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Resource 
Effect of the  

No Action Alternative
*
 

Effect of the  

Proposed Action 

Wildlife Potential impacts to habitat from 
groundwater wells/well fields 

Permanent impacts to about 37 
acres of short-grass prairie 
habitat, and 6.5 acres of mesquite 
mid-and short-grass prairie; 
impacts to other habitat types 
would be short-term; impacts to 
open juniper woodlands would be 
semipermanent due to slow 
regeneration of woodlands; 
temporary construction impacts 
from noise and human activity 

Geology, Soils, Air Quality, and 
Climate 

Potential impacts due to 
groundwater well/well field 
drilling 

Temporary soil disturbance 
during construction; potential 
increase in fugitive dust; about 
310 acres of temporary impacts to 
soils classified as “Prime if 
Irrigated” 

Cultural Resources, Indian Trust 
Assets, and Environmental 
Justice 

No impacts to cultural resources 
or ITAs; impacts to Portales are 
potentially an environmental 
justice concern because of the 
lower than average income in that 
community 

Any eligible sites would be 
mitigated as approved by SHPO; 
no ITAs in Project Area; no 
environmental justice concerns 

*For the purposes of this EA, the No Action Alternative assumes a continuation of existing conditions in 
Ute Reservoir.  However, in the absence of the Project, the State would likely pursue other purchasers for 
Ute Reservoir water. 

 

Chapter 3.  Affected Environment 

Chapter 3 is a description of the environmental setting for the Proposed Action.  Each part of the 

environmental setting that could be affected by either the No Action Alternative or the Proposed 

Action is discussed, and resources related to important issues brought up during scoping have 

more detailed sections.  Those resources that would not be affected, or that would have effects 

that could not be measured, are described only briefly.  The information in this EA was 

summarized from various resource studies and technical reports (see the list of Technical reports; 

Appendix B). 

3.1 Hydrology 

The surface water hydrology Project Area includes Ute Reservoir, the Canadian River 

downstream of Ute Reservoir to the state line, and sections of Revuelto Creek, Running Water 

Draw, Frio Draw, and Blackwater Draw.  The ground water hydrology Project Area is the aquifer 

extent of both the Ogallala and other regional aquifers within Quay, Curry, and Roosevelt 
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counties, particularly near the Participating Communities.  Information on hydrologic conditions 

in the Project Area was gathered from a variety of sources including federal, state, and local 

agencies; and state and regional organizations.  The analysis includes surface water hydrology, 

water quality, geomorphology, and ground water hydrology.  The hydrology analysis focused on 

the important issues and concerns that citizens and agencies brought up during the public scoping 

meetings in August 2007, and throughout the EA process.  Additional details are in the 

Hydrology Affected Environment Report, Ground Water Technical Report, Hydrology Effects 

Analysis Report, and Water Quality Technical Report (MWH 2008, 2009a, 2009b, 2009c). 

3.1.1 Surface Water 

Information from the following sources was used to document the affected environment for 

surface water hydrology and fluvial geomorphology: 

• Historical daily records of Ute Reservoir stage, storage volume, and surface area from the 
NMISC; 

• Historical daily streamflow records for the USGS Canadian River streamgage at Logan 
gage (#07227000) for the available period of record (1909 to 2006 with sporadic missing 
data); 

• Historical daily streamflow records for the USGS Revuelto Creek streamgage near Logan 
gage (#07227100) for the available period of record (2007 to 2008 with sporadic missing 
data); 

• Summary of 1965 to 2007 historical Ute Reservoir storage volume, surface area, and 
elevation from the NMISC (CH2M HILL 2007; NMISC 2008); 

• Summary of existing geomorphic conditions for the Canadian River downstream of Ute 
Reservoir based on field observations and photographs; and 

• Review of historical aerial photographs to determine past changes in stream channel 
planform and channel stability. 
 

Two policy documents and compacts govern use of surface water in the Project Area—the 

Canadian River Compact signed by New Mexico, Texas, and Oklahoma on December 6, 1950 

and modified by Supreme Court Decree; and the Management Plan signed by many entities and 

agencies (including the Service) in 2005.  The Compact is discussed in Chapter 1, and the 

Management Plan is discussed in Section 3.3.3.  The Compact and Management Plan affect levels 

in Ute Reservoir by restricting storage to the Compact maximum and requiring constant baseflow 

of 3 to 5 cubic feet per second (cfs) in the Canadian River.  These agreements also affect flows in 

the Canadian River from the perspective of Compact spills and the baseflow requirement of 3 to 5 

cfs.  The State is allowed storage in Ute Reservoir up to the Compact maximum, and any inflows 

that would increase the storage above that amount must be released or “spilled.” 
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3.1.1.1 Ute Reservoir 

In 1962, Ute Reservoir was originally completed with a total capacity of 110,000 AF at a spillway 

crest elevation of 3,760 feet.  In 1984, the reservoir was expanded by raising the spillway to 3,787 

feet, which increased the amount of water the reservoir could store to approximately 245,000 AF.  

The reservoir was designed to provide conservation storage (i.e., capacity available for a variety 

of uses, including domestic, M&I, and irrigation; and excluding flood control, power production, 

and sediment control).  Bathymetric surveys, which are surveys of underwater elevations, are 

completed approximately every 10 years to determine the effect of sediment inflow to the 

reservoir.  Sediment inflow decreases the amount of water that can be stored in the reservoir over 

time.  In 2002, the last bathymetric survey was completed, and maximum storage capacity at that 

time was estimated at about 215,100 AF.  Assuming the average storage capacity continues to 

decline throughout the 2060 planning horizon, the Ute Reservoir capacity would be 

approximately 159,000 AF in 2060.  In addition to storage, the elevation of the reservoir 

corresponds to surface area (Figure 11). 

Figure 11.  Ute Reservoir Area-Capacity Curve (2002). 
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Source: MWH 2008. 

The amount of water stored in Ute Reservoir has remained fairly constant since the spillway was 

raised in 1984.  Since Ute Reservoir was built in 1962, water has not been diverted per the 

reservoir’s intended use as a M&I water supply, with the exception that Ute Lake Ranch has been 

authorized to temporarily use about 800 AFY for construction-related dust suppression.  The 

reservoir is kept as full as possible, in compliance with the Compact, and the variations in storage 
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result from changes in precipitation and evaporation losses.  Figure 12 shows storage in the 

reservoir from 1965 to 2008, and Figure 13 shows minimum, average, and maximum historic 

reservoir footprints from 1987 to 2007. 

Figure 12.  Historical Ute Reservoir Storage. 
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Figure 13.  Ute Reservoir Historic Footprints for 1987 to 2007 and Minimum Fisheries Pool. 
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3.1.1.2 Canadian River 

Historical streamflow in the Canadian River from Ute Reservoir to the state line can be divided 

into two periods: prior to Ute Reservoir construction in 1962 and the period following completion 

of the reservoir.  The USGS streamgage, Canadian River at Logan gage, NM (#07227000), 

located immediately downstream of the Ute Reservoir dam, is used to represent Canadian River 

streamflow downstream of Ute Dam for the surface water studies in this report.  A time series 

showing historical daily streamflow for the Canadian River for the 1930 to 2007 period of record 

(1909 to 1929 data are not plotted because of missing data) is provided in Figure 14.  The figure 

shows that average daily streamflow varied from 0 to 70,000 cfs, with a median daily flow of 

about 14 cfs before Ute Reservoir was constructed, and has ranged from 0.1 to 6,860 cfs, with a 

median daily flow of about 3 cfs during the 1964 to 2007 period.  Canadian River streamflow 

downstream of the reservoir is composed of seepage from or beneath Ute Dam, contributions 

from alluvial ground water, and rainfall runoff, with occasional short-term high flows originating 

from Ute Reservoir releases associated with the Compact.  Compact releases to Canadian River 

streamflow are unpredictable.  The most recent releases for Compact compliance were in 

September 2006 and spring 2000. 

Figure 14.  Canadian River at Logan Gage – Historical Daily Streamflow. 
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Streamflow exceedance curves for historical daily streamflow for pre- and post-Ute Reservoir 

periods are shown in Figure 15.  The exceedance curve summarizes the streamflow values 

compared to the percentage of time each value is equaled or exceeded.  For example, 33 percent 

of the time, pre-dam streamflow was greater than or equal to 50 cfs; and 33 percent of the time, 

post-dam streamflow has been greater than or equal to 3.6 cfs.  The exceedance curves generally 

show that streamflow was more variable prior to construction of Ute Reservoir than after the dam 

was completed in 1962.  The relatively flat line shown in Figure 15 for the post-dam period from 

about 25 to 85 percent exceedance (corresponding to 2 to 4 cfs) is indicative of the baseflow that 

has occurred in the Canadian River downstream of the Ute Dam since its construction. The 

baseflow of 2 to 4 cfs is consistent with the median streamflow of 3 cfs for the post-Ute Dam 

period described above. 

Figure 15.  Canadian River at Logan Gage – Historical Streamflow Exceedance Curves. 
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Source: MWH 2008. 

Canadian River streamflow increases downstream from Ute Dam to the state line as a result of 

contributions from ground water, rainfall runoff, and surface tributaries.  Revuelto Creek flows 

into the Canadian River about 7 miles downstream of the Ute Dam and contributes baseflows of 

about 0.4 cfs.  Revuelto Creek also contributes flood flows because it is not a controlled drainage 
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(i.e., is not dammed).  Flow information for Revuelto Creek has only been collected for the period 

August 2007 to August 2008.  During that period, the peak flow was 2,150 cfs. 

Canadian River streamflow at the state line is likely higher than at the Logan gage because of the 

influence from ground water discharge and rainfall runoff to the Canadian River and its 

tributaries.  Flow information from a USGS gage at Amarillo was used to interpolate a median 

state line flow of about 101 cfs. 

3.1.1.3 Revuelto Creek 

Streamflow data were obtained for Revuelto Creek, the largest tributary to the Canadian River 

within the Project Area, at the Revuelto Creek near the Logan gage (#07227100).  The drainage 

area for the Revuelto Creek streamgage is approximately 790 square miles, compared to the 

drainage area of about 10,000 square miles for the Canadian River at Logan gage.  Revuelto 

Creek streamflow is small, with about 50 percent of streamflow values equal to or greater than 

0.4 cfs, and 10 percent of values equal to or greater than 14 cfs.  The median and maximum daily 

streamflow on record at the gage were 0.4 cfs and 2,150 cfs, respectively. 

3.1.1.4 Minor Drainages 

Running Water and Frio draws in the Project Area are intermittent drainages that flow only 

during storm events.  No gage stations are on either of these draws; therefore, no flow 

information is available.  Blackwater Draw is a paleochannel and does not convey streamflow 

consistently.   

3.1.2 Ground Water 

Two major ground water aquifer systems occur within the Project Area—the Ogallala Formation 

of the High Plains Aquifer (called the Ogallala aquifer throughout this EA), and the brackish 

ground water aquifers that underlie the Ogallala aquifer.  Smaller, localized shallow fresh water 

aquifers occur in Quay County, which supply ground water for M&I purposes to Tucumcari, 

Logan, and San Jon. 

3.1.2.1 Ogallala Aquifer 

The Ogallala aquifer supplies fresh water for almost all of Curry and Roosevelt counties.  The 

Ogallala aquifer also provides water for the Village of House in Quay County.  Water pumped 

from the Ogallala aquifer in Curry and Roosevelt counties has declined in recent years from about 

449,400 AFY in 1995 to about 377,300 AFY in 2000.  About 93 percent of this pumped water is 

used for agricultural purposes, and about 4 percent is used for M&I uses.  Recharge to the 
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Ogallala aquifer is less than pumping every year; therefore, the water levels in the aquifer 

continue to decline.  Water level declines correspond to decreased pumping capacity, or the 

amount of water that can be pumped from an individual well.  Regionally, water level declines 

vary from about 150 feet to about 20 feet because of differences in location.  Well yields also 

have declined from historic rates of 600 to 1,000 gallons per minute (gpm) to average yields of 

300 gpm for M&I water supply wells. 

Studies have tried to predict how much longer the Ogallala aquifer will produce water.  The cities 

of Clovis and Portales have completed some detailed studies of water level declines and well 

capacity, and the State and the Texas Water Development Board have completed projections of 

water availability.  These studies indicate that water levels and well capacities will likely continue 

to decline, and that much of the Project Area will not be able to pump from the Ogallala aquifer 

within the next 30 years (see Section 1.3.2, which begins on page 6). 

3.1.2.2 Brackish Aquifers 

Two brackish ground water bodies underlie the Ogallala aquifer—the Chinle Group and San 

Andres aquifers.  Although these formations potentially contain large volumes of water, the water 

levels are deep (about 500 feet below ground surface (bgs) in the Chinle Formation).  The water 

has high levels of TDS and radium.  The Chinle Group overlies the San Andres Formation.  The 

water level in this formation is about 2,100 feet bgs.  Recharge to the brackish aquifers is very 

low, making these aquifers nonsustainable as a water supply.  These aquifers have not been used 

as a water supply because they are generally assumed to be technically and economically 

infeasible. 

A shallow brine aquifer in the lower Chinle Group is thought to flow into the Canadian River 

downstream of Ute Reservoir.  The Lake Meredith Salinity Control Project, about 10 miles 

downstream of Ute Reservoir, intercepts the brine water and pumps it into deep wells in the 

vicinity for disposal. 

3.1.2.3 Other Regional Aquifers 

Tucumcari, San Jon, Logan, and other residential areas rely on regional aquifers for M&I water 

uses.  Tucumcari’s water supply comes from alluvial deposits and the Entrada Sandstone.  

Tucumcari’s water supply is reliable, with recent reports showing water levels in about half the 

wells declining and the other half increasing.  In some areas near Tucumcari, the alluvial deposits 

and Entrada Sandstone appear to be recharged by irrigation water from the Arch Hurley Irrigation 

District. 
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Logan gets its water from wells in the Santa Rosa Formation, which has a total thickness of 400 

feet at the well locations north of Ute Reservoir.  These wells have relatively stable water levels, 

and the Village of San Jon also is supplied by the Logan well field.  Residential developments 

south of Ute Reservoir are also served by a pipeline from the Logan well field. 

3.1.3 Water Quality 

The Project Area for water quality includes both surface water and ground water resources.  Ute 

Reservoir and the Canadian River are surface water resources studied for the EA, and the 

Ogallala and brackish ground water aquifers also were studies.  Water quality standards that 

apply to the Project Area include drinking water standards for potable water and “designated use” 

standards for other uses such as irrigation, livestock, aquatic habitat, and human contact (i.e., 

swimming or immersion and other skin contact).  Two water quality parameters—TDS and 

sulfate—vary between surface and ground water.  Additional information about water quality 

standards can be found in the Water Quality Technical Report (MWH 2009c). 

3.1.3.1 Surface Water Standards and Background 

State Water Quality Standards [303(d) list] 

The Canadian River and Ute Reservoir are not currently used for drinking water, but have other 

designated uses and associated water quality standards.  NMED publishes a “303(d)” list that 

reports which State waters are considered impaired, or “not supporting” for their designated uses.  

Designated uses of the Canadian River and Ute Reservoir are: 

• Canadian River (state line to Ute Reservoir): irrigation, livestock watering, marginal 
warmwater aquatic life, secondary contact (i.e., human contact that does not involve 
immersion, such as canoeing and fishing), and wildlife habitat. 

• Ute Reservoir: industrial water supply, livestock watering, M&I water supply, primary 
contact (i.e., human immersion such as swimming), warmwater aquatic life, and wildlife 
habitat. 
 

The Canadian River within the Project Area is “fully supporting” of its designated uses (listed 

above), while the Ute Reservoir is “fully supporting” for all uses except warmwater aquatic life.  

Ute Reservoir is considered impaired because of dissolved aluminum in the water and mercury in 

fish tissues.  Potential sources of aluminum and mercury impairment are atmospheric deposition, 

impervious surface runoff, and unknown and natural sources.  Although mercury is not normally 

detected in waters at elevated concentrations, it sinks and accumulates in sediments and from 

there enters the food chain.  Mercury is not processed and excreted and, therefore, is accumulated 
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in the tissues of aquatic species including fish.  Mercury impairment is a national issue, and is not 

specific to the Ute Reservoir or Canadian River watershed. 

Ute Reservoir 

Water quality in reservoirs is affected by their inflow water quality, shape, length of shoreline, 

depth, and other characteristics.  Ute Reservoir is about 15 miles long, about 0.5 mile wide, and 

has a large arm up Ute Creek.  Ute Reservoir has a surface area of about 11 square miles and an 

average depth of about 30 feet.  These factors affect whether a reservoir will be stratified (i.e., 

divided into horizontal layers of different temperature), which can also affect water quality.  

Temperature and dissolved oxygen levels vary within a stratified water body.   

Ute Reservoir is normally stratified during the summer and well mixed during spring and fall.  

The reservoir also may stratify during the winter (actually a reverse stratification, with colder 

water in the top layers and warmer water in the bottom); however, no temperature information is 

available to confirm reverse stratification.  Stratification during summer can result in extremely 

low oxygen levels at the bottom of the reservoir, which is also called an “anoxic” condition.  

Anoxic conditions are caused by decomposition of excessive organic matter which collects at the 

bottom of the lake, and can cause nutrients (e.g., phosphorus) and minerals (e.g., manganese) to 

be released from lake bottom sediments.  Figure 16 shows very low dissolved oxygen levels in 

the deeper portion of the reservoir that occur in July and August when the reservoir is stratified, 

and higher oxygen levels occur in March and April when the reservoir is well mixed. 
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Figure 16.  Ute Reservoir – Dissolved Oxygen and Depth Plot. 

 
Source: Modified from scatterplot, MWH 2008. 
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spend within a lake or reservoir.  Shorter residence times are generally associated with less 

eutrophication as water is “flushed” out of the water body more rapidly.  The theoretical 

residence time for Ute Reservoir is calculated as the average storage divided by the average 

outflow, or about 38 months (MWH 2008). 

3.1.3.2 Water Quality and Treatability 

Ute Reservoir 

Ute Reservoir water is very “hard,” meaning it has a high mineral content (normally calcium and 

magnesium).  TDS concentrations are slightly higher than secondary drinking water standards for 

taste and odor.  Hardness and TDS standards are aesthetically based, not health based.  Other 

measured water quality concentrations for sulfate, arsenic, selenium, ammonia, and Escherichia 

coli (E. coli) are below the designated use standards.  Ute Reservoir water was also tested for 

manganese and turbidity.  Low levels of iron were detected, and no manganese was detected.  

Turbidity can be easily treated using traditional water treatment methods.  Bromide—possibly 

from weathering of geologic formations or geothermal sources—also was detected in Ute 

Reservoir water.  Bromide, in conjunction with disinfectants commonly used in water treatment, 

can produce DOC, which can be harmful and difficult to remove. 

Canadian River 

TDS is the main constituent of concern for the Canadian River.  While the river directly 

downstream of Ute Reservoir has TDS comparable to that in the reservoir, concentrations 

increase downstream of the Revuelto Creek confluence.  In this region, TDS is likely caused by a 

shallow brine aquifer in the lower Chinle Group that is under artesian pressure.  The natural salts 

in underground formations dissolve in ground water and come to the surface in the Canadian 

River.  The Lake Meredith Salinity Control Project is being conducted to improve the water 

quality by intercepting brine water that is seeping into the Canadian River through pumping of 

saline ground water from the Chinle Group and injection into deeper geologic formations (Lucas 

and Ulmer-Scholle 2001).   

The CRMWA has conducted several water quality surveys of the Canadian River downstream of 

Ute Reservoir (Goodwin, pers. comm. 2009).  When Ute Reservoir releases/spills are not 

occurring, salinity generally increases steadily for about 5 miles downstream of the dam, 

presumably due to inflow from the brine aquifer.  The data suggest that when flows in Revuelto 

Creek are low, salinity concentrations stop increasing at about mile 6 and can begin to decrease 

between about mile 20 and the state line.  When Revuelto Creek is in wet conditions (e.g., 21 cfs 
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as described below), salinity normally decreases because of dilution.  Flows and specific 

conductance in the Canadian River differ downstream of Revuelto Creek as described below:  

• In typical dry conditions, flows are minimal in Revuelto Creek and specific conductance 
levels off until about mile 22, where flows increase slightly and specific conductance 
drops drastically.  

• Under wet conditions, Revuelto Creek flows result in a dramatic dilution of specific 
conductance.    

Figure 18 shows specific conductance in the Canadian River at Logan gage compared with 

streamflow.  Grouping data with flows in the 3 to 5 cfs range shows that typical baseflow quality 

ranges between 6,000 and 10,000 µS/cm, with a median of 8,125 µS/cm (4,530 mg/L TDS), well 

above the level where several crops could be affected by salt content.  Grouping date with flows 

greater than 200 cfs would be dominated by releases/spills from the reservoir because there is 

little drainage area between the reservoir and the Logan gage, and salinity has little variation with 

a median of 1,165 µS/cm (650 mg/L TDS), a level where effects on crops would be much less.  

Releases/spills from Ute Reservoir are approximately 325 cfs and result in a substantial change in 

Canadian River flow and water quality conditions from baseflow conditions.   

Figure 18.  Canadian River at Logan Gage – Specific Conductance and Streamflow (1992–

2008). 
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3.1.3.3 Ground Water 

Ogallala Aquifer 

As described previously, the Participating Communities rely on water from the Ogallala aquifer, 

and their water quality data were used to describe the ground water quality conditions in the 

Project Area.  Minimal water treatment (i.e., chlorination) is generally needed for ground water 

supply wells.  However, Ogallala aquifer ground water within the Project Area is generally high 

alkalinity, hard water, with elevated levels of TDS (also called salinity, a function of salt content 

in the water) and fluoride.  Other water quality issues are described in Section 1.3.2. 

Typical fluoride concentrations for Ogallala aquifer ground water are greater than the secondary 

drinking water standards described above, but do not exceed the health-based primary drinking 

water standards (Howard 1954; Landsford et al. 1982a, 1982b).  More than 15 percent of samples 

collected from 1980 to 1998 in Curry and Roosevelt counties exceeded the secondary drinking 

water standard for fluoride (Litke 2001).  Approximately 5 to 15 percent and more than 15 

percent of ground water samples collected from Curry and Roosevelt counties, respectively, 

exceeded the secondary standard for iron (Litke 2001).  More than 10 percent of ground water 

samples collected in Curry and Roosevelt counties had radon concentrations greater than the 

proposed primary drinking water standard, and more than 25 percent of samples collected in the 

southern portion of the Ogallala Formation exceeded the secondary maximum contaminant level 

(MCL) of 0.01 mg/L (Litke 2001). 

The historical median TDS in the Ogallala Formation within the Project Area between 1980 and 

1998 was 517 mg/L, and the 90th percentile was 1,620 mg/L (Litke 2001).  These TDS levels are 

higher than the drinking water secondary MCL.  The specific conductance median and 90th 

percentile between 1980 and 1998 were 906 and 3,000 µS/cm, respectively.  These levels are in 

the range where irrigating moderately salt-tolerant crops with Ogallala aquifer water could be 

adversely affected (Maas and Grattan 1999).  TDS levels in Ogallala aquifer ground water within 

the Project Area increase from the range of 250 to 500 mg/L in the northern portion of the Project 

Area to 501 to 1,000 mg/L in the southern portion of the Project Area near Portales.  In addition, 

ground water salinity levels increase with depth bgs (Litke 2001), likely as a result of dissolution 

of minerals from underlying geologic formations. 

Water quality data collected within the Project Area indicate that Ogallala aquifer water quality 

has decreased over the past 30 years.  For example, TDS concentrations within the Project Area 

are higher in samples collected after 1980 than those collected prior to 1980.  The overall range of 

TDS within the Project Area (i.e., 250 to 1,000 mg/L) has not changed, but the geographic 
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distribution of higher TDS concentrations (i.e., 500 to 1,000 mg/L) has expanded from only in 

portions of Roosevelt County prior to 1980 to include all of Roosevelt County and the western 

portion of Curry County (Litke 2001).  As water levels in the Ogallala aquifer decline with time, 

wells may be withdrawing higher TDS water located closer to bedrock. 

Brackish Ground Water Aquifers 

Ground water is contained in two brackish aquifers underlying the Ogallala aquifer (the Chinle 

Group and the San Andres Formation).  Chinle Group water quality within the Project Area 

includes TDS concentrations near 5,000 mg/L, and estimates for the San Andres Formation are 

about 9,600 mg/L.  Few water quality studies have been conducted for the San Andres Formation 

because of its poor water quality and high depth to water bgs.  In addition to TDS, water samples 

from the Chinle Group collected east of the Project Area in Texas indicated radium-226 and 

radium-228 concentrations greater than the drinking water standard for combined radium-226 and 

radium-228 (MWH 2008). 

3.1.4 Fluvial Geomorphology 

Fluvial geomorphology is the study of landforms specifically related to rivers and streams.  

Rivers pick up and deposit sediments, changing the shape and location of the channel over time.  

When streamflow, sediment size and load, and channel slope are in balance, the channel is in 

equilibrium and experiences only small changes.  When these factors are not in balance, the 

channel continues to change, seeking an equilibrium condition.  Fluvial geomorphology is 

important because different channel conditions provide varying qualities of fish habitat 

(specifically the shiner) in the Canadian River downstream of the Ute Dam.  The geomorphology 

of four minor draws in the Project Area—Revuelto, Frio, Running Water, and Blackwater—also 

is summarized.   

3.1.4.1 Canadian River 

The Canadian River from Ute Dam to the state line is a wide, shallow silt-and-sand bed stream.  

Ute Dam has reduced peak streamflows, and has likely affected the natural erosion and deposition 

process in this portion of the stream.  The dam also captures sediment that naturally would flow 

downstream.  Normally, large decreases in peak flows and lack of suspended sediment cause 

rivers to channelize.  The Canadian River has channelized to some degree downstream of the Ute 

Dam.  Channelization also allows riparian vegetation to spread closer to the channel because 

these areas are not scoured frequently by flood flows.  About 7 miles downstream, Revuelto 

Creek enters the Canadian River and provides flood flows and sediment.  As a result, the 
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Canadian River downstream of the Revuelto Creek confluence has more natural channel 

geomorphic processes. 

The historic Canadian River channel meander pattern was studied using aerial photography from 

1986 to 2006 and a field reconnaissance in 2007.  The channel has not changed substantially over 

the 20-year period and appears to be stable.  Additional information can be found in the 

Hydrology Affected Environment Report (MWH 2008). 

3.1.4.2 Revuelto Creek 

Revuelto Creek is a wide, shallow silt-and-sand bed stream similar in nature to the Canadian 

River.  No flow-control structures (e.g., dams) are on Revuelto Creek, and as a result, flood flows 

has helped maintain natural channel geomorphic processes. 

3.1.4.3 Minor Drainages 

Two of the draws in the Project Area—Frio and Running Water—are active channels (i.e., 

defined channels that convey runoff at least once per year) with silty sand bottoms.  The draws 

are relatively broad, shallow, and relatively stable.  Blackwater Draw is a paleochannel, and does 

not have a well-defined channel, which is likely caused by less frequent flows than in Frio and 

Running Water draws.  There are no apparent signs of geomorphic instability at any of the three 

drainages.   

3.2 Recreation and Socioeconomics 

The recreation and socioeconomics Project Area includes Quay, Curry, and Roosevelt counties.  

Although Ute Reservoir receives visitors from throughout New Mexico and nearby states, the 

Project Area focuses on the immediate region that receives the majority of economic benefits 

from visitors.  Information about socioeconomic, and recreation conditions in this three-county 

area was gathered from a variety of sources, including federal, state, and local agencies; state and 

regional organizations; and the University of New Mexico.  Local real estate experts and 

developers also were an important information source.  The analysis for socioeconomics and 

recreation focused on the important issues and concerns that citizens and agencies brought up 

during the public scoping meetings in August 2007, and throughout the EA process.  Additional 

information can be found in the Socioeconomic and Recreation Resources Affected Environment 

and Effects Analysis Report (BBC 2009). 
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3.2.1 Recreation 

Recreation opportunities, as well as the economic benefits of recreation, vary throughout the 

Project Area.  Recreation opportunities include both rural and urban opportunities, and include 

local parks, state parks and recreation areas, and private facilities such as golf courses and zoos.  

Private landowners in the Project Area also lease their properties for seasonal hunting, fishing, 

and off-road vehicle recreation opportunities.  The primary recreation opportunities and economic 

benefits for counties and towns within the Project Area are described below. 

3.2.1.1 Curry County 

The City of Clovis is the main population center in Curry County and provides most of the 

county’s recreation opportunities.  Parks, the Hillcrest Park Zoo, Norman Petty Studios, and other 

urban recreation areas are in the city.  Public fishing is allowed at several nearby locations (e.g., 

Ned Houk Park and Green Acres).  Estimated travel expenditures for 2006 in Curry County were 

$79.5 million.  It is estimated that Curry County employs about 830 full and part-time persons for 

travel-related expenditures. 

3.2.1.2 Quay County 

Tucumcari, Logan, and areas adjacent to these communities provide most of the recreational 

opportunities in Quay County.  Tucumcari has various museums, landmarks, concerts, fairs, 

festivals, and activities related to the historic Route 66.  Tucumcari is along I-40 and provides 

travel accommodations including hotels, food, fuel, and other travel necessities.  Logan adjoins 

ULSP and shares its associated recreation and tourism opportunities.  Ute Reservoir provides 

fishing, boating, swimming, camping, and wildlife viewing.  Logan has stores that provide food, 

fuel, groceries, and other tourist necessities.  The Ute Reservoir Marina has boat slips, boat 

rentals, supplies, five public boat ramps, and five public courtesy docks.  Between 2004 and 

2008, about 320,000 people visited ULSP each year.  The Ute Reservoir visitors have an 

important economic value to Logan and Quay County.  Table 7 presents some of the estimated 

annual effects of Ute Reservoir visitors on Quay County’s economy based on average visitation 

to Ute Reservoir since 2004.  Table 7 also shows average lake recreation visitor expenditures 

from national studies by the U.S. Army Corps of Engineers (Corps), and economic modeling of 

visitor expenditure effects on the Quay County economy using the IMPLAN input-output model. 
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Table 7.  Estimated Annual Economic Effects of Ute Reservoir Visitors on Quay County. 

Direct Impact Total Impact
1
  

Output
2
 Jobs

3
 

Labor 

Income 
Output

2
 Jobs

3
 

Labor 

Income 

Retail trade $2,585,810 66 $1,131,946 $2,865,060 71 $1,248,654 

Accommodation/food 

service 

$7,373,198 144 $2,136,549 $7,744,862 152 $2,240,900 

Other service $1,521,588 14 $292,344 $1,733,059 19 $374,607 

Other sectors $856,469 39 $199,835 $3,627,055 65 $974,894 

Total $12,347,065 263 $3,760,674 $15,970,036 306 $4,839,055 
1 Total impact includes induced (payroll spending) and indirect effects as well as direct impacts. 
2 Output represents gross receipts, except for retail trade, where it represents gross operating margins. 
3 Jobs includes full-time and part-time positions. 

 

In the 2006 fiscal year, travel-related expenditures were approximately $36.1 million in Quay 

County.  Tucumcari and Ute Reservoir visits accounted for most of these expenditures.  It is 

estimated that Quay County employs about 310 full- and part-time persons for travel-related 

expenditures. 

3.2.1.3 Roosevelt County 

Portales is the main population center in Roosevelt County.  Recreation opportunities include 

parks, playgrounds, archaeological sites, and museums at Blackwater Draw, Oasis State Park, and 

Grulla National Wildlife Refuge.  Travel-induced economic impacts are lower in Roosevelt 

County than in other counties in the Project Area, an estimated $26.5 million in 2006.  It is 

estimated that Roosevelt County employs about 230 full- and part-time persons for travel-related 

expenditures. 

3.2.2 Socioeconomics 

A majority of the Project Area counties and municipalities were incorporated prior to 1910 and 

grew because of railway and interstate highway service, and the availability of ground water for 

growing crops.  Current population, types of industry and economic sectors, income, housing 

types and values, and other social and economic information are summarized below. 

3.2.2.1 Population, Industry, and Income 

Populations in the Project Area have grown slowly or decreased over the last 10 to 15 years.  

Population information for the counties and major municipalities is shown in Table 8. 
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Table 8.  State, County, and Municipality Populations. 

Area 2000 2006 

Percent of 

Population  

2006 

Percent 

Change 

2000–2006 

New Mexico 1,819,046 1,954,599 - 7.5% 

Curry County 45,044 45,513 100% 1.0% 

   City of Clovis 32,667 33,258 73.1% 1.8% 

   Village of Grady 98 96 0.2% -2.0% 

   Village of Melrose 736 722 1.6% -1.9% 

   City of Texico 1,065 1,050 2.3% -1.4% 

   Balance of Curry County 10,478 10,387 22.8% -0.9% 

Quay County 10,155 9,155 100% -9.8% 

   City of Logan 1,105 978 10.7% -11.5% 

   City of Tucumcari 5,989 5,249 57.3% -12.4% 

   Balance of Quay County 3,061 2,928 32.0% -4.3% 

Roosevelt County 18,018 18,291 100% 1.5% 

   Town of Elida 183 177 1.0% -3.3% 

   City of Portales 11,153 11,308 61.8% 1.4% 

   Balance of Roosevelt County 6,682 6,806 37.2% 1.9% 

Source: Census 2007. 

 

Population projections are estimates of how populations will change over time.  Several different 

estimates have been completed for the Project Area, and these predictions indicate an annual 

population increase ranging from 0.2 to 2.7 percent. 

The economy of eastern New Mexico was established based on agriculture, and agriculture is still 

important.  For Curry County, farming, ranching, dairies, CAFB, railroad, and retail trade are the 

primary economic contributors.  Quay County economic contributors include agriculture, 

trucking and retail industries, recreation (at ULSP), and healthcare services.  For Roosevelt 

County, dairies, peanut production, and Eastern New Mexico University (ENMU) in Portales, are 

important to the economy.  For the three-county region, government also is an important 

employer.  Table 9 provides information about employment and wages in Quay, Curry, and 

Roosevelt counties by industry sector. 
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Table 9.  Quarterly Census of Employment and Wages – Fourth Quarter 2007. 

2007 Annual Average 

Curry Quay Roosevelt 
Industry Sector 

Employ-

ment 

Weekly 

Wages 

Employ-

ment 

Weekly 

Wages 

Employ-

ment 

Weekly 

Wages 

Agriculture, forestry, 
fishing and hunting 

1,493 $480 31 $406 1,008 $481 

     Crop production 58 $496 N/A N/A 20 $400 

     Animal production 1,356 $471 N/A N/A 973 $484 

Mining N/A N/A 0 $0 10 $708 

Utilities 79 $1,081 24 $1,104 53 $747 

Manufacturing 593 $693 23 $412 433 $604 

Wholesale trade 540 $424 3 $543 80 $490 

Retail trade 2,349 $425 437 $376 691 $379 

Transportation and 
warehousing 

335 $622 138 $539 371 $610 

Information 184 $507 18 $328 67 $552 

Real estate, rental and, 
leasing 

150 $443 15 $417 60 $446 

Professional and 
technical services 

313 $593 45 $528 47 $465 

Management of 
companies and 
enterprises 

N/A N/A N/A N/A 0 $0 

Administrative and waste 
services 

495 $406 10 $649 89 $680 

Educational services 11 $1,329 0 $0 5 $159 

Healthcare and social 
assistance 

2,666 $574 323 $563 443 $499 

Arts, entertainment, and 
recreation 

73 $155 N/A N/A 28 $263 

Accommodation and food 
services 

1,671 $218 435 $197 1,134 $169 

Other services, except 
public administration 

445 $374 84 $387 105 $347 

Unclassified N/A N/A N/A N/A N/A N/A 

Total private 13,378 $494 1,876 $411 5,037 $425 

Government 3,337 $681 900 $612 1,860 $703 

Total all sectors 16,716 $532 2,776 $476 6,897 $500 

Note: N/A: Nondisclosure. 

Source: NMDWS 2008. 
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3.2.2.2 Current Water Rates and Trends in Water Costs for Participants 

M&I water costs were analyzed as part of this EA.  Annual water use per connection is highest in 

the largest communities – Clovis, Portales, and Tucumcari – which also have the largest 

commercial sectors.  Average annual water costs per connection are most expensive in Clovis 

($746) and least expensive in Melrose ($259). 

All Participating Communities currently rely on ground water from the Ogallala aquifer for their 

M&I water supply.  Overall, demand is much greater than aquifer recharge, as shown by 

declining water levels throughout the aquifer.  As the water levels in the aquifer decline, less 

water can be pumped out.  Well production rates also decline and wells eventually become too 

expensive to operate given the amount of water they are able to produce.  The continual cost of 

reworking or drilling replacement wells is passed on to the residents and other users of M&I 

water supplies.  The ability of the Participating Communities to provide a reliable M&I water 

supply is currently or will soon be limited by declining ground water levels in the Project Area.  

In addition, some Participating Communities face declining water quality that cannot be remedied 

without additional water treatment infrastructure. 

3.2.2.3 Housing and Property Values 

The number of housing units has grown faster than the population in most parts of the Project 

Area.  In Quay County, and Logan in particular, the number of housing units for seasonal, 

recreational, or occasional use is high.  This is due to seasonally occupied homes near Ute 

Reservoir. 

Home values vary throughout the Project Area and also differ based on the types of housing.  The 

average home value information presented below was collected from local real estate listings and 

sale information, with input from individual realtors.  In Quay County, there is a large percentage 

of mobile homes—particularly in the Logan area—that are valued at about $50,000 to the high 

$100,000s.  In general, the price of the mobile homes increases closer to the reservoir.  In 2008, 

single-family homes located in Logan were typically valued from about $80,000 to $100,000.  

Lakefront properties may be valued from the mid-100,000s well into the millions.   

The largest housing development planned in the area near Ute Reservoir is Ute Lake Ranch, 

located along the southern shore of the western portion of Ute Reservoir.  The first phase of the 

development will include 800 patio homes and 100 custom estate home sites.  As of June 2009, 

there were approximately 180 patio home lots and 110 custom homes lots available for 

development.  Of these lots, 12 patio homes and 4 custom homes had been constructed, and the 
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golf course was 50 percent complete.  The patios homes, ranging from 1,800 to 3,200 square feet, 

were being offered from $435,000 up to $600,000 as of August 2008.  The custom home 

lakefront lots have generally been sold for approximately $70,000 per acre, while lots not on the 

lakefront have sold for approximately $40,000 per acre. 

Another development near Ute Reservoir is Dos Rios.  This development consists of 92 zoned 

residential lots; 32 of the lots are waterfront properties.  In 2008, waterfront lots in the Dos Rios 

development were being listed from $175,000 up to $450,000.  Lots not adjacent to the reservoir 

have been listed for $75,000 to $150,000.  

Studies in other areas have also found that property values are highest for homes closest to the 

lakefront.  Lakefront and lakeview properties are normally more desirable, and because of this 

higher demand have higher property values.  This can be described as a “locational premium.”  

Based on existing studies in other areas, as well as the information for the Logan area described 

above, lake frontage was estimated to add about 100 percent to the value of a property, compared 

to similar properties that do not have a lakefront or lakeview.  A view of a lake generally adds 

about 50 percent to the value of properties that do not have lake frontage.     

Tucumcari home values are less variable, and average from about $70,000 to $110,000, 

depending on lot size and location.   

Clovis home values drive the average value in Curry County, and averaged about $140,000 in 

2008.  In 2008, home sale prices ranged from $17,000 to $1.6 million.  In Roosevelt County, 

Portales home values averaged about $130,000, with a range between $10,000 and $595,000.  

3.3 Threatened and Endangered Species 

Federally threatened and endangered species are protected under the Endangered Species Act 

(ESA) of 1973, as amended (16 U.S.C. 1531 et seq.).  The ESA defines an endangered species as 

“a species in danger of becoming extinct throughout all or a large portion of its range” and a 

threatened species as “a species likely to become endangered in the foreseeable future” (50 CFR 

17.3).  Section 4 of the ESA prohibits the “take” of any federally listed species.  Take is defined 

as “to harm, harass, pursue, hunt, shoot, wound, kill, trap, capture, or collect wildlife.”  Candidate 

species are plants and animals for which there is sufficient information on their biological 

vulnerability to support federal listing as endangered or threatened (63 Fed. Reg. 13347), but 

listing is precluded by other higher priority listing activities.  No regulations require consultation 

for effects to candidate species; however, if a candidate species becomes listed during Project 

planning or construction, consultation with the Service would be required. 
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Table 10 lists federally listed threatened, endangered, and candidate species that the Service has 

identified as potentially occurring in Quay, Curry, and Roosevelt counties (Service 2008a).  Of 

these species, three may occur in the Project Area, and are described in more detail.  Potential 

effects to a federally listed species or its habitat resulting from a project with a federal action 

require consultation with the Service under Section 7 of the ESA.  A biological assessment (BA) 

also is being prepared for the federally listed species, for purposes of consultation with the 

Service. 

Table 10.  Federally Listed Threatened, Endangered, and Candidate Terrestrial Species in 

Quay, Curry, and Roosevelt Counties Potentially Occurring in the Project Area.  

Common Name Scientific Name Status
*
 Habitat 

Potential to 

Occur in 

Project Area 

Mammals 

Black-footed ferret Mustela nigripes FE Large prairie dog colonies  Not likely to 
occur 

Fish 

Arkansas River 
shiner 

Notropis girardi FT Wide, sandy bottomed streams 
and rivers 

Known to 
occur 

downstream 
of Ute Dam 

Birds 

Interior least tern 
Sterna antillarum 

athalassos 

FE, SE Sandy/pebble beaches on 
lakes, reservoirs, and rivers  

Transient 
occurrence 

Lesser prairie-
chicken 

Tympanuchus 

pallidicinctus 

FC, SOC Sand sage steppe; sandhills 
with shrub component  

Known to 
occur in/near 
Project Area 

Reptiles 

Sand dune lizard Sceloporus 

arenicolus 

FC, SE Sand hills with shinnery oak 
component 

Not likely to 
occur 

*FE –Federally Endangered; FC – Federal Candidate for listing as Threatened or Endangered; SE – State 
endangered; SOC – State Species of Concern.  

 

3.3.1 Interior Least Tern 

The interior least tern (Sterna antillarum athalassos) is a migratory colonial bird that nests on 

North American tidal and riverine beaches and islands, as well as on sandbars and reservoir 

shorelines, creating a shallow “scrape” in sandy, unvegetated areas in which they lay their eggs.  

For the past 40 to 50 years, there only has been one known population of terns in New Mexico, 

which were found near the Bitter Lake National Wildlife Refuge.  There is also a documented 

occurrence in the City of Roswell from the 1980s (NMDGF 2008a).  Nesting individuals have 

been reported on the shores of Brantley Reservoir intermittently from 2003 through 2008.  Due to 



Environmental Assessment ENMRWS 

55 

the lack of available nesting habitat (i.e., sandy areas with 0 to 15 percent vegetation above high 

water levels, in areas with little human disturbance), the tern is not known to nest or are not likely 

to nest in the Project Area (Thompson et al. 1997; NMDGF 2008a). 

3.3.2 Lesser Prairie-Chicken 

The lesser prairie-chicken (Tympanuchus pallidicinctus) is a resident grouse that occurs in five 

states of the Great Plains: Kansas, Oklahoma, Texas, New Mexico, and Colorado (Hagan and 

Giesen 2005).  This species has declined dramatically since the 1800s, mainly due to large-scale 

conversion of native prairie to agricultural lands, overgrazing, and drought.  The prairie-chicken 

is now restricted to small, isolated populations across its historical range.  Past reintroduction and 

transplant efforts have been unsuccessful (Hagan and Giesen 2005).  Due to its decline and 

threats, the prairie-chicken is a candidate species for federal listing (66 FR 54817 (October 30, 

2001)) and is listed by the State as a species of concern (NMDGF 2006).  

Prairie-chickens are typically found in rangelands dominated by shinnery oak-bluestem or sand 

sagebrush-bluestem communities (Massy 2001).  They have used cropland that has been restored 

to grassland under the Conservation Reserve Program, particularly when mixed with forbs 

(Hagan and Giesen 2005).  The prairie-chicken is typically found in midgrass prairie rangelands 

and shrublands associated with sandy soils.  As with many grouse, prairie-chickens form leks 

where females select mates, typically between late March and May (Hagan and Giesen 2005).  

Lek sites have little vegetation and are often on knolls or ridges.  Man-made disturbed areas such 

as roads and oil pads may be used for leks.  Nests are usually within 2 miles of leks, on the 

ground, and in areas where shinnery oak or sand sagebrush grasslands have dense canopies and 

there is a diversity of low vegetation.  Nesting season is between mid-April and early July, and 

juveniles are independent by fall dispersal.  In the winter, prairie-chickens are often found in 

areas with more cover, including riparian areas and small-grain agricultural fields. 

Numerous leks occur near the Project Area, although no leks are located within the Project Area.  

The majority of the leks are located between the Caprock and the city of Clovis.  There are also 

known leks near the town of Logan, north of the Caprock.  The nearest known leks are located 

about 0.25 to 0.5 mile from the Project Area (NMDGF 2008b).   

3.3.3 Arkansas River Shiner 

The shiner (Notropis girardi) is a small fish that lives in the main channel habitat of wide, 

shallow, turbid, sandy bottomed streams in the Arkansas River basin (Gilbert 1980; Service 

2005).  In the Project Area, the Canadian River downstream of Ute Dam and Revuelto Creek 
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provide habitat for this federally threatened species.  Shiners prefer habitat with sand as the 

primary substrate.  The shiner also inhabits areas in which silt is the primary substrate, especially 

during fall and spring (Bonner 2000).  The shiner was listed as federally threatened in 1998 (50 

CFR Part 17, Federal Register, November 23, 1998).   

In the Project Area, the shiner occurs in the Canadian River downstream from Ute Reservoir to 

the state line.  The Canadian River between Ute Reservoir in New Mexico and the state line has 

historically supported a largely intact plains river fish community and contains one of the largest 

populations of shiners that is reproducing in a natural setting (Service 2005).  The Management 

Plan was implemented in 2005 (see Section 1.2.5 on page 5) as a measure to protect the shiner 

and preclude the designation of critical habitat in the Canadian River between Logan and Lake 

Meredith in Texas.  Some of the protection measures include maintenance of base flow in the 

river, control of invasive shrubs and trees (tamarisk and Russian olive), and control of motorized 

vehicles in the river in fish habitat.  Population monitoring by the State shows that shiner 

populations downstream of Ute Dam are stable (GEI 2009).   

3.4 Wetlands and Vegetation 

3.4.1 Wetlands 

Wetlands were delineated within the Project Area, and include saltcedar wetlands, hackberry 

wetlands, emergent (cattail and other herbaceous vegetation) wetlands along the Ute Reservoir 

shoreline, and two playa areas.  Wetlands were documented along drainages, including the named 

drainages of Revuelto Creek—San Jon Creek, Frio Draw, and Running Water Draw.  The 

Canadian River and Revuelto Creek are perennial drainages that have a permanent flow 

throughout the year.  San Jon Creek, Frio Draw, Running Water Draw, and unnamed larger 

tributaries are intermittent drainages that contain flows during wet months or after storm events.  

Several dry ephemeral tributaries that do not support wetlands, but may be considered waters of 

the U.S., occur within the Project Area.   

3.4.2 Vegetation 

The Project Area is generally characterized by rolling sand plains, shinnery oak sand prairie, and 

shrub steppe.  Short, mid, and tallgrass prairie are all present in different parts of the Project Area.  

Agricultural uses, including livestock grazing and crop production, occur throughout the region.  

Seasonal playas, drainages, and stock ponds support some wetland and riparian plant species. 
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Vegetation communities and land cover activities, including agriculture (disturbed and fallow) 

and urban categories, were mapped for the Project Area.  In addition, potential habitat for plant 

species of concern was identified during vegetation mapping efforts.   

Vegetation Communities 

Vegetation communities and total acreage within the Project Area are shown in Table 11.  

Acreages were calculated based on a 300-foot-wide buffer on either side of the proposed pipeline 

alignment. 

Table 11.  Vegetative Communities Observed in the Project Area. 

Vegetative Community Description Total Acreage
*
 

Agriculture Variety of dryland and irrigated row crops 1,640 

Closed conifer woodlands Caprock area; juniper, pine, oak, and other species 15 

Disturbed and fallow Roadsides, railroads, power lines, and overgrazed areas 1,627 

Mesic mixed grasslands Moist grassland community along drainages and playas 10 

Midgrass prairie 
Grasses: threeawn, sideoats grama, blue grama, little 
bluestem, sand dropseed, scattered broom snakeweed, 
yucca, and tree cholla 

1,750 

Mesquite midgrass prairie 
Honey mesquite with grass understory, including big 
bluestem, silver beardgrass, little bluestem, sand 
dropseed, and needle and thread 

107 

Mesquite shortgrass prairie 
Honey mesquite and tree cholla with understory species 
silver beardgrass, blue grama, and plains prickly pear; 
mostly south of Clovis 

1,191 

Mixed shrub steppe 
Sand sage, honey mesquite, and skunkbush sumac, 
mostly north of the Caprock 

817 

Open juniper woodlands 
Open canopy of Utah juniper and one-seed juniper, 
along the Caprock 

59 

Playa 
Seasonally wet, flat, or depressional areas where water 
ponds; scattered throughout the Project Area 

7 

Shortgrass prairie 
Sideoats grama, blue grama, and sand dropseed with 
scattered yucca; common community in the Project 
Area 

2,033 

Rock outcrops 
Areas along the Caprock and above Revuelto Creek, 
rocky cliffs with little or no vegetation 

1 

Riparian woodland 
Riparian woodlands along sandy washes, in valleys, 
and in wetland areas; saltcedar is dominant 

3 
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Vegetative Community Description Total Acreage
*
 

Urban 
Buildings, subdivisions, commercial and industrial 
parks, cities, towns, and similar developments 

410 

Streamside wetland 
Limited in the Project Area; along drainages or playas; 
cattail, rushes, and saltcedar are dominant 

2.5 

Ute Reservoir shoreline 
wetland 

Scattered along Ute Reservoir shoreline and islands; 
cattail and saltcedar are dominant 

123 

*Acreages calculated from 300-foot-wide buffers on either side of the proposed pipeline alignment. 
 

Plant Species of Concern  

Four plant species of concern potentially occur in the Project Area (Table 12).  Although none of 

these species were found during field surveys, there is suitable habitat in the Project Area. 

Table 12.  Plant Species of Concern with Potential to Occur in the Project Area. 

Common Name 

Scientific Name 

State Status/ 

Rank 
GRank Habitat County 

Dwarf milkweed 
Asclepias 

uncialis ssp. 

uncialis 

D/S2 G3G4T2
T3 

Sand loam soils, disturbed sites, juniper 
woodland and desert scrub; 5,000 – 5,500 ft 
above sea level (asl) 

Quay 

Panhandle spurge 
Euphorbia 

strictior 

D/S3 G3 Shortgrass prairies, dry, rocky, or deep sandy 
sites; disturbed areas and plains and hills; 
3,000 – 5,000 ft asl 

Quay 

Sandhill 
goosefoot 
Chenopodium 

cycloides 

D/S2 G3G4 Sand dunes, blowouts, and sandy areas; 
2,500 – 5,000 ft asl 

Quay and 
Roosevelt 

Dune unicorn-
plant 
Proboscidea 

sabulosa 

S/S3 G3 Deep sandy soil, seasonally moist, sparsely 
vegetated and unstabilized dunes in oak 
bluffs, fallow fields; early successional 
species; 3,000 – 4,600 ft asl 

Roosevelt  

State Status/Rank: D = dropped from state list; S = state sensitive; S1 = Critically imperiled in state because 
of extreme rarity; S2 = Imperiled in state because of rarity; S3 = Vulnerable in state; S4 = Apparently 
secure in the state.   

Global Ranks: G1 = Critically imperiled globally because of extreme rarity; G2 = Imperiled globally 
because of rarity; G3 = Vulnerable throughout its range or found locally in a restricted range; G4 = 
Apparently secure globally; G5 = Globally secure. 

 
Noxious Weeds 

Noxious weeds are located mostly along roadsides, ditches, or riparian areas.  Common roadside 

weeds include Siberian elm, Russian knapweed, and field bindweed.  Saltcedar and Russian olive 

occur along the Canadian River and other drainages.  Most of the weeds occur as minor 

components of the vegetation communities. 
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3.5 Wildlife Resources 

As listed in Table 11, the variety of vegetation communities in the Project Area provide habitat 

for a range of wildlife, including game species and various mammals, reptiles, amphibians, and 

birds.  Most areas of habitat within the Project Area have been disturbed, including construction 

of roads and communities, agriculture and grazing, and installation of infrastructure such as 

powerlines and pipelines.   

Large game wildlife species such as elk, deer, and pronghorn are considered economically 

important species in the State.  Ute Reservoir also provides a managed stocked game fishery, with 

species such as white bass, walleye, and largemouth and smallmouth bass.  Other unmanaged 

species that provide fishing opportunities include common carp, yellow bullhead, northern pike, 

and bluegill.  The common carp is considered a nuisance species. 

Raptors such as the red-tailed hawk, Swainson’s hawk, ferruginous hawk, and American kestrel 

likely forage among grassland and agricultural areas throughout the Project Area where prey 

species such as the black-tailed jackrabbit, cottontail rabbit, and prairie dog are abundant.  The 

northern harrier may occur in these habitats and near wetlands.  In the 1950s, golden eagles were 

recorded as nesting on the Caprock, which offers rocky outcrops similar to many foothill regions 

in central and western New Mexico (Ligon 1961).  Habitat in the Project Area likely supports a 

wide variety of songbirds, including swallows, larks, doves, kingbirds, orioles, sparrows, 

towhees, and finches.  Wetlands and both permanent and seasonal open water provide potential 

breeding and foraging habitat for species such as the red-winged blackbird and long-billed 

curlew.  Several migrating species such as yellow-headed blackbird, sandhill crane, and spotted 

sandpiper may move through these areas resting on their way to nesting grounds farther north.  

The largest concentration of wetlands is associated with the Canadian River, Ute Reservoir, and 

Revuelto Creek. 

The largest areas of suitable habitat for amphibians are wetlands.  Playas and stock ponds or tanks 

provide suitable breeding habitat for amphibians such as tiger salamanders and plains leopard 

frogs.  Some amphibian species, including plains spadefoot, New Mexico spadefoot, Great Plains 

toad, and Woodhouse’s toad, live in drier areas in shortgrass and midgrass prairie and shrublands.  

A variety of reptiles also are likely to occur in the Project Area, including snakes, turtles, lizards, 

and skinks. 

Most of the Project Area provides potential habitat for carnivores such as the coyote, red fox, and 

badger.  Small mammals are likely abundant within the Project Area, including various rabbits, 
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small rodents, and bats, with species such as raccoon, beaver, and muskrat occurring near wetter 

areas. 

Species determined to be threatened or endangered within the State are protected under the New 

Mexico Wildlife Protection Act (NM ST §§ 17-2-37 – 46).  Under this Act, it is unlawful to kill 

any state protected species.  The New Mexico Wildlife Commission issues regulations and 

develops management programs for New Mexico species, which are then implemented by the 

NMDGF. 

The Natural Heritage New Mexico Program (NHNMP) maintains a list and ranking of rare and 

imperiled wildlife and plant species in New Mexico.  NHNMP-monitored species generally 

include federal- and state-listed endangered species, as well as other species of concern.  

NHNMP-listed species have no formal regulatory status or protection. 

Table 13 includes species that the State has listed as threatened or endangered, or species of 

special concern potentially occurring in Quay, Curry, and Roosevelt counties (NMDGF 2009).  

Species tracked by the NHNMP that are considered rare or imperiled (S1 and S2 rankings) in the 

State were also listed (NHNMP 2008).  Species with potentially suitable habitat in the Project 

Area are listed in Table 13.   

Table 13.  State Endangered and Threatened Species, and Species of Special Concern 

Potentially Occurring in the Project Area. 

Common Name Scientific Name Status
*
 Suitable Habitat in the Project Area 

Mammals 

Black-tailed prairie 
dog 

Cynomys ludovicianus SOC, S2 Eight colonies throughout the Project 
Area; most 5 to 55 acres, one 233 acres 

Common hog-nosed 
skunk 

Conepatus leuconotus 

mearnsi 

SOC Caprock and mesquite-dominated 
shrublands north of the Caprock 

Least shrew Cryptotis parva ST, S2 Known to occur near Tucumcari in Quay 
County and near the La Grulla National 
Wildlife Refuge in northeastern Roosevelt 
County; could occur near drainages in the 
Project Area 

Ringtail  Bassariscus astutus SOC Most likely to occur near the Caprock, as 
well as shrublands containing mesquite 
and sage; may occur throughout the 
Project Area 

Swift fox Vulpes velox SOC, S2 Shortgrass and midgrass prairie and 
shrublands throughout the Project Area 

Western spotted 
skunk 

Spilogale gracilis SOC Most likely to occur along the Caprock 
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Common Name Scientific Name Status
*
 Suitable Habitat in the Project Area 

Birds 

Baird’s sparrow Ammodramus bairdii ST, S1 Ungrazed or lightly grazed mixed-grass 
prairie and meadows throughout the 
Project Area 

Bald eagle Haliaeetus 

leucocephalus 

ST, S1B, S4N No known breeding areas; may roost or 
feed in trees near rivers, lakes, and prairie 
dog towns 

Gray vireo Vireo vicinior ST Along the Caprock in closed conifer 
woodlands 

Loggerhead shrike Lanius ludovicianus SOC Throughout the Project Area in 
agricultural areas with nest trees; may be 
present near abandoned ranch houses 

Mississippi kite Ictinia mississippiensis SOC Most likely to occur in large trees near 
Canadian River, Revuelto Creek, wooded 
urban areas, and farmhouses; documented 
within the Project Area 

Mountain plover Charadrius montanus SOC May occur in shortgrass or disturbed 
prairie in the Project Area 

Peregrine falcon Falco peregrinus 

anatum 

ST, S2B, S3N May nest in rocky areas and conifer 
woodlands along the Caprock, or in rocky 
outcrops near Ute Reservoir 

Western burrowing 
owl 

Athene cunicularia 

hypugaea 

SOC May be present in shortgrass prairie with 
prairie dog colonies or other burrowing 
species 

White-faced ibis Plegadis chihi SOC Known to breed in Quay County; 
potential habitat in larger playas, near Ute 
Reservoir, and marshy areas in the Project 
Area 

Yellow-billed 
cuckoo 

Coccyzus americanus 

occidentalis  

SOC Riparian woodlands along drainages in 
the Project Area 

*SE = State Endangered; ST = State Threatened; SOC = Species of Special Concern; S1 = Critically 
imperiled in the state because of extreme rarity; S2 = Imperiled in the state because of rarity; S3 = 
Vulnerable in the state; S4 = Apparently secure in the state; SB = Refers to breeding population; SN = 
Refers to nonbreeding population. 

Source: NHNMP 2008; NMDGF 2009. 

 

3.6 Geology, Climate, Soils, and Air Quality 

3.6.1 Geology 

The Project Area covers two general geologic areas – exposed upper red-bed sediments that form 

the badlands north of the Llano Estacado escarpment (southwest of San Jon along the Project 

Area) and those on top of the Caprock, south of the Llano Estacado escarpment, generally 

forming the flatlands and playas in the southern portion of the Project Area.   



Environmental Assessment ENMRWS 

62 

The northern portion of the Project Area is dominated by the Upper Triassic Chinle Group, 

consisting of reddish sedimentary rocks, mostly sandstones and conglomerates, that extend from 

west Texas into eastern New Mexico.  The Project Area crosses the Chinle Group members – 

Bull Canyon, a soft mudstone-rich formation that forms badlands and slopes capped by the 

sandstones of the Redonda Formation.  The Bull Canyon Formation generally overlies the 

sandstone and conglomerate-dominated Trujillo Formation (Morgan et al. 2001).   

South of I-40, the Project Area crosses the Caprock.  The lower, northern portions of the 

escarpment contain Lower Cretaceous Tucumcari Formation shales and mudstones with thin sand 

and shell conglomerates (Lucas and Ulmer-Scholle 2001).  The upper portions of the escarpment 

contain orange-brown sandstones of the Upper Triassic to Cretaceous Redonda and Mesa Rica 

Formations, capped by the eolian sandstones of the Ogallala Formation that forms the Caprock.  

The Ogallala Formation consists of eolian sand and silt, and fluvial and lacustrine sand, silt, clay, 

and gravel (McLemore 2001), and ranges in thickness from 30 to 600 ft in eastern New Mexico 

and west Texas (Gustavson 1996).  

South of the Llano Estacado escarpment, the Quaternary Blackwater Draw Formation generally 

overlies the Ogallala Formation. The Blackwater Draw Formation is composed mostly of eolian 

sand deposited during cyclical dry periods that resulted in large accumulations of sands, followed 

by more humid conditions resulting in cemented soils (McLemore 2001).  

Geologic hazards include landslides, faults and seismicity, corrosive soils, expansive soils, and 

soil stability.  Most of the Project Area is geologically stable.  According to USGS mapping, the 

entire Project Area is categorized as a low area of landslide incidence with the areas adjacent to 

the Caprock having moderate susceptibility (Radbruch-Hall et al. 1982).  The Project Area is also 

seismically stable, and lacks structural geologic elements (e.g., faults, folding and crustal 

deformation), with the possible exception of the Tucumcari structural zone west of the Project 

Area.  The zone consists of gentle folds that trend northeast, bounded by the Bonita fault zone, 

generally along the Llano Estacado escarpment west of the Project Area near San Jon.  The 

Bonita fault zone is thought to have generally been active during the Laramide orogeny (Hunt and 

Lucas 2001).  Since 1869, no recorded earthquakes above a 4.5 magnitude have been recorded or 

identified by the New Mexico Bureau of Geology and Mineral Resources in the Project Area 

(Sanford et al. 2002, 2004).  Project Area soils are generally stable, noncorrosive, and have low to 

moderate swelling potential (Olive et al. 1989).  
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3.6.2 Climate 

The climate of the region can be described as semiarid.  Precipitation averages less than 20 inches 

annually on the Llano Estacado escarpment, and decreases from north to south and from high to 

low elevations.  Rainfall generally comes from summer thunderstorms originating from tropical 

moisture from the Gulf of Mexico and Pacific Ocean.  Most of the precipitation from 

thunderstorms is lost to runoff and evaporation (Kovacik et al. 2000).  The weather pattern during 

the warm season is characterized by rapidly shifting conditions, with frequent extreme changes in 

temperature, frequent thunderstorms, and tornadoes.  Spring wind gusts exceed 35 miles per hour, 

and summer temperatures can reach 100 degrees Fahrenheit.  The average growing season is 

approximately 190 days (Kovacik et al. 2000).   

3.6.3 Soils and Farmland 

Soils in the Project Area include mollisols, aridisols, entisols, and alfisols, which range from 

fertile soils to sandy, less-fertile soils (EPA undated).  Three special soil categories—farmland 

classifications, hydric soils, and erodible or unstable soils—were reviewed and are summarized.  

Prime Farmland or Prime Farmland if Irrigated are soils and lands with the best combination of 

physical and chemical characteristics for growing food, fiber, or other consumable products.  

These labels also take into account the ’terrain and growing season.  Areas that have all of the 

best characteristics, but need to be irrigated for optimal growth, are considered Prime Farmland if 

Irrigated.  Farmland of Statewide Importance has been used at least two seasons to grow crops, 

but does not have the desirable characteristics of Prime Farmland or Prime Farmland if Irrigated.  

According to the Natural Resource Conservation Service (NRCS), “A hydric soil is a soil that 

formed under conditions of saturation, flooding, or ponding long enough during the growing 

season to develop anaerobic conditions in the upper part” (NRCS 2009).  Finally, the Project 

Area was reviewed for soils that are highly erodible or unstable, including those having high 

shrink and swell variances (U.S. Department of Agriculture (USDA) 1958, 1967, 1974). 

Areas of Prime Farmland if Irrigated and Farmland of Statewide Importance are located primarily 

between Grady and Portales, and Melrose and Texico.  No hydric soils are in the Project Area.   

3.6.4 Air Quality 

The Project Area is within the Canadian River and Southern High Plains airsheds, and is within 

an EPA air quality attainment area.  There are no Class I airsheds within the Project Area.  The 

nearest Class I airsheds are the Salt Creek Wilderness and the Pecos Wilderness, both of which 

are about 150 miles west of the Project Area (NMED 2009). 
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3.7 Cultural Resources 

Cultural resources are locations of human activity, occupation, or use.  Cultural resources can be 

archaeological sites, buildings, structures, and places, and can be related to past cultures (usually 

prehistoric), or people or events (usually historic).   

Evaluation of cultural resources is required on all projects requiring federal approval, under 

Section 106 of the National Historic Preservation Act (NHPA, 1966, as amended).  Cultural 

resources are also protected under other federal laws, including the Archaeological Resources 

Protection Act and the Native American Graves Protection and Repatriation Act.  State law also 

requires protection of cultural resources.  Cultural resource surveys, testing, and analysis at the 

Project Area complied with all federal and state laws.  The Project Area was partially surveyed 

for cultural resources, but was restricted where landowners declined to provide access. 

In summary, the Project Area was inhabited by hunter-gatherers of the Southern High Plains; is 

on the extreme northern periphery of the semisedentary Jornada Mogollon; is located along the 

eastern trading periphery of the Rio Grande Pueblos; and contains some of the best known 

Paleoindian sites on the continent, including Blackwater Draw Locality No. 1 (the Clovis type 

site).  Each of these cultures potentially left cultural resources in the Project Area. 

The cultural resources inventory resulted in the documentation of 35 cultural resources.  The 

cultural resources include 12 prehistoric, 21 historic, and 2 multicomponent sites.  Prehistoric 

sites are concentrated in the area of Ute Reservoir along the Caprock, and are associated with the 

major draws in the Project Area (i.e., Frio, Running Water, and Blackwater).  Historic sites are 

dominated by abandoned farming/ranching habitation sites and trash dumps, and are found 

throughout the Project Area.  There is a high possibility of finding additional intact cultural 

resource sites, as well as buried or undiscovered cultural resources during construction.   

3.8 Indian Trust Assets 

Indian Trust Assets (ITAs) are “legal interests” in assets held in trust by the U.S. Government for 

individual Indians or tribes.  Lands, minerals, water rights, hunting and fishing rights, claims, 

titles, or money are some of the assets held in ITAs.  As assets held in trust, ITAs cannot be sold, 

leased, or alienated without the express approval of the U.S. Government.  Secretarial Order 3175 

and Reclamation policy require that Reclamation evaluate and assess impacts of a proposed 

project on ITAs.  This requires inventorying all ITAs within the Project Area.  Should any ITA be 

impacted, mitigation of impact must be undertaken.  During government-to-government 

consultation, no ITAs were identified in the Project Area (see Table 24). 
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3.9 Environmental Justice 

Executive Order 12898, dated February 11, 1994, established the requirement to address 

environmental justice concerns in the context of federal actions.  Federal agencies are required to 

avoid, minimize, or mitigate disproportionately high and adverse human health and 

environmental effects, including social and economic effects, on minority and low-income 

populations.   

The entire three-county Project Area has a lower median household income than the State and the 

nation.  The proportion of the population living below the poverty level within the Project Area is 

slightly higher than in the State.  Logan and Grady have the lowest proportions of residents living 

below poverty level, at 11.1 percent and 12.5 percent, respectively.  Tucumcari and Portales have 

the highest proportion of residents living below poverty level, at 24.8 percent and 24.9 percent, 

respectively.  These proportions are approximately 1.35 times higher than the State average; 

however, of these residents, the proportion in Portales may be influenced by students at ENMU.   

Minority populations vary considerably across the Project Area, from 0 to 55.7 percent.  The 

national average is 30.9 percent, State average is 55.3 percent, and the average for the Project 

Area is 40.3 percent.  The primary minority population is Hispanic.  Based on definitions set by 

Executive Order 12898, Texico and Tucumcari are considered minority communities because 

minority populations exceed 50 percent; however, these community averages are very close to the 

State average. 

Chapter 4.  Effects Analysis 

This section is an evaluation of the potential environmental effects of the No Action Alternative 

and Proposed Action.  The Hydrology section, which includes surface water, ground water, water 

quality, and geomorphology, is the primary “driver” for other resource impacts.  It may be 

necessary to refer to the Hydrology section for maps, tables, and clarification of concepts. 

4.1 Hydrology 

In the Effects section that follows, the terms “wet,” “dry,” and “average” are used.  These terms 

were defined for purposes of this analysis by the following method: using the 41-year reservoir 

period of record, simulated reservoir inflow data were sorted from high to low and were then 

divided into three parts.  The third of the data with the lowest simulated reservoir inflows were 

classified as dry year, the middle third as average year, and the upper third as wet year.  These 

divisions are intended to provide relative context for discussion and evaluation of potential 

impacts. 




