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Abstract

Anderson Ranch Wetlands Hydrologic Characterization, Abstract, slide 1

The Anderson Ranch property (study area), located in Taos County, north-central New 

Mexico, was transferred from Chevron Mining, Inc. (CMI) to the Bureau of Land 

Management (BLM) as part of a Natural Resource Damage Assessment and Restoration 

(NRDAR) court-ordered settlement. The study area supports freshwater emergent wetlands 

and freshwater ponds. The settlement states that CMI will provide the land and a monetary 

settlement to support the restoration of the wetlands on the property. To best manage the 

study area, the BLM requires an understanding of potential effects of climate variability and 

groundwater withdrawals on the wetland function. This study, completed by the U.S. 

Geological Survey in cooperation with the BLM, provides an initial hydrologic 

characterization of the study area, which included literature review, collection of 

groundwater-level and aqueous-chemistry data, completion of a vegetation survey, and 

preliminary data analysis. The data compiled, collected, and analyzed as part of this study 

indicate that the wetlands within the study area are groundwater fed and that the water 

maintaining the wetlands is modern. Surface-water levels in the pond and groundwater 

levels in the surrounding wetland fluctuate seasonally. The hydraulic gradient in the study 

area is from northeast to southwest. Evapotranspiration is a main driver of water demand 

within the study area. 



Purpose and Scope
ÅThe purpose of this study is to provide a hydrologic 

characterization of the Anderson Ranch wetlands that can be 

used to guide management strategies.

ÅThis objective was met through literature review, data collection 

(groundwater-level data, aqueous-chemistry data, and a 

vegetation survey), and preliminary data analysis.

ÅThe purpose of this Open-File Report is to communicate the 

results of the first phase of the study. This interim product can 

be used by BLM to determine the next steps of the study.

Anderson Ranch Wetlands Hydrologic Characterization, Purpose and Scope, slide 2



Long-Term Questions for BLM

Anderson Ranch Wetlands Hydrologic Characterization, Purpose and Scope, slide 3

Å50- to 100-year scenarios 

for the wetlands.

ÅDetermining the value of 

investment in this property.



Study Area

Anderson Ranch Wetlands Hydrologic Characterization, Study Area, slide 4

The Anderson Ranch 

property is a 250-acre 

plot of land about 10 

miles north of Questa, 

New Mexico.
Figure area



Anderson Ranch Property 

Background

Å 1955- 1964: Property was used for 

irrigation (NMOSE, 2019).

Å 1964: Owner and operator of the 

Questa mine filed for a water right 

transfer (NMOSE, 2019).

Å 2002-2017: Natural Resource Damage 

Assessment was conducted (DOI and 

others, 2018).

Å 2018: Property was officially 

transferred to BLM (DOI and others, 

2018).

Anderson Ranch property, from USGS archives for site 

number 365159105364801 (circa 1970s).

Anderson Ranch Wetlands Hydrologic Characterization, Study Area, slide 5



Past Indicators of Wetlands

Historical imagery indicates that the 

Anderson Ranch wetlands have 

existed at least since 1935.

Å Within the Anderson Ranch 

property, there is no volcanic 

outcropping at the land surface. 

The dark color from the 1935 

image within the property boundary 

aligns with the National Wetlands 

Inventory (USFWS, 2010). 

Therefore, the darker color within 

and near the current wetlands 

extent is assumed to indicate the 

presence of wetlands in 1935.  

Anderson Ranch Wetlands Hydrologic Characterization, Study Area, slide 6



Wetlands in New Mexico

Å Wetland landscapes are rare in New Mexico, and wetland habitat has 

shrunk in the last 200 years (Fretwell and others, 1996). 

Å Wetlands provide unique habitat for diverse ecosystems and many 

organisms, notably migratory waterfowl and wading birds (Fretwell and 

others, 1996; EPA, 2017). 

Å Wetlands serve important functions for watersheds, with potential for water-

quality improvement and carbon storage (EPA, 2017).

ÅConnectivity between wetlands can affect resilience of wetlands and 

populations that depend on the wetlands for habitat (Uden and others, 

2014). 

ÅNational Wetlands Inventory (USFWS, 2010) shows connectivity of 

freshwater-wetland features in the study area.

Anderson Ranch Wetlands Hydrologic Characterization, Study Area, slide 7



Hydrogeology 

Examined hydrogeology based on literature 

review and elevation analysis.

Groundwater Levels

Assessed groundwater gradients and 

seasonal variability of groundwater levels.

Aqueous Chemistry

Assessed chemical composition of 

groundwater and surface water within and 

near the Anderson Ranch wetlands.

Vegetation Survey 

Estimated coverage, frequency, and 

occurrence of plant species. Results of the 

vegetation survey will not be discussed in this 

report.

Preliminary Water Budget

Examined components of the water budget.

Study Approach

*All groundwater-level data and aqueous-chemistry data are 

available at USGS (2019). Aqueous-chemistry data are also 

summarized in the Appendix.

Anderson Ranch Wetlands Hydrologic Characterization, Study Approach, slide 8



Literature Review
Winograd (1959)

Explanation from Winograd (1959) plate 1 ï
generalized geologic map of Sunshine Valley and 
vicinity, Taos County, N. Mex.

Anderson Ranch Wetlands Hydrologic Characterization, Hydrogeology, slide 9

Relevant findings from this study are 

summarized on the following slide.



Findings shown in this figure as well as 

within Winograd (1959):

Å Sunshine Valley, the valley between the 

Sangre de Cristo Mountains on the east 

and the Rio Grande on the west, is a 

piedmont alluvial plain and contains alluvial 

sediments interbedded with lava as well as 

lacustrine sediments.

Å Groundwater underlying the Sunshine 

Valley discharges to the Rio Grande.

Å Groundwater is recharged from perennial 

streams, arroyo flood flows, direct 

infiltration, canals and irrigation 

infrastructure.

Å Jarosa and Urraca Canyons (highlighted in 

blue) converge north of the Anderson 

Ranch wetlands.

Literature Review
Winograd (1959)
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Literature Review 
Ruleman and others (2013) 

Pliocene- to early 

Pleistocene-age ñLake 

Sunshineò is shown by 

contours defining the 

thickness of lacustrine and 

interstratified fan deposits, 

which range from 0 to 150 ft.

Anderson Ranch Wetlands Hydrologic Characterization, Hydrogeology, slide 11



Elevation 

Analysis

The Anderson Ranch property 

is located in a regional 

topographic low.

Anderson Ranch Wetlands Hydrologic Characterization, Hydrogeology, slide 12


