 99 50 25 10 1 Record
3160 Sante Fe River near Santa Fe 47 0.01 n.11 0.23 0.49 1.88 1914-1978
Santa Fe
2795 Rio Grande at Embudo Rio Arriba 26,940 5.13 14.62 22.12  .49.64 165.20 1900-1978
2865 Rio Chama Above Abiqui Rio Arriba 260 0.59 3.47 13.52 28.63 72.80 1962-1978
Reservoir
2870 Rio Chama Below Abiquiu Rio Arriba 5,561 0.64 4.18 15.78 29.98 56.00 1963-1978
Dam
2890 Rio ojo caliente a la Rio Arriba 8,143 0.07 0.47 0.93 4.17 25.20 1933-1978
Madera
2841 Rio Chama near La Rio Arriba 1,200 0.22 1.96 5.76 23.67 86.49 1956-1978
Puente
28416 Azotea Tunnel at Outlet Rio Arriba N/A 0.00 0.29 3.47 13.44 N/A 1971-1979
near Chama
2842 Willow Creek above Rio Arriba 290 0.00 0.08 1.18 7.10 N/A 1964-1979
Heron Reservoir near
Los Ojos
2843 Horse Lake Creek above Rio Arriba 120 N/A N/A 0.00 0.03 0.78 1963-1973
Heron Reservoir near Los
Ojos
2855 Rio Chama below E1 Vado Rio Arriba 2,271 0.02 2.61 14.75 31.20 70.93 1937-1977
Dam
3172 Sante Fe River above Santa Fe 598 0.02 0.18 0.24 0.33 1.57 1971-1978

Cochiti Lake
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Table 5-2, Duration of daily flow (malsec.) from gauging stations on streams in the Upper Rio Grande River {concluded).

Flow in'm3/sec, Equaled or Exceeded

Period
Station. 2 for Percent of Time Indicated of
Number Station Name County Area (km™) 99 50 25 10 1 Record
3174 Rio Grande below Sandoval 38,590 1.44 19.29 29.52 51.10 145.82 .1971-1978
Cochiti Dam
31795 Galisteo Creek below Santa Fe 1,546 N/A 0.01 0.04 0.19 4,41 1971-1978
Galistec Dam
2811 Rio Grande above San Rio Arriba 27,320 4.08 14.0 22.88 33.08 92.40 1964-1978
Juan Pueblo
2900 Rio Chama near Rio Arriba 8,143 0.05 4.89 18.07 38.51 113.40 1913-1978
Chamita
2910 Santa Cruz River near Santa Fe 220 0.11 0.39 0.84 1.86 6.16 1933-1978
Cundiyc
2943 Rio Nambe at Nambe Falls, Santa Fe 89 0.03 0.18 0.33 0.58 1.79 1964-1978
near Nambe
3130 Otowi Bridge Santa Fe 37,040 4.68 21.95 40.56 92.40 292,00 1901-1978
N/A - Not available
Source: US Geological Survey. 19B1. WATer data STOrage and REtrieval (WATSTORE). Dallas TX.
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Table 5-3. Seven day low flow for
New Mexico.

various recurrence intervals in streams in the Upper Rio Grande River Basin,

Annual Low Flow in m3/sec. for 7 Consecutive

Period

Station Days for Indicated Recurrence Interval in Years of

Number Station Name County Area (km?) 1 2 5 10 20 Record

3160 Sante Fe River near Santa Fe 47 0.95 0.290 0.15 0.100 0.069 1914-1978
Santa Fe

2795 Rio Grande at Embudo Rio Arriba 26,940 168.12 72.219 56.84 50.810 46.620 1901-1978

2865 Rio Chama above Abiqui Rio Arriba 260 28.40 '7.740 5.01 4,030 3.370 1963-1978
Dam

2870 Rio Chama below Abiquiu Rio Arriba 5,561 23.87 7.730 5.59 4.790 4.250 1963-1978
Dam .

2890 Rio ojo caliente a la Rio Arriba 8.143 2.43 1.010 0.68 0.540 0.440  1933-1978
Madera

2841 Rio Chama near La Rio Arriba 1,200 27.89 5.530 2.97 2.130 1.610 1956-1978
Puente

2842 Willow Creek above Rio Arriba 290 0.16 0.038 0.13 0.006 0.003 1964-1979
Heron Reservolir near
Los Ojos

2855 Rio Chama below El Vado Rio Arriba 2,271 34.01 1.790 0.49 0.240 0.130 1937-1977
Dam

2811 Ric Grande above San Rio Arriba 27,320 220.30 61.450 42.03 35.040 3.390 1964-1978
Juan Pueblo

2900 Rio Chama near Chamita Rio Arriba 8,143 30.47 4,670 1.13 0.440 0.180 1914-1978

2910 Santa Cruz River near Santa Fe 220 3.10 1.870 1.41 1.190 0.102 1933-1978
Cundiyo

2943 Rio Nambe at Nambe Santa Fe 89 1.29 0.610 0.43 0.290 0.200 1964-1978

Falls, near Nambe
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Table 5~3. Seven day low flow for various recurrence intervals in streams in the Upper Rio Grande River Basin,
New Mexico (concluded).

Annual Low Flow in m3/sec. for.7 Consecutive

Period
Station Days for Indicated Recurrence Interval in Years of
Number Station Name County Area (km?) 1 2 5 10 20 Record
3130 Otowi Bridge Santa Fe 37,040 246.52 87.600 54.23 41.210 32.430 1901-1978

Source: US Geological Survey. 1981l. WATer data STOrage and REtrieval (WATSTORE). Dallas TX.



Table 5~4. Current and projected water withdrawals and depletions
(thousands of acre feet) in the Upper Rlo Grande River Basin, New Mexlco.

1970 1980 1990 2020

Use wd. Depl. wd. Depl. wa. Depl. wd. Depl.
Urban 11.6 5.2 11.5 7.9 21.8 13.0 28.7 19.9
Rural 3.2 1.4 3.6 2.3 5.5 4.1 8.3 6.2
Manufacturing 4 .3 .7 .3 1.1 .6 1.7 1.0
Minerals 6.4 1.1 12.7 6.1 23.3 13.0 48.1 30.5
Fish and
wWildlife 5.7 5.7 11.5 11.5 15.6 15.6 17.8 17.8
Recreation .2 .1 .4 .2 .9 .6 .9 .5
Indian
Irrigation 52.2 26.1 60.2 29,7 58.1 20.4 56.0 20.1
Non-Indian
Irrigation 206.5 102.7 216.8 109.5 210.8 108.0 199.3 106.9
Livestock 1.0 1.0 1.2 1.2 1.2 1.2 1.3 1.3
TOTALS 287.2 143.6  322.6 168.7 338.3 185.5 362.1 213.2°

Source: Water Quality Control Commission. 1979. New Mexico statewide water quality
management plan, appendix. Santa Fe NM, variously paged.
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Table 5-5,

Scpment No,
7

10

11, 12, 13

Classification
Location EL/WQL
The main stem of the Rio WQL
Grande from Angostura
Diversion Works upstream
to Cochiti Dam
Cochiti Reservoir EL
The main stem of the Rio WwQL

Grande from the headwaters
of Cochitil Reservoir up-
stream to Taos Juunction
Bridge including the main
stem of Embudo Creek from
its confluence with the
Rio Grande upstream to
Dixon and the Santa Fe
River upsteam to Siler Rd.

E1l Rito Creek above the Town WQL
of E1 Rito and Vallecitos

Creek above 0jo Caliente

Creek and all tributaries

The Rio Chama from its con- WQL
fluence with the Rio Grande

upstream to E1 Vado and any

flow below the perennial

reaches of E1 Rito Creek and

Rio 0jo Caliente which enters

the main stem of the Rio Chama

Water quality inventory summary for the Upper Rio Grande River Basin, New Mexico.

Designated Uses

Irrigation; livestock and
wildlife watering; secondary
contact recreation; cold
water fishery

Irrigation, livestock and
wildlife watering; warm
water fishery; cold water
fishery; secondary contact
recreation

Irrigation; livestock and
wildlife watering; marginal
cold water fishery; secon-
dary contact recreation;
warnm water fishery

Domestic water supply; irri-
gation high quality cold
water fishery; livestock and
wildlife watering; secondary
contact recreation

Irrigation; livestock and
wildlife watering; marginal
cold water fishery; secondary
contact recreation; warmwater
fishery; domestic water sup-
ply; high quality coldwater
fishery

Known Water

Quality Problems

Poor wastewater
treatment causes
DO depletion bac-
teria and sus-
pended solid

Municipal waste-
water and low
flow cause algal
booms

Municipal waste-
water and low
flow cause DO
depletion and
bacteria

Municipal waste-~
water causes
bacteria
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Table 5-5.

Scument No.

14, 15

16

17

18

Location

All perennial reaches of
tributaries to the Rio
Chama above Abiquiu
Reservoir and the main
stem of the Rio Chama from
El Vado upstream to the
New Mexico-Colo. line, in-
cluding E1 Vado Reservoir

All perennial reaches of
tributaries to the Rio
Grande in Santa Fe County
except the Santa Fe River
below Siler Rd.

The main stem of the Rio
Grande from Taos Junction
Bridge upstream to the
Colorado~New Mexico line
and the Red River from its
confluence with the Rio
Grande upstream to a point
1% miles above the bridge
at the Red River Fish
Hatchery

The Red River from a point
1) miles above the bridge
at the Red River Fish
Hatchery upstream to its
headwaters including all
tributaries thereto and

all other perennial reaches

Classification

EL/WQL

EL

WQL

EL

EL

Designated Uses

Water fishery; irrigation;
livestock and wildlife
watering; secondary con-
tact recreation; irrigation
storage; primary contact
recreation; warmwater fish~
ery

Domestic water supply; high
qualicy cold water fishery;
irrigation; livestock and
wildlife water; municipal and
industrial water supply;
secondary contact recreation;
fish culture

Cold water fishery; livestock

and wildlife watering; irriga-
tion storage; primary contact

recreation

Domestic water supply; fish
culture; high qualfity cold
water fishery; irrigation;
livestock and wildlife
watering

Water quality inventory summary for the Upper Rio Grande River Basin, New Mexico (continued),

Known Water
Quality Problems

No signigicant
problems

No significant
problems

No significant
problems
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Table 5-5. Water quality inventory summary for the Upper Rio Grande River Basin, New Mexico (concluded).

Classification Known Water
Segment No. Location EL/WQL Designated Uses Quality Problems
(continued) (continued) (continued) (continued) (continued)

of tributaries to the Rio
Grande in Taos County,
including Embudo Creek
above Dixon

NA - Information not available

WQL - Water Quality Limited - A segment where water quality does not meet applicable water quality standards,
and is not expected to meet standards after the application of the effluent limitations required by
Section 301 (b) (1) (B) of the 1972 Federal Water Pollution Control Act Amendments.

EL - Effluent Limited - A segment where water quality is meeting and will continue to meet applicable water
quality standards or where there is an adequate demonstration that water quality will meet applicable
water quality standards after the application of the effluent limitations required by Section 201 (b)
(1) (A) and 301 (b) (1) (B) of the 1972 Federal Water Pollution Centrocl Act Amendments.

Source: New Mexico Water Quality Commission. 1980, Water Quality Status Summary, Santa Fe, NM. Variously
paged.



Table 5-6. Water quality statistical summary for stations

River Basin, NM.

Sta. XNo: 51 72

located in Upper Rio Grande

Sta. Ko. 374

Location: gapnta Fe R. Location: pio Grande R.
Paranoters County: Santa Fe County:  gapdoval

Segzeat: Scgrent:

Mean #in. Max. - Hean Min.  Max.
Water temperature (Gag.C) 12,25 1.50 26.00 12.14 5,00 21.00
Fushidizy (JI70) ‘ - - - - - -
Dlzgolve? oxygen {¥g/L). 9.20 7.90 11.40 B.29 8.29 8.29
202 5 Tay (Vp/L) ' - - - T o - -
u (1) 7.84 6.90 8.20 8.29 8.29 ‘8.29
Tetal Atialinizy CacOy (¥g/L)  206.00  83.00 281.00 - - -
Totzl Residee (vg/L) 0.73 0.73 0.73 - - -
Vol. Filteradle :-m;uqa (2975 - - - - - -
Total Zezfilterable Residué (Mg/L) - - - .201.33 16.00 720.00

Total P’.‘.os;.ho:u: P Qiz/L) - - -
Bissolve? ‘.’!.'.osp‘.‘:oru:.. ? (uz/L) - - -
Tetel Hardness C-:.’.o_,' (Mg/L) 156.33 7%.00 éOO_. 00
dfssolved Calefuz Ca (/L) - 49.00 25.00 62.00
Totsl Caleivm Ca (Ng/L) - - -
Eiszolvel Magnesiunm Mg (g/L) 8:10 3.90 11.00
.Total ¥agnesiun Mg Qig/L) o= - -
Chloride C1 (Mg/l) . . 22,33, 11.00 29.00
Total Iron Fe (ug/L) - - -
Dissolved Iron Te (ug/L) 43.33  30.00° 60.00
Diasolved Lead Pb Cuz/L) 1.00 1.00 1.60_
Torcl T..e_::d Pb (wg/L) 100.00 - 100.00 100.00
anganese Mn (uz/L) = - -

Disselved Manganese ¥n (ug/L) 155.00 150.00 160.00

Dissolved. Nickel Wi .(ug/L) ) - - -.
Tieal Nickel N&{ (ug/L) - = - -
Dissolved Silver Ag (ug/L) 0.00 .0.00 0.00
Total Siiver Ag {un/L) - -
Dissolved Ziac Za (ug/L) 25.00 20.00 -30.00
Total Ziae 2Za (ug/L) - - -
Dissolved Seleniun Se (ug/l) 0.00 0.00 0.00
Total Seleniua Se (upfL) - - -
Tatal Aavonia XM, (Hg/L) 4.00 4,00 4.00

Dissolved MAmnonta !\'ll6 (/1)

Tctal Collforn /103 nl - - -
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Table 5-6. Water quality statistical summary for stations located in Upper Rio Grande
River Basin, NM. (continued) .,

Sta. No: 2795 Sta. Mo 2865
Locatfon; Rio Grande Locatien: Rio Chama
Paczsccters Couuty:  pio Arriba County:  Rio Arriba

Segaent: Segment:

Mean - #in, Max. Mcan Min.  Max.
Water tezparature (Deg.C) 5.57 1.00 16 oo 8 .‘81 - .00 25.60
Furhidizy (JTU) - - - - - -
Siczoived oxygen (MgfL). 10.27 8.30 12.00 10.11 ‘ 8.30 11,40
©02 5.543' (vg/L) 1.1 0.40 2.70 " 0.86 .0.60 - 1,40
L €3] , 7.82 7.60 8.10 - - -
Tezal Alkalinizy CacO, (¥g/L) - - - - - -
Iac:l Residue (g/L) - = - L - - -
Vol. Filieradle ?.c:sid.u_a /L) - - - - - -
Tatal :I:.:r.ftlte':able Eesidue QigfL) - - - - - -
Totel Phosztorue P QMg/L) i - - - - -
Dissolved !‘#osp‘.—.orus ? (Hajl-) - - - - - -
Tetsl .Z:.rdnes-s I:aco3 (Mg[!.) 115.50 104.00 128.00 - - .-
Dissolved Calcfum Ca -(pfL) - - - - - .-
Tatzl Caleivm € (igfL) - - - - - -
DissolveZ Magnesiva Mg (H4g/L) - - - - = -
Total ¥apacsium ¥g (Xg/L) - -~ - - o= -
Chlorice €1 (¥g/L) 6.35, 4.90 7.00 - - -
Total Iron Fe (ugli.) - - - - - Co-
Dissolved Iron Fe (/L) - - ks - - -
Dissolved Lead Pb (ug/L) - - - - - -
Totzl L.e_zd r (/L) - - ST - - -
Hanganese Mn (uz/L) - - - = . - -
Dissolved Mangaaese Mn (ug/L) - - - - - =
Dissolved Nickel Ni (u;/L) - - - - - -
Tatal Nickel Xi {ugfL} - - - - - -
Dissolved Silver Ag (ug/L) - - = - - -
Total Stiver Ag {up/L) - - - - - .-
Dissolved Ziac za (ug/L) - - = - - -
Total Ziac 2o {ug/L) - - - - - -
Bissolved Selenfua Se (ug/l) - - = - - -
Toral Szleaiva Sc (ug/L) - - - - - -
Torel Aazonia N4, (¥g/L) - - - - - -
Dissolved Aznonta W, (Mz/L) - = - - - -
Tctal Coliform /100, m) 108.40 1.00 200.00 244.80 30.00 540.00
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Table 5-6. Water tzuality statistical surmary for stations located in Upper Rio Grande
River Basin, NM. (concluded).

Sta. No: 2900 Sta. Ko.  3)3Q.
Location;: Rio Chama Location: Rio Grande
parsccters Couunty: Rio Arriba County: Santa Fe

Segrent: Segment:

Mean #in. Max. Mcan Hin. Hax.
Water temporature (Geg.C) 11.97 0.00 37.19 13.39 0.00 38.88
Turbidlzy (JTU) 82.63 0.00 380.00 72.58 7.00 1300.00
dicsoived oxygen (Mg/L). 10.11 8.20 11.4 9.64 .6. 50 29.00
202 5 Cay (vg/L) 1.37 0.50  2.60 1.65 0.60 . 4.90
28 (s0) 7.63 6.90 8.50 7.93 6.60 8.90
Total Alkalinity Cat0, (/L) 127.66 63.00 222.00 111.55 45.00 202.00
Total Residue ey - - - - - -
Vol. Filterable ae;idq:l(Xg/L) .- - - - - . -
Toral Nenfilterable Besidué (Mg/L) -~ - = 214.00 11.00 3446.00
Total Phosyhorue P (Mg/L) - - - 0.19 0.0l 4.00
Dissolves P!;.osp'.-.orus ? (¥g/L) - - - 0.05 0.00 0.61
Toetel Hardness caco, (Mg/L) 196.06 72.00 391.00 148.19 67.00 702.00
dissolvaed Calefun Ca (/L) 58.57 5&.00 130.00 46.72 9.80 258:00
Totzl Caleivm Ca (Mp/L) - - - - - -
Eissulve? Magaesium Mg (Mp/L) 11.26 2,40 27.00 7.55  2.20 23.00-
Total ¥agaesfun Mg (Mg/L) - —. - - - . -
Chloride €1 (¥g/L) 9.94 1.26  35.00  7.00. 0.00.  44.00
Total Iron Fe (ug/L) - - -~ 485600 400.00 5100000
.Dissolved Iron Fe (/L) 36.62  4.99x10° 180.00 56.75 0.00  889.99
Dissolved Lead Pb (L-,,jx_) 4.49 3.00  5.99  5.08 0.00 80.00
Totzl L;.zd Pb (/L) 47.62- 4.00 200.00 61.43 3.00 100.00
Hanganese dn (vg/L) ‘ - - - 228.21 - 40.00, 1040.00
Dissolved Manganese ¥ {ug/L) 5.33 0.99 15.00 14.24° 0.00  120.00 )
Disso’.ved‘ N.i.ckel i (ug/L) 6.16 12.00 .22.00 1.50 0.00 9.00
Ttal Nickel Xi (ug/L) = - - 5.83 3.00 9.00
Dissolved Silver Ag (ug/L) 0.72 . 0.00 ' 2.00 0.08 0.00 1.00
Total Siiver Ag (up/L) - - - 0.06 0.00 . 1.00
Dissolved Zinc Za (ug/L) 225.67 3.00 579.99 7.21 0.00 20.00
Total Zinc 2n (ug/L) - - - 45.11 8.00 210.00
Dissolved Seleniuz Se {ug/l.) 2.59 0.00 10.00 0.73 0.00 . 13.00
Total Sclenfun Se (ug/L) - - - 0.29 0.00 1.00
Tatal Aaronia ;\':!‘ (/L) - - - - - -
Dissolved Achonta X (ha/L) - - - - - -
Tetal Colifora /100 n1 41.42 50.00 2000000 329047 42.n0 32000.00

Source: USGS. 1981. WATer Data STOrage and REtrieval (WATSTORE). Dallas, Texas.
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mended standards (Table 5-7). According to the data available to the New
Mexico Water Quality Control Commission there is some indication that phos-
phorus and nitrogen levels 1increase in the lower reaches. Mean total
phosphorus measured at Lobatus, Colorado was 0.124 mg/l and mean total.
nitrogen was 0.488 mg/l at Otowi Bridge. Average chloride and sulfate

concentrations were generally low throughout the Upper Rio Grande River Basin.

Sources of surface water pollution include municipal dischargers (Sante Fe
treatment plants, Espanola sewage treatment plant, and Taos sewage treatment
plant) and industrial dischargers (Exhibit 5a). There is only one industrial
discharger of significance in the basin, Molycorp, Inc. (not in Study Area).
Non-point sources of potential problem include run-off from winter pastures
adjoining cold water fisheries and sediment loads resulting from poor range

and timber mamagement.

5.2.2 Middle Rio Grande River Basin

The Middle Rio Grande River Basin 1s located in the central part of New
Mexico and contains over 30,769 km2 (11,880 mi2). The principal tri-
butaries are the Jemez River, Rio Puerco River, Rio San Jose River, and Rio

Saldo River.

5.2.2.1 Quantity

The current and projected water withdrawal and depletion in the Middle Rio
Grande River Basin are presented in Table 5-8. Data for the drainage areas,
discharges, flow duration and 7 day low-flows are presented in Table 5-9Y

through Table 5-11.

5.2.2.2 Quality

The Middle Rio Grande River has historically been severely limited in re-
creational and fisheries potential due to an extremely wide variation in flow.

The fecal coliform standard is the only water quality standard which fre-
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Table 5-7. “Water quality standards and recommended water quality limits.

National Academy of Science and

EPA Quality National Academy of Engineering,
Water Quality New Mexico Criteria for 1974, Recommended Limits
Parameter Standard Domestic Water® Public Water Supply Livestock.
Arsenic a ' 50 ug/L 100 ug/L 200 ug/L
Cadmium a 10 vg/L 10 ug/L 50 ug/L
Chloride b 250 mg/Ld 250 mg/L —_—
Chromium a,c 50 ug/L 50 ug/L® 1,000 ug/L
Copper a 1,000 ug/L 100 ug/L 500 ug/L
DPissolved solids b 250 mg/L® ——- -_—
Dissolved oxygen b 5.0 mg/L -_— -—
Iron - a 300 ug/L 300 ug/L -—
Lead a 50 ug/L 50 ug/L 100 ug/L
Manganese a 50 ug/L 50 ug/L —_—
Mercury a 2.0 ug/L 2 ug/L 1,000 ug/L
pH b 5.0~9.0 . 5.0-9.0 _—
Phosphorus b 100 ug/L -— -—
Sulfate b 250 mg/L 250 mg/L -—
Zinc a 5,000 mg/L 500 mg/L _—

*Also Public Health Service Limit.

85tandards are based on 96-hour Median Tolerance Limit. See "Water Quality Standards for
Interstate and Interstate Streams in New Mexico", August 28, 1980.

bStandards are set for individual segments. See "Water Quality Standards for Interstate
and Interstate Streams in New Mexico', August 28, 1980.

cHexavalent (Cr+6).
dApplicable only to Public Health Service Limit.
®Not applicable to Public Health Service Limit.

Source: Water Quality Control Commission. 1980. "Water Quality Standards for Interstate
and Interstate Streams in New Mexico", August 28, 1980. Sante Fe NM, 40 p.
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Table 5-8.

Use
Urban
Rural Domestic
Manufacturing
Minerals1
Power2
Military

Livestock

Fish and
Wildlife

Recreation3

Current and projected water withdrawals and depletions
(thousands of acre-feet) in the Middle Rio Grande River Basin, New Mexico.

Irrigation (Tot.)4 331.8

Indian

Non-Indian

TOTALS

1980 2000 2020
wd. Depl. wd. Depl. wd. Depl. wd. Depl.
66.7 3071 83.0 41.7 134.6 79.5 202.5 141.2
5.8 2.7 4.4 2.9 5.1 3.6 5.1 3.7
2.2 1.3 3.3 1.9 5.0 3.0 10.8 6.1
9.1 4.5 19.8 12.6 34.0 25,2 54.1 40.9
4.9 3.4 8.5 5.9 6.0 4,1 12,2 8.6
7.7 4.2 7.7 4.2 7.7 4,2 7.7 4,2
2.5 2.5 3.1 3.1 3.6 3.6 4.3 4.3
9.2 5.8 21.9 18.5 30.3 24.4 30.8 24.9
0.8 0.5 1.4 0.9 2.4 1.6 4.8 3.1
154.7 324.4 154.9  309.0 153.4  290.3 151.8
32.6 15.4 32.0 15.4 30.5 15.2 28.7 15.0
299.2 139.3 292.4 139.5 278.5 138.2 261.6 136.8
440.7 209.7 477.5 246.6  537.7 301.6 622.6 388.8

lCounty totals for Bernalillo, Sandoval, Valencia and Socorro counties.

2Includes projected installation of fossil fuel electric generating plant before

2020 between Bernalillo and Albuquerque (Sandoval County).

3Land based only.

ANot considering transfer to other areas.

Source:

Water Quality Contrel Commission.
quality management plan, appendix.

1979.
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Table 5-9. Drainage areas and discharges for continuous-record gauging stations in the Middle Rio Grande River Basin, New Mexico.
Minimum Average Maxigua
Period <f Record Dralnagg Disgharge Disshargc Dissharge
Number Station Name County (Jater Years) Area {lun”) (m”/s) im”/s) (m”/s)
3190 Rio Grande at Sandoval 1925-1978 41670 0.906 27.950 773
San Felipe
3240 Jemez River Sandoval 1936-1941 1220 0.120 1.883 167
near Jemez 1949-1952
1953-1978
3290 Jemez River Sandoval 1936-1938 2628 no flow 1.495 462
below Jemez 1943-1978
Canyon Dam
33201 Rio Grande Floodway Socorro 1936-1939 48810 no flow 25.430 595
near Bernardo 1943-1978
3340 Rio Puerro above Sandoval 1951-1978 1090 no flow 0.365 197
Arroyo Chico near
Guadalupe
3343 Papers Wash near McKinley 1977-1978 52.5 no flow - 0.68
Star Lake Trading Post
3405 Aroyyo Chico near Sandoval 1943-1978 3600 no flow 0.603 430
Guadalupe
3426 San Mateo Creek Socorro 1977-1978 199.8 no flow - 17.80
near San Mateo
3430 Rio San Jose at Valencia 1912-1978 2640 no flow 0.092 49.80
Grants
3431 Grants Canyon at Valencia 1961-1978 33.7 no flow 0.005 43.90
Grants
3435 Rio San Jose Valencia 1936-1978 5960 0.054 0.184 39.60
near Grants
2398 Rio Paguate below Valencia 1976-1978 277 0.002 NA 2.80

Jackpile Mine near
Laguna
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Table 5-9. Drainage areas and discharges for continuous-record gauging stations in the Middle Rio Grande River Basin, New Mexico (concluded).
Minimum Average Maxirum
Period of Record Drainagﬁ Disghatge Dissharge Disshcrgc
Number Station Name County (Water Years) Area (km )} (n"/s) (n™/s) (" /s)
3515 Rio San Juan at Valencia 1943-1978 9480 no flow . 0.323 202
Carreo
3530 Rio Puerro near Socorro 1939-1978 19040 no flow 1.345 532
Bernardo .
3540 Rio Salada near Socorro 1947-1978 3570 no flow 0.436 1030
San Acacila :
3549 Rio Grande Floodway Socorro 1936-1978 69330 no flow 25.090 776
at San Acacla
3584 Rio Grange Floodway Socorro 1964-1978 71740 no flow 34.690 1420

at San Marcial

(~) - No flow most of the time
NA - Not applicable

Source: USGS.

1979. VWater Resources Data for New Mexico.

Albuquerque NM, 747 p.
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3 . . . . . . .
Table 5-10. Duration of daily [low (m™/sec.) frem gauging stations on streams in the Middle Rio Grande River Basin,
New Mexico.

Flow in m3/sec, Equaled or Exceeded Period

Station 2 for Percent of Time Indicated of

Number Station Name County Area (km") 99 50 25 10 1 Record

3306 Tijeras Arroyc near Bernalille 344 N/A N/A N/A N/A 0.42 1975-1977
Albuquerque

3308 Tijeras Arroyo BL. S. Bernalillo - N/A N/A R/A N/A 0.50 1975-1977
Div. Inlet near
Albuguerque

33199 Rio Grande Conveyance Socorro - 0.00 6.94 21.18 33.91 N/A 1953-1978
Channel near Bernardo

33201 Rio Grande floodwayv Socorro 49,810 N/A N/A 6.09 30.92 132.44 1958-1978
near Bernardo

33205 Bernarde Interior Drain Socorro N/A 0.34 1.25 1.85 2.62 4,03 1965-1978
near Bernardo

3530 Rio Puerco near Socorro 19,040 N/A N/A 0.06 1.71  28.00 1941-1978
Bernardo

3548 Rio Grande Conveyance Socorro - 0.00 11.21 24.04 N/A N/A 1959-1978
Channel at San Acacia

3549 Rio Grande Floodway at Socorro 0.00 0.24 1.52 23.98 112.40 1959-1978
San Acacia

3515 Rio San Jose at Correo Valencia 9,480 N/A N/A 0.09 0.75 7.11 1944-1978

3540 Rio Salade near San Socorro 3,570 N/A N/A N/A 0.03 11.62 1948-1979
Acacia

3190 Rio Grande at San Felipe Socorro 69,330 3.30 21.48 38.05 76.70  252.80 1928-1978

3300 Rio Grande at Albuquerque Bernalillo 7,610 0.00 16.59 30.21 66.51 197.94 1943-1978

3405 Arroyo Chico near Sandoval 3,600 N/A N/A 0.02 0.46 15.05 1944-1979

Guadalupe
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Table 5-10. Duration of daily flow (m3/sec.) from gauging stations on streams in the Middle Rio Grande River Basin,
New Mexico (concluded).

Flow in m3/sec, Equaled or Exceeded Period

Station 2 for Percent of Time Indicated of
Nurber Stacion Name County Area (km") 99 50 25 10 1 Record
3431 Grants Canyon at Grants Valencia 33 N/A N/A N/A N/A 0.11 1963-1979
3430 Rio San Jose at Grants Valencia 2,640 N/A N/A N/A 0.03 2.44 1913-1979
3498 Rio Paguate below Valencia 2717 0.00 0.03 0.04 0.06 0.29 1977-1978

Jackpile Mine near

Laguna

- = Not applicable
NA - Not available

Source: US Geological Survey. 1981. WATer data STOrage and REtrieval (WATSTORE). Dallas TX.
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Table 5-11. Seven day low flow for various recurrence intervals in streams in the Middle Rio Grande River Basin, New Mexico.

Annual Low Flow in m3/sec. for 7 Consecutive Period
Station Days for Indicated Recurrence Interval in Years of
Number Station Name County Area (kmz) 1 2 5 10 20 Record
33199 Rio Grande Conveyance Socorro - 223.71 2.43 0.270 0.080 0.030 1954-1978
Channel near Bernardo
33205 Bernardo Interior Drain  Socorro N/A 8.89 6.66 4.640 3.530 2.760 1965-1978
near Bernardo
3548 Rio Grande Conveyance Socorro - 133.71 0.17 0.040 0.020 0.013 1959-1978
Channel at San Acacia
3549 Rio Grande Floodway at Socorro - 5.07 0.14 0.023 0.008 0.003 1959-1978
San Acacia
3190 Rio Grande at San Felipe Socorro 69,330 262.39 74.09 42.810 31.490 24.170 1928-1978
3300 Rio Grande at Albuquerque Bernalillo 7,610 257.26 10.92 2.580 1.130 0.550 1943-1978
3430 Rio San Jose at Grants Valencia ' 2,640 1.38 1.17 1.060 0.990 0.930 1913-1979

- = Not applicable
NA = Not available

Source: USGCS. 1981. WATer Data STOrage and REtrieval (WATSTORE). Dallas, Texas.



quently 1is exceeded in this segment. In general, surface water quality de-
teriorates downstream as the river gains soluble constituents from surface
runoff, irrigation, and municipal treatment plant discharges. Dissolved
solids loadings varied with the tributaries from which most of the flow at a
given time 1s derived. Mean values overall are well below (5.0 mg/l)
applicable standards. The mean total dissolved solids levels are higher than
the standard (Table 5-7) only in the Rio Puerco River near Bernardo. Chloride

levels at all flows are in excess of the standard level between 2 and 18% of

the time.

The major point sources of surface water pollution included the
Albuquerque, Bernalillo, Los Lunas, and Belen sewage treatment plants. The
significant industrial dischargers in the basin 1s New Mexico Public Service
Company's Reeves Generating Station near Albuquerque (Exhibit 5a). Data for
the industrial discharges located in the Middie Rio Grande River Basin are
presented in ExhiBit 5a. The water quality invéntory summary and statistical
data for the stations located in this basin are presented in Tables 5-12 and
5-13.

5.2.3 Lower Rio Grande River Basin

The Lower Rio Grande River cngrs an area of 15,462 km2 (5,970 miz) in the
south central portion of the State. The Rio Grande River 1is the only
perennial stream in the basin. Rainfall varies with elevation, from 76 to 483

mm (3 to 19 inches); annual evapo-transpiration exceeds precipitation.

5.2.3.1 Quantity

Information on recent and projected withdrawals and depletion of water use
in Ike Dona Ana and Sierro counties is presented in Table 5-14. Data for the
drainage area and discharges (Table 5F15), flow duration (Table 5-16), and 7-
day, low-flow (Table 5-17) are also presented.
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Table 5-12. Water quality statistical summary for stations located in Middle Rio Grande
River Basin, NM.

Sta. Fo: 3300 Sta. ¥o- 3199
Location; Rioc Grande R.  location: Ryo Grande
Paraccters County:  Bernalillo County:  gapdoval
Segment: Scprent:
Hean Wia. Max.  Mean Min.  Max.
Waser tenperature (Deg.C) 14.43 0.00 33.00 11.41 0.99 25.00
Furhidizy (J7V) - - -~ 105.55 2.00 2800.00
oissatved oxygen (Me/L). 8.80 8.80  8.80 9.76 6.90  13.40
200 5 Bay (¥g/L) - - - - - -
2% (1) ‘ 8.03 7.70  8.40  8.07 7.40  B.80
Tesal Alkalinity (;.':(:03 {(Mg/L) 132.00 130.00 134.00 105.98 57.00 142.00
'.‘at:l Residue (¥g/L) - - - o - _
Vols Filteradle Ee;idqz /L) - - .- - - .-
Toral lenfilzeradle Kesidue (Mg/L) I - - - . 311.00 0.00 9470.00
Tozel 9"‘-05?‘_'-91'\35' ? Qig/L) -0.22 D.22 ' 0.22 :-0.23 0.01 6.60
fissulved Phospiorus P (Mz/L) - - - 0.406  0.01 0.1¢
Tetcl Fardress €220y (rg/L) 173.00  140.00 210.00 132.99 70.00 190.00
Bissolved Calciuam Ca (¥p/L) 57.75 42.00 70.00 41.19 22.00 ‘59,99
Tn::ll Calcfez Ca (Mg/L) - - ' .= - - -
Tissolve? Magnestun Mg (dg/L) 8.45  7.80 9.09 - 7.22 3.50 10.00-
Total ¥agaesium Mg (vg/L) - - - - - -
Chloride CI (Mg/L) 18.7Q 8.10 37.00 6.22 2.30 13.00
Total Iron Fe (ug/L) - - - 670.00 670.00 670.00
Dissolved Iron Fe (uz/L) 10.00 10.00  10.00 20.91 0.00 110.00
Dissolved Lead Pb Cuz/L) - - - 0.33  0.00 1.00
Totzl Le2d Pb (wg/L) - - - 47.15 0.00 - 400.00
anganese Hn (ug/L) - - - 50.00° 50.00  50.00
" Dissolved Yanganese ¥a (ug/L) - = - . 10.00 10.00 10.00
Dissolved Nickel ¥1 (ug/L) - - - - - -
Tatal Nickel Ni (ug/L) - - - - - -
Diszolved Silver Ag (ug/L) - - - - - -
Toeal Siiver Ag (upft) - - - - - -
Dissolved Ziac Za (ug/L) - - - 1.50. 0.00 3.00
Toral Zinc 2a {uglL) - - - 148.00 10.00 550.00
Dissolved Ecleniua Se (ugfL) - - - 0.00 0.00  0.00
Total Scleniun Se (ugfL) - - - 0.60 0.00 3.00
Total Aamonia N, (Ng/L) 0.12 0.12 0.12 0.34 0.00 0.15
Dissolved Azaonia B (Hz/1) - - - ) 0.02 0.00 0.08
Tetal Coliforn /103 @1 - - - - - -
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Table 5-12., Water quality statistical summary for stations located in Middle Rio Grande
River Basin, NM. (continued).

Sea. Xo: 3310 Sta. ¥o. 3548

location; Rio Grande R,  Loeation: py, Grande
Paraccters County:  yalencia County: Socorro

Segrent: Segment:

Mean -  #in. Max. - Mean Min.  Max.
¥azer temperature (Mg.C) 15.45  1.00  27.00 15.72.  0.00  31.10
Tushidizy (JTU) 245.75  15.00 2600.00 2029.92  15.00 4000Q 00
Sicsolved axygen (Mg/L). 7.90  3.90 13.00 8.99  6.00  12.60
202 5 Day (vg/L) - - - - - -
2 (su) 7.76  6.70 8.40  7.93 7.80 8.10
Tezal Alkalinizy CaCo, D) 129.59 62.00 183.00 177.00 177.00 177.00
Totel Residve (NgiL) - - - - - -
-\‘c;l. Filzerable ':'.e;idu_:-. (/L) - .- . - - - : -
Totai fonfilterable Lesidué (¥g/L) 325.92  6.00 3960.00 1513.32  20.00 '16,5-0000‘
Totel Proszhorus P Qlg/L) 0.89  0.15  4.40  .1.50 0.14  36.00
tissolved Phosphorus P (Mz/L) 0.48 0.08 1.50-  0.18 0.18 0.18
Tetsl ardress Catd, (Mg/L) 150.98  74.00 230.00 479.49 170.00 1230.00
Disselved Caleiua Ca (¥g/L) - 47.67  23.00  74.00 152.75  53.00 - 391.99
Totz) Calciva Ca (1p/1) ‘ - - - - - - |
‘Bissolves Magaesfvn Mg (/L) 7.75  4.00 11.00 - 24.10 8.90  60.99
Total Yagaesium My (¥g/L) - - ' -~ - - -
Chloride C1 (¥g/l) 17.02  3.10  34.00 24.00  19.00  29.00
Total Iron Fe (ug/L) 4571.00 20.00 20G00G 00 1G00G 00 1000000 1GOO0G 00
Dissolved Iren Fe (ug/L) ©53.98  0.00° 2000.00 15.00  10.00 - 20.00
Dissolved Lead Pb (ug/L) 3.50  0.00 18.00  4.00 3.00 5.00
Totzl Lead Pb (/L) “52.00  6.00 - 100.00 33.30  13.00 100.00
Manganese ¥n (uz/L) 222.00  90.00  500.00 - - -
Dissolved Manganese ¥a (og/L) 33.04  5.00 100.00 - - Co-
Dissolved Kickel ¥4 Cug/L) 4.00  4.00 4.00 - . - -

Tarol Nickel Ni (ug/L) - - = - - -
.00 0.00 - - -

Dissolved Silver Ag (ug/L) 0.00 0

".-_o:nt Siiver Ag {(up/L) 0.25 ‘ 0.00. 1.00 - - . -
Dissolved Zisc za (ug/L) 7.69 0.00 20.00 3.00 3.00 3.00
Total Zinc 2Za (ug/L) 33.33 0.00 100.00 120.00 120.00 120.00
Nissolved Scleniuz Se (ugp/lL) 0.31 0.00 4.00 0.00 0. 00. 0.00
Total Scleniua Se (ug/L) 0.19 0.00" 1.00 0.00 0.00 0.00
Total Anronia N, (gfL) 0.76 0.11 1.90 0.09 0.01 .22
Dissolved Aznonia A (M /1) 1.39 0.17 3.90 - - -

Tctal Coliforw /109 ml - - - - - -

5-28



Table 5-12Z Water quality statistical summary for statlons located in Middle Rio Grande
River Basin, NM. (concluded).

Sta. ¥o: 3549
Location: Rio Grande

Pararcters Couaty:  Socorro

Scgrent:

Mean #in, Max.
Water tesparature (hog.C) 17.25 1.10 30.00
Tuchidizy (J71) 3498.40 40.00 1700000
9issolve2 oxygen (Mg/L). B8.82 7.50 9.80
203 5 Day (¥gfL) - - -
2% (s0) 8.14 7.90 8.70
Tozal Alkalinity Cac0y (¥g/L)  180.00 102.00  258.00
?;é:i Resilue (¥g/L) - .- -
-.'\"'ol. Filterable ?.e:sldu_: sl - - -
Total tlenfflzevable Residue (Mg/L) - - -
Totel Phosphorue P QIg/L) 0.85 0.45 1.40
Pissolved Phasphorua 2 (Ng/L) - - -
Totel tardness C3€3, (Mg/L) 486.33 124.00  955.00
Dissoived Calefun Ca -(p/L) 149.33 36.00 292.00
Totzd Caletes Ca Qip/L) - - -
Ciszolves Magresiun Mg (ig/L) 27.77 ° 8.30  55.00.
Total Xagnesium N3 (Mg/L) - - -
Chloride €1 (¥p/1) . 28.00 28.00  28.00
Total Iron Fe (ug/L) - - -
Dissolved Iron Fe (uz/L) - - -
Dissolved Lead Pb (u;li.) - - -
Total L;_ad Pb (/L) - - -
Maaganese M (vz/L) ' - - -
Dissolved Manganese En (ug/L) - - -
Dissolved Kickel i (ug/L) - - -
Tital Nickel Xi Cug/L) - - -
Dissolved Silver Ag (ug/L) - - -
TPznl Siiver Ag (ugfL) - - -
dissolved Zinc Za (ug/L) - - -
Total Zinc 7o (ug/L) - - -
Dissolved Scleniva Se (ugl/L) - - -
Total Scleniua Se (ug/L) - - -
Tatal Amzonia X, {(xg/L) - - -
Dissolved Aczonta SH, (Mz/L) - - -
wctal Colifera /100 m} - - -

Source: USGS. 1981. WaATer Data STOrage and REtrieval (WATSTORE). Dallas, Texas
3 - .
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Table 5-13.

Water quality inventory summary for the Middle Rio Grande River Basin, New Mexico,

Classification Known Water
Segment No. Location EL/WQL Designated Uses Quality Problems
5 The main stem of the Rio WQL Irrigation; limited warm- Urban runoff
Grande from the headwaters water fishery; livestock causes high
of Elephant Butte upstream and wildlife watering; sec- coliform
to the Angostura Diversion ondary contact recreation.
Works, including any flow
below the perennial reaches
of the Rio Puerco and Jemez
River which enters the main
stem of the Rio Grande.
6 The Jemez River and all WQL/EL Domestic water supply; fish NA
tributaries above the town culture; high quality cold
of Jemez Springs and the water fishery; irrigation;
Guadalupe River and all its livestock and wildlife water=-
tributaries and all peren- ing; secondary contact rec-
nial reaches of tributaries reation.
to the Rio Puerco.
NA - Information not available
WQL - Water Quality Limited - A segment where water quality does not meet applicable water quality standards,

and is not expected to meet standards after the application of the effluent limitations required by
Section 301 (b) (1) (B) of the 1972 Federal Water Pollution Control Act Amendments.

EL - Effluent Limited - A segment where water quality is meeting and will continue to meet applicable water
quality standards or where there is an adequate demonstration that water quality will meet applicable
water quality standards after the application of the effluent limitations required by Section 201 (b)
(1) (A) and 301 (b) (1) (B) of the 1972 Federal Water Pollution Control Act Amendments.

Source: New Mexico Water Quality Commission. 1980. Water Quality Status Summary. Santa Fe, NM.
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Table 5-14. Recent and projected withdrawals and depletions
(thousands of acre-feet) in Dona Ana and Sierra counties, New Mexico.

1970 1980 2000

Use Wd. Depl. wd. Depl. wd. Depl.
Urban 11.1 5.6 14.9 8.9 25.0 14.9
Rural 1.9 0.9 1.5 1.0 1.8 1.3
Manufacturing 0.3 0.2 0.3 0.2 0.4 0.2
Irrigation 476.6 219.2 436.2 216.3  424.3 211.3
Minerals 4,1 0.1 1.8 0.7 5.7 3.0
Military 2.8 1.7 3.0 1.9 3.0 1.9
Livestock 0.9 0.9 1.1 1.1 1.2 1.2
Stockpond
Evaporation 0.8 0.8 1.0 1.0 1.2 1.2
Reservoir
Evaporation 99.7 99.7 99.7 99.7 99.7 99.7
Fish and
Wildlife 0.3 0.3 0.3 0.3 0.3 0.3
Power 3.4 3.4 5.1 3.6 34.2 24.3
Recreation 0.2 0.1 0.3 0.2 0.5 0.2
TOTALS 602.1 332.9 565.2 334.9 597.3 360.0

Source: Water Quality Control Commission. 1979. New Mexico statewide
management plan, appendix. Santa Fe NM, variously paged.
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Table 5-15. Drainage areas and discharges for continuous-record gauging stations in the Lower Rio Grande River Basin, New Mexicp.

Minimum Average ax1mum
Period of Record Drainag Disgharge Dissharge Dissharge
Number Station Name County (Water Years) Area (km") (m”/s) (m~/s) _ (m~/s)
8361 Rio Grande below Sierra 1915-1978 76,280 no flow 27.96 233
Elephant Butte
83625 Rio Grande below Sierra 1938-1978 79,510 0.003 24.02 217

Caballo Reservoir

Source: USGS. 1979, Water Resources Data for New Mexico. Albuquerque NM, 747 p.
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Table 5-16. Duration of daily flow (m3/sec.) from gauging stations on streams in the Lower Rio Grande River Basin,

New
Mexico.

Tlow in m3/snc, Equaled or Exceeded Period
Station 9 for Percent of Time Indicated of
Number Station Name County Area (km") 99 50 25 10 i Record
3515 Rio San Jose at Correo Valencia 9,480 N/A N/A 0.09 0.75 7.11 1944-1978
3610 Rio CGrande below Sierra 76,280 N.03 27.54 44,84 61.20 75.760 1917-1978

Elephant Butte Dam

3625 Rio Grande below Sierra 79,510 0.02 16.18 38.95 56.73 N/A 1961-1980

Caballo Dam

N/A - Not available

Source: US Geological Survey. 1981. WATer data STOrage and REtrieval (WATSTORE). Dallas, Texas.
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Table 5-17.

Seven day low flow for various recurrence intervals in streams in the Lower Rio Grande .River Basin,

New Mexico.

Annual Low Flow in m3/sec. for 7 Consecutive

Period
Station Days for Indicated Recurrence Interval in Years of
Number Station Name County Area (km2) 1 2 5 10 20 Record
3610 Rio Grande below Sierra 76,280 2,408.31 1.74 0.480 0.31 0.24 1917-1978
Elephant Butte Dam
3625 Rio Grande below Sierra 79,510 1.10 0.27 0.214 0.20 0.19 1961-1980
Caballo Dam '
Source: US Geological Survey. 1981. WATer data STOrage and REtrieval (WATSTORE). Dallas TX.



5.2.3.2 Quality

In the Lower Rio Grande River Basin, fecal coliform bacteria is the only
water quality standard frequently exceeded. . The source of this problem
appears to be the Las Cruces sewage treatment plant. Standards governing
concentrations of total dissolved solids (TDS) (filterable residue), chloride,
and sulfate, are exceeded in this basin. Average levels of TDS increase from
about 500 mg/l at Caballo Dam to over 80. mg/l at E1 Paso. Segments 1, 3, and
4 were water quality limited segments (Table 5-18). A point source of surface
water pollution includes the Las Cruces sewage treatment plant. There were no
significant industrial dischargers in the Lower Rio Grande River Basin. The
major problem attributable to nonpoint sources in the basin was high salinity
levels resulting from reservoir evaporation, runoff from ephemeral
tributaries, and irrigated agriculture return flows. The statistical water
quality summary of stations located on the Lower Rio Grande River Basin is

presented in Table 5-19.

5.2.4 San Juan River Basin

The San Juan River is located in the northwest corner of New Mexico and
includes parts of San Juan, McKinley, Rio Arriba, and Sandoval counties. It
has a drainage area of 25,330 km? (9780 mil). The climate is dry, with an
average annual rainfall of 203 to 254 mm ( 8 to 10 inches). The major peren-—
nial tributaries to the San Juan River are the Navajo River, Los Rinos River,

Animas River, La Plata River, and Marcos River.

5.2.4.1 Quantity

Water usage in the San Juan River Basin from 1970 through 2000 is
presented in Table 5-20. Data for the drainage areas and discharges, flow
duration, and 7 day, low—-flow frequency are presented in Tables 5-21, 5-22,
and 5-23.
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Table 5-18.

Segment No.
1

Classification

EL/WQL

From: International WQL
boundary and water sam-

pling station above

American Dam at E1 Paso

upstream to one mile

below Percha Dam

Location

From: One mile below EL
Percha Dam upstream to

the headwaters of

Caballo Reservoir in-

cluding Caballo

Reservoir

From: The headwater of WQL
Caballo Lake upstream to
Elephant Butte Dam

Elephant Butte Reservoir WQL
and the Rio Grande River

upstream to the Lower

Rio Grande Basin Boundary

Water quality inventory summary for the Lower Rio Grande River Basin, New Mexico.

Designated Uses

Irrigation; limited warm-
water fishery; livestock
and wildlife watering;
secondary contact recrea—
tion

Irrigation; livestock and

wildlife watering; primary
contact recreation; warm-

water fishery

Fish culture; irrigation;
livestock and wildlife
watering; marginal cold-
water fishery; secondary
contact recreation; warm-
water fishery

Irrigation storage; live-
stock and wildlife water-
ing; primary contact rec-
reation; warmwater fishery

Known Water
Quality Problems

High coliform
caused by urban
storawater run-
of £

No significant
problems

Flow dependent on
release from
Elephant Butte
Reservoir

Decomposition of
organic matter
causes occasional
DO depletion

WQL - Water Quality Limited - A segment where water quality does not meet applicable water quality standards,
and is not expected to meet standards after the application of the effluent limitations required by
Section 301 (b) (1) (B) of the 1972 Federal Water Pollution Control Act Amendments.

EL - Effluent Limited - A segment where water quality is meeting and will continue to meet applicable water
quality standards or where there 1is an adequate demonstration that water quality will meet applicable
water quality standards after the application of the effluent limitations required by Section 201 (b)
(1) (A) and 301 (b) (1) (B) of the 1972 Federal Water Pollution Control Act Amendments.

Source: New Mexico Water Quality Commission. 1980. Water Quality Status Summary.
paged.

Santa Fe, NM.,

Variously"



Table 5-19, Water quality statistical summary for stations located in Lower
Rio Grande River Basin, NM.

Sta. Yo: 3583 Sea. No. 3584
Location: Rio Grande Location: Rip Grande
Parazctars County: Socorro County: :izg:::y

Segzent: Segrent:

Hean o, Max. Mean Hin, . Max.
Wazes teuperature (Feg.C) 13.82 0.00 38.88 15.08 0.00 34.50
Tushidizy (JT0) 245447 2.00 3800000 3054.94 2.00 80000.00°
Dissolved oxygen (Mg/L). 8.81 "3.20  15.60 8.67  4.40  12.50
200 5 Day (vg/L) 4.00  0.60 _20.00 2.00 1.00 - 3.40
2% (=) 7.84  6.90  8.70 -7.88 6.79 8.90
Tozal Alkalinicy Caco, (¥g/L) 169.18  103.00 340.00 158.29  79.56  344.00
Total Restlve OGM) - - - " 1.26 6.00 23.00
‘Vol. Filterable zegqua oy . - - ' - B
Totai Nenfilzerable Eesidué (¥3/1)4209.33  73.00 2300000, '755.40 357.00° 1100.00
Tozal Phosyhorus P Qlg/L) © 0.80 0.02 15.00 -0.38 0.06 4.40
Plssolved Prosphorus ? (Hz/L) 0.11 0.05 ©.19- - - -
Tetel Hardness Cady (M/L) 282.61  108.00 930.00  260.24 0.00 855.00
Dissolved Caledua Ca (/L) - 88.26  38.00 278.00  81.50 0.00 - 270.00
Totz) Calciuz Ca (/L) ’ - .- ‘ - - - ’ _:
Cissulved Magaesiva Mg (dg/L) 15.2§ 3.20  58.00 13.81 0.00 51.00
Total Yagnesium ¥g (Mg/L) , - - - - - -
Chloride C1 (¥g/L) " 49.38  14.00 350.00  37.34 570 175.00
Total Iron Fe (us/L) © . 16110.00 550.00 2500000 4458800 5300.00 48000 00
Dissolved Iron Fe (/L) 36.86 0.00 1100.00 23.06  0.00 - 290.00
Dissolvee Load Pb (/L) 14.58 0.00 ‘102'.0,0 2.45 0.00 19.00
Total Lesd Pb (wg/L) 76.46  14.00 100.00 138.14 8.00 1000.00
¥anganese Mn (sa/L) 625.00 300.00 820.00 2143.18  290.00 22000.00
Dissolved Manganese ¥n (ug/L) - 26.27 0.00 280.00 4.08 0.00 16.00
Dissolved Nickel Xf (ug/L) 20.00 . 5.99  34.00 2.17 0.00 4.00
Tatal Nickel Ni (ug/L) .- - - - 20.83 1.00 43.00
Dissolved Silver Ag (ug/L) " 3.3 . 0.00 34.00 0.00°  0.00 0.00
Total Stiver Ag (up/L) 0.00-  0.00  0.00 0.21 0.00 .  1.00
Dissolved Zinc Za (ug/L) 60.68 0.00 389.99 7.04 0.00  20.00
Total Ziac Za {ug/L) 68.00  10.00 90.00 292.27  30.00 2200.00
Dissolved Sclenfuz Se (ug/L) 2.56 0.00 13.80 0.39 0.00 6.00
Toral Scleatun Se (ug/L) 0.40 0.00  1.00 _~ 0.47 0.00 1.00
Tacal Aazonis 8%, (¥g/L) 0.11 0.05 0.18 0.09 0.00 0.36
Bissolved Aczonla N, (Mz/L) 0.20 0.00 071  0.08 0.00 0.23
Tetal Collforn /109 ml 35759.00 1.00 277000.00 131,000.00 110000.00 152000.00
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Table 5-19. Water quality statistical summary for staclons located inm Lower Rio Grande
River Basin, NM. (concluded}. .

Sta. No: .jle
Location; Rio Grande

Couatys Sierra

Parameters Segrent:
tean Hin. Max.
Water teugparature {hep.C) 19,69 3.5 37.50
Suchidlzy (JTU) 16,08 1.00 600.00
Discolved oxygen (¥gfL). 8.21 1.00 20.00
202 5 Day (vg/L) - - -
P EE)) 8.11 6.80 9.70

Teial Alkalinizy CaCOy (¥g/L) 121.05 100.00 150.00
'Ea;::i Residue {Mg/L) _ - _

vol. Filteradle Residuz (Mz/1) - - -

Total Yerfilzevadle Kesidue (Mg/L) - - -

Total Prasshorue B (Hg/L) 0.09 0.00 1.30
Bissolved ?.‘;.osp'::oms FN T4 8] 0.13 0.6C ag.32
V':c::l Hardress CACQJ (‘:!g{!_) “151.50 140.00 200.00
Dissolved Calediun Ca (Mg/L) 47,00 &2, 00 62.00
Torzd Caleiv= Ca {NgfL) ) - - -

Cissolved Mzgnesiua Mg (Hp/L) 8.138 31.0(_) 70.00
Total Hagaesium Mg {Mz/L) - - -
Chloride CL (¥g/L} 22.60, 17.00 43.00
Total lron Fe {uz/L) ' 644,29 120.00 2300.00
Dissolved Iton Fe {uz/L) i6.25 16.00‘ 40.00
Dissolved Lead Ph CugfL) 0.57 0.00 2.00
Totzl L;_zd b {eg/l) 3.29 0.00 10.00
Manganese ¥a {uz/L) ' 130.00 10.00  440.00
Dissolved Mangznese Ma (ug/L) 74.71 1.00 330.00
Dissolved N.ickgl ¥ Cug/L) 1.80 0.00 . 4.00
Tatal Nickel Ni Qugl/L) 6.80 0.00 22.00
Dissolved Silver ‘g (ugfL) 0.00 . 0.00  0.00
Tatal stiver Ag (on/L) 0.00 0.00.  0.00
Dissolved 2izc 2a {up/L) - 4.7 3.00 10.(_)0
Total Ziac Za (vfL) 15.71 0.00  30.00
Diszsolved Sclenluz Se (upfl) 0.00 0.00 0.00
Total Scieniun Se {ugfL) 0.00 0.06°- 0.00
Total ammanto 3%, (vg/U) 0.11 0.00 0.48
Bissalved demenla XM, (/L) 0.09 0.80 0.28
Tetal Coliforn  f1DD ml - - -

Source: USGS. 19B1l. %ATer data STOrage and REtrieval (WATSTDRE). Dallas, Texas.
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Table 5-20.

Water use (thousznds of acre-feet) in the San Juan River
Basin, New Mexico. (1970 - 2000)

1970 1975 1980 2000

Use Wd. Depl. wd. Depl. wd. Depl. Wd. Depl.
Urban (municipal) 8.8 3.9 12.8 5.8 6.3 3.1 9.7 5.8
Rural domestic 3.1 1.4 2,2 1.0 2.4 1.6 2.9 2.1
Irrigated
Agriculture 209.8 80.4 222.3 97.6 335.8 179.3  545.1 330.0
Manufacturing 0.4 0.2 0.2 0.1 0.3 0.2 0.4 0.2
Minerals 6.1 2.3 6.6 2.8 53.2 45,6 87.1 78.2
Military 0 0 0 0 0 0 0 0
Livestock 0.8 0.8 0.9 0.9 0.8 0.8 1.0 1.0
Stockpond
Evaporation 3.5 3.5 3.3 3.3 4.2 4.2 4.9 4.9
Power 24.7 16.4 56.8 22.7 49.8 49.0 71.9 71.9
Fish and
Wildlife 2.8 1.0 2.0 0.8 21.3 6.6 33.0 18.3
Recreation 0 0 0 0 0 0 0.1 0.1
Reservoir
Evaporation 24.2 24,2 24.2 24,2 31.1 31.1 32.7 32.7
Playa Lakes
Evaporation 0 0 0 0 0 0 0 0
TOTALS 284.2 134.1 331.3 159.2 505.2 321.5 788.8 545.,2
Source: Water Quality Control Commission. 1979. New Mexico statewide water quality

management plan, appendix.
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Table 5-21.

Drainage areas and discharges for continuous-record gauging stations in the San Juan River Basin, New Mexico.

Minimum Average Maximun
Period of Record Drainag Dissharge Dissharge Discharge
Number Station Name County (Water Years) Area (km) (m™/s) (m~/s) {m”/s)

3464 San Juan River near Archuleta 1961-1979 3,190.0 0.10 17.90 276.00
Corracas

3498 Piedra River near Archuleta 1962-1979 1,629.0 0.03 10.34 237.00
Arboles

3545 Los Pinos River La Plata 1950-1979 1,320.0 0.16 5.61 181.0
at La Boca

3550 Spring Creek at La Plata 1950-1979 150.0 0.02 0.84 56.10
La Boca

3555 San Juan River near San Juan 1963-1979 8,440.0 0.23 30.67 535.00
Archuleta

3565 65 Canon Largo near San Juan 1977-1979 4,440.0 no flow - 141.00
Blanco

3571 San Juan River at San Juan 1910-1979 14,350.0 1.42 ND 580.00
Hammond Bridge near
Bloomfield

35725 Gallegos Canyon Wash San Juan 1977-1979 751.0 no flow - 25.50
near Farmington

3635 Animas River near La Plata 1933-1979 2,820.0 1.78 25.23 371.00
Cedar Hill

3645 Animas River at San Juan 1912-1979 3,520.0 0.028 25.91 710.00
Farmington

3650 San Juan River at San Juan 1912-1979 18,750.0 0.40 67.18 1,930.00
Farmington

3665 La Plata River at La Plata 1920-1979 857.0 no flow 0.94 135.00

Colorado/New Mexico
state line



Table 5-21. Drainage areas and discharges for continuous-record gauging stations in the San Juan River Basin, New Mexico (continued).

1%~

Minimum Average Maximun
Period of Record Drainagi Disgharge Dissharge Dissha:ge
Number Station Name County (Water Years) Area (km ) (m”/s) {m~/s) (m~/s)

3675 La Plata River near San Juan 1938-1979 1,510.¢ no flow 0.716 ND
Farmington

36754 San Juan River near San Juan 1977-1979 20,750.0 9.06 ND 402.00
Fruitland

367555 Shumway Arroyo near San Juan 1975-197¢% 163.0 no flow - 142,00
Fruitland

367561 Shumway Arroyo near San Juan 1974-1979 191.0 no flow 0.500 182.00
Waterflow

36766 Chaco Wash near McKinley 1977-1978 153.0 0.00 - 2,75
Star Lake Indian Post

37101 San Juan River at Montezuma 1977-1979 37,800.0 3.11 ND 479.00
Four Corners

36768 Chaco Wash at San Juan 1976-1979 1,497.0 no flow - 35.70
Chace Canyon National
Monument

367682 Gallo Wash near Chaco San Juan 1977-1979 93.8 no flow - 7.19
Canyon National Monument

367685 Ah-Shi-Sle-Sah Wash San Juan 1976-1979 21,2 no flow - 33.10
near Kimboto

36771 De-Na-Zin Wash near San Juan 1975-1979 477.0 no flow - 273.00
Bisti Trading Post

36793 Hunter Wash at San Juan 1975-1979 118.0 no flow - 44 .50
Bisti Trading Post

367934 Tea~Ni-Di-Tso Wash San Juan 1977-1979 18.6 no flow - 7.59
near Burnham Trading Post

367936 Burnham Wash near San Juan 1977-1979 22.3 no flow ~ 14.70

Burnham
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Table 5-21.

Drainage areas and discharges for continuous-record gauging stations in the San Juan River Basin, New Mexico (concluded).

Minimum Average Meximun
Period of Record Drainag Dissharge Dissharge Dissharge
Humber Station Name County (Water Years) Area (km™) {m”/s) (m~/s) (m”/s)
367938 Chaco River near San Juan 1977-1979 9,430.0 no flow - 191.00
Burnham
36795 Chaco River near San Juan 1975-197¢9 11,300.0 ND ND 207.00
Waterflow
3680 San Juan River San Juan 1927-1979 33,400.0 0.23 61,86 2,270.00

ND - Not determined
(-) - No flow most of the time

Source: USGS. 1979. Water Resources Data for New Mexico.

Albuquerque NM, 747 p.
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Table 5-22. Curation of daily flow (mj/sec.) from gauging stations on streams in the San Juan River Basin, New Mexico.

Flow in m3/sec. Equaled or Exceeded

Period
Station 2 for Percent of Time Indicated of
Number Station Name County Area (km™) 99 50 25 10 1 Record
3650 San Juan River at San Juan 18,750 3.99 27.02 64.04 139.81 372.00 1931-1978
Farmington
367561 Shumway Arroyo near San Juan 191 0.00 0.02 0.04 0.07 0.25 1975-1978
waterflow
36795 Chaco River near San Juan 11,300 0.12 0.48 0.64 0.88 14.93 1977-1978
waterflow
3555 San Juan River near San Juan 8,440 8.37 15.22 42.68 67.92 179.20 1956-1978
Archuleta
3645 Animas River at San Juan 3,520 0.57 10.05 24.73 63.62 175.0 1914-1978
Farmington
3675 LaPlata River near San Juan 1,510 0.00 0.08 0.43 1.49 10.83 1939-1979
Farmington
367555 Shumway Arroyo near San Juan 163 N/A N/A N/A N/A 0.34 1976-1980
fruitland
367680 Canyon Natl. Monument San Juan 1,497 N/A N/A N/A 0.01 2.82 1977-1978
N/A - Not available
Source: US Geological Survey. WATer data STOrage and REtrieval (WATSTORE). Dallas, Texas.
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Table 5-23, Seven day low flow for various recurrence intervals in streams in the San Juan River Basin, New Mexico.
Annual Low Flow in m3/sec. for 7 Consecutive Period
Station Days for Indicated Recurrence Interval in Years of
Number Station Name County ~ Area (km?) 1 2 5 10 20 Record
3650 San Juan River at San Juan 18,750 319.75 93.060 45.440 29.26 19.63 1932-1978
Farmington
367561 Shumway Arroyo near San Juan 191 212.85 76.210 48.320 37.37 29.93 1975-1978
waterflow
3645 Animas River at San Juan 3,520 148.60 23.250 8.520 4.66 2.72 1921-1978
Farmington
3675 LaPlata River near San Juan 1,510 1.79 0.051 0.012 0.005 0.003 1939-1979
Farmington
Source: US Geological Survey. 1981. WATer data STOrage and REtrieval (WATSTORE). Dallas TX.



5.2.4.2 Quality

Except for Segments 1 and 3, all stream segments in the basin were
effluent limited (Table 5-24). The quality of water in the San Juan River

Basin presents no major problems for existing uses.

Stream Segment 1 meets or exceed existing standards, although there are no
specific standards for parameters such as turbidity, sulfate, chloride and
total dissolved solids. This stretch of the San Juan River receives
ephemeral flows from Canyon Largo, Gallups Canyon, and Chaco Canyon, and is
high in sediment and TDS content. No significant water quality problems
occurred in Segment 2-7 (Table 5-24). The statistical water quality summary
for the basin is presented in Table 5-25.

5.2.5 Lower Colorado River Basin

The Lower Colorado River Basin extends along much of the western New
Mexico border to the extreme southwest and has an area of 34,447 km? (13,30
mi2). The major tributaries are the Little Colorado River, San Francisco
River, Gila River, San Simon Creek, Rio Yaqui River, and Animal Closed River
(Exhibit 5a). The climate 1s dry, with potential evaporation exceeding

precipitation except at higher elevations.

5.2.5.1 Quantity

Table 5-26 presents the water use In the Lower Colorado River Basin is
presented in Table 5-26. Data on drainage areas and discharges are presented
in Table 5-27. Duration of daily flow data and 7-day low-flow information are
presented in Table 5-28 and Table 5-29.
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Table 5-24,

Seyment No.
1

Water quality inventory summary for the San Juan River Basin, New Mexico.

Classification
Location EL/WQL
The main stem of the San WQL
Juan River from the point
where the San Juan leaves
New Mexico and enters
Colorado upstream to New
Mexico Highway 17 at Blanco,
and any flow which enters
the San Juan River from the
Mancos and Chaco Rivers
La Plata River from its con- EL

fluence with the San Juan
River upstream to the New
Mexico-Colorado line

The Animas River from its con- wWQL
fluence with the San Juan up-

stream to US Highway 550 to

Aztec

The Animas River from US EL
Highway 550 upstream to the
New Mexico=Colorado line

The main stem of the San Juan EL
River from New Mexico Highway

17 at Blanco upstream to the

Navajo Dam

Navajo Reservoir in New EL
Mexico

Designated Uses

Industrial water supply;
irrigation; livestock and
wildlife watering; secondary
contact recreation; warm-
water fishery; marginal
coldwater fishery

Irrigation; limited warm—
water fishery; livestock and
wildlife watering; secondary
contact recreation

Industrial water supply;
irrigation; livestock and
wildlife watering; marginal
coldwater fishery; secondary
contact recreation; warm
water fishery

Coldwater fishery; irrigation;
livestock and wildlife watering;
municipal and industrial water
supply; secondary contact recre-
ation

High quality coldwater fishery;
irrigation; livestock and wild-
life watering; municipal and
industrial water supply; secon-
dary contact recreation

Coldwater fishery; irrigation
storage; livestock and wildlife
watering; municipal and indus-
trial water storage; primary
contact recreation; warmwater
fishery

Known Water
Quality Problems

NA

No significant
problems

NA

No significant
problems

No significant
problems

No significant
problems
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Table 5-24. Water quality inventory summary for the San Juan River Basin, New Mexico (concluded).
Classification Known Water
Segment No. Location EL/WQL Designated Uses Quality Problems
7 The Navajo and Los Pinos EL Coldwater fishery; irri- No significant
Rivers in New Mexico gation; livestock and problems

NA -
WQL -

EL -

wildlife watering; secon-
dary contact recreation

Information not available

Water Quality Limited - A segment where water quality does not meet applicable water quality standards,
and 1is not expected to meet standards after the application of the effluent limitations required by
Section 301 (b) (1) (B) of the 1972 Federal Water Pollution Control Act Amendments.

Eftluent Limited - A segment where water quality is meeting and will continue to meet applicable water
quality standards or where there 18 an adequate demonstration that water quality will meet applicable

water quality standards after the application of the effluent limitations required by Section 201 (b)

(1) (A) and 301 (b) (1) (B) of the 1972 Federal Water Pollution Control Act Amendments.

Source:

New Mexico Water Quality Commission. 1980, Water Quality Status Summary. Sante Fe, NM. Variously
paged.



Table 5-25. Water quality statistical summary for stations located in San Juan River
River Basin, NM.

Sta. No: 3680
Location; San Juan R.

County: San Juan

Segrent:

Hean Hio. Hax.
¥ater temparature (hog.C) 12.56 0.00 30.00
Turhidizy (JTV) 455.83 1.00  13p00.00
Discolved oxygen (¥g/L). 9.80 4.60 14.50
202 5 Lay (vg/L) 1.64 0.60  6.60
2% (£3) 7.84 6-80 9.10
Tesal Alkalinity CaCo, (¥g/L) 128.86  21.00 250.00
Total Resiluve (Ng/L) - - -

Vol. Fflterable 2esidua (¥5/L) - - -

Total Yenfiltevable Eesidus (Mg/L)1005.30 36.00 9700.00

Totel: !’hos;l.‘.on:s P (Mz/L) 0.69 0.00 33.00
Bissolved Phosphorus ? (M¥z/L) 0.05 0.00 0.25
Tetai Hardress Caco’ (!(g[!.) v 247.88 76.00 920.00
Dissolvad Caleiva Ca -(ig/L) 76.07 1.00 240.00
Totzl Caleluz €a (/L) - - : -

Eiscolve? Magnesium Kg (g/L) 14.02 1.10 -77.00
Total ¥epnesium N3 (Mg/L) - - -

Chloride C1 (¥g/t) 17.93 1.60 196.00
Total Iron Fe (ug/L) 32,054.40  760.00 35QG000.00
Dissolved Iron Fe (ig/L) 33.64 0.00  1700.00
Dissolved Lead Pb (uz/L) 4.53°  0.00 'z.o.oo
Totzl Lead Pb (ug/L) 82.78 2.00 -300.00
Haaganese Mn (uz/L) 1256.30 'dq.oo 12000.00
Dissolved Manganese Ko (ug/L) ‘ 113.39 0.00 2100.00
Dissolved Kickel Mt (ug/L) .6.64 . 0.00  20.00
Toeal Nickel Ni (ug/L) 7.5 1.00 15.00
Dissolved Silver Ag (ug/L) 0.13 0.00 0.99
Total Siiver Ag (upl/L) 0.55 0.00 4.00
Dissolved Ziac 2a (ug/L) 38.99 0.00 489.99
Total Ziac 2a (ug/L) 208.46 10.00 1300.00
pissolved Seleafum Se (ug/l) 3.63 0.00 50.00
Total Sclenfun Se (ug/L) 2.78 0.00 10.00
Total Aamonia NH, (Mp/L) 0.07 0.00 0.18
Dissolved Aznoala N, (Mp/L) 0.08 0.00 0.24
Tetal Coliforn /100 ni 8696.92 50.00 40000.090
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Table 5-25. Water quality statistical summary for stations located in San Juan River
Basin, NM. (continued).

Sta. No: 367938 Sta. Ko. 367950

Location; Chaco R. Locatfon: Chaco R.

County: San Juan County: San Juan

Parameters Segment: Scgrent:

Hean din. Max. Mcan Min. . Hax.
Wazer temparazure (Beg.C) 12,48 1.50 14,22 14.22 0.00 35.00
Tuzhidizy (J7U) - - _ 1108.18 230.00 7200.00
issolved oxygen (Ng/L). 8.67 6.50 11,20 9.74  6.30  14.20
203 5 Cay (¥g/L) , - - - - - -
2 (S) 8.05 6.70 8.90 .1.69 ° 6.80 8.89

Tossl Alkalinity CaO, (vg/L)  230.56  75.00 440.00 137.36 26.00  468.00
l.'a.t::i Residue (Ng/L) = - - l

Vol. Filteradle Residuz (Mg/L) - - - .- . -

Total Neniiltevadle Eesidue’ (Mg/L) - - C - 450.00 450.00 - 456.00
Totzl Phaszhorus P (Mz/L) . 2.85 0.92 7.10 0.74 0.01 4.80
Rissolved Prosprorus 2 (¥z/L) 0.11  0.06  0.48  0.03 0.00  0.09
Tetei Hardress Caco, C1g/L) 49.53 18.00 _80.00 735.96 74.00 1900.90
dissoived Caleium Ca (Ap/L) 17.06 6.50 27.00 200.73 26.00 300.00

Totzl Calcivn Ca (ig/L) - - .- - - -
Liszolved Magaesiunm Mg (Hg/L) 1.71 0.50 3.10 56.87 2.30 210.00

Total ¥agnasfum Mgy (¥g/L) - - - - - -

Chloride €1 (¥g/L) 7.90 2.50  13.00 116.31 14.00 300.00
Total Iron Fe (ug/L) 200000 .00 20000000 20000000 11522400 230.00 79000000
Dissolved Iron Fe (uz/L) 350.00  10.00 2100.00  34.46 0.00  340.00
Dissolvad Lead Pb (uz/L) 12.67 0.00  46.00 1.44 0.00 9.00
Totsl Lezd Pb (ug/L) 606.50  56.00 1200.00 276.63 0.00 1400.00
Manganese Mn {uz/L) 7152.50  610.00 180000.00 4749.84 40.00 3G000.00
Dissolved Minganese ¥a (ug/L) 9.00 0.00 20.00 12.37 0.00  90.00
Dissolved Nickel ¥4 (ag/L) 2.75 0.00 4.00. 0.00 0.00 0.00
Tital ¥ickel Ni Cug/L) 66.00 31.00 100.00 7.00 7.00 7.00
Dissolved Silvar Ag (ugl/L) - - - 0.00 0.00 0.00
Totsl Siiver Ag (up/L) - - - 1.91 0.00 10.00
Sissolved Ziac za (uglL) 9.75 4.00  20.00 12.88 3.00  40.00
ZTotal Zine Za (ug/L) 743.33  130.00 1800.00 258.33 30.00 1100.00
bissolved Scleafua Se (ug/L) 2.75 0.00 6.00 11.84 1.00  47.00
Total Scleafun Se (ug/L) 5.87 0.00  21.00 ~ 10.29 0.00  51.00
Tatal Aavonla X, (vglL) 1.05 0.04 6.80 0.09 0.02 0.29
Dissolved drmonta XH, (/1) - - - 0.92 0.01 0.30
Tctal Colifuri 7100 n1 - - - - - -
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Table 5-25. Water quality statistical summary for stations located in San Juan River
Basin. NM, (continued).

Sta. %oz 367934 Sta. No. 367936
Location; Teec-Ni-Di~TSO Locatfon: Burnham Wash.
Pareccters County: g::hjun County: San Juan

Sepuent: Scgrment:

lean Win. Max. Hean Min, . Max.
¥ater temperature (Beg.C) 12.00 0.00. 19.50  9.74 0.00 176.00
Futhidizy (J7TU) ’ - - - - - -
Dicsolved oxygen (Mg/L). 9.40 7.10 11.70  9.39  8.50 11.60
202 5 Tay (¥g/L) -~ - - - - -
o (su) 9.30 9.30  9.30  8.32 7.60 9.30
Toial Alkalinizy CoCOy (¥g/L) 161.00 64.00 258.00 271.00 200.00 342.00
Total Restive (¥e/L) - - - - - -
Vol. Filierable ?.c;idu_: _(XglL) ~ - - - - -
Total Nenfilzeradle Eesidue (Mg/L) - - - - - -
Total Phaszboruc P (ME/L) 1.75 1.50  2.00 .3.68 3. 10 4.70
Dissolved r.é.osphom ? (Mp/L) 0.10 0.03 0.17.  0.07 0.03 0.13
Tetal Mardness Cagd, (ig/L) 12.50 10.00  15.00 42.75 14.00 79.00
issolvac Caleiua Ca -(Yg/L) 3.80 3.10  4.50 10.73°  5.10 . 18.00
Totzl Caleivm Ca (Mg/L) - - - - - -
-Eizsolve? Magaesium Mg (g/L) 0.65 0.50 6.81  -3.92 0.27 12.00
Total ¥agnesfuu Ng (Mg/L) - —. - - : - ~
Chloride C1 (Ng/t) 7.50 4.30 11.00  8.05  4.50 10.00
Total Iron Fe (uz/L) - - - .- - ' -
Dissolved Iron Fe {uzfL) 225.00 190,00 260.00 552.50 100.00 1700.00 '
Dissolved Lead Pb (ug/L) 10.00 10.00 16.00 20.50 10.00  31.00
Torz1 r.;_aa Pb {ig/L) 180.00 180.00 18,00 655.00 560.00 750.00
Xaaganese M {uz/L) : 2200.00 2200.00 2200.00 1140000~ 7800.00 15000.00
Dissolved Nanganese En {ug/L) 6.00 6.00 6.00 61.00  2.00 120.00
Dissolved Kickel N1 (og/L) '2.00 2.00 2.00 2.50  1.00 4.00
Tstal Nickel Ni {ug/L) 64.00 64.00 64.00 99.00  78.00 120.00
Dissolved Silver Ag {ug/L) - B - . - - - -
Toral Siiver Ag (up/L) - - - - - -
dissolved Zine za (ug/L) 35.00 35.00 35.00 137.00  24.00 250.00
Tocal Ziac Zn (ug/L) 430.00  430.00 430.00 1700.00 1600.00 1800.00
Dissolved Seleniua Se fugfl) 2.00 2.00 2,00 4.00 2.00 6.00
Total Seieasua Se (up/L) ' 6.00 6.00 6.00  3.86 0.00  13.00
Total Aazonia S, (¥p/L) 0.16 0.16 0.16  6.79 n.57 13.00
Gissolved Amnonia M, Q2/L) - - - - - =
Teeal Colfform /100 ni - - - = = -
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Table 5-25. Water quality statistical summary for stations located in San Juan River
Basin. NM. (continued).‘

Sta. No: 367561 Sta. No. 367682
Location; Shumuay Arroyo lecatien: Gallo Wash.
Parameters County: San Juan County: - Sam Juan

Segrent: Seprent:

Mean Hin. Hax.  HMean Min.  Max.
Rater temporature (Beg.C) 15.41 0.00 40.00 2.00 Q.00 4.00
Turhidizy (JT0) 56.82 2.00  420.00 -~ . - -
Diccoive? oxygen (¥g/L). 7.29 0.00  12.60 11.60 11.60 11.60
202 § Bay (¥g/L) - - - ~ - .-
o (=) 7.47 2.40 71.99 .7.82 7.10 8.50
ZTetal Alkalinizy CaCoy (Mg/L) 163.01 0.08 1430.00 75.00 75.00 75.00
Total Residte (Ns/L) - - - . - -
vol. Filtersble Zosidus /L) - - - - - -
Tétal Nenfiltevable Eesidué (Mg/L) 68.00 68 ..00 68.00 - - -
Total Prosphoruc P (Mg/L) -0.73 0.05 6.50 0.63 0.63 0.63
2issolved Phosphorus 2 (Nz/L) 0.16 0.04 0.29 0.21 0.21 0.21
Tetal Fardress caco, (Mg/L) 1738.81 250.60 4400.00 47.00 47.00 47.00
Dissoived Calefua Ca (¥p/L) - 351.74 71.00 680.00 16.00 16.00 . 16.'.00
Totz) Calefum Ca (Ng/L) ' - - .- - - -
EissolveZ Magnesivia Mg (HMg/L) 208.67 16.00 810.00 1.70 1.70 ~1.701
Total ¥agaesium Mg (¥g/L) , - - -~ - - -
Chloride C1 {Mg/L) | 361.12 28.00 1900.00 7.80 . 7.80 7.80
Total Iren Fe {uz/L) - 86,064.70 460.00 58000000 2700.00 2700.00 2700.00
Dissolved Tron Fe (ug/L) 718.13 0.00 16000.00 40.00 40.00 40.00
Dissolvad Lead Pb (ugz/L) 5.31 0.00 22.00 0.00 0.00 0.00
Totzl Lead Pb (/L) 186.63 0.00  1500.00 - - -
Yanganese Mn (vz/L) 3556.09 40.00 38000.00 500.00 500.00 500.00
Dissolved Yanganese Kn {ug/L) 474 .83 .00 2800.00 e - -
Dissolved Nickel Ni (ug/L) 58.00 58.00  5B.00 - - -
Ttal Rickel N{ (ug/L) - 73.00 73.00 73.00 - - -
dissolved Silvar Ag (ug/L) 0.00 0.00 ; ¢.00 C- - -
Total Siiver Ag (up/L) 0.00 0.00 0.00 - - -
Dissolved Ziac Za (ug/L) 83.04 0.00 280.00 - - -
Total Zinc Za (upfL) 155.91 20.00  400.00 - - -
Pissolved Selenius Se {ug/l) 137.83 1.00 720.00 - - -
Total Scleafuna Se {ug/L) 147.22 2.00 710.00 1.14 1.00 2.00
Total Azmonla NH, (¥p/L) 0.79 0.00 1.70 - - -
Dissolved drnoaia ¥, (/1) 0.81 0.49 1.30 - - -
Total Coliforn /100 nl - - - - - -
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Table 5-25. Water quality statistical summary for stations located in San Juan River
Basin, WM. (continued).

Sta. ¥o: . - 3675 Sta. ¥o. 367540
Location; La Plata R. Location:  gan Juan R.
Parameters County: ‘San Juan _ County:  San Juan
. Segrene: Segrent:

Hean din, Max.  Hean Min. Max.
Yazer cesparature (heg.C) 14.12 0.00 = 34.00 11.84 0.00 25.00
Tushidizy (JTU) 381.48 0.99 8500.00 - - -
Jtssoivcd oxygen (Mg/L). 9.17 5.50  13.00 9.92 7.60 12.00
z02 S Day (/L) - - - - - R
2 (s3) 8.18 7.10  8.60 8.24 7.90  8.60
Zaztal Alkalinity CaCO, (¥g/L) 208.25 75.00 450.00 109.32 51.00 154.00
’;'o-t:i Residue (Mg/L) ~ - . - - - - -
Vol. Filserssle Zesidus (/L) . - - - - - -
Totai Senffltcradle Eesidué (Yg/L) - - . _ 98.00 98.00 -98.00
Tozel Phasjhorus P (Mg/L) - 0.57 0.00 5.40 0.35 0.02 2.00
issolved Phosphorus ? (Mz/L) 0.01 0.00 0.05 - - -
Texsi Eordness CaCd, (Mg/L) 859.53 150.00 1600.00 179.53 86.00 380.00
Dissolived Caledua Ca (¥g/L) 215.27 46,00 410.00 55.86 27.00 100.00
Tatzl Cxleic= Ca (/L) . - - v . - - -
Dissolved Magaesiva Mg (/L) 80.69 8.60 270.00 - 9.93 4.60 31.00 .
Total ¥agnesfum Mg (Mg/L) - - - - - -
Chloride C1 (¥g/1) 106,44 7.70  420.00 10.44 1.00 31.00
Total Iron Fe (uz/L) 460.00  370.00 610.00 2775.00 130000 4100.00
Dissolved Iron Fe (vz/L) 41,31 0.00 340.00 37.03 10.00 320.00
Dissolved Lead ®b {uz/L) 4,90 0.00 25,00 4,77  0.00 23.00
Totcl Lead Pb (ug/L) 23.00 5.00 .96.00 23.00  0.00 83.00
Manganese Mn (uz/L) 1142.00 80.00 4000.00 200.90 50.00 920.00°
Bissolved Yanganese ¥n (ug/L) 245.64 . 0.00 960.00 17.31 0.00 90.00
Dissolved Nickel ¥i (ug/L) 1.45 0.00  5.00 0.84 . 0.00 3.00
Tstal Xickel Xi (ug/L) 33.00 3.00 140.00 6.13 3.00 14.00
Dissolved Silver Ag {ug/L) - - - - - -
Total Siiver Ag (ur/L) - - - - - . -
dissolved Zinc Za (ug/L) 19.09 0.00 50.00 2i.14  3.00 120.00
Total Zinc Za (ugfL) 204.29 0.00 940.00 77.50 20.00 270.00
nissolved Seleatua Se (ug/l.) 1.27 0.00 6.00 1.08 0.00 5.00
Total Scienjua Se {up/L) 1.29 0.00 5.00 0.88 0.00 1.00
Tatal Anronia M, (/L) 0.07 0.00 0.22 0.06 0.00 0.42
Bissolved A=monta w, (Hz /1) - - - - - -
Tetal Coliferm /100 ml 14.04 10.00 1G000.00 - - -
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Table 5-25. Water quality statistical summary for stations located in San Juan River
Basin, NM. (continued). :

Sta. Xo: 3645 Sta. Ko. 3¢50
Location: Animas R. Locatfon: San Juan R.
Paramctees County: San Juan County: San Juan

Sepzent: Scgaent:

Mean #in, Max. Mecan Hin. . Max.
Yazer temperature (beg.C) 12.36 0.00 72.00 18.78 0.00 N/A
Tuzhidizy (JTU) © 136.00 0.00 3400.00 195.15 9.99 4600.00
Dissoived oxygen (Mp/L). 9.70 5.99 14.20 9.58 5.40 14.60
20D SIBay (g/L) To1.41 0.59 - 2.80 1.58 0.20 . 5.60
% (U) 7.82 . 7.00  9.04 7.83 6.90 8.90

Teial Alkalinity CaCo, (z‘.sli.) 134.41 50,00 1560.00 113.32 49.00 302.00
'Ialé:!-. Resflue (Mg/L) - ’ - - R - -
Vol. Filterable Zesiduz (3/L) . - - - : - - -

Total llemfilzerable Residus (¥g/L)311.43 10.00 1100.00 - - -

Total Phosztorue P (Mg/L) 0.18 0.00- . 2.80 9.29 0.03 4.00
zassoived !".;.osp‘.-.arus ? (Mz/L) 0.03 0.00 0.06- 0.07 0.01 0.17
Total Hardress Cz.’;oa (/L) 242.78 80.00 608.00 188.49 °65.00 820.00
Dissolved Calefuva Ca .-C’.g.IL) . 79.01 24.00 211.00 61.58 5.10 -276.00
Tots) Caletvm Ca Qigl) - - . - - -
‘Eissolves Magnesiun Mg (Hg/L) 11,157 1.70  55.00 8.39  0.30 32.00
Total ¥agaesfun Mg (Mg/L) , - - - - - -
Chloride C1 (¥g/L) 19.06 1.80  52.00 9.68  1.30  160.00
Total Irom Fe (us/L) 8686.84 20.00 100000 00 28289.2  760.00 3i0poa 0o
Dissolved Iron Fe (gfL) 30.51 0.00° 600.00 44.73  0.00 1700.00
Dissolved Lind Pb Cuali) 5.00 0.00 39.00 1.00  0.00 4.00
Totzl Lezd Pb (/L) 101.38 1.00 700.00 94.24  5.00  400.00
Manganese Mn (uz/L) 426.32 30.00 3300.00 1149.23 - 50.00 12000.00
Dissolved ¥anganese ¥a (ug/L) 76.25  0.00 62000 20.33° 0.00  70.00.
Dissolved Kickel X1 (ug/L) 3.00 0.00 6.00 . - - -
Tdtal Nickel Ni (ug/L) 4,33 1.00 7.00 - - -
‘Dissolved Silver Ag (ug/L) 0.31 0.00 . 2.00 0.12 0.00 1.00 ‘
rf.mi sslver Ag (ugfL) ' 2.35 0.00. 10.00 0.00 0.00 . 0.00
Dissolved Zinc 2Za (ug/L) 28.54 0.00 340,00 14.66 0.00 70.00
Total Zinc 2a (ug/L) 208.26 10.00 270.00 220.76 20.00 1900.00
Dissolved Scleafuz Se (ug/l) 19.15 0.00 540.00 0.93 0.00 2.00
Total Seleajun Se (up/L) 1.50 0.00- 7.00 1.31 0.00 5.00
Total Anvonfa ¥4, (Mg/L) 0.07 0.01 0.18 0.22 0.02 0.80
Dissolved Aznonia s, (izfL) 0.06 $.00 0.18 0.17 0.00 0.80
7ctal Coliform  /f10J nl 339.99 9.99 1520.00 16243200 284999400 100.00
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Table 5-25. Water quality statistical summary for stations located in San Juan River
Basin, NM. (continued).

Sta, XNo: 357250 Sta. No. 3573

Location; Gallegos Canyonlocatfon: San Juan R.

County: San Juan County: San Juan

Parameters Scgreat: Segwent:

Hfean in, Max. Nean Min. o t!a;(.
water temperatuze (Beg.C) 9.50 0.00 26.00 11.87 0.00 28.00
Turbidizy (JTU) - - - 59.99 59.99  59.99
Jicsoived exygen (Mg/L). 9.97 5.50 14.00 10.04 5.50 13.70
£02 5 Day (¥g/L) - - - 1.40 1.40 1.40
2% (=1) 8.63 8.20 9.10 7.90 6.80 9.00

Zesal alialingzy €acO, (g/L)  281.64  104.00 591.00 100.97 69.00  226.00

Total Residve (Ng/L) - - - - - _
Vol. Filteradle Zesidus (Mg/L) - - - - - -
Tocai qunfil:c:ablc Fesidue (Mg/L) - ‘- - - - '—
Total éhos;ho:‘n:z ? (Mg/L) -1.17 0.03 3.80 - - - -
‘_‘iss‘;lvcé P!;.'csp'.-.arus ? (Mz/L) 0.05 | 0.01 Q.09 - - - - -
Tetal :-S:r:.'-ncss Ca.’.o3 (.‘rg_lr.) 114.00 19.00 230.00 158.44 .76.00 350.00
Dissoived Caleivm Ca -(Mg/L) - 39.32 6.90 79.00 49.35 29.00 12000
Torzl Calcivz Ca (Mg/L) - - = - - _ _ '
Bissolves Magaasici Mg (Hg/L) 3.47° 0.40 7.30 7.63 2.40 i5.00-
Total ¥agneaium Mg (4g/L) - - - - - L
Chloride C1 (¥p/1) 26.43 6:10 49.00  4.91. 1.30  1B.00
Total Iron Fe (ug/L)" 460.00 460.00 460.00 - - -
Dissolved Iron Fe (uz/L)’ 175.83 10.00 780.00 56.42  0.00 1700.00
Dissolved Lead Pb (uz/L) 8.00 8.00 E.OD - - -
Tozl !..e_:d Pb (ug/L) - - .- 100.00 100.00 100.00
Maaganese ¥n (uz/L) 40.00 40.00  40.00 - o -
Dissolved )1?ngénese ¥n (ug/L) 15.00 10,00 20.00 87'.49" 0.00 - 350.00
Dissolved-Kickcl M (ug/L) 6.00 6.00 6.00 - - -
Tstal Nickel XL (ug/L) - -~ - - _ _
Dissalved Silvar Ag (ug/L) - o= = - - -
Total Siiver Ag (ug/L) - - - - - - R
3issolved Zinc 2a (ug/L) 20.00 20.00 20.00 - - -
Total Zinc Za {ug/L) - - - - - -
nissolved Scleniua Se Cug/L) 7.00 7.00  7.00 47.75  0.00 180.00
Total Scleniua Se (ug/L) - - - . 1.00 1.00 1.00
Total Aamonia XA, (vp/L) 0.37 0.00 1.30 - - -
Cizsolved dmoafa NH, {Mg/L) - - - ) = - =
Tetal Colifern /100 mi - - - 1882.85 99.99 4299.99
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Table 5-25. Water quality statistical summary for stations located in San Juan River
Basin, NM. (continued),

Sta. ¥o: 356565 Sta. No. 3571
Location; Canon Largo Locatlon: 5an Juan 2
Parameters County: San Juan County: San Juan
Scgrent: Segrent:
Hean tin. Max. Mean Min, . Max.
ater temperature (Gep.C) 8.16 0.00 24.00 11.29 1.00 25.00
Tushidizy (I7U0) - - - ’ - - -
Oiszoived oxygen (¥g/L). 9.36 6.40 11.60 10.07 l 7.4C 12.60
200 5 Bay (¥e/L) - - - - - -
24 (sD) 7.96 7.10 8.50 .8.31 7.90 8.90
Tozal Alkalingity Caco, (!gl;.) 301.00 131.00 648,00 96.95 65.00 213.00
Total Resilue (Ng/L) - - - - - -
Uol. Filterable Zesiduz (%g/L) - - - - . -
Tocal tierfilterable Kesidue (Mg/L) - l- T - - '_
Total Phosphorue P {Mz/L) -1.58 0.01 9.50 . 0.23 0.01 3.80
Dissolved ‘.’!;.osp':orus ? (¥z/L) 0.03 0.01 0.07 . 0.02 0.00 0.06
Tetal Hardress €200, (g/L) 606.66 110.00 1_300.00 132,71 91.00 200.00
dissolved Caleiun Ca - (g/L) 171.05 40.00 410.00 41.55 28.00 65..-00
Toeal Caleiva Ca (Ng/h) - - - - - -
tiszolved Magaosiva Mg (dg/L) 43.55° 3.10  110.00 33.21 14.00 73.00.
Total Fagnesium Yz (Mg/L) - - - - - -
Chloride €1 (¥g/L) 27.03 5.00 83.00 3.77 2.20  6.60
Total Iron Fe (ug/L) 300.00 300.00 300.00 1748.00 540.00 3300.00
Dissolved Tran Fe (ug/L) 43.33 0.00  160.00 33.50 0.00 280.00
Dissolved Lead Pb (uz/L) 2.00 1.oo 3.00 3.61 0.00 18.00
Total L-e_.-_-d Pb (wg/L) 56.00 56.00 . 56.00 11.75 7.00 38.00
Maaganese Mn (uz/L) 1940.00 .180.00 3700.00 100.00 40.00 300.00
Dissolved Manganese ¥n (ug/L) 42.00 0.00 180.00 15.06 - 4.00  40.00
Disso'—.ved. N.ickzl Ni Cug/L) 1.33 0.00 3.00 0.54 0.00 3.00
Total Yickel Xi {ug/L) 75.00 75.00 75.00 6.13 2.00 16.00
discolved Silver Ag Cug/L) - - - - - -
Total Stiver A (ug/L) - - - - - R
dissolved Zinc Za (uz/L) 36.67 20.00 50.00 49.92 5.00 440.00
Total Zine Za (ug/L) 510.00 510.00 510.00 40.00 20.00 80.00
Dlssolved Sclenium Se {ug/l) 2.25 0.00 5.00 0.69 0.00. .00
Total Scleafun Se (ug/L) 11.31 1.00 35.00° 0.88 0.00 1.00
Tatal Anzonla N, (sgfL) 0.42 0.07 3.10 0.05 0.00 0.33
Dicsolved Amnoala :.'H‘ {H;:71) - - - - - -
Tetal Coliform /109 nl - - - - - -
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Table 5-25. Water quality statistical summary for statlons located in San Juan River
Basin, NM. (concluded),

Sta. No: 36766 Sta. o. 3550

Location; Chaco Wash. Location: San Juan R.

Couunty: McKinley County: San Juan

Parameters Segment: Segrent:

Mean - Hin. Hax.  Mean Mia.  Hax.
Nazer tenparature (fog.C) 13.94 1.00  22.00 9.6l 0.50 25.6
Tuzhidizy (JTV) - - - 6.35 0.99 15.00
scolved oxygen (Mg/L). 8.50 6.30  10.80 11.44  6.60 15.33
202 5 Day (¥g/L) - - - 0.78 0.10 1.80
o4 (1) 7.60 7.00 8.80 7.80 6.90 9.49
Tezal Alkalinity CaCoy (¥g/L) 87.00 71.00 110.00 93.33 49,00 185.00
Total Residre (Ng/L) : = - - - - _
Vol. Filterable Zesidus (%/L) - - - - - L.
Total Menfiltevable Fesidué (¥g/L) - - R - S
Tozal Phasphorus ? (Mg/L) 1.00 0.12. 1.70 0.04 0.00 0.24
Diszolved Phasphorus ? (Nz/L) 0.07 0.03 0.12- 0.06 0.00 0.23
Tetzl Hardress CACOJ' (vg/L) . 16.60 11.00 2_1.06 113.78 40.00 250.00
Dissolved Calefuz Ca .Qfg/L} 6.08 4.40 7.80 35.37 10.00 . 73.00
Totsl Caleivs €3 (/L) - - - - - - -
‘Lissolved Magaesiva Mg (Hp/L) 0.38 0.10 0.50 6.16 0.60 21.06
Total ¥agaesium Mz (¥g/L) _ - - . - _ -
Caloride CL (¥g/1) - - - 3.57 . 0.70 14.00
Total Iron Fe (ug/L) o - - - 525.00 0.00 19000.00
Dissolved Iran Fe (/L) ~ 378.00.  120.00° 1000.00 18.55  0.00  120.00
Dissolved Load Pb /L) 20,50 3.00 38 00 1.79 0.00 8.00
Tot:lLéade (/L) 137.50" 95.00° 180.00 41.14 0.00 100.00
Maaganese Mn (vz/L) ' 1550.00 1100.00 2000.00 31.58 ° 0.00 » 270.00
Disselved Nengznese ¥n (ug/L) 3.00 0.00 | 5.00 ©9.32°  0.00  40.00
Dissolved Nickel ¥ (ug/L) 5.00 4.00 7.00  3.00 3.00 3.00
Thtal Nickel N1 (ug/L) 58.00 26.00 90.00 - - -
Dissolved Silver ag (ug/L) - .- - 0.28 0.00 3.00
Total Siiver Ag (ur/L) - - . = 0.16 0.00 . 8.00
dissolved Zine Zn (ug/L) 59.67 8.00 140.00 1B8.77 - 0.00 150.00
Total 2ine Za (ug/L) 560.00 360.00 760.00 21.58 0.00 80.00
Bissolved Seleniua Se (ug/l.) 2.00 1.00 4.00 1.70 0.00 8.00
Total Scleaiun Se {ug/L) 3.18 0.00 12.00 . 0.90 0.00 2.00
Total Anzonia N4, (Vg/L) 1.24 0.67 2.30  0.12 0.00 0.41
Dissolved Armoala N, (/1) - - - 9.07 0.00 0.26
Tetal Colifarum /103 ni - - - 152.68 5.00 1160.00

Source: USGS. 1981, WATer data STOrage and REtrieval (WATSTORE). Dallas, Texas.
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Table 5-26.

River Basin, New Mexico.

Water use (thousands of acre-feet) in the Lower Colorado

(1970 - 2000)

1970 1980 2000

Use Wd. Depl. Wd. Depl. Wd. ° Depl. Wd. Depl.
Urban (municipal) 3.5 1.4 4.2 - 1.9 6.1 2.9 9.7 5.5
Rurzl domestic 1.3 0.6 1.4 0.6 1.1 0.7 0.9 0.7
Irrigated
Agriculture 99.3 55.3 78.3 43.5 145.5 81.2 150.1 86.8
Manufacturing 0.3 0.2 0.3 0.2 0.3 0.2 0.5 0.3
Minerals 8.8 4.6 13.0 8.4 16.6 11.1 23.8 16.2
Military 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Livestock 1.7 1.7° 1.8 1.8 1.3 1.3 1.4 1.4
Stockpond
Evaporation 2.7 2.7 2.3 2.3 3.3 3.3 3.8 3.8
Power 0.9 0.7 0.3 0.3 1.0 0.9 16.7 16.7
Fish and .
Wildlife 1.0 1.0 1.3 1.3 3.2 3.2 9.0 9.0
Recreation 0 0 0 0 0 0 0 0
Reservoir
Evaporation 4.6 4.6 4.6 4.6 14.0 14.0 23.2 23.2
Playa Lakes
Evaporation 9.4 9.4 9.4 9.4
TOTALS 133.6 82.3 117.0 74.4 192.5 11B.9 239.1 163.7
Source: Water Quality Control Commission. 1979, New Mexico statewlde water qualilty

management plan, appendix.
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Table 5-27. Drainage areas and discharges for continuous-record gauging stations in the Lower Colorado River Basin, New Mexico.

Minimum Average Maximum
Period of Record Drainag Disshargc Dissharge Dissharge
Number Station Name County (Water Years) Area (km") (m~/s) (m_ /s) (™ /s)
3869 Rio Nutria near McKinley 1969-1978 185 no flow 0.105 22,1
Ramah
38695 Zuni River above McKinley 1969-1978 2,100 no flow 0.228 147.0
Black Rock Reservoir
4426 San Francisco River Catron 1959-1978 907 0.028 -0.649 337.0
near Reserve
442692 Tularosa River above Catron 1966-1978 244 0.031 0.095 11.1
Aragon
4430 San Francisco River Catron 1904-1914 4,004 no flow 1.829 867.0
Near Alma 1964-1978
4440 San Francisco River Catron 1927-1978 4,281 0.042 1.974 966.0

Source: USGS. 1979. Water Resources Data for New Mexico. Albuquerque NM, 747 p.
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. 3 . . .
Table 5-28. Duration of daily flow (m™/sec.) from gauging stations on streams in the Lower Colorado River Basin, New Mexico.

Flow in m3/sec, Equaled or Exceeded

Period

Station A for Percent of Time Indicated of

Number Station Name County Area (km") 99 50 25 10 1 Record

442692 Tularosa River above Catron 244 0.07 N/A N/A 0.09 0.45 1967-1978
Aragon

4430 San Francisco River Catron 4,004 0.00 0.29 0.99 4.60 27.90 1965-1979
near Alma

4440 San Francisco River Catron 4,281 0.21 D.82 1.43 3.59 20.78 1966-1978
near Glenwood

3869 Rio Nutria near McKinley 185 0.00 ¢.00 0.01 0.07 2.36 1970-1978
Ramah

44268 San Francisco River Catron 907 0.05 0.20 0.43 1.20 B8.40 1960-1978

near Reserve

N/A - Not available

Source: US Geological Survey.

1981,

WATer data STOrage and REtrieval (WATSTORE).

Dallas, Texas.
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Table 5-29.

Annual Low Flow in m3/sec. for 7 Consecutive

Seven day low flow for various recurrence intervals in streams in the Lower Colorado River Basin, New Mexico.

Period-
Station Days for Indicated Recurrence Interval in Years of
Number Station Name County Area (km?) 1 2 -5 Record
442692 Tularosa River above Catron 244 0.82 0.70 0.66 1967-1978
Aragon
3869 Ric Nutria near Ramah McKinley 185 . 8:18 3.16 2.23 1966-1978
44268 San Francisco River Catron 907 ©2.20 0.69 0.51 1960-1978
near Reserve
Source: US Geological Survey. 198l. WATer data STOrage and REtrieval (WATSTORE). Dallas TX.



5.2.5.2 Quality

In general the quality of water in the Lower Colorado River Basin presents
no significant problems and is suitable for most beneficial uses. The upper
reaches of the Gila River Sub-basin and the San Francisco River Sub-basin are
acceptable sources of domestic water supply. Segment 1 of the San Francisco

River Sub-basin is water quality limited (Table 5-30).

The quality of water in the upper reaches of the basin is high, with
turbidity and color degrading downstream. Suspended sediment levels in the
Gila River and San Francisco River are notably low, with an average of 389,200
metric ton per year (429,000 tons per year) passing Glenwood on the San
Francisco River (Station 4440, Table 5-31 and Exhibit 5a) and 107,000 metric
ton per year (118,000 tons per year) passing Gila on the Gila River.

Total dissolved solids concentrations are also low, ranging between 90 mg/l
and 234 mg/l on the Gila River and between 139 mg/l and 275 mg/l on the San
Francisco River. Dissolved oxygen levels in the basin are above standards
(Table 5-31). There are no significant municipal or industrial dischargers in
the basin.

5.2.6 Western Closed Basins

The Western Closed Basins consist of the North Plains Basin and the San
Augustin Plains Basin. The total drainage area of the basin is 6,993 km?
(2,700 mi2). The basin receives about 381 mm (15 inches) of precipitation
annually. There are no perennial streams in the Western Closed Basins. The
only surface water 1s an occasional spring, or stock tank, and an ephemeral

playa at the western edge of the San Augustin Plains.

5.2.7 Arkansas-White—-Red River Basin

The Arkansas-White-Red River Basin is located in the northeast corner of
New Mexico. It has a drainage area of 45,325 km?2 (17,500 miz). Most of
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Table 5~30.

Segment No.

Location

Gila River from Arizona
boundary upstream to
Redrock

Main stem of the Gila
River from Redrock to
confluence of West Fork
and East Fork

All tributaries of the
Gila River above Cliff,
excluding Segment No. 2

San Francilsco River
from Arizona boundary
upstream to Tularosa
confluence

San Francisco River from
Tularosa confluence up-
stream to Arizona boun-
dary

Classification

__EL/WQL

Gila River Sub-Basin

EL

EL

EL

Varer quality ioventory summary for the Lower Colorado River Basin, New Mexico,

Designated Uses

Irrigation; limited warm—-
water fishery; livestock
and wildlife watering;
secondary contact recrea-
tion

Industrial water supply;
irrigation; livestock and
wildlife watering; marginal
coldwater fishery; secondary
contact recreation; warm—
water fishery.

Domestic water supply, high
quality coldwater fishery;
irrigation; livestock and
wildlife watering; secondary
contact recreation

San Francisco River Sub-Basin

WL

EL

Irrigation; limited warmwater
and marginal coldwater fishery;
livestock and wildlife watering;
secondary contact recreation

Coldwater fishery; irrigation;
livestock and wildlife watering;
secondary contact recreation.

Known Water
Quality Problems

No significant
problems

No significant
problems

No significant
problems

RA

No significant
problems
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Table 5-30. Water quallty inventory summary for the Lower Colorado River Basin, New Mexico (concluded).

NA - Information not available

WQL - Water Qualicy Limited - A segment where water gquality does not meer applicable water quality standards,
and is not expected to meet standards after the application of the effluent limitations required by
Section 301(b)(1)(B) of the 1972 Federal Water Pollution Control Act Amendments.

EL - Effluent Limited ~ A segment where water quality is meeting and will continue to meet applicable water
quality standards or where there is an adequate demonstration that water quality will meet applicable
water qualirty standards after the application of the effluent limitations required by Section 201(b) (1)
(A) and 301(b) (1) (B) of the 1972 Federal Water Pollution Control Act Amendments.

Source: New Mexicc Water Quality Commission. 1980, Water Quality Status Summary, Santa Fe NM, variously
paged.



Table 5-31. Water quality statlstical summary for stations located in Lower Colorado
River Basin. NM.

Sta, No: 4440
Llocation; San Francisco-

Couuty: Catran
Parameters

Segrent:

Hecan din. Max.
Water texparature (Meg.C) 16.75 0.00 26.00
Turhidtzy QTU) 119.13  2.00 2200.00
dissoived oxygen (Mg/L). 8.40 1.20 12.00
202 5 Day (vg/L) 1.17 0.00  5.00
o8 (su) * 7.96 6.99 9.10°
Tozal Alkalinicy CaCOy (¥g/L) 148.02 75.00  202.00
Total Residve (Ng/L) - - -
Vol. Filterable ?.e.sidqa ‘(:’.5/!.) - — l -
Total Zienfilzerable Kesidue (¥g/L) - - -
Total’ ‘.’hos;;l:::ru: ? (1g/L) 0.42 0.03 4.40
Tissolved ?‘:’.osp'.-.orus ? (Mz/L) - - - -
Tetcli Hardress £afd, (vg/L) 129.71 74.00 300.00
Dissoived Caleiun Ca -(¥p/L) 36.66 22.00 77.00
Totzl Caleivz Ca (/1) - - . .-
Siszolve? Magnesiva Mg {Hg/L) .9.09 5.40 26.00 .
Total ¥agnasfum ¥z (¥g/L) - - -
Chloride CY (¥g/iL) 13.03 2:20 67.00
Total Iren Fe (ugfL) 2792.50  260.00 6400.00
Dissolved Tron Fe (uzfL) 25.21 0.00 320.00
Dissolves Lead Pb (uz/L) 20.33 0.00  40.00
Tots1 Lead Pb (/L) 100.00  100.00  100.00
Hanganese Mn (va/L) 143.33  30.00  220.00
Dissolved Manganese ¥a (ug/L) 13.64 0.00  25.00
bisselved Kickel ¥4 (ug/L) 27.00  20.00  35.00
Tstal Nickel Ni (ug/Ll) - = -
3issolved Silvar  Ag {ug/L) - - -
Tural .Si'n'b.r Ag (up/L) - - . ~
3issolved ziac za (ug/L) 13.82 0.00  32.00
Totzl zine za (ug/L) ‘ 252.50  20.00 900.00
Dissolved Sclealun Se (ug/l) 0.00 0.00 0.00
Total Scleniuva Se (ug/L) 0.00 0.00 0.00
Total Aa=enia _\'ul‘ (Mg/L) - - -
Dissolved Arowala NH, (Mp/L) 0.12 0.00 0.43
Tetal Colifern /100 nl 917.94 5.00 13000.00

Source: USGS. 1981. WATer data STOrage and REtrieval (WATSTORE). Dallas, Texas.
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the basin is semi-arid with over half of the precipitation falling between May
and September. Major tributaries include the Canadian River, Purgatory River,
Dry Cimmarron River, Carrizozo River, North Canadian River, Carizo Creek, and

Red River.

5.2.7.1 Quantity

Water use data in the Arkansas-White-Red River Basin are presented in
Table 5-32. Data on drainage areas and discharges are presented in Table
5-33.

5.2.7.2 Quality

In general, there are no major water quality problems 1in the
Arkansas-White~Red River Basin. Segment 3 and Segment 5 are suitable for a
limited warm water fishery. ' Segment 6 1s suitable for a high quality warm
water fishery as well as a drinking water supply. All of the segments in the
basin are classified as effluent limited by the New Mexico Water Quality
Control Commission (Table 5-34).

Dissolved solids and suspended sediments are the significant water quality
parameters in the basin. Suspended sediment concentrations in the Canadian
River increase from 400 mg/l near Taylor Springs (Station No. 2115) to 16,00
mg/l, at the State line. Total dissolved solids concentrations increase
similarly between the same two stations, from 500 mg/l to 1,500 mg/l, res-
pectively. The 1increase in salinity 1s due primarily to concentration by
surface water evaporation. Increases in sediment loads potentially result
from erosion. The municipal discharges from Tucumcari and Raton are 1in
violation of NPDES permit limitations. Discharges from the York Canyon Mine
do not present significant problems. The Raton Public Service Co. discharge
is also affecting receiving streams, as are the two feed lots in the basin. A
water quality statistical summary for stations located in the Arkansas-White-
Red River Basins is presented in Table 5-35.
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Table 5-32.

Water use (thousands of
Basin, New Mexico (1970 - 2000).

acre-feet) in the

Arkansas~White-Red River

1970 1975 1980 2000

Use wWd. Depl. wd. Depl. Wd. = Depl. wd. Depl.
Urban (municipal) 4.0 1.8 3.9 1.7 4.2 2.2 8.3 4.8
Rural domestic 1.2 0.5 2.0 0.9 1.5 0.9 1.8 1.2
Irripated
Agriculture 223.0 176.1 326.0 159.9 424.3 229.5 415.6 235.3
Manufacturing 0.2 0.1 0.1 0.1 0.3 0.2 0.5 0.3
Minerals 0.4 0.2 0.4 0.2 1.9 1.2 5.8 4.0
Military 0 0 0 0 0 0 0 0
Livestock 3.6 3.6 5.4 5.4 3.8 3.8 4.1 4.1
Stockpond
Zvaporation 10.8 0.8 10.3 10.3 11.5 11.5 12.6 12.6
Power 0.1 0.1 0.2 0.2 0.3 0.2 14.6 14.6
Tish and
Wildlife 18.5 18.5 18.5 18.5 13.3 10.5 14.0 11.2
Recreation 0.1 G.1 Q.1 0.1 0 0 0 0
Reservoir
Evaporation 52.7 52.7 32.7 32.7 74.5 74.5 76.8 76.8
Playa Lakes
Evaporation 0 0 0 0
TOTALS 426.1 265.3 399.6 230.0 535.6 334.5  554.1 364.9
Source: Water Quality Control Commission. 1979. New Mexico statewide water quality

management plan, appendix.

Santa Fe NM, variously paged.

5-66



Table 5-33. Drainage areas and discharges for continucus-record gauging stations in the Arkansas River Basin, New Mexico.

L9-¢S

Minimum Average HMaximunm
Period of Record Drainags Disgharge Dlsgharge DisSharge
Number Station Name County (Water Years) Area (km") {m~/s) (n”/s) (m~/s)

1990 Canadian River Colfax 1946-1978 593.0 no flow 0.204 1,770.000
near Hebron

1996 Chicorica Creek Colfax 1975-1978 84.2 no flow ND 0.142
near Yankee

20142 Una De Gato Creek Colfax 1975-1978 128.2 no flow ND 14.900
below Throttle Dam
near Raton

2030 Vermijo River near Colfax 1915-1978 780.0 no flow 0.507 357.000
Dragon

2040 Moreno Creek at Colfax 1928~1955 191.0 no flow MD 6.800
Eagle Nest 1964~1978

2045 Cieneguilla Creek Colfax 1928-1955 145.0 no flow ND 14,300
near Eagle Nest 1964~-1978

2050 Sixmile Creek near Colfax 1928-1955 27.2 no flow 0.071 3.620
Eagle Nest 1958-1978

2060 Cimarron River below Colfax 1950-1978 433.0 no flow 0.385 ) 5.810
Eagle Nest Dam

2070 Cimarron River near Colfax 1950-1978 761.0 no flow 0.572 439,000
Cimarron

2075 Ponil Creek near Colfax 1915-1929 443.0 no flow 0.306 159.000
Cimarron 1950-1978

2085 Rayado Creek at Colfax 1909-1978 168.0 0.001 0.388 250.000

Sauble Ranch near
Cimarron
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Table 5-33. Drainage areas and discharges for continuous-record gauging stations in the Arkansas River Basin, New Mexico (concluded).

Minimum Average Maximunm
Period of Record Drainagﬁ Dissha:ge Dissharge Disgharge
Number Station Name County (Water Years) Area (km) (m~/s) (m™/3) {m™/s)
2110 Cimarron River Colfax 1907-1909 2,673.0 no flow 0.464 835.00
at Springer 1921-1978
2115 Canadian River Colfax 1940-1978 7,380.0 no flow 2.325 4,590.00

near Taylor Springs

ND - Not determined

Source: USGS. 1979. Water Resources

Data for New Mexico.

Albuquerque NM, 747 p.
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Table 5-34.

Water quality inventory summary for the Arkansas River Basin, New Mexico.

Classification Known Water
Segment No. Location EL/WQL Designated Uses Quality Problems
3 The main stem of the Canadian EL Irrigation; limited warmwater No significant
River from the headwaters of fishery; livestock and wild- problems
the reservoir upstream to life watering; secondary con-
Concha Dam and all of the Ute tact recreation
Creek
5 The main stem of the Canadian EL Irrigation; limited warmwater No significant
River from the headwaters of fishery; livestock and wild- problems
Conchas Reservoir upstream to life watering; secondary con-
N.M. Highway 56, and Conchas tact recreation
River and any flow from below
the perennial reaches of the
Mora River, and Chiconas Creek
which enters the main stem of
the Canadian River
6. All tributaries to the Mora EL Domestic water supply; irriga- No significant

River above the town of Mora
Coyote Creek all tributaries

to the Cimarron River above

the town of Cimarron, Rayado
Creek above Miami Lake divi-
sion and all other tributaries
to Canadian River northwest of
U.S. Highway 64 in Colfax County,
and perennial reaches of the
main stem of the Canadian River
upstream from NM Highway 56

tion; high quality wildwater
fishery; wildlife watering and
livestock; municipal and indus-
trial water supply; secondary
contact recreation

problems

EL - Effluent Limited - A segment where water quality is meeting and will continue to meet applicable water

quality standards or where there is an adequate demonstration that water quality will meet applicable
water quality standards after the application of the effluent limitations required by Section 201(b) (1) (A)
and 301(b) (1) (B) of the 1972 Federal Water Pollution Control Act Amendments.

Source: New Mexico Water Quality Commission. 1980. Water Quality Status Summary, Santa Fe NM, variously paged.



Table 5-35. MWater quality statistical summary for stations located in Arkansas-White-Red
River Basin, NM.

Sea. ¥o: 2030
Location: Vermejo R.

County: Colfax

Parameters Sepment:
Hean Hin. Max.

Water temperature (Bag.C) 11.71 0.00 26.00
Turhidizy (JTV0) 2.00 2.00 2.00
diszoived exygen (¥g/L). 6.79 6.79 6.79
202 5 Day (vg/L) - - -
M () 7.87 6.80 9.30
Tezal Alkalinizty CaCOy (Mg/L) 157.15 62.00 236.22
Toesl Residue (Ng/U} - o _
tol. Filzerable ?.esl,idq: Ceg/L) - - -
Total Yenfilzertable Eesidue (Mg/L) - - -
Total E!-.os;i-.on:s ? Qi2/L) - - -
Dissolved Phosphorus 2 (Mz/L) - - -
':e:.:1 fardress Cald, (Hg{!.) 201 .74 86-. 00 625.00
Dissoived Caleiua Ca -(¥p/L) 57.28 20.00 130.00
Totzl Calcivz Ca (EéIL) . - - . -
Bissolved Magnasiva Mg (dg/L) 14.35 5.50  36.00 -
Total ¥agnaesifum ¥y (Mz/L) - - -
Chloride C1 (¥g/1) 5.3  1.70  12.00
Total Iron Fe {c5/L) - - -
Dissolved Iron Fo (wfL) 28.34 0.00  220.00
Dissolved Lead Pb (vzfL) 6.64 4.00  14.00
Totzl Lead Pb (/L) 63.64 3.00 170.00
:h:\;‘anese Mn (uz/L) - - -
Dissolved Nangzanese ¥n (ug/L) 38.73 2.00 350.00
Dissolvgd-Nickel ¥i {ug/L) 6.91 2.00 16.00
Total &iickcl Xi Qugl/L) - - -
dissolved Silvar Ag (ug/L) 0.90 . 0.00 . 2.00

‘ Total Siiver Ag (u/L) . - -
Jdissolved Ziac Zn (ug/L) 315.20 3.00 939.99
Torzl Ziac Za (ug/L) - - -
Dissolved Teleafua Se (ugli) 0.88 0.00 5.00
Total Seleniua Se (uplL) - - -

- Total Aazonla NH, (g/L) - - -
Dissolved Azmonta EUA (t1271) - - -
Tceal Coliforma /103 nl - - -

Source: USGS. 198l. WATer data STOrage and REtrieval (WATSTORE). Dallas, Texas.
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5.2.8 Pecos River Basin

The Pecos River Basin is the largest water quality basin in New Mexico.
It stretches for 700 km (435 miles) from its headwaters in the Sangre de
Cristos Mountains in the north central part of the State to the extreme
southeastern corner at the Texas River. The basin has a drainage area of
67,300 km2 (25, 985 miz). The ﬁajor tributaries of the Pecos River Basin
are Eagle Creek, Gallinas River, and Cow Creek (Exhibit 5a).

5.2.8.1 Quantity

The drainage areas and discharges, duration of daily flow, and 7-day low—
flow frequency information are presented in Table 5-36, Table 5-37 and Table
5-38. Data on water use in the Pecos River Basin are presented are Table

5-39.

5.2.8.2 Quality

The general surface water quality in the basin 1s acceptable for
designated uses. The waters of Segment 8 are designated acceptable for a
marginal coldwater fishery. Segment 9 contains water suitable for a domestic
water supply and high quality cold water £fishery. Segment 9 waters are
classified as water quality limited by the New Mexico Water Quality Control
Commission (Table 5-40). Dissolved solids concentrations are of primary
concern in the basin, especially down stream. Greatly reduced flow, caused by

irrigation, compounds water quality problems.

Dissolved solids are contributed to the Pecos River from springs and
groundwater seepage, and possibly from irrigation return flows, oilfield
brines, and discharges from potash industries. Average dissolved solids
concentrations on the Pecos River between 1974 and 1979 were 2,500 mg/l at
Artesia and 8,500 mg/l at Red Bluff. Dissolved oxygen levels in the lower

Pecos River can fluctuate diurnally between 0.0 and 18 mg/l during the summer.
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Table 5-36.

Drainage areas and discharges for continuous-record gauging stations in the Pecos River Basin, New Mexico.

Minimum Average Haximum
Period of Record Drainag Dissharge Dissharge Dissharge
Mumber Station Name County (Water Years) Area (km) (m~/s) (m~/s) {m”/s)
3869 F. Herrera Ditch Lincoln 1960-1978 NA no flow 0.014 0.19
S. at Hollywood
3870 Rio Ruidosa at Lincoln 1953-1979 310.00 0.008 0.388 37.90
Hollywood
3876 Eagle Creek below Lincoln 1969-1978 21,08 0.001 0.075 3.03
South Fork near Alto
3878 Eagle Creek near Lincoln 1969-1978 40.07 no flow 0.037 2.04

Alto

NA - Not available

Source:

USGS.

1979.

Water Resources Data for New Mexico.

Albuquerque NM, 747 p.



€L-6G

Table 5-37. Duration of daily flow (m3/sec.) from gauging stations on streams in the Pecos River Basin.

Flow in m3/sec, Equaled or Exceeded Period
Station 2 for Percent of Time Indicated of
Number Station Name County Area (km”) 99 50 25 10 1 Record
3869 F. Herrera ditch S. at Lincoln - N/A 0.00 0.02 0.04 0.10 1961-1979
Hollywood
3870 Rio Ruidoso at Lincoln 310.00 0.03 0.22 0.44 0.92 2.56 1954-1978
Hollywood
3876 Eagle Creek below Lincoln 21.08 0.00 0.03 0.08 0.19 0.60 1970-1978
South Fork near Alto
3878 Eagle Creek near Alto Lincoln 40.70 N/A N/A 0.03 0.20 0.71 1971-1979

N/A - Not available
- - Not applicable

Source: US Geological Survey. 1981.

WATer data STOrage and REtrieval (WATSTORE).

Dallas, Texas.
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Table 5-38. Seven day low flow for various recurrence intervals in streams in the Pecos River Basin, New Mexico.

Annual Low Flow in m3/sec. for 7 Consecutive Period
Station Days for Indicated Recurrence Interval in Years of
Number Station Name County Area (km?) 1 2 5 10 20 Record
3869 F. Herrera ditch S. at Lincoln ~ 3.28 0.61 0.34 0.25 0.20 1955-1978

Hollywood

- = HNot applicable

Source: US Geological Survey., 1981. WATer data STOrage and REtrieval (WATSTORE). Dallas TX.



Table 5-39.

Use

Urban (municipal)

Rural domestic

Irrigated
Agriculture

Manufacturing
Minerals
Military
Livestock

Stockpond
Evaporation

Power

Fish and
Wildlife

Recreation

Reservoir
Evaporation

Playa Lakes
Evaporation

TOTALS

Water use (thousands of acre-feet) in the Pecos River Basinm,
New Mexico. (1970 - 2000)

Source:

1970 1975 1980 2000
Wd. Depl. wd. Depl. Wd. ~ Depl. wd. Depl.

24.5 12.6 28.1° 13.8 33.1 20.2 51.0 33.5
3.7 1.8 3.7 1.9 4.1 2.7 4.4 3.1
676.2 402.5 688.0 408.1 692.6 416.3 661.4  404.2
0.8 0.5 0.6 0.4 1.3 0.8 2.1 1.3
9.4 6.5 33.7 12.2 18.6 11.8 40.2 31.0

0 0 0 0 0 4] 0 0
5.5 2.8 5.5 5.5 6.0 6.0 6.5 6.5
7.0 7.0 7.3 7.3 8.1 8.1 9.2 9.2
24.4 0.9 14.1 0.6 0.6 0.4 1.1 1.1
7.6 6.4 6.2 5.9 29.9 19.3 35.3 22.8
o a 0 0 0.1 0.1 0.2 0.2
49.6 49,6 42.6 42.6 65.5 65.5 88.3 88.3

7.4 7.4 7.4 7.4

816.1 500.7 B37.2 605.7 859.9 551.2 899.7 601.2

1979. New Mexico statewide water quality

Water Quality Control Commission.
management plan, appendix.
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Table 5-40.

Segment No.
8

Classification
Location ___EL/WQL
Perennial reaches of the EL
Rio Penasco and its trib-
utaries above Dunken, and
Perennial reaches of
Boniot Creek below Angus,
the Rioc Ruidoso below
Sleeping Springs Lakes and
Aqua Chiquita
Eagle Creek above upstream WQL/EL

of Angus and Rio Ruidoso
and its tributaries above
Sleeping Springs Lakes

Water quality inventory summary for the Pecos River Basin, New Mexico.

Designated Uses

Fish culture; irrigation;
livestock and wildlife
watering; marginal cold-
water fishery; secondary
contact recreation

Domestic water supply; fish
culture; high quality cold-
water fishery; irrigation;
livestock and wildlife
watering; municipal and
industrial water supply;
secondary contact recreation

Known Water
Quality Problems

No significant
problems

Municipal waste-
water causes
high phosphorus

WQL - Water Quality Limited - A segment where water quality does not meet applicable water quality standards,
and 1s not expected to meet standards after the application of the effluent limitations required by
Section 301 (b) (1) (B) of the 1972 Federal Water Pollution Control Act Amendments.

EL - Effluent Limited - A segment where water quality is meeting and will continue to meet applicable water
quality standards or where there is an adequate demonstration that water quality will meet applicable
water quality standards after the application of the effluent limitations required by Section 201 (b)
(1) (A) and 301 (b) (1) (B) of the 1972 Federal Water Pollution Control Act Amendments.

Source: New Mexico Water Quality Commission. 1980. Water Quality Status Summary. Sante Fe, NM.

paged.
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There are no major industrial dischargers, although there are three large
feedlots in the basin. Most municipalities discharge poor quality effluent in

the Pecos River Basin, but upgraded treatment levels are anticipated.

5.2.9 Central Closed Basins

The Central Closed Basins consist of the Estancia, Tularaso, Salt and
Jorando del Muerto Basins. The basin has a drainage area of 37,736 km2

(14,570 m12) and extends from the center of the State to the Texas border.

The Estancia Basin has no perennial streams. The Tularnso Basin has
several perennial streams, inc¢luding Three Rivers and the Rio Tulayosa River;
both have significant flows. The Tornado del Muerto Basin has no perennial

streams.

5.2.9.1 Quantity

A summary of the estimated annual water use in the Central Closed Basin is
presented in Table 5-41. Drainage areas and discharges (Table 5-42), data on
duration of daily flow (Table 5-43), and low-flow frequency data (Table 5-44),

are presented in table form.

5.2.9.2 Quality

Surface water in the basins 1s generally acceptable for all designated
uses including municipal water supply (Table 5-45). Total dissolved solids,
sulfates, and chlorides are high in some streams, and occasionally exceed

standards (Table 5-46).
Total dissolved solids averaged 1,242 mg/l in the water in the Tularosa

Basin in 1976, while sulfates averaged 617.6 mg/l. During 1975 and 1976,
total dissolved solids in LaLuz Creek were also high.
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Table 5-41, Summary of estimated average annual water uses (thousands of acre-feet)
in the Central Closed Basins, New Mexico.

Total
Item Diversion Depletion
Irrigation 81- 59 53- 04
(Sewage used for .
irrigation) (0-82)
Urban 5-12 ' 2-56
Self-supplied

Industrial 020 10

Minerals 0:70 30

Sub-total,

Self-supplied (0-90) (0-40)
Military 3-83 1-91
Rural Domestic 1-22 0-56
Livestock 1-10
Fish, recreation
and wildlife 0-14
Evaporation

Reservoirs 0-06

Stock ponds 1-36

Playa lakes* _50-00

TOTAL 110-77

* - In Estancia basin only

Source: New Mexico Water Quality Control Commission. 1975. Central closed
basin plan. Santa Fe NM, variously paged.
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Table 5-42. Drainage areas and discharges for continuous-record gauging stations in the Central Closed Basins, New Mexico.

Minimum Average Maxinum
. Period of Record Drainagi Disgharge Dissharge Discharge
Number Station Name County (Water Years) Area {km") (m~/s) (m™/s) (m~/s5)
4815 Rio Turlarosa Otero 1947-1978 310 0 0.274 121
near Bent -
Source: USGS. 1979. Water Resources Data for New Mexico. Albuquerque NM, 747 p.
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Table 5-43. Duration of daily flow (m3/sec.) from gauging stations on streams in the Central Closed Basin, New Mexico.

Flow in m3/sec, Equaled or Exceeded Period
Station 2 for Percent of Time Indicated of
Number : Station Name County Area (km’) 99 50 25 10 1 Record
4815 Rio Tularosa near Bent Otero 310 0.09 0.27 0.33 0.38 0.55 1949-1978

Source: US Geological Survey. 1981. WATer data STOrage and REtrieval (WATSTORE). Dallas, Texas.
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Table 5-44. Seven day low flow for various recurrence intervals in streams in the Central Closed Basins, New Mexico.

Annual Low Flow in m3/sec. for 7 Consecutive Period
Station Days for Indicated Recurrence Interval in Years of
Mumber Station Name County Area (km?) 1 2 5 10 20 Record
4815 Rio Tularosa near Bent Otero 310 2.21 1.22 0.93 0.79 0.69 1969-1978

Source: US Geological Survey. 1981. WATer data STOrage and REtrieval (WATSTORE). Dallas TX.
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Table 5-45., Water quality inventory summary for the Closed Central Basins, New Mexico.

Classification
Segment No, Locarion EL/WQL
1 Rio Tularosa lying east EL

of New Mexico Highway 70
bridge crossing east of
Tularosa, and perennial
tributaries toc the
Tularosa Basin

Known Water

Designated Uses Quality Problems .
Coldwater fishery; fish No significant
culture; frrigation; live- problems

stock and wildlife watering;
municipal and industrial water
supply; secondary contact
recreation

EL - Effluent Limited - A segment where water quality is meeting and will continue to meet applicable water
quality standards or where there Is an adequate demonstration that water quality will meet applicable
water quality standards after the application of the effluent limitations required by Section 201(b)(1)(A)
and 301(b) (1) (B) of the 1972 Federal Water Pollution Control Act Amendments.

Source: New Mexico Water Quality Commission. 1980. Water Quality Status Summary, Santa Fe NM, variously paged.



Table 5-46. Water quality statistical summary for stations located in Central Closed
River Basin, NM.

Sta. Yo: 4815
Location; Rio Tularosa

Couuty: Otero
Parameters Segmeat:

Mean Hin. Max.
Water temporature (Bep.C) 14.19 0.50 28.00
Tushidizy (JTU) 238.76 3.00 7500.00
dicroived oxygen {Ng/L). 8.85 6.99 11.50
03 § Tay (vg/L) - - -
5 (51) 7.79 7.00 8.50
Tetal Alalinizy Cam3 /L) 189.58 57.00 247.00
Total Residve (Ng/L) - - -
vol. Filterable Zesiduz (¥g/L) - f - =
Tocai Yenfilterable Eesidue (Mg/L) - - o=
Tozzl Phosptorue ? (Mg/L) -0,17 0.00 . 5.90
Tisszolved ?Z;.osphorus ? (vg/L) 0.01 0.00 0.08
Totzl Hardress Ca:03 (Mg/L) 8l4.63 490.00 1500.00
Dissolved Calefua Ca (¥p/L) - 223.79 97.00 560.00
Terzl Calefu= Ca (g/L) . - - .-
Cissulves Magaesiva Mg (Mg/L) 59.8_4 6.30 87.00
Total Magnoafum Nz (¥g/L) .- - -
Chloride C1 (¥g/1.) 62.99 31:00 110.00
Total Iron Fe (ug/L) 1909.20 150.00 25000.00
Dissolved Iron Fe (ug/L) 32.23 0.00 1200.00
Dissolved Lead Pb (uzfL) 1.76 0.00 15.00
Totzl L-e_::d ?b (ug/L) 42.96 0.00 100.00
Hanganese Mn (ug/L) 94.80 20.00  950.00
Dissolved ¥anganese ¥a (ug/L) 27.60 0.00 50.00
Dissolved Kickel K (ug/L) 0.80 0.00 3.00
Tdral Nickel Ni (ugfLr) 3.80 2.00 6.00
Dissolved Silvar Ag (ug/L) 0.00 0.00  0.00
Total Stlver Ap (u/i) 0.88 0.00  10.00
Jdissolved Zinc Za (ugfL) 11,24 0.00 90.00
Toral Zine Za (ug/L) 20.80 0.00 110.00
Dissolved Scleaiua Se (ugfl) 1.04 0.00 3.00
Total Scleafua Se (ug/L) 1.24 0.00 3.00
Total Asmonia NM, (¥g/L) 0.05 0.00 0.41
Dissolved A=nonia e, /L) 0.04 0.00 0.31
etal Colifora /10D ml - - -

Source: USGS. 1981. UATer data STOrage and REtrieval (WATSTORE)}. Dallas, Texas.
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There are no industrial discharges to surface water in the basins and

Cloudcraft is the only municipal discharger.
5.3 GROUNDWATER

Groundwater data for New Mexico are reported by major surface water drain-

age basins (Figure 5-1). These basins were introduced in Section 5.2.

The amount of groundwater available to wells depends on saturated thick-
ness, areal extent, and specific yleld. The amount of groundwater in storage
depends on the amount of recharge from precipitation. The mean annual
precipitation in New Mexico ranges from 203 mm (8 inches) along the Lower San
Juan River Valley and the Rio Grande River Valley, to 762 mm (30 inches) in
the Rocky Mountains. Most of the precipitation at lower altitudes falls
during summer as heavy downpours. The annual runoff across the Study Area

ranges from 12.7 to 127 mm (0.5 to 5.0 inches) (Exhibit 5b).

The geologic structure and hydrologic properties of aquifers, as well as
water quantity and quality are addressed in this chapter. These aspects are
essential in an evaluation of the effects of proposed coal development on

groundwater resources.

5.3.1 Arkansas River Basin

The central and eastern parts of the Arkansas River Basin are in the Great
Plains physiographic province; the western edge is in the southern Rocky
Mountain physiographic province. Colfax is the only county in the Study Area
located in the Arkansas River Basin. Generally for most areas in this basin,
groundwater 1s difficult to obtain and at present not extensively developed.

Only 5% of the water used in the Arkansas River Basin 1s groundwater.
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The principal aquifers in Colfax County are in sandstone (Figure 5-2), and
range in age from Pennsylvanian to Cretaceous (Table 5-47). Aquifers
underlying Colfax County generally yield water quantities of less than 0.4
m3/m (10 gpm). One USGS observation well is located in the county (Table
5-48 and Exhibit 5b). Most of the groundwter in Colfax County 1s used for
watering livestock and/or irrigation. Recharge is primarily local and largely
limited to precipitation falling in the basin. In areas where groundwater is
used for irrigation, information regarding extent and general condition of the
aquifers is not available. Information on the depth to groundwater in Colfax

County is presented in Figure 5-3.

5.3.1.2 Quality

Because groundwater in New Mexico originates primarily from precipitation,
mineralization results when the water passes through rocks and soil to the
zone of saturation. The quality of water 18 directly related to the
solubility of the minerals in the enclosing rock and the length of time the
water is 1in contact with the minerals.

Water quality standards are established for water used for municipal,
industrial, and irrigation supplies. Sulfate and chloride concentrations in
drinking water should not exceed 250 mg/l, the nitrate level should not exceed
45 mg/l, and dissolved soilds content should not exceed 500 mg/l. Chemical
parameters applicable to irrigation wuses 1include specific electrical
conductance, sodium absorption ratio, residual sodium carbonate, and boron

concentration.
The general areal extent of groundwater in New Mexico 1s depicted in

Figures 5-4, 5-5, and 5-6. Water quality data obtained from wells in Colfax

County are presented in Table 5-49.
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Table 5-47.

Generalized stratigraphic section in the Arkansas

River basin, New Mexico.

Stratigraphic Thickness
System Unit (fuer) Distribution Physica] properties Water-begring chargctecisrics
Quatertnary *Allyvium Generally less Tributariss to Arkaness River, $i1t, sand, and gravel. Yislds small to moderate quantities of water to
than 100 Tucumcari area. . wella, Generally yields fresh water in moat
arean.
*Pediment 0 to 100 Cap flat-top mesas near Cana- Silt, sand, gravel, and Recharge by precipitstion or surface Elow; may
and terrace dian River and large tributaries, boulders. yield small to moderate quantities of water to
deposits Terraces are prominent slong the wells. Generally yields fresh water.
large stream valleys.
Quaternary  *\olcanic 0 to 1,000 Cap many high mesas, occur as Basalr, cinders, and May yleld small to large quantities of water to
and complex channe! deposits, dikes, silla, £ine to coarse basaltic wells depending on fractures and saturated
Tertiary and interbedded with sedimen- alluviup, scoria, thickness. Generally ie not a principal aquifer.
tary_tocks. pumice, Generally ylelds fresh water,
Tertiary *Ogallala 0 to %00 Mostly in south-central and lrregularly bedded sand, Recharged by precipitation, variem in pecrmeabili-
Formatton eastern parts of Canadian grit, and local con- ty; may yleld small to medium quantitles of water
River basin, glomerate cemented by to wells, Generally ylelds fresh watar,
caliche and local beds
of shale, clay, and
limestone,
Poison - Underlies high mesas. Conglomerate, arkese, Nat known to yield water to wells,
Canyon sandstone, siltstone,
Formation and shale; intertongues
with the Raton Forma-
tion,
*Raton 1,000 Underlies high mesas Conglomerate and sand- Recharged from rainfail and anow meit; spring
Formation generally. stone; black shale with discharge in many places; ylelde small quanti-
coal beds; interiongues tien of water to wells at somo places, General-
with Potison Canyon For- Ly ytelds fresh water.
mation,
Cretaceous  Verme jo 100t North and eaxt of Raton. Interbedded sandstons Not known to yield water to wetls.
Formation and Coal mined in this forra- and shale with coal
Trinidad Sand- tion in Colfax County. bads.
stone
*Plerre Shale 1,650 Qutcrops in large areas {n Compact ghale with thin  Yields small amounts of water to wells in the
and upper part southern Colfax County and calcareous beds and weathered zone of the formatjon. Genarally
of Niobrara Hora County, nodules. yields nlightly saline water.
formation
*Fort Hays 900+« Exposed on gentle soil- Thin-bedded marine Pormoability depends on interconnected Eractures
Limestone covered slopes in Colfsx limestone with some and bedding-plane openings. Yields small guan-
Member of County. thin shale interbeds. tities of water to welle tn same areas. General-
Niobrara ly yteldn fresh water,
Formation
*Carifle 2202 San Miguel and Colfax Sandy shale with some Yields small quantities of water to wells.
Shale Counties, beds of sandstone. Gonerally yields alfghtly saline water.
*Greenhorn 35+ Exposed along streams and Marine limestone with Yiclds water to some stock and domestic walls
Limestone ridges in Unlon and Colfax thin Interbeds of water {6 hard but fair qualicy.
Counties. shale.
*Graneros 215 Oark fissile shale with Yields small quantities of water to wells;
Shale do. sandy ghale ard soow quality of water im generally slightly saline
thin sandstone beds at  but sultable for livestock.
base,
*Dakota 2002 Exposed on hillsides and Conglomeratic sandstone, Best source of atock and domestic water in many
Sandstone streams in reach of the Ar- sandstone, and shale. arean. Generally ylelds Eresh water.
{Also Purga- kangsas River basin.
toire Forma-
tion in Unfon
County)
Jurassic *Morrison 100 to 370 Colfax, San Miguel, tnlon, Fine-grained shsle and Poor source of water; yields small quantities
Formation and Harding Counties. sandetone. of water to some wells, Generally yields fresh
water,
*Entrada 175 Uniaon, Harding, and Quay Fine-grained massiva Principal aquifer in Tucumcar{ area; of liittle
Sandstone Counties. sandstone, {mpartance as aquifer slsewhere; has small re-
charge ares; ylelds small quantitles of water to
wells locally, Generally ylelds fresh water
Triassic *Chinle Forma- 1,000+ Exposed over small area in Interbedded red shale, Santa Rosa Sandstone is an laportant aquifer for
tion and Santa Colfax County and large area siltstone, sandatone, stock and domestic wells in San Miguel County.
Rosa Sandetone on plains of San Miguel County. Chinle Formati¢n {s less important but supplies
small quantities of water to some wvells. General-
1y yields slightly to moderately saline water,
Permian *San Andres 50 to 40O Union and San Miguel Counties. Dolomite, anhydrite, and Varies In permeability; ylelds small quantities
Limestone fine-grained sandstone, of water to stock and domestic wells in Sen
Mlguel County. Generally ylelds fresh water.
Yeso 100 to 500 Southwest Union County. Fine- tocoarse-grained Not known to yleld water to wells.
Formation sandstone and mudstane,
*Gleorieta San Miguel County, Quartzitic sandetone, Yields small quantities of water to some wells.
Sandstone - Generally yields Eresh to mlightly saline water.
Pennsylva- Sangre de 600 to 1,000 Probably underlies all of the Shale and feldspathic Yields smalk quantities to stock wells in west-
nlan Criste Forma- northern pert of the Arkansas sandstone. ern Colfax and San Migucl Counties.
tion {(locally River basin.
also Magdalena
Lipestone}
Sedimentary 3,500 to Western Colfax County and Limestone, shale, arkose, Not known to yleld water to wells.
rocks 4,000 Cimazron Range, and sandstone.
Pre- Metamorphic Exposed In the Cimarron Range Granite, gneles, schiet,
cambrian and Igneous - and several places atong the and quartzite. do.

rocks

western boundsry of Coifax
County.

*Known or probable aquifer, regardless of areal extent or production potential.

Source:

New Mexico State Engineer Office.

1967.
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Records of wells in selected New Mexico counties.

Table 5-48.
Exhibic
Cesignation Well Number
101 345730106431001
102 350655106395001
103 350415106403001
104 364500104031501
105 333015105382201
T 108 333242105340701
o
0]
107 332145105333001
108 332157105094101
109 330324106011201
110 324853105582501
111 320650105034801
113 352235106282401
114 350525106025001
115 350340106005001
116 353810106025501
117 330715107171901
118 325550107184001
119 325350107175501
120 35040010107510501
121 350925107523001

Owner

Denison

City of
Albuquerque

City of
Albuquerque

John King

M. W. Coll

Village of
Capitan

E. H. Fuchs

Lincoln Co.
Cimestock Co.

Luther Watson
US Air Force
Frank Gentry
John Bowers
W. R, Irby
Glen Terry

Santa Fe
Country Club

City of Truth

County

Bernalillio
Bernalillio

Bernalillio
Colfax

Lincoln

Lincoln

Lincoln

Lincoln

Otero
Otero
Otero
Sandoval
Santa Fe

Santa Fe
Santa Fe

Sierra

or Consequences

William M.
Dawson

US Govt.

Sierra

Sierra

Monico Mirabal Valencia

City of Grants Valencia

Well Characteristics

Type of Depth Diameter
Well (m) (m}
Drilled Unknown 0.30
Drilled 290.0 0.15
Drilled MNA 0.15
Drilled 37.0 0.20
Drilled 27.4 0.20
Drilled 98.8 0.20
Drilled 27.4 0.20
Drilled 38.1 0.30
Drilled 70.1 0.43
Drilled 71.9 0.25
Drilled 165.0 0.46
Drilled 15.2 0.31
Drilled 156.0 NA
Drilied 61.0 0.36
Drilled 122.0 0.13
Drilled 134.0 a.31
Drilled NA 0.41
Drilled 9.8 0.25
Drilled 65.8 0.41
Drilled 48.2 41.0-30.0

Water-Bearing Period of
Unit Record
Santa Fe Group 1958-1979
Alluvium & Santa 1953; 1957-
Fe Group 1979
Alluvium & Santa 1956-1979
Fe Group
Alluvium 1957-1969;
1971-1979
Alluvium 1955-1979
Mancos Shale of 1955-1979
Getaceous Age
Alluvium 1955-1979
Yeso Formation 1955-1979
of Permian Age
Bolson Deposits 1952-1979
Bolson Deposits 1955-1979
Bolson Deposits 1971-1979
Valley Fill 1976 only
Valley Fill 1950-1979
Glorieta Sandstone 1951-1979
of Permian Age
Ancha Formation 1951; 1953-
1979
Santa Fe Group of 1976
Quaternary Age
Valley Fill 1974-1979
Valley Fill 1957-1979
Glorieta Sandstone 1952-1979
of Permian Age
San Andras Lime- 1953-1979

stone of Permian Age

Water Level Extremes
For Period of Record*

High (m)
3.42
3.69

4.39
1.42

5.05
11.38

17.42
13.68

22,48
18.72
15.57

6.70
26.44
17.67

75.56
2.81
7.66

3.97
6.76

6.05

Low (m)

4.97
10.59%

8.24
2.86

13.52
21.27

19.43
18.34

40.79
25.65
25.21

7.89
43.76
32.48

82.92
9.48
12.42

8.47
11.57
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Table 5-48,

Exhibit

Designation

Well Number Owmer County

122

123

124

351400107524201 A. R. Card Valencia

351650107535001 Tom Yager Valencia

351610107514501 Duane Berry- Valencia

hill

*Below Land-surface Datum (LSD)

Source:

USGS.

1979.

Water Resources Data for New Mexico.

Records of wells in selected New Mexico counties (concluded).

Well Characteristics

Type of Depth Diameter
Well (m) (m)
Drilled 62.5 0.46
Drilled 154.0 0.41
Drilled ~39.6 0.10

Albuquerque NM, 747 p.

Water-Bearing
Unit

San Andras Lime-
stone of Permian

San Andras Lime-
stone of Permian

Alluvium of
Quaternary Age

Period of
Record

1944; 1946-
Age 1979

1946-1979
Age

1949-1979

Water Level Extremes
For Period of Record*

High (m) Low (m)
19.95 32.80
28.58 42,38
26.16 30.90
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Table 5-49. Chemical analysis of water in selected New Mexico counties.

Hardness as CaCOj

Specific Dissolved Dissolved Dissolved Nitrogen Dissolved Dissolved Non
Date of Depth Conductance Terperature Carbonate Bicarbonate Solids Sulfate Chloride NO2 + NO3 Iron Manganese Total Carbonate
Well Nusber County  Collection  (meters) Micro _shos °c) pH_ (eg/1) (og/1) (e2/1) _(mg/l)  _ (mg/1)  _(wg/1) Aog/l)  _(=g/1)  (eg/l) _ (mgf1)
350612106440901 Bernalillo 78-12-01 480.06 440 30.0 8.5 NA KA 299 62.0 6.9 2,40 30 5 7 1]
350851106322101 Bernalillo 79-04-25 512.06 100 28.0 7.1 RA HA - - - - - - - -
350422106312601 Bernalillo 79-02-05 510.54 350 26.5 1.6 NA RA 206 34.0 7.5 0.42 0 10 80
350410106310001 Bernolillo 79-03-21 518.16 400 25.0 7.6 KA NA 249 33.0 9.6 0.61 20 10 120 0
350931106315501 Bernalillo 79-06-20 - 422 26.0 7.7 HA HA 270 n.o 61.0 0.17 [} 0 120 28
350835106314601 Bernalillo 79-06-01 469,39 280 26.0 7.6 RA NA 184 17.0 7.1 0.22 10 20 76 0
342545108252001 Catron 79-08-03 - 1040 2.0 8.2 - 630 631 12.0 33.0 0.02 210 170 110 [
342200108571001 Catron 19-08-05 - 1020 20.0 7.9 - 660 664 8.4 .0 0.02 130 110 110 )]
340946109021601 Catron 19-06-26 3.96 - 19.8 - - 0 315 40.0 5.8 0.08 100 50 ’ 150 [}
3428)0108423001 Catron 79-07-17 - 460 16.0 7.8 - 260 262 19.0 10.0 1.20 10 3 130 0
340326107481801 Catron 79-08-30 - 312 - B.1 - " - 225 15.0 14.0 1.60 10 2 140 0
340218107462201 Catron 79-08-30 - - 12.6 - - - 280 17.0 16.0 1.30 10 6 140 0
340115107461701 Catron 79-08-02 - - 12.6 - - - 299 49.0 9.6 0.20 S0 1 120 [}
343220108470001 Catron 79-08-04 - 487 14.0 1.7 - 200 284 22.0 33.0 3.00 o 1 120 0
335937107483301 Catron 79-08-21 - - - - - - 498 51.0 18.0 0.13 60 2 hJ 0
335835107475001 Catron 79-08-13 - 420 18.0 7.8 1] 140 250 53.0 14.0 0.52 670 10 31 )
335727107480501 Catron 19-07-13 - 310 18.0 1.9 (1] - 185 120 19.0- 3.10 0 10 15 °
33859107542401  Catren 79-08-29 - 240 26.0 8.3 [ 140 180 14.0 8.9 0.77 120 1 42 [}
335617108065501 Catron 79-07-11 - - 33.8 - - - 1020 310.0 68.0 0.00 1600 100 440 0
335321107523901 Catron 79-08-29 - 310 25.0 9.2 18 100 215 14.0 19.0 0.58 200 [1] 8 ]
335248108052901 Catron 19-08-30 - 400 17.0 8.6 L} 170 286 37.0 27.0 2.40 10 k] ’ 24 0
334925108043201 Catron 19-07-12 - 330 32.0 9.0 24 120 246 2.0 13.0 0.90 50 <1 3 0
335416108114201 Catron 79-08-30 - 360 15.0 7.9 0 160 232 14.0 10.0 4.00 40 10 130 )
335320108114001 Catron 19-08-30 - 610 14.0 8.7 16 294 469 17.0 32.0 23.00 320 8 1 0
335155108112101 Catron 19-08-30 - 2000 14.5 8.4 1] 280 1180 190.0 380.0 .02 50 8 38 ]
335037108102901 Catron 79-08-30 - 1620 15.0 9.7 120 340 < 996 140.0 150.0 .07 40 2 2 0
334927108133301 Catron 19-06-13 335.28 40800 14.5 6.7 - - - 100.0 16000.0 - - - - -
335311108180801 Catron 19-08-2) - 250 19.0 8.1 4 13 <163 1.3 4.2 .51 10 b 83 o
135407108295801 Catron 78-11-29 - 240 20.0 8.0 - - 170 4.3 4.4 .84 o 1 78 o
334619108084701 Catron 79-08-30 - 800 19.0 6.0 - - S14 9.0 81.0 -84 150 30 130 0
334819108084501 Catron 79-08-30 - 550 15.0 8.0 - - 345 59.0 32.0 6.30 50 20 63 o
335144108131301 Catron 19-08-30 - 1200 20.0 bd - - ™ 150.0 160.0 1.80 250 20 100 o
334748108193801 Cacron 19-08-22 - 330 15.0 7.8 o 160 <206 n.o 1.7 1.40 20 3 120 ]
334746108184801 Catron 79-08-22 - 1180 21.0 - - - 57 3.0 120.0 -04 340 20 19 0
314602108171201 Catron 79-08-30 - 380 19.0 8.1 o 130 245 13.0 50.0 .35 20 o 63 V]
334649108343301 Catron 19-08-22 - 200 10.0 1.4 [} 66 <143 M0 1.3 -10 380 50 89 35
334347108032601 Catron 19-07-11 228.60 280 26.0 8.0 1] 180 212 10.0 4.8 .29 40 2 96 [+]
334210108175101 Catron 79-08-122 - 180 15.0 1.5 0 §2 <15) 45.0 4.2 .59 10 [ 82 39
311946108222301 Catron 79-08-22 - 220 18.0 8.1 o 110 159 6.9 3.6 .3 670 [] 66
333718108110201 Catron 79-08-23 471.48 210 28.0 8.5 6 86 (98} 1.9 4.5 -95 80 0 75 o
3334031081)4501 Catron 79-08-23 329.18 510 19.3% 7.6 4 100 304 23.0 86.0 -33 20 [} 160 79
364434104040401 Colfax 79-09-17 94.00 368 14.0 7.6 RA NA <246 19.¢ 3.5 1.10 10 o 160 o
345751108380801 McKinley 79-06-20 12.19 2500 14.0 6.6 - - 2940 1900.0 50.0 0.86 3200 - 1900 - 1600
3150040108435801 McKioley 79-04-06 - 362 17.0 - - - 218 56.0 28.0 1.40 20 3 140 72
3145931108461201 McKinley  79-08-21 37490 2650 156.0 8.9 - - 1980 900.0 33%0.0 0.02 40 40 9 o
35022818474201 McKinley 79-04-05 - 500 16.5 - - - 246 14.0 22.0 0.21 <10 <1 120 0
350626108345201 McKinley  79-06-18 - 420 14.0 1.6 - - 319 39.0 19.0 0.80 10 - 160 V]
3150626108342901 McKinley 79-06-18 - 410 14.3 1.7 - - 300 35.0 10.0 0.82 10 - 160
350538108593601 McKinley 79-09-05 62.18 360 17.5 8.4 - - 263 23.0 34.0 7.30 20 5 150 43
350309108575201 McKinley 79-09-04 175.26 1540 28.5 8.3 - - 969 320.0 51.0 0.11 &40 20 17 ]
351022108560401 McKinley 19-09-05 152.4 304 19.5 8.1 - - 189 11.0 7.2 1.40 60 20 110

155446107204801 McKinley  79-07-24 16.46 6800 14.0 12.4 197 - 2500 24.0 69.0 0.05 90 ] 10 ]
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Table 5-49., Chemical snalysis of wvater in selected Nev Mexico counties (contlinued).

Well Huabaer

355637107220101
355400107224201
3I55447107224301
355353107244 501
355811107534701
352306106275701
355217106545701
363113108333501
3635031108342101
364325108153001
361503108243801
6214510831090
361554108313201
362217108335701
362213108340501
362212108340701
362208108341201
361142108220401
360415108022201
360621107582301
360733108103201
161318108151401
353257105492801
1535006106093001
332727107410301
332723107434501
341520107375601
3410141064 50810
340602107323101
340636107601401
3404246107372701
340238107402301
1358401074346001
335112107430801
334908106390801
334759107410201
33435T107470001
334038107402201
334032107431801
373155107353501
333322107353501
333354107384901
313257107404601
343010103390001
343756107523301
363957108151601
341905108182001
344B52108061901
345217109020701
345619107505001
345333107513401

County Collection

McKinley
McKinley
HcKinley
HeKinley
McKinley
Sandoval
Sandoval
San Juan
San Juan
San Juan
San Jusn
San Juan
San Juan
San Juan
San Jusn
San Jusn
San Juan
San Juan
San Juan
San Juan
San Juan
San Juan
Santa Fe
Santa Pwx
Sierra

Sierra

Socerro
Socorro
Secorro
Socorro
Socarro
Socorro
Socorro
Socorro
Socorro
Socortro
Socorro
Socorro
Socorro
Socorro
Socorro
Socorro
Socorra
Valencia
Valencia
Valencia
Valencia
Valencia
Valencia
Valencia

Valencia

Date of

79-08-02
19-07-25
79-07-2%
79-071-24
79-08-20
19-0%-14
78-11-27
19-05-24
79-09-24
79-03-17
79-09-21
79-09-21
719-05-24
79-08-21
79-09-21
79~09-21
79-08-20
79-05-21
79-09-20
79-09-20
79-09-21
79-09-21
79-09-12
79-09-12
79-04-04
19-04-05
79-07-10
79-07-10
79-03-07
79-08-10
19-08-21
79-08-31
19-05-08
79-08-23
79-02-15
79-~08-24
79-03-30
79-08-31
79-08-24
13-12-13
79-04-18
19-04-12
79-04-11
79-07-1%
78-10-30
8-11-28
79-08-10
719-11-30
79-06-19
78-11-30
78~11-11

Depth

szerlz

41.76
71.02
§5.47
18.29
1356.36
167 .64
847.14
3.35
2.29
2.9
2,54
.87
3.66
2.90
2.29
11.58
2.44
2.29
2.44
18.90
333.18
133.81
38.1

234.70
176.75

68.09

139.42

62.79
18.03

Specific
Conductance
Micro mhos

2370
4000
1900
4400
1580
850
3780
279¢
1730
3090
7150
2000
910
3490
1160
1440
6250
1190
986
1200
1250
1940
460
335
220
480
520
4000
430
210
310
210
460
310
3470
2100
30
200
3le
81
900

290

19%0
13

259
1250
893
727

Tenp:

21.5
16.0
16.0
15.5
3.5
26.Q
16.3
35.0
340
10.0
26.0
25.0
25.0
26.0
2.0
25.5
30.0
25.0
20.0
22.5
14.5
23.5
11.5
14,5

40.0

12.0
12.0

16.0

16.0

13.0
11.0

Tature
sc

S ) S

B

8.7
8.8
.0
8.1
8.4
1.1
6.6
1.6
0.0
8.3
7.6
1.6
1.5
1.2
1.5
7.3
7.7
7.4
7.9
7.7
7.7
1.6
7.1
8.3
8.5
7.4
1.8
8.3
8.3
8.4
1.9
8.0
B.0
1.6
7.5
7.9
1.8
3.0
1.1
1.%
8.0
1.%

7.2
8.5

8.5

7.6
1.8

Carbonate

(mg/1)

35
39
2%

£
o 0o @ 0o 00> '

o o

IOQIOOIOOOIQOI;;OOOOO

" e

S EEEFEEF 00

Bicarbonate
{ag/1)

996
840
860
1500

520

320

222
500
340
310

380
460

430
360
hT ]
420
380
240
230
120
23
150

124
120
140

1%0
130

120
142

110

120
150

NA

NA
NA
NA
NA
NA

Dissolved
Solide

(=x/1)

1700
2450
1350

11%0

612
2140
2070
1440
2060
5970
1710

697
2930

739
5280
828
852
469
1170
1370
283
268
156

333
196

93
145
207

292
21

< 1440
183
145
186
332

201

EE1

1450

156

1010
634

Dissolvad
Sulfate

(=g/1)
490.0
380.0
290.0
670.0

.0
160.0
1200.0
620.0
1100.0
4000.0
770.0
250.0
2100.0
110.0
360.0
3500.0
300.0
220.0
360.0
330.0
690.0
40.0
18.0
6.6
80.0
150.0

2600.0

50.0

LS
2.0
140
21.0
16.0
580.0
5.3
11.0
18.0
100.0
270.0
3.0
19.0
180.0
620.0
560.0
22.0
18.0
480.0
250.0
170.0

Dissolvad
Chloride

—i=a/1}
0.0
700.0
.9
17.0
.0
1200.0
n.0
11.0
160.0
2.0
10.0
7.2
3.0
1.9
10.0
85.0
1.7
6.7
8.4
10.0
16.0
7.8
2.6
1.6

1.1
7.8
68.0
4.0
0.4
1.7
9.1
15.0
5.1
280.0
L]
3.0
4.8
130.0
9.2
130.0
5.3
19.0
56.0
35.0
12.0
10.0
43.0
10.0
9.4

Nitrogen
NO2 + ROy

1

0.01
0.03
0.00
0.01
0.1%

0.58
0.83
1.40

0.38
0.90
0.97
1.60
1.20
1.20
10.00
4,50
0.98

0.02
D.48
0,84
0.62
0.2%

1.8

0.02
0.61
0.09
¢.00
0.04
0.01
1.70
1.80

Dissolved
Iron

20
20

110
350
<10
16000
1500
1900
720
170

2600
8300
12000
40
310
30

40

<Jo

Dissolved
Manganess

(sg/1)
10
0
1
170
40
<1
54
1500
120
26
210
640
]
1100
820
2400
1500
600
30
40
20
<l
<l

<1
120
39

10

230

560
210
97
1000
120
110
130
66
56
76
150

210
27
20
0
180
2600
3}
28
74

80
a5

440

B4
19
110

120
42
350
L
120
37
460
390
320

Carbonate

{mp/1)

[
L]
o
0
0
[

Q@ o

o © & o 0 )

o o

57
57
2400

oo 1 oo o

10

o 0 0 » 0 0

210
130
100
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Table 5-49. Chemical analyses of water in selected Mew Mexico counties (concluded).

Date of
Mell Nunbar County Collection
34570610801570)  Valencia 78-11-02
345450108404601  Valencia 79-08-31
345455108575401 Valencia 19-06-19
343438108570201 Valencis 79-06-19
345245108591901  Valencia 79-08-21
- = Unknowa

Source: USGCS.

1979. Water Resources Data for Wew Mexico.

Depth
sﬂl.fll

Albuquarque W, 747 p.

Bpecific
Kicro mhos —"6(!) pH
M2 12.0 1.9
100 - 8.3
1370 28.0 8.1
1050 22.0 7.0
1060 18.0 7.6

Carbonats

—{ng/1)

£EEFEE

Bcarbonate

(mg/1)

FEFEPE

Solide

/1)

532
966
761
125

Dissolved Dissolved
Sulface

—{=p/1)

16.0
210.0
450.0
310.0
370.0

Dissolved
Chloride

(ag /1)

6.5
5.9
43.0
2.0
21.0

Nitrogen
NO2 + NOj3
(og/1)
1.40
0.14
0.25
0.01
0.02

Dissolved

<10

Dissolved

110

Total

(wg/1)

140

1e
470
520
20




5.3.2 Pecos River Basin

The Pecos River Basin occurs in several physiographic provinces. The
headwaters of the Pecos River are in the southern Rocky Mountain Province of
the Rocky Mountain System. The headwaters of tributary streams from the west
are 1in the Sacramento section of the Basin and Range Province of the
Intermontane Plateaus. The remainder of the basin, or the Pecos River Valley
Section, is in the Great Plains Province of the Interior Plains. Portions of
Lincoln and Otero counties in the Study Area are located in the Pecos River

Basin.

5.3.2.1 Quantity

In the northern half of the Pecos River Basin groundwater development 1s
primarly for public supply, rural, domestic, and livestock uses. In the

southern half of the basin groundwater is used extensively for irrigation.

Important aquifers in the Pecos River Basin occur in sedimentary rocks
(Figure 5-7). The generalized stratigraphic section presented in Table 5-50,
reveals the geologic formations and water-bearing characteristics. Most of
the water-bearing rock formations in the Pecos River Basin are found in the
plains areas. Large scale withdrawal of groundwater in the south-central part
of the basin has resulted in a long-term net loss of groundwater storage. The
alluvial aquifers are generally stream connected and usually are recharged by
local precipitation and floods. Yields of over 300 gallons per minute are
derived from alluvial or limestone aquifers. Data on well characteristics and
extreme high and low water levels of wells located in Lincoln County and Otero

County are presented in Table 5-48.

5.3.2.2 Quality

The groundwater quality in the Pecos River Basin generally 1is acceptable
for domestic uses with no treatment other than disinfection. The quality of

groundwater presents few problems in the northern part of the basin. However,

5-97



109°*
l?l' ore 108® 108® 104° 109°
3re A n 1 - o = ——lgre
Y
\ vven !
—'\ﬂ.a-o River '
armingfon ’ R
'. ’
S AN J U a ¢
. N I Rt O A'R RI B a
’ "/o
3
l_. ______ \\°°-
S N | | ,
Lo8s I,
ALAMOS , -
BANDOVAL  / SANTAFG
v ®
*
°
36
| T
N !ROOSEVELT |
c AT R o N ! g i?
| !
l '
__ ! I
130

~
°Si|vu Chy

l Los Crucd

f—— e — e e -

—-—j—l!'

104°
Assembied Dy W. E. Mate, 1962

EXPLANATION

Aquifers in limestone of Permion age

e Study

Figure 5-7.

)

Aquifers in limgstone of Pennsylvonion oge

area boundary

Principal limestone aquifers in New Mexico.

5-98



Table 5-50.

Generalized stratigraphic section in the Pecos River basin, New Mexico.

Steatigraphic Thickness
Svsten Lnit {feat) Distribution Phynicpl propertieg Watar-bearing charactaristics
Quaternary *Alluvium 0 to 3508 Thick {n lowvland areas, thin Gravel, sand, and eilt; Yields 2 to 3,500 gpm. Large ylelds are In
in upland areas, in all parts callche, lims-cedented Pecos Valley, Hondo Valley, and near Carls-
of basin. conglomerates. bed. Generally usable for domestic supply,
satinfactory for {rrigation end stock use.
Yields fresh to highly saline water.
Bolson de- - Scatteared distributlon in Bouldars, sand, un- Not generally utilized as a source of water.
posits, dune ocost areas of basin, sortad rock dabrfs.
sand, alluvi-
al fans.
Quaternary(?)  *Alluviuc 0 to 500% Southesst of Carlshad, Fluvigl gravel, send, Yields smatl quantity of saline to moderste-
and end silt. ly salins wvater.
Tertiary(7T)
Pedicant QO to 50% Montly in central part of Gravel, sand, caliche. Not ut{lized as & source of water.
Aravel bastn.
Tertiary *0gallala 0 to 300% Mostly Lo northern part of S{1t, sand, gravel, Yields 0.2 to 1,600 gpm. GCenarally fresh
Formation basin. sandstone, conglomer- water. Large yields 1n Quay, Curry, and
ate, and caliche. Roogevelr Countiss.
Tartiary(T) *Intrusive Scattered distributlon in Andesite, diorite, ai- Yields ¢ faw gpm to vella; generally fresh
end extrusive - oot areas of basin, crogranite, and rhyo- water. !
igneous rocks Iite dikas, sills, and
stocks,
Crataceous(?) *Cub Mountain O to 500°% Western part of Rio Hondo Sandstons, pabble, can- Yields 5 to 50 gpa. Generslly yialds fresh
Foroatian of drainage basin. glomerate, shale. water.
Boding (1956)
Cretaceous "Hesaverde 0 to S40% Western part of Llncoln Sandatone, shale, coel, Yields 5 to 20 gpm. Generally ylelds siight-
Formation County. and carbonaceacus shale. 1y to moderately saline water.
*Mancos 0 to 2003 Wastern part of Lincoln Shale, limestone, sand- Yields 6§ to 75 gpm. Generally ylaelds moder-
Shale County. stone, ataly saline water.
*Greenhorn 0 to 260% San Miguel County. Limestone, shale, cand- Yield about 5 gpm of slightly to maderacely
Linestone and stone. saline water.
Graneros Shale
*Dekota o 130t Wastern part of Lincoin Sandscone, shale, and Yields 5 to i25 gpa of fresh watar to wells.
Sandstone Coun*y, Quay and San M{guel conglomerate.
Counties.
Jurassic *Morrison 0 ro 4O0% San Miguel und Guadalupe Clay. shale, sandstone. Yields about 2 gpm of fresh to slightly sa-
Formation Counties. line water to wells,
*Entrada 0 ro 240t do. Sandstone, limestone, Yields about 5 gpm of fresh to alightly sa-
Sandstone and ailtstone. Line vater to wells,
Triassic *Chinle 0 to 1,000t Host parta of basin except Shale, clay, siltstone, Yieids 0.1 to 50 gpm of fresh to slightly
Formation Roswell artesian basin wesk sandstone, and lipastone. saline water to wvells.
of Pecos River.
*Sants Rosa 0 to 380t Momt parts of basin except Sandstona, limestone, Yields 1 to 750 gpm of fresh to slightly sa-
Sandstone Roswell artesian bastin. shale, and pebbie con- line wvater.
Rlomerate .
Peraian Devey Lake O to 350t Eddy and Lea Counties. Siltstone;, sandy shale, Not known to yleld wvater to wells {n basin.
Redbeds shale, and sandatone.
“Rustler 0 to 5007 do. Cypsum, siltstone, clay- Yields about 10 gpm of slightly to moderate-
Formation stone, sandstona, halite, ly saline water.
and dolomite.
Salado 0 to 1,000 do. Halite interbedded with Yields no watar to wells as the forcation is
Formation anhydrite, thin clastic relatively {mpermeable.
rocks, and beds of potash
ore.
*Cantite 0 to 2,500 Subsurface fn Eddy and Loa Anhydrite, banded layers Yields scall quantitiss of slightly saline
Formatlon Countiesn. of anhydrite and bltumi- watar to stock wells mostly in the Biack Riv-
nous calcite; local beds er valley and adjacent areas.
of palt,
*Tansill 125 West of Carlsbad. Dolcmite, limestone, Yields large quanticics of falr to slightly
Formation silrstone, and gypsum. salino water to vells at Carlsbad.
*Yates 250 to 300 do . Dolomite, limaskone, Yields small quantities of fresh water to
i%  Formation sandstona, siltetone, wells.
4 Rypsum, and claamtic rocks.
©  wSeven Rivers 270 to 400 Chaves and Eddy Countias Dolomite, limestone, sand- Yields smail quantities of fresh water to
..E formatlon stone, and siltstone. many wells; ylelds of 2,000 gpm or more in
= the area from Lake HMcMillan to just below
= Malor Johnson_Springs.
*Queen 325 to 40O do. Dolcmite, sandatone, Yields amall quantities of fresh to slightly
formatlon and siltstone, - saline water.
*Crayburg 475 do. do. ¥ields moderata to large quantities of fresh
Q tlon water.
*Artesia For- O to 1,000% Underlias most parts of the Cypasup, anhydrite, dolo- Yields as much as 200 gpa of slightly salina
macion (Same basin. mite, impure limestona, watar {n many parts of basin. Slightly to
age as Arte- elltstons, shate, and highly saline quality in eastern part of Ria
sia Group) sandstons . Hondo Pratnage Basin.
*Capitan 1,000 to 1,500 Eddy County. Licestone. Yields large quantities of {resh water to
Limestone walis. Yields saline vater east of Carls-
(Same age as bad.
Artesis Group)
Goat Seep ~ do. do. Not developed by wells because of groeat
Linastone depth.
8ell Canyon, - do, Sandstone, shaly sand- Yield no water to wolls or springs in the
Cherry Canyon, stone, carbongte rocks. basin. Sandmtones contain salt water.
and Brushy
Canyon Forma-
tions (Saze
aga as Artesia
Group)
*“San Andres 0 to 1,500 Under{ies most parts of Limestone, dolooite, Yields B to 2,000 gpm of fresh water to
Limestons basin, sandatone, siltstone, wells. Vary saline water east of Pecos Riv-
shale, gypsum, and er and in axtreme eamtern part of Rio Hondo
anphydrite. Dralnage Basin.
*Glorieta 0 o T80 do. Sandstone, sfity [imestona, Yields to 700 gpm of fresh water.
Sandstone siltstone, gypsum, and an-
(Also Hondo hydrite.
Sandstons Mea-
ber of San
Andres Lime-
grone)
*Yos0 1,0004 to do. Siltstone, limestone, sand- Ylelds | to 125 gpo of slightly to moderate-
Formation 2,000; stone, shale, gypsum, an- ly saline water.
hydrita, and salk.
Pernsylva- +Sangre de 600 to 1,000 San Miguel County. Shale and sandstone. Yields small quantities of fresh water.
nian Cristo For-
nation o .
*Magdalena 0 to 2,000 do. Sandstone, shele, and Yields small to large quantit{es of fresh
Group limeatona, water,
Precambrian *Matanorphic - Outcrops (n San Miguel and Gneins, schint, gquartzite, Yields emeil quantitles of fresh to slight-

and Ignecug
rocks

Torrance Counties, undaer-
iies most of basin.

granitic rocks, and peg-
matite,

ly saline water.

*Known or probable aquifer, regardless of areal extent or production potential.

Source:

New Mexico State Engineer Office.
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in the southern part of the basin, the encroachment of saline water in fresh
artesian aquifers 1s threatening 1irrigation and municipal supplies.
Approximately 361 hm3 (280,580 acre-feet) of groundwater 1is depleted from
the Pecos River Basin annually by beneficial uses (State Planning Office
1967). The largest single depletion is for irrigation.

5.3.3 Central Closed Basins

The Central Closed Basins are all in the Basin and Range Physiographic
Province. They consist of the Entancia Basin, Tularosa Jornada del Mueto
Basin, and Salt Basin (Figure 5-1). In general, there 1is considerable relief
between the central part of each basin and the higher mountainous ridges.
Portions of Socorro, Lincoln, Sierra, and Otero counties are included in the

basin.

5.3.3.1 Quantity

The majo