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1.0 Introduction
This report is a summary of initial data compilation and preliminarily assessment efforts
intended to support evaluations of potential New Mexico water-development projects and
compliance requirements that may result under the Arizona Water Settlements Act of
2004 (AWSA, P.L. 108-451). This report is the first task deliverable as part of a larger
project. The overall objectives of this project are to produce key elements of an
ecological baseline analysis and begin defining certain ecohydrological relationships for
the Gila Watershed, including the Cliff-Gila Valley, and to support additional work being
scoped by the New Mexico Interstate Stream Commission (NMISC). Specifically, this
task is an initial assembly, organization, quality control, and formatting of data that
characterize the physical, human, and natural environment and, in some cases, the recent
historical context in which these elements reside. All data pertaining to the Gila National
Forest are described separately. While the data compiled are primarily associated with
the Gila River system, incidental data pertaining to the San Francisco River have also
been compiled and described; both southwestern New Mexico river systems are part of
the AWSA. This subtask report focuses on identifying and compiling relevant physical
habitat data to support this effort. Subsequent deliverables will provide an account of the
region’s biological resources and highlight opportunities where additional data and
analyses could enrich abilities for future assessments related to AWSA.
Data compilation and assessment efforts under this project are driven, in large part, by the
intent to enhance the general understanding of ecohydrologic relationships existing
within the Gila River system and how watershed processes may influence these
relationships. As such, it is useful to briefly introduce the nature of ecohydrologic
relationships. Generally defined, ecohydrology is the study of functional relationships
between the hydrology and ecology within aquatic systems or flow-ecology relationships.
Organisms in rivers and streams possess particular physical habitat adaptations to certain
hydrologic and hydraulic conditions; deviations from those physical habitat conditions
may have consequences on their growth, reproduction, abundance, and distribution (Poff
2007, Bunn and Arthington 2002, Naiman et al. 2002, Ward et al. 1999, Lundqvist 1998,
Poff et al. 1997, Sparks 1995, and Naiman 1995). To limit or avoid potential impacts it is
therefore critical for managers to understand how flow alterations may affect aquatic and
riparian ecological processes. Our quality control assessment of the compiled data
includes documenting and delimiting such attributes as spatial and temporal relevance,
and the potential need of certain datasets for future analyses (research, environmental
compliance, etc.). Knowing the methods (or derivations) of data collection and the
sources of the data is an important aspect of the quality control process. Ultimately, the
datasets documented in this report will be complied with additional biological data
obtained in a subsequent task. At the compilation stage, the quality control process has
an additional facet, more relevant to the comparative aspects and methods of biological
data collection, and attempts to reconcile potential differences such as sampling methods
and units of data reporting. The results of the overall review and quality control process
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will identify datasets suitable for future analysis yet to be scoped. Data gaps, formally
identified through our work, will become increasingly more evident.
The reviewed data obtained through Tasks 1a and 1b form the basis for a final data
standard. Although largely intended for geospatial data, it applies to non-geospatial data
as well. The data standard will then be used to format all data for future analysis and
delivery to the NMISC (Task 2). Examples of the data standards (and the data
dictionaries that documents the data standard) include, but are not be limited to:


Datum (horizontal and vertical), coordinate system, and projection for geospatial
data



Inclusion of reference grid information (e.g. Public Land Surveying System or
PLSS) in the attributes



Standardized coded values or domain names for different species or classes of
data (e.g. a coded integer/alphanumeric value or standardized name for a
particular species, ecological unit and subunits, sampling method, data source,
etc.). This averts confusion by populating a field with different values that
effectively mean the same thing (Southwestern willow flycatcher or Empidonax
traillii extimus or SWFL, US Geological Survey or USGS, etc.)



Coded or domain names for nested groups of organisms (e.g. stoneflies are a
nested category of aquatic macroinvertebrates)



Whether a given dataset conforms to spatial data accuracy limits (e.g. National
Standard for Spatial Data Accuracy or NSSDA)



Federal Geographic Data Committee (FGDC) metadata standard or variant
preferred by the State of New Mexico



Spatial extent and temporal resolution of data (will differ somewhat across some
datasets)



Thematic data categories (aquatic and terrestrial or riparian and upland)



Spatial domains by which to group certain datasets (e.g. counties, hydrologic
units, streams, stream reaches, etc.)

As additional data may be compiled from many sources, it is important to make logical
yet pragmatic decisions on the data standards described above, considering the audience
and likely future uses of the data. It is therefore prudent to establish complete data
standards after all or most of the compiled data are reviewed.
The following sections summarize the datasets successfully assembled under this project,
and the initial measures taken to organize and format these data. While we have
attempted to obtain as many datasets as possible, some remain incomplete or
unobtainable. We therefore present each dataset we have assembled and describe the
current state of the dataset, additional formatting, and a brief quality control assessment.
All data compiled to date are provided on the accompanying digital media.
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2.0 Physical Environment
2.1 U.S. Geological Survey Stream Gage Data
There are 20 U.S. Geological Survey (USGS) stream gages in the Gila-San Francisco
Watershed with varying periods of records and discharge intervals (USGS NWIS and
IDA1). Various water quality data are also available for five of the gaging stations. The
values reported in Table 2.1.1 (Appendix A) are those provided by the USGS
(http://nm.water.usgs.gov/). The latitude and longitude have been converted from
degrees, minutes, seconds to decimal degrees, and the vertical datum are given in both
National Geodetic Vertical Datum (NGVD) 1929, provided by the USGS, and the more
accurate North American Geodetic Vertical Datum (NAVD) 1988. All conversions
(horizontal and vertical) were made with Corpscon 6.0.1 (USACE 2012). Geographic
information systems (GIS) were used to create geospatial data of gage locations and
reprojected to New Mexico State Plane West NAD83 (Fig. 2.1).

Figure 2.1 USGS stream gages of the Gila
Watershed, New Mexico.
1

USGS NWIS is the National Water Information Service and IDA is the Instantaneous Data Archive.
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Data downloaded at this time include, where available, daily mean values, peak values,
and water quality data. Continuous data (15-min. interval) are available for some stations
if required in the future. Where the period of record indicates through the present, this
date is as of January 6, 2013. As additional data becomes available, and deemed useful
for model calibration or other future analysis, it will be obtained and appended to the
appropriate dataset.
In addition to the stream gage data, the USGS also produced a preliminary hazard
assessment that models probabilities of debris flows from the landscape burned by the
Whitewater-Baldy Complex Fire in 2012. In short, the USGS concluded that the
communities of Glenwood, Alma, and Willow Creek may be affected by significant
debris flows and a number of streams located in the western and central portions of the
burn area (Whitewater Creek, Mineral Creek, Willow Creek, Iron Creek, West Fork
Mogollon Creek, Deep Creek, Gilita Creek, West Fork Gila River, Mogollon Creek, and
Turkey Creek) may also be affected.
Data Quality – Publically available stream gage data undergo an internal quality control
review by the USGS. The review produces qualifiers on available data as either
“approved” or “provisional”. The more recent data in a given dataset is typically
provisional, meaning the USGS has not performed an internal quality control; however,
these data are widely accepted as accurate and typically used in a commensurate fashion
as approved data. Although provisional USGS stream gage data may change somewhat
upon agency review, both approved and provisional data should be considered of high
quality; however, one may choose not to include provisional data any analyses.

2.2 Meteorological Data
Meteorological data was obtained using HydroDesktop 1.5.12 (Ames et al. 2012;
http://hydrodesktop.codeplex.com). Date of access was January 9, 2012. HydroDesktop
is an open source, GIS enabled application capable of multi-parameter search,
visualization, analysis, and download utilities for a wide variety of data related to
meteorology, water quality, and water resources in general. HydroDesktop allows the
user to define a search area and enter keywords for search criteria. It then queries sourcedata servers, retrieves the results, and presents them in a standardized format. To date,
we have obtained snow depth, snow water equivalent, precipitation, and air temperature
data from as far back as January 1980. Measurement locations have been mapped as
point geometry and reprojected to New Mexico State Plane West NAD83 (Fig. 2.2).
Individual station data (by parameter) has been downloaded and stored in comma
separated, spreadsheet format (.csv). Each is described as follows:
1. Snow depth – Stations recording snow depth in the Gila-San Francisco Watershed
where data has been obtained are shown in Table 2.2.1 in Appendix A (Global
Historical Climatology Network, National Climatic Data Center). These stations
have data that are essentially random measurements with significant gaps in
measurement intervals.
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Figure 2.2 Meteorological stations of the Gila Watershed, New
Mexico.
2. Snow water equivalent – Stations recording snow water equivalent in the Gila-San
Francisco Watershed where data has been obtained are shown in Table 2.2.2 in
Appendix A (USDA Natural Resource Conservation Service SNOTEL).
3. Precipitation – Stations recording precipitation are shown in Table 2.2.3 in
Appendix A (USGS, NRCS SNOTEL, GHCN, and NASA). The NRCS
SNOTEL sites record both incremental (daily) and cumulative data, the National
Aeronautic and Space Administration (NASA) site records hourly data, the
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GHCN sites record incremental (daily) data, and the USGS sites, established after
the Whitewater-Baldy Complex Fire, record 15-minute data intervals.
4. Air Temperature – Stations recording air temperature are shown in Table 2.2.4
(NRCS SNOTEL and GHCN). The NRCS SNOTEL stations record minimum,
maximum, and average temperatures while the GHCN record minimum,
maximum temperatures. In Table 2.2.4, each site is listed multiple times
indicating the parameter collected and the period of record for each dataset
parameter.
Data Quality – Data quality for these sources is variable. It is difficult to make
overarching assessments of data quality that apply to all the meteorological data but, in
general, these data and the methods used to collect it are well documented and should be
considered to be of higher quality. All are field measurements and some are collected in
near real time (telemeterized). Some are part of standardized and well-established
national networks (e.g., SNOTEL) while others rely in part on the participation of
volunteers (GHCN).

2.3 Surficial Geology
A number of datasets were obtained from the USGS, the New Mexico Energy, Minerals
& Natural Resources Department, U.S. Department of Interior Office of Surface Mining,
Reclamation & Enforcement, the New Mexico Bureau of Geology and Mineral
Resources, and the New Mexico Mining and Minerals Division. They are described as
follows:
1. Active mines – These data describe the active mines as of February 2012. Source
data was downloaded from the New Mexico Mining and Minerals Division as a
spreadsheet (http://www.emnrd.state.nm.us/MMD/gismapminedata.html)
with the registered name and point coordinates of the mine along with operator
name and contact information. The original dataset was culled to include Grant,
Hidalgo, and Sierra Counties; according to the list, there are no mines located in
Catron County. The mines located in Grant, Hidalgo, and Sierra Counties were
then converted to geospatial data and reprojected to New Mexico State Plane
West, NAD83 (map not shown). There are 24 active mines in the three-county
region for a variety of minerals including copper, silver, gold, molybdenum, and
aggregate.
2. Coal mine permit boundaries – These data are geospatial polygon data
downloaded from the New Mexico Resource Geographic Information System
Program (RGIS, February 2012; http://rgis.unm.edu). Source data is cited as the
New Mexico Energy, Minerals & Natural Resources Department and the U.S.
Department of Interior Office of Surface Mining, Reclamation and Enforcement
and depict New Mexico coal mines permitted under the Surface Mining Control
and Reclamation Act of 1977 (SMCRA). The metadata also states that the
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boundaries were submitted as part of the permitting process and are known to
contain some inaccuracies. According to these data, there are two mines located
in northern Catron County. We clipped the geospatial data to Grant, Hidalgo,
Catron, and Sierra Counties and reprojected to New Mexico State Plane West,
NAD83 (map not shown).
3. Volcanic vents – This geospatial dataset is a point file that depicts volcanic vents
for the state of New Mexico and was downloaded from the New Mexico Resource
Geographic Information System Program (RGIS, February 2012;
http://rgis.unm.edu). These data are part of the Digital Geologic Map of New
Mexico and sourced to the USGS and New Mexico Bureau of Mines (New
Mexico Bureau of Geology and Mineral Resources-Division of New Mexico
Tech). The original format was created in 1994 and reformatted in 1997 to
ArcInfo and shapefile formats. The metadata states these data should only be
viewed at a scale of 1:500,000. There are 108 vents located in Grant, Catron, and
Sierra Counties. We clipped the geospatial data to Grant, Hidalgo, Catron, and
Sierra Counties and reprojected to New Mexico State Plane West, NAD83 (map
not shown).
4. Faults for New Mexico – These data are a polyline geospatial dataset of the fault
lines throughout the state. It is originally sourced to the USGS Integrated
Geologic Map Database for the United States, Central States
(http://tin.er.usgs.gov/geology/state/state.php?state=NM). We clipped the
geospatial data Grant, Hidalgo, Catron, and Sierra Counties and reprojected to
New Mexico State Plane West, NAD83 (map not shown).
5. Geologic formations – These data are a polygon geospatial dataset of the surficial
geologic formations and are a part the USGS Integrated Geologic Map Database
for the United States, Central States
(http://tin.er.usgs.gov/geology/state/state.php?state=NM). It provides basic
geologic information including age and composition of surficial geologic
formations. We clipped the geospatial data to Grant, Hidalgo, Catron, and Sierra
Counties and reprojected to New Mexico State Plane West, NAD83 (map not
shown).
Data Quality – Data collected as part of the USGS Integrated Geologic Map Database
(Faults and Geologic Formations) has associated metadata, which describes in detail the
methods, appropriate uses (e.g., map scale), and other data quality considerations of these
data. The original USGS metadata has been provided with the geospatial data in text
(.txt) format. These datasets should be considered to be of higher quality. The remaining
datasets, while produced by State of New Mexico entities, have limited or no associated
metadata. The limited metadata and/or attribute information does provide, however,
some ability to assess data quality (e.g., location, owner/operator, how coordinates were
obtained). These data should be considered to be of moderate to high quality. The coal
mine boundaries are known to have some inaccuracies.
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2.4 Soils
Two soils datasets have been obtained and are further described below. These datasets
are primarily being used in the hydrologic model creation, as knowledge of soil
characteristics is important for rainfall-runoff and infiltration processes. Both datasets
were obtained from the Natural Resource Conservation Service (NRCS) Soils Data Mart
at http://soildatamart.nrcs.usda.gov/Default.aspx.
1. 1994 STATSGO – The State Soil Geographic (STATSGO) dataset is a general soil
association map developed by the National Cooperative Soil Survey and the
NRCS. It consists of a broad based inventory of soils and non-soil areas that
occur in a repeatable pattern across the landscape. Mapping shows the dominant
soil types and their hydrologic properties. The geospatial data was clipped to
Grant, Hidalgo, Catron, and Sierra Counties and reprojected to New Mexico State
Plane West, NAD83 (Fig. 2.4). Because more resolved soils data for the Gila
Watershed was incomplete (see below), this dataset was used in our project to
augment certain areas and needs where better information is lacking. These data
were accessed on January 19, 2013.
2. 2004 SSURGO – This dataset is generally is the most detailed level of soil
geographic data developed by the National Cooperative Soil Survey.
Unfortunately, large portions of Gila drainage (Grant and Catron Counties)
remain unmapped. As a result, no additional formatting has been completed on
these data and its overall use will likely be negligible or not at all. These data
were accessed on January 24, 2013.
Data Quality – STATSGO data were primarily designed for resource planning,
management, and monitoring at regional, multicounty, river basin, and state scales. This
soil survey product is not designed for use as a primary regulatory tool in permitting or
siting decisions, but may be used as a reference source. Analysis of the overlayed data
should be on a map-polygon basis. Again, the SSURGO is more resoloved than the
STATSGO but is extremely limited in its aerial coverage. For the areas that SSURGO
does cover, there is extensive attribute information that can be associated with geospatial
data. Because the STATSGO data is less resolved it should be considered to be of
moderate quality and while the SSURGO data is more resolved, the lack of aerial
coverage of the Gila Watershed makes these data of marginal quality.

2.5 Whitewater-Baldy Complex Fire Perimeter and Severity Mapping
The USDA Forest Service, Gila National Forest has produced several mapping products
(within an ESRI File Geodatabase) of the 2012 Whitewater-Baldy Complex Fire. These
data were provided in UTM NAD83 Zone 12N and reprojected as shapefiles to New
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Figure 2.4 1994 STATSGO soils data for Grant, Sierra,
Catron, and Hidalgo Counties, New Mexico.
Mexico State Plane West, NAD83 (Fig. 2.5). As provided, these feature classes were
dated Dec. 5, 2012 and are described as follows:
1. Whitewater-Baldy final perimeter – This dataset is a simple polygon that depicts
the final perimeter of the fire. The metadata, however, for this feature class is for
a fire history dataset on the Gila National Forest. The Whitewater-Baldy
Complex Fire perimeter may have been extracted from the larger dataset.
2. Whitewater-Baldy burn severity – This dataset is a polygon feature class
representing the best estimate of the Whitewater-Baldy Complex Fire burn
severity available as of Jun. 6, 2012. It was derived from Burned Area
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Figure 2.5 Whitewater-Baldy Complex Fire; burn severity and aerial
treatment areas.
3. Reflectance Classification (BARC) 256 data created by USDA Forest Service
Remote Sensing Applications Center (RSAC). BARC 256 measures the near and
mid infrared reflectance bands (NIR and MIR, respectively) and has four
classifications: high, moderate, low, and unburned. Healthy, green vegetation has
a high reflectance of NIR and bare soils and rock have a high reflectance in the
MIR. Consequently, areas with low NIR and high MIR constitute more severely
burned areas. The post-fire image date used in the BARC 256 classification was
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dated Jun. 5, 2012 and was supplemented later with a post-fire image date of Jun.
18, 2012.
4. Treatment aerial completed – This dataset is a simple polygon feature class,
which depicts areas that have been reseeded or treated with mulch to lessen
erosional runoff. These data have no metadata but provides some information on
fire mitigation activities as of July 11, 2012.
Note: The USDA Forest Service has additional data on fire history that is
discussed in Section 5.0.
Data Quality – The burn perimeter and severity mapping have metadata completed by
the USDA Forest Service. The burn perimeter metadata, however, appear to be a general
form created for wildfire perimeters on the Gila National Forest and not specifically for
the Whitewater-Baldy Complex Fire. It is therefore difficult to fully assess the lineage of
this dataset but it appears to be spatially consistent and contemporaneous with the burn
severity mapping. The burn severity mapping has specific metadata for the WhitewaterBaldy Complex Fire, including detailed process-based information on the creation and
post processing of the remotely sensed burn severity data. The treatment aerial
completed data has no metadata. Taken together, the perimeter and burn severity datasets
appear to be of high quality. The time period for when the burn severity mapping was
produced (Jun. 6, 2012) was after the fire was contained and should be considered a
generally complete assessment of burn severity mapping and, by direct comparison, so
should the perimeter mapping. The aerial treatment dataset is an account of remediation
measures as of July 11, 2012, approximately one month after the fire’s containment. This
dataset should be considered of moderate quality as it has no specific metadata or other
documentation, and may only approximate on-the-ground efforts. Subsequent reseeding
or revegetation efforts may take place in the future and rendering this dataset obsolete.

2.6 Hydrographic Surveys
In May of 2010, cross-section surveys were completed as part of a Gila River HEC-RAS
hydraulic model constructed by Tetra Tech, Ft. Collins office for the NMISC to support
an on-going groundwater study. There were a total of 567 points on 28 cross-sections
surveyed that span areas within the Cliff-Gila Valley from just above Mogollon Creek to
approximately 4.4 miles downstream of the Mangas Creek confluence with the Gila
River. Additional floodplain elevation data were derived from Light detection and
ranging (LiDAR) data collected in 2010. Cross section survey coordinates were
converted to point geospatial format in New Mexico State Plane West, NAD83 (Fig. 2.6).
Data Quality – All points were surveyed using a Trimble 4800 Base and Rover Receiver
Survey-Grade GPS. The reported accuracies for GPS system utilized are 1 cm +1 ppm
horizontally and 2 cm +2 ppm vertically when conducting and RTK survey. Static survey
accuracies are 5 mm +1 ppm horizontally and 5 mm +2 ppm vertically. A combination
Static / RTK survey were conducted since no control points were located within
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Figure 2.6 Hydrographic survey points/cross-sections; May 2010.
reasonable distance of survey areas. The base station was set up to collect data
independently of the rover in order to obtain location information that could then be
processed using the National Geodetic Survey’s OPUS system. Once a suitable base
station location was obtained all remaining RTK data could then be processed with a high
degree of accuracy. Additional control points were set in order to ensure that any future
data collected at the sites could be collected rapidly and efficiently and would conform to
the above accuracy standards.
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2.7 Elevation Data
The elevation datasets we have obtained are described below.
1. USGS National Elevation Dataset (NED) – Two NED data products have been
acquired: the 1 arc-second (about 30-meter resolution) and the 1/3 arc-second
(about 10-meter resolution). The NED is a seamless dataset with the best raster
(or gridded) elevation data for the coterminous United States. The 1 arc-second is
included in the National Hydrography Dataset Plus Version 2 (NHDPlusV2;
described later). The 1/3 arc-second for New Mexico has been downloaded by
quarter-quad panels. Both these datasets provide a full coverage of the watershed
but at less resolution than the LiDAR data described below.
2. 2010 LiDAR data – As discussed in Section 2.6, LiDAR elevation data was
collected for use in a hydraulic model constructed by Tetra Tech. The model and
LiDAR data includes the Cliff-Gila Valley from just above Mogollon Creek to
approximately 4.4 miles downstream of the Mangas Creek confluence with the
Gila River (Fig. 2.7). There was also orthophotography collected during the
LiDAR collection. The LiDAR dataset has a 3-foot grid cell resolution and is
projected in NAD83 High Accuracy Reference Network (HARN) New Mexico
State Plane West. Unfortunately, there are no metadata for these data so source
information and the exact date of collection are unknown. Both bald-earth and
first return data were collected and are in ESRI GRID formats. First return data
essentially define the vegetation layer (first reflection of the LiDAR beam, also
called point cloud) while the bald earth has the point cloud layer removed. There
was also 10-ft. contours created. Ground surveys are often used to augment
vegetated areas to provide missing ground elevation values.
Data Quality – Metadata and other documentation for the NED and/or
NHDPlusV2; should be referenced and consulted for data quality. Many such
resources are available at http://www.horizon-systems.com/NHDPlus/index.php
and http://www.epa.gov/waters.
The ground control accuracy report for the LiDAR data collection (dated April
19, 2010) states the following (unlabeled units are US foot):
Accuracy(z) Objective
Confidence Level
Control Points in Report
Elevation Calculation Method

0.6
95%
16
Interpolated from TIN

Control Points with LiDAR Coverage

15

Control Points with Required Accuracy (+/- 0.60)

15
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Percent of Control Points with Required Accuracy (+/-0.60)
Average Control Error Reported
Maximum (highest) Control Error Reported

100
-0.02
0.19

Median Control Error Reported

-0.06

Minimum (lowest) Control Error Reported

-0.18

Standard deviation (sigma) of Z for sample

0.11

RMSE of Z for sample ( RMSE(z) )

0.11 PASS

FGDC/NSSDA Vertical Accuracy ( Accuracy(z) )

0.21 PASS

NSSDA Achievable Contour Interval

0.4

ASPRS Class 1 Achievable Contour Interval

0.4

NMAS Achievable Contour Interval

0.4

The vertical root mean squared error (RMSE) for these data is 0.11 ft. at the 95%
confidence interval, which passes the acceptable National Standard for Spatial
Data Accuracy (NSSDA) of 0.21 ft. The achievable contour interval derived from
these data is 0.4 ft.

2.8 Hydrology, Hydraulics, Geomorphology, and Sediment Transport
At this time, the key information on hydrology, hydraulics, geomorphology, and
sediment transport come from a report prepared for the NMISC by Mussetter
Engineering, Inc. (MEI 2006). The goal of this report was to provide a sound basis for
determining the potential geomorphic effects to the Gila River due to an additional
annual diversion of up to 10,000 acre-feet of water resulting from the implementation of
the Consumptive Use and Forbearance Agreement (CUFA) of the AWSA. MEI (2006)
provides an in-depth review and analysis of several factors that influence the geomorphic
character of the Gila River. Five representative study sites were selected for analysis, and
it was concluded that the CUFA diversion scenarios provided by the NMISC (73 and 150
ft3/s bypass flows; maximum diversion of 350 ft3/s) are unlikely to have a significant
effect on water surface elevations or duration of inundation for any of the terraced
surfaces of the Gila River floodplain.
As part of our on-going project, Tetra Tech is currently building on the MEI (2006)
results in creating a new hydrologic model (HEC-HMS) whereby hydrographs can be
generated in ungaged reaches of the upper Gila Watershed. Data utilized in MEI (2006)
have already been obtained (USGS stream gages) and are supplemented with data during
the period between 2006 and the present.
The 2010 HEC-RAS hydraulic model produced by Tetra Tech discussed above extends
from just above Mogollon Creek to approximately 4.4 miles downstream of the Mangas
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Figure 2.7 2010 LiDAR data collection extent. Inset shows a
close-up hillshade representation of the LiDAR dataset.
Creek confluence with the Gila River. The model and geospatial output from the model
have been created and compiled. The geospatial representations were post-processed
with the RASMapper utility and the original LiDAR surface used for the model itself for
all flow profiles (75, 250, 500, 750, 1000, and 3000 ft3/s). The output products, for each
flow profile, are as follows and are projected in New Mexico State Plane West, NAD83
(Fig 2.8):


Floodmap – a simple polygon shapefile that defines the longitudinal and lateral
extent of the river
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ESRI GRID depth – a raster dataset of depth values; 3-ft. cell resolution; units =
US-foot



ESRI GRID velocity – a raster dataset of velocity values; 3-ft. cell resolution;
units = ft/s



ESRI GRID shear stress – a raster dataset of shear stress values; 3-ft. cell
resolution; units = lb/ft2



ESRI GRID stream power – a raster dataset of stream power values; 3-ft. cell
resolution; units = lb/ft s

Figure 2.8 2010 HEC-RAS floodmap extent output, 3000 cfs.
Data Quality – In general, these reports, models, and datasets should be considered to be
of higher quality. MEI 2006 is a rigorous analysis of Gila River geomorphology and the
subsequent HEC-RAS model, utilized for a groundwater study described below, is a
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robust 1-dimentional hydraulic model. However, impacts from the Whitewater-Baldy
Complex Fire have reordered the system to some degree rendering these data as more of
a baseline condition. Nonetheless, they are valuable reference points and useful from that
perspective.

2.9 Groundwater
Currently, S.S. Papadopulos and Associates are finalizing a groundwater-surface water
interaction model. The model is in draft form with results becoming available sometime
in January 2013 (D. Hathaway pers. comm.). The groundwater-surface water interaction
model has been in development since 2009 (SSPA 2009) with a subsequent report (SSPA
2010) providing a simulation that served as an opportunity for initial calibration and
preliminary illustration of groundwater-surface water interactions that the model is
capable of producing.
The model is keyed to certain input parameters and not widely applicable across domains
of surface flows, diversion rates, irrigation patterns and acreages, and the like (D.
Hathaway pers. comm.). Nonetheless, we foresee the results from this model as being an
important component of an ecohydrology assessment within the Cliff-Gila Valley;
specifically, in the characterization of gaining and losing reaches and the effect to surface
flows this dynamic may represent to CUFA and proposed AWSA diversions. The
model’s output can presumably be represented geospatially (by scenario) and thus
groundwater depths can be quantified (or bounded over the range of predicted values
under the scenarios modeled) within the riparian corridor and model’s boundary. This
model represents the best source of information to characterize the comprehensive
dynamics of the groundwater-surface water interactions.
Data Quality – As Tetra Tech has not been provided the final report or model we cannot
make any assessments on data quality at this time. All inquiries about the groundwater
model and its results should be addressed to the NMISC.

2.10 National Hydrography Dataset Plus Version 2
The National Hydrography Dataset Plus Version 2 (NHDPlusV2) is the most recent
release of a widely used suite of geospatial data that describe the hydrologic settings and
various parameters for the United States. Developing NHDPlusV2, and its predecessors,
has been a collaborative effort between the USGS and U.S. Environmental Protection
Agency (USEPA). Presented below is an excerpt from the NHDPlusV2 User Guide,
which best describes the dataset, its extensions, available tools, and additional
information (McKay et al. 2012):
NHDPlus is an integrated suite of application-ready geospatial data products,
incorporating many of the best features of the National Hydrography Dataset (NHD), the
National Elevation Dataset (NED), and the National Watershed Boundary Dataset
(WBD). NHDPlus includes a stream network based on the medium resolution NHD
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(1:100,000-scale), improved networking, feature naming, and “value-added attributes”
(VAA). NHDPlus also includes elevation-derived catchments produced using a drainage
enforcement technique first broadly applied in New England, and thus dubbed “The
New-England Method.” This technique involves enforcing the 1:100,000-scale NHD
drainage network by modifying the NED elevations to fit with the network via trenching
and using the WBD to enforce hydrologic divides, and applying sinks in noncontributing
area2. The resulting modified digital elevation model (DEM) was used to produce
hydrologic derivatives that closely agree with the NHD and WBD. The VAAs include
greatly enhanced capabilities for upstream and downstream navigation, analysis, and
modeling…
Additional information, tools, exercises, training opportunities, news, and the latest
NHDPlus data can be found at http://www.epa.gov/waters.
The NHDPlusV2 has been downloaded for the Lower Colorado, subsections 15a and b,
and for the Rio Grande, subsection 13a. Collectively, these areas of the national dataset
cover the Gila-San Francisco Watershed and beyond, and are provided in their unaltered
entirety. Also provided is the National Watershed Boundary (WBD) dataset. Together,
these data are useful for general mapping and map production, watershed and subwatershed delineations, elevation (and derivatives such as slope and aspect), and other
hydrologic information contained in the extensions. Supporting documentation provided
includes:


NHDPlusV2 User Guide



NHDPlusV2 metadata (.xml format)



NED Data dictionary



NED metadata (ESRI shapefile format)



WBD metadata (.xml format)



USGS Scientific Investigations Report 2009–5233, 88 p.

Data Quality – Metadata and other documentation for the NED and/or NHDPlusV2
(listed above) should be referenced and consulted for data quality. Other resources are
available at http://www.horizon-systems.com/NHDPlus/index.php and
http://www.epa.gov/waters. In general, these datasets, given their documented
limitations, should be considered high quality.

2.11 Orthophotography and Satellite Imagery
Orthophotography (orthorectified aerial photography) and satellite imagery are being
assembled for use throughout this project. It is our intent to gather as much historical and
2

An interdisciplinary team from the USGS and the USEPA found this method to produce the best-quality
agreement among the ingredient datasets among the various methods tested. http://pubs.usgs.gov/sir/2009/5233/.
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contemporary datasets as possible for purposes such as general mapping, display, photo
interpretation, and remote sensing analyses. Locating, obtaining, post-processing, and
analyses of orthophotography and satellite imagery is a considerable task, and we have
just begun to address these needs. To date, we have acquired orthophotography from the
National Agriculture Imagery Program (NAIP; USDA APFO) for 2009 and 2011 for the
region, and a statewide orthophotography dataset for 2005-2006 (NMOSE). In addition,
we have also included orthophotography obtained during the 2010 LiDAR data collection
effort that covers the Cliff-Gila Valley. These data are stored with the LiDAR data in a
subdirectory named “Ortho”.
Data Quality – The NAIP datasets (2009 and 2011) have complete metadata and should
be consulted for methods, camera reports, accuracy assessments, and other pertinent
characteristics of these datasets. These datasets should be considered high quality and
largely standardized through time – a primary goal of the NAIP program. Subsequent
NAIP imagery should be released 2014. The 2005-2006 statewide dataset was collected
and widely distributed by the NMOSE. Unfortunately, no metadata or accuracy
assessments (formal or otherwise) were provided with this dataset and it is assumed that
such documentation resides at the NMOSE. It should be noted, however, that this dataset
has been widely used by numerous management agencies and private firms since its
release with no known issues. The 2010 orthophotography has no metadata but should be
assumed to be of commensurate horizontal accuracy as the LiDAR data. While no
formal accuracy assessment has been accomplished, a visual inspection of the data does
confirm a high degree of accuracy. In addition, the 2010 dataset has a 0.5-foot ground
surface distance (GSD) or pixel resolution, whereas the NAIP and NMOSE
orthophotography is a 1-meter GSD, making the 2010 orthophotography approximately
3x the resolution.

3.0 Human Environment
3.1 Irrigation Infrastructure and Water Use
Irrigation Infrastructure – The only irrigation infrastructure data we were able to obtain
came from Mr. Paul Harms of the NMISC (P. Harms pers. comm.). Mr. Harms provided
geospatial data (2010) on irrigated parcels throughout the Gila-San Francisco Watershed;
however, there are no features that depict the irrigation infrastructure that supply these
parcels. The irrigated parcels geospatial data were provided in NAD 83, New Mexico
State Plane West, US Feet. While there are no features within the geospatial data that
depict irrigation infrastructure (ditches, pipelines, etc.), the parcel data does have attribute
information which indicates the ditch name that supplies each parcel. With this
information, and an overlay of the parcel data with contemporary orthophotography, it
should be possible to digitize most or all the irrigation infrastructure. Other attribute
information of the parcel data include crop type, computed area, irrigation method, and
river system.
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Water Use – Mr. Harms also provided data on consumptive use for the water years 2010
and 2011 (NMISC 2012 and 2013). These reports were prepared to provide annual
records of irrigated acreage, surface and groundwater diversions, and consumptive use of
water within the Gila River Basin in New Mexico, which comprises the Gila River, San
Francisco River and San Simon Creek, their tributaries and underground water sources.
The records contained in these reports were compiled pursuant to Article VII of the
Consolidated Decree entered by the Supreme Court in Arizona v. California, 547 U.S.
150 (2006).
In addition, we also obtained a two documents (report and maps) produced for the
NMISC by AMEC Earth and Environmental, Inc. (AMEC 2010). AMEC (2010) is a
synthesis entitled Regional Water Demand Study for Southwest New Mexico Catron,
Grant, and Luna Counties and provides a detailed analysis of historic use and future
predictions of water demand through the year 2050 in terms of scaled population growth
metrics and the additional water provided under the AWSA. In short, their conclusions
are as follows (AMEC 2010):
In summary, despite our relatively modest population growth projections, the analyses
contained herein show that one should expect increases in water demand in the southwest
New Mexico study area through 2050. From this study and given the relative full
appropriation of existing supplies, it is clear that AWSA water supplies allocated to the
region can be very helpful in meeting future projected water demands.
Lastly, we obtained two Bureau of Reclamations documents (USBR 1987 and 2010).
USBR (1987) states a purpose of providing a summary of the most recent planning
information available on the water supply alternatives, their costs, environmental impacts
and effects, and related financial aspects for the Upper Gila Water Supply Study
authorized by the Colorado River Watershed Project Act (CAP; P.L. 90-537); a precursor
to the AWSA (Utton Center 2012). The second document (USBR 2010) is a brief
summary of water supply studies conducted by Daniel B. Stephens & Associates, Inc.,
Intera Incorporated, Water Resources Research Institute, S.S. Papadopulos & Associates,
Inc., and Balleau Groundwater, Inc. This summary, and the studies it examines,
investigates the geohydrologic conditions and groundwater supply trends and issues for
select areas within the AWSA planning area. In short, there is information on both
surface water and groundwater and is therefore applicable to both.
Data Quality – The irrigated parcel geospatial data was created by the NMISC and was
the efforts of both aerial photo interpretation, ground truthing, and an array of additional
documentation on land ownership, crop production, etc. These data are relied upon by
the NMISC to document and quantify arable land water use, and should be considered to
be of high quality. Likewise, the consumptive use reports (NMISC 2012 and 2013) are
also official documents submitted by the NMISC under legal requirements contained
within Arizona v. California; 547 U.S. 150 (2006) and should therefore be considered
high quality data. If a more comprehensive history of agricultural water use is deemed
useful or necessary, it may be advisable to obtain past and future reports.
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The documents (USBR 2007 and 2010) provide general summary assessments of certain
planning, cost engineering, water use, and geohydrologic conditions for the AWSA
planning area, and as such do not contain a body of data to specifically assess.
Nonetheless, these documents offer useful background information on the planning
process and reference certain data sources that may prove useful in the future. The
summarized/referenced data sources, however, are generally of higher quality.

3.2 Flood Control Infrastructure
The U.S. Army Corps of Engineers, Albuquerque District (USACE) maintains records of
federal flood control works throughout the district boundaries. Known as the National
Levee Database (NLD) and the Inspection of Completed Works (ICW) program, the
USACE performs periodic inspections of qualified levees and flood control facilities and
provides funding for repair and maintenance of such facilities. To remain qualified and
in the federal program, the local sponsors are required to perform routine maintenance
detailed in the original cost-share agreement and design specifications. If the sponsor
fails to perform such tasks, the facility is no longer inspected and not eligible for
additional federal funding until known discrepancies are corrected. Within the Gila-San
Francisco Watershed, there are 24 flood control facilities in the NLD-ICW program.
Although we provide the locations of these facilities, additional information has been
deemed as critical infrastructure by the USACE and is not available for public release.
Geospatial data is provided in New Mexico State Plane West, NAD83. The known
facilities are:


Gila, Lower Bear Creek Levee Rehabilitation



Reserve, Starkweather Creek-NM Hwy 12



Alma, Mineral Creek, Levee Rehabilitation



Gila, Upper Bear Creek Levee Rehabilitation



Reserve, San Francisco Plaza Levee Rehabilitation



Alma, Lewis Kelly Ranch Levee Rehabilitation



Sapillo Creek, Levee Rehabilitation



Mogollon Creek, Levee Rehabilitation



Glenwood, San Francisco River Levee Rehabilitation



Gila River, Gila No. 5, Levee Rehabilitation



Gila River, Gila No. 6, Levee Rehabilitation



Gila River, Gila No. 7, Levee Rehabilitation



Gila River, Gila No. 8, Levee Rehabilitation



Gila River, Gila No. 9, Levee Rehabilitation
Page | 22

Final Report
Defining Gila Watershed Hydrologic, Aquatic, and Riparian Baseline Reference Conditions
- Summary of Existing and Relevant Watershed Data -



Alma, Deep Creek Levee Rehabilitation



Gila River, Redrock Levee Rehabilitation No. 2



Gila River, Redrock Levee Rehabilitation No. 3 and 4



Gila River, Redrock Levee Rehabilitation No. 6



Gila River, Redrock Levee Rehabilitation No. 1



Virden, Gila River, Levee Rehabilitation



Reserve, San Francisco River-Sewage Treatment Plant



Reserve, Starkweather Creek-Fairgrounds, Levee



Glenwood, Whitewater Creek, Right Levee



Glenwood, Whitewater Creek, Left Levee

Data Quality – The flood control infrastructure was mapped using a variety of source
materials. In most cases, the mapping was done by referencing as-built drawings or
planning-level alignments and therefore do not necessarily reflect the current condition of
the facility or flood control project. It should be noted that the only levees currently
active in the NLD (and therefore in an operational condition consistent with the original
design criteria) are located in the Reserve and Glenwood areas. All other flood control
facilities or projects in the region, have not been properly maintained and many appear to
be significantly damaged.

3.3 Permitted Well Locations and Points of Diversions
The New Mexico Office of the State Engineer’s (NMOSE), Water Rights Reporting
System (WRRS; http://nmwrrs.ose.state.nm.us/nmwrrs/index.html) was accessed on Jan
2, 2013 to determine all permitted wells and points of diversion (POD) locations. The
database query produced 5546 locations for the Gila-San Francisco Watershed.
Coordinates (X,Y) are provided in UTM NAD83 Zone 13N for most sites. For many
locations, the coordinates were derived from Public Land Survey System (PLSS)
information provided on the original permit. That is, the coordinates that indicated the
well or surface water diversion is the centroid of lowest level of PLSS provided (typically
township, range, section, quarter-quarter-quarter) and not the exact location of the
feature. Upon further inspection of the query results, it was noted that 263 records did
not have X,Y coordinates but does contain PLSS information. The WRRS has a web tool
for converting PLSS to UTM coordinates but after many attempts, the web tool would
not function. We then contacted Ms. Sharon Kindel of the NMOSE and she was also
unable to do several example conversions. Ms. Kindel reported the problem to
information technology personnel and said she would contact Tetra Tech when the issue
had been resolved. To date we have not heard back from Ms. Kindel and the web tool
continues to fail in these conversions. Other conversion tools exist elsewhere but only
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carry out the conversion to section level, which is far less accurate than to quarterquarter-quarter contained in the database.
We again accessed the WRRS to update these records on May 14, 2013, which produced
5905 records (Fig. 3.3), and on Oct 11, 2013. The latter query produced a total 6583
records for the Gila-San Francisco Watershed. This is 1037 additional well/POD
locations. The web tool continues not to convert certain PLSS descriptions as described
above and documentation now states that not all PLSS locations are capable of being
converted.

Figure 3.3 NMOSE permitted wells and surface water
diversions as of May 14, 2013.
Data Quality – These data are assembled and maintained by the NMISC as an ongoing
record of all permitted wells and PODs. For records where coordinates were derived
from PLSS quarter-quarter-quarter, the maximum locational error is 467 feet (the range
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being 0-467 feet). Positional error will increase when lesser PLSS divisions are provided
(e.g., quarter-quarter where the maximum error would be 933 feet). While locational
error can be significant with these data, other information within the WRRS should be
considered to be of high quality data.

3.4 Cadastral Data
Detailed cadastral (land ownership) data along the Gila River Corridor (by Township and
Range grids) was sought from the Grant, Catron, and Hidalgo County Assessor’s offices.
Grant County provided these data. The Catron County Assessor’s Office stated that they
were in the process of converting cadastral information to a digital form but could not
provide any information or data at this time nor could they estimate when such data
would be available. A request was tendered to the Hidalgo County Assessor’s office via
phone contact and email, but no information has been received to date. Therefore, we
provide only the detailed Grant County cadastral data. These data are provided in New
Mexico State Plane West, NAD83 (Fig. 3.4).

Figure 3.4 Grant County land ownership, January 2013.
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General cadastral data was also obtained from the Bureau of Land Management (BLM).
These data were collected by the U.S. Bureau of Land Management (BLM) in New
Mexico at both the New Mexico State Land Office and at the various field offices. This
dataset depicts the surface owner or manager of the land parcels. In the vast majority of
land parcels, they will be identical. However, there are instances where the owner and
manager of the land surface are not the same. When this occurs, the manager of the land
is usually indicated. BLM's Master Title Plats are the official land records of the federal
government and serve as the primary data source for depiction of all federal lands.
Information from the State of New Mexico is the primary source for the depiction of all
state lands. These data are provided for the entire state and have not been altered or
reprojected.
Two additional datasets are also provided. The first depicts the four counties in New
Mexico that generally contain the Gila-San Francisco Watershed: Grant, Catron,
Hidalgo, and Sierra Counties. Source data are from the U.S. Department of Commerce,
U.S. Census Bureau, Geography Division, TIGER/Line Shapefile, New Mexico, 2010
Census County. The 2010 Census boundaries for counties and equivalent entities are as
of January 1, 2010, primarily as reported through the Census Bureau's Boundary and
Annexation Survey (BAS). These data are presented in GCS WGS 1984.
Data Quality – Cadastral data from Grant County were obtained from the county
assessor’s office and should be considered as high quality data. These data contain legal
descriptions and land ownership information for the majority of the Gila River and its
major tributaries, including the Cliff-Gila Valley. No cadastral data was available for
Catron or Hidalgo Counties, which comprise the upper forks and lower reaches of the
Gila River, respectively. Data collection for the BLM Land Ownership dataset began in
the 1980 with BLMs ADS software at the 1:24000 scale. In the 1990s, the ADS data was
converted to ArcInfo tiles with dimensions of one degree of longitude by one-half degree
of latitude and have been regularly updated. All tiles have been merged into a statewide
coverage and loaded into an enterprise geodatabase (SDE). The shapefile provided here
was exported from the SDE feature class and should be considered to be high quality
data. As land ownership changes through time, updated versions of pertinent cadastral
data should be obtained if a significant amount of time passes and its use is deemed
necessary for future analyses.

3.5 Transportation
These data are a roads dataset from the U.S. Department of Commerce, U.S. Census
Bureau, Geography Division, TIGER/Line Shapefile, All Roads County-based products
for Grant, Catron, Hidalgo, and Sierra Counties, New Mexico. These data are provided
in New Mexico State Plane West, NAD83.
Data Quality – The TIGER/Line Files are shapefiles and related database files that are
an extract of selected geographic and cartographic information from the U.S. Census
Bureau's Master Address File / Topologically Integrated Geographic Encoding and
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Referencing (MAF/TIGER) Database (MTDB). The MTDB represents a seamless
national file with no overlaps or gaps between parts, however, each TIGER/Line File is
designed to stand alone as an independent data set, or they can be combined to cover the
entire nation. This includes all primary, secondary, local neighborhood, and rural roads,
city streets, vehicular trails (4wd), ramps, service drives, alleys, parking lot roads, private
roads for service vehicles (logging, oil fields, ranches, etc.), bike paths or trails,
bridle/horse paths, walkways/pedestrian trails, and stairways. The roads dataset was last
updated in 2010 and should be considered high quality data.

3.6 United States Census Data
To help understand the population trends in the region, 2010 U.S. Census data was
obtained from on-line ESRI Resources. This dataset is constructed from the Department
of Commerce, Census Bureau Summary File 1 and other third party datasets (TomTom
2012) and describes population demographic results from the 2010 Census (including
some 2000 Census data). The following steps were performed by ESRI for census
blocks, tracts, and county data:


Extracted the block, tract, and county group dataset from TomTom MultiNet
North America Administrative Areas v. 2011.12



Clipped to the coastline with the Data & Maps 10 U.S. States dataset



Removed the U.S. Virgin Islands



Added dataset related Federal Information Processing Standard (FIPS) fields and
calculated their values from the MultiNet field CODE



Attached and formatted the fields from 2010 Census Summary File 1 and ESRI
Data



Renamed and reordered fields to best match the Data & Maps 10 field names



Added field SQMI (mile2) and calculated its values projected to Albers Equal
Area



Recalculated POP00_SQMI and POP10_SQMI with new SQMI values



Put "-99" values into all number type fields (except SQMI) for records where
there were no matches



Converted the dataset to SDC



Created ArcGIS® layer file (.lyr), projection file (.prj), and spatial indices.

We also obtained 2010 Populated Place Areas data from on-line ESRI Resources. This
dataset was built by ESRI as described above using U.S. Department of Commerce,
Census Bureau and third party data. This dataset represents populated place areas within
the United States that include both incorporated places and census designated places
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(cities, towns, villages, etc.) identified by the U.S. Department of Commerce, Census
Bureau. The following steps were performed by ESRI:


Started with the Places data set from 2010 Census TIGER/Line Shapefiles



Projected the data set to World Geodetic System of 1984 (WGS 1984)



Clipped to the coastline with Data & Maps 2012 U.S. States



Added field CLASS and calculated its values from values removed from the
NAME field



Attached and formatted the fields from 2010 Census Summary File 1 and Esri
Data



Added field POP_CLASS and calculated its population ranges based on POP2010



Added field SQMI and calculated its values projected to Albers Equal Area



Added and calculated POP10_SQMI with new SQMI values



Reordered and renamed the fields



Converted the data set to SDC



Created ArcGIS® layer file (.lyr), projection file (.prj), and spatial indices

Additional census data (2000 and potentially interim data of 2007) could be obtained to
provide more in-depth comparisons of population trends. These data will be useful for
future population growth estimates and perhaps water demand studies. Other useful data
include the economics demography and economic metrics of agriculture.
Data Quality – These datasets are a product derived from official U.S. Census data
(2010 and some 2000) that have been post-processed and made available by ESRI. The
post-processing and formatting described above provides a readily accessible and userfriendly geospatial product of more complex and unassociated tabular and spatial census
data. These data, having been derived from U.S. Census Bureau data and post-processed
by GIS professionals should be considered high quality data.

4.0 Gila National Forest
A variety of geospatial data was obtained from the USDA Forest Service (USFS)
Geospatial Clearinghouse for the Gila National Forest located at:
http://www.fs.usda.gov/detail/r3/landmanagement/gis/?cid=stelprdb5203027
Although the Gila National Forest data contains a variety of physical, man-made,
ecological, etc. features, we present these data as separate entity for preliminary
organizational purposes. These data are currently provided in UTM NAD83 Zone 12N
but may be reprojected in the future. The individual datasets are described below.
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Cadastral
1. Administrative Boundaries – This dataset contains information that characterizes
USFS administrative and ownership boundaries of the Gila National Forest to be
used in conjunction with the management activities.
2. Other National Designation – This dataset contains information that characterizes
areas within the Gila National Forest such as special management/research areas
and National Monuments (Gila Cliff Dwellings).
3. Ranger Districts – This dataset describes the spatial location and extent of the
ranger district boundaries for the Gila National Forest.
4. Sections – This dataset contains information that characterizes the boundaries of
land survey features called sections, defined by the Public Lands Survey System
(PLSS) grid. Normally, 36 sections make up one township.
5. Surface Ownership – This dataset contains information that characterizes
ownership parcels, including private inholdings. Each surface ownership parcel is
tied to a particular legal transaction. The same individual or organization may
currently own many parcels that may or may not have been acquired through the
same legal transaction. Therefore, they are captured as separate entities rather
than merged together.
6. Townships – This dataset contains information that characterizes the boundaries
of land survey features called townships, defined by the PLSS grid.
7. Wilderness – This dataset contains information that characterizes National Forest
System land parcels that have a congressionally designated boundary. Examples
include National Wilderness Area, Primitive Area, or Wilderness Study Area.
Constructed Features
1. Constructed Features (points, lines, and polygons) – These datasets include
constructed and non-constructed features that support management needs and
mapping. This dataset contains information that characterizes a variety of
constructed features, (e.g, fences, bridges, culverts, buildings, communication
systems, gates, helipads, parking lots, shooting range, etc.) and non-constructed
features which may include natural barriers and other features that need to be
maintained spatially. The categories are implemented as lines, points, and
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polygons as appropriate. Points may be implemented as polygons where the size
of the feature is large enough to be displayed as a polygon feature at a 1:24,000
scale.
Transportation
1. Roads – This dataset contains information that characterizes the road network on
the Gila National Forest and is part of the USFS Southwestern Region
Geodatabase Implementation showing all roads within or in close proximity to an
administrative unit. A road is a motor vehicle travel way over 50 inches wide,
unless classified and managed as a trail. A road may be classified or unclassified.
Classified roads are roads within National Forest System lands planned and
managed for motor vehicle access including state roads, county roads, private
roads, permitted roads, and Forest Service roads. Unclassified roads are roads not
intended to be a part of nor managed as a part of the forest transportation system,
such as temporary roads, and unplanned, un-engineered, unauthorized off-road
vehicle tracks and abandoned travel ways.
2. Trails - This dataset contains information that characterizes the trail network on
the Gila National Forest and is also part of the USFS Southwestern Region
Geodatabase Implementation. It was derived from the cartographic feature files
(CFFs) for the Primary Base Series 7.5 minute quadrangles provided by the
USDA Forest Service Geospatial Service and Technology Center (GSTC). It was
augmented with global positioning system (GPS) road data from the forest
specialists.
Recreation
1. Recreation Site Point – This dataset contains information that characterizes
recreation sites as points even though they may represent sites such as
campgrounds, picnic grounds, and visitor centers.
Fire History
1. Fire History Point – This dataset represents locations where wildfires began. The
time span represented in the feature class is as complete as possible. For the
USDA Forest Service Southwest Region, this is defined as a minimum of twenty
years.
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2. Fire History Place – Fire history polygons represent the final mapped wildfire
perimeter. Fires 10 acres or larger are included in this dataset (occasionally
smaller fire perimeters are also included). All fires are included in the point
feature class described above. The tracking of prescribed fires is an optional use.
These data are maintained at the Forest/District level to track the area affected by
fire. The time span represented in the feature class is as complete as possible. For
the USDA Forest Service Southwest Region, this is defined as a minimum of
twenty years. This dataset does not yet include the Whitewater-Baldy Complex
Fire.
3. Wildland Urban Interface – This dataset includes information used to define the
line, area, or zone where structures and other human development meet or
intermingle with undeveloped wildland or vegetative fuels.
Rangeland Allotments and Pasture
1. Allotment – This dataset contains information that characterizes the boundaries of
the Range Allotments, General Resource Area, and Wild Horse and Burro on the
Gila National Forest and is also part of the USFS Southwestern Region
Geodatabase Implementation. At this time, the Wild Horse and Burro Territory
identified in the 1986 Forest Plan no longer exists.
2. Pastures – This contains information that characterizes boundaries of the pastures
and exclosures on Gila National Forest used to manage Range Management Units
(RMU) as well as analysis and mapping activities.
Vegetation
1. Canopy Cover, Dominance Types, and Vegetation Size Map Units – Existing
vegetation is the floristic composition and vegetation structure occurring at a
given location at the current time. These datasets contain information that
characterizes the existing vegetation of the forests and grasslands of the Gila
National Forest as three products - canopy cover, dominance type, and vegetation
size map units at the time the source satellite images were acquired. Canopy
cover relates the percentage of the forest canopy (defined by grass/forbs, shrubs,
and trees) from 0-60+ percent. Dominance type describes general vegetation
communities within the map unit. Vegetation size describes, in bounded terms,
tree diameter where applicable. Multi-season satellite images (Landsat-5 and/or
Landsat ETM+) along with ancillary and derived data sets (e.g., digital elevation
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models and spectral indices) were used to model vegetation at the mid-scale level,
suitable for presentation at a scale of approximately 1:100,000. The mapping
process conformed to national guidelines developed by the Forest Service.
Combinations of pixel- and object-based classifiers were used to attribute
polygons and shared attributes were subsequently aggregated for each product.
The purpose of these data is to depict and label the location boundaries of
vegetation classes. The dataset can be used to provide vegetation information for
landscape-level forest planning and analysis.
There are additional datasets for vegetation, ecological characteristics from the Forest
Service but these require additional research on the methods, and relational database tables
available for the coded values in the shapefile attribute tables. These additional datasets
may be of use in the future..
Data Quality – These datasets have all been created and maintained by GIS professionals
of the USDA Forest Service and should be considered high quality data. Most of these
datasets have metadata (either a stand-alone text file or an integrated .xml metadata
format) which describe the data, its uses, methods used to create and maintain the datasets,
and inherent limitations. Some datasets, however, do not have metadata (e.g., the
Rangeland datasets). Metadata and details on these datasets (frequency of update, etc.)
should be addressed to the USDA Forest Service and, in particular, the Gila National
Forest. While metadata for a given dataset may be missing or incomplete, these datasets
should be considered higher quality where the use is intended for general mapping
purposes only. Where analyses are considered, however, USDA Forest Service personnel
should be consulted to better understand the methods and limitations of these data.
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Table 2.1.1 USGS stream gage stations.
Site Name
Mogollon Creek Near Cliff, NM
Gila River Near Gila, NM
Upper Gila Ditch Near Gila, NM
Fort West Ditch Near Gila, NM
Gila Farms Ditch Nr Gila, NM
Duck Creek Trib At Cliff, NM
Duck Creek At Cliff, NM
Lobo Creek At Cliff, NM
Gila River Near Cliff, NM
Mangas Creek Near Cliff, NM
Gila River Near Redrock, NM
Grandpa Harper Ditch Near Redrock, NM
New Model Ca Nr Virden, NM
Gila River Nr Virden, NM
Sunset Canal Nr Virden, NM
Gila River Below Blue Creek, Near Virden, NM
Keese Canyon Nr White Signal, NM
Keese Canyon Trib Nr White Signal, NM
Mineral Creek near Glenwood, NM
Whitewater Creek at Catwalk near Glenwood, NM

Gage ID

Gage Type

USGS 09430600
USGS 09430500
USGS 09430815
USGS 09430820
USGS 09430825
USGS 325805108370310
USGS 09430900
USGS 325701108365810
USGS 09431000
USGS 09431130
USGS 09431500
USGS 09431503
USGS 09436000
USGS 323922108571901
USGS 09433000
USGS 09432000
USGS 323248108243910
USGS 323244108251510
USGS 09442980
USGS 09443800

Stream
Stream
Ditch
Ditch
Ditch
Stream
Stream
Stream
Stream
Stream
Stream
Ditch
Canal
Stream
Canal
Stream
Stream
Stream
Stream
Stream

Gage Elevation, Gage Elevation, Drainage Area
NGVD29 (ft)
NGVD88 (ft)
(mile 2)
5440.0
4654.8
4600.0
4560.0
4550.0
4500.0
4500.0
4500.0
4454.5
4090.0
4120.0
3760.0
3875.0
6220.0
6280.0
-

5443.1
4657.6
4602.7
4562.7
4552.7
4503.0
4502.7
4502.7
4457.2
4092.6
4122.5
3762.3
3877.3
6222.7
6282.7
-

69.0
1864.0
15.0
228.0
12.7
2438.0
2829.0
3203.0
1.2
0.2
-

Period of Record
Lat

Long

33.167
33.062
33.022
33.016
32.983
32.968
32.965
32.950
32.939
32.861
32.727
32.727
32.675
32.656
32.656
32.648
32.547
32.546
33.421
33.376

-108.650
-108.537
-108.542
-108.543
-108.571
-108.618
-108.611
-108.617
-108.606
-108.567
-108.676
-108.688
-108.992
-108.956
-108.934
-108.846
-108.411
-108.421
-108.823
-108.835

Continuous Data
Available at NWIS
Oct. 1, 2007-Present
Oct. 1, 2007-Present
Oct. 1, 2007-Present
Jul. 4, 2012-Present
Jul. 4, 2012-Present

Continuous Data
Archived at IDA
Oct. 1, 1990-Sept. 30, 2007
Oct. 1, 1990-Sept. 30, 2007
Oct. 1, 1999-Sept. 30, 2007
Oct. 1, 1999-Sept. 30, 2007
Oct. 1, 1999-Sept. 30, 2007
Oct. 1, 1990-Sept. 30, 2007
Jul. 10, 1927-Sept. 30, 2006
-

Daily Mean

Water Quality Data

Notes

Feb. 21, 1967-Present
Jan, 1, 1901-Jan. 14, 2009
Peak streamflow Aug. 12, 1967-Aug. 13, 2011
Dec. 1, 1927-Present
Dec. 26, 1959-Sept. 15, 2012
Peak streamflow Aug. 23, 1928-Aug. 14, 2011
Oct. 1, 1999-Jun. 10, 2008
Oct. 1, 1999-Jun. 10, 2008
Oct. 1, 1999-Jun. 10, 2008
Aug. 1958
Single measurment only; peak discharge = 1570 cfs
Aug. 13, 1957-Aug. 1, 2011
Daily values are for peak streamflow only
Aug. 14, 1966
Single measurment only; peak discharge = 4890 cfs
Jan. 1, 1942-Sept. 30, 1951
Peak streamflow Sept. 12, 1942-Sept. 18, 1970
Aug. 8, 1988-2011
Daily values are for peak streamflow only
Oct.1, 1930-Present
Jul. 19, 1967-May 11, 2011
Peak streamflow Nov. 26, 1905-Aug. 18, 2011
Oct. 1, 1999-Jun. 9, 2008
Oct.1, 1960-Dec. 31, 1967
Aug. 12, 1993
Oct. 1, 1960-Dec. 31, 1967
Jul. 1, 1927-Present
Mar. 25, 1987-Jun. 5, 2001
Peak streamflow Jul. 4, 1927-Aug. 14, 2011
Sept. 1958
Single measurment only; peak discharge = 954 cfs
Sept. 1958
Single measurment only; peak discharge = 320 cfs
Jul. 5, 2012-Present
Whitewater-Baldy Fire Gage; precip gage also
Jul. 5, 2012-Present
Whitewater-Baldy Fire Gage; precip gage also

A-2 | P a g e

Final Report
Defining Gila Watershed Hydrologic, Aquatic, and Riparian Baseline Reference Conditions
- Summary of Existing and Relevant Watershed Data -

Table 2.2.1 Snow depth stations.
Site Name
Beaverhead RS, NM
Gila Hot Springs, NM
Winston, NM
Redrock 1 NNE, NM
Glenwood, NM
Reserve RS, NM
Ft. Bayard, NM
Cliff 11 SE, NM
Mimbres RS, NM

Site Code
GHCN:USC00290818
GHCN:USC00293530
GHCN:USC00299806
GHCN:USC00297340
GHCN:USC00293577
GHCN:USC00297386
GHCN:USC00293265
GHCN:USC00291910
GHCN:USC00295754

Value Count
10408
12053
11930
11873
11473
11289
11299
11320
11321

Start Date
1980-04-01 00:00
1980-01-01 00:00
1980-05-01 00:00
1980-01-01 00:00
1980-01-01 00:00
1980-01-01 00:00
1980-01-22 00:00
1980-01-01 00:00
1980-01-01 00:00

End Date
2008-09-29 00:00
2013-01-01 00:00
2012-12-30 00:00
2012-07-04 00:00
2013-01-02 00:00
2010-11-29 00:00
2010-12-30 00:00
2010-12-30 00:00
2010-12-30 00:00

Lat
33.430
33.200
33.350
32.700
33.320
33.720
32.790
32.830
32.930

Long
-108.100
-108.210
-107.650
-108.730
-108.880
-108.780
-108.150
-108.500
-108.010

QC Level
raw data
raw data
raw data
raw data
raw data
raw data
raw data
raw data
raw data

Long
-107.817
-108.133
-108.700
-107.867
-108.933

QC Level
Quality controlled data
Quality controlled data
Quality controlled data
Quality controlled data
Quality controlled data

Table 2.2.2 Snow-water equivalent stations.
Site Name
Lookout Mountain
Signal Peak
Sliver Creek Divide
McKnight Cabin
Frisco Divide

Site Code
Value Count
SNOTEL:07S04S
11414
SNOTEL:08T01S
11779
SNOTEL:08S08S
11779
SNOTEL:07S03S
3379
SNOTEL:08S01S
11779

Start Date
1981-10-01 12:00
1980-10-01 12:00
1980-10-01 12:00
2003-10-01 12:00
1980-10-01 12:00

End Date
2012-12-31 12:00
2012-12-31 12:00
2012-12-31 12:00
2012-12-31 12:00
2012-12-31 12:00

Lat
33.350
32.917
33.367
33.000
33.733
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Table 2.2.3 Precipitation stations.
Site Name
Beaverhead RS, NM
Cliff 11 SE, NM
Frisco Divide
Ft. Bayard, NM
Gila Hot Springs, NM
Glenwood, NM
Lookout Mountain
McKnight Cabin
Mimbres RS, NM
NASA X130-Y60
Redrock 1 NNE, NM
Reserve RS, NM
Signal Peak
Silver Creek Divide
Winston, NM
Mineral Creek Nr Glenwood, NM
Whitewater Creek at Catwalk Nr Glenwood, NM
Sheridan Corral Nr. Glenwood, NM
Mogollon Baldy Lookout Nr Glenwood, NM
Hummingbird Saddle Nr Glenwood, NM
Bear Wallow Lookout Nr. Glenwood, NM

Site Code
GHCN:USC00290818
GHCN:USC00291910
SNOTEL:08S01S
GHCN:USC00293265
GHCN:USC00293530
GHCN:USC00293577
SNOTEL:07S04S
SNOTEL:07S03S
GHCN:USC00295754
NLDAS_FORA:X130-Y60
GHCN:USC00297340
GHCN:USC00297386
SNOTEL:08T01S
SNOTEL:08S08S
GHCN:USC00299806
NWISUV:09442980
NWISUV:09443800
NWISUV:331424108484201
NWISUV:331616108354101
NWISUV:331948108383801
NWISUV:332657108400701

Value Count
10499
11764
11779
11415
11837
11837
11414
3379
11373
288012
11837
11289
11779
11743
11836
5693
5693
5770
5764
5766
5768

Start Date
1/1/1980
1/1/1980
10/1/1980
1/1/1980
1/1/1980
1/1/1980
10/1/1981
10/1/2003
1/1/1980
1/1/1980
1/1/1980
1/1/1980
10/1/1980
11/6/1980
1/1/1980
11/10/2012
11/10/2012
11/10/2012
11/10/2012
11/10/2012
11/10/2012

End Date
9/29/2008
3/18/2012
12/31/2012
4/4/2011
5/30/2012
5/30/2012
12/31/2012
12/31/2012
2/21/2011
1/5/2013
5/30/2012
11/29/2010
12/31/2012
12/31/2012
5/29/2012
1/9/2013
1/9/2013
1/9/2013
1/9/2013
1/9/2013
1/9/2013

Lat
33.430
32.830
33.733
32.790
33.200
33.320
33.350
33.000
32.930
32.563
32.700
33.720
32.917
33.367
33.350
33.421
33.376
33.240
33.271
33.330
33.449

Long
-108.100
-108.500
-108.933
-108.150
-108.210
-108.880
-107.817
-107.867
-108.010
-108.688
-108.730
-108.780
-108.133
-108.700
-107.650
-108.823
-108.835
-108.812
-108.595
-108.644
-108.669

QC Level
Quality controlled data
Quality controlled data
Quality controlled data
Quality controlled data
Quality controlled data
Quality controlled data
Quality controlled data
Quality controlled data
Quality controlled data
Derived products
Quality controlled data
Quality controlled data
Quality controlled data
Quality controlled data
Quality controlled data
unknown
unknown
unknown
unknown
unknown
unknown
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Table 2.2.4 Air temperature stations.
Site Name
Beaverhead RS, NM
Beaverhead RS, NM
Cliff, NM
Cliff, NM
Frisco Divide
Frisco Divide
Frisco Divide
Gila Hot Springs, NM
Gila Hot Springs, NM
Glenwood, NM
Glenwood, NM
Lookout Mountain
Lookout Mountain
Lookout Mountain
McKnight Cabin
McKnight Cabin
McKnight Cabin
Mimbres RS, NM
Mimbres RS, NM
Redrock 1 NNE, NM
Redrock 1 NNE, NM
Signal Peak
Signal Peak
Signal Peak
Silver Creek Divide
Silver Creek Divide
Silver Creek Divide

Site Code
Value Count
GHCN:USC00290818
10494
GHCN:USC00290818
10493
GHCN:USC00291910
12020
GHCN:USC00291910
12020
SNOTEL:08S01S
8654
SNOTEL:08S01S
8654
SNOTEL:08S01S
8654
GHCN:USC00293530
12053
GHCN:USC00293530
12053
GHCN:USC00293577
11459
GHCN:USC00293577
11459
SNOTEL:07S04S
10258
SNOTEL:07S04S
10258
SNOTEL:07S04S
10258
SNOTEL:07S03S
3379
SNOTEL:07S03S
3379
SNOTEL:07S03S
3379
GHCN:USC00295754
11386
GHCN:USC00295754
11386
GHCN:USC00297340
12053
GHCN:USC00297340
12053
SNOTEL:08T01S
9466
SNOTEL:08T01S
9466
SNOTEL:08T01S
9466
SNOTEL:08S08S
8585
SNOTEL:08S08S
8585
SNOTEL:08S08S
8585

Start Date
1980-01-02 00:00
1980-01-02 00:00
1980-01-01 00:00
1980-01-01 00:00
1989-04-22 12:00
1989-04-22 12:00
1989-04-22 12:00
1980-01-01 00:00
1980-01-01 00:00
1980-01-01 00:00
1980-01-01 00:00
1984-11-30 12:00
1984-11-30 12:00
1984-11-30 12:00
2003-10-01 12:00
2003-10-01 12:00
2003-10-01 12:00
1980-01-02 00:00
1980-01-01 00:00
1980-01-01 00:00
1980-01-01 00:00
1987-01-31 12:00
1987-01-31 12:00
1987-01-31 12:00
1989-06-30 12:00
1989-06-30 12:00
1989-06-30 12:00

End Date
2008-09-25 00:00
2008-09-24 00:00
2012-11-29 00:00
2012-11-29 00:00
2012-12-31 12:00
2012-12-31 12:00
2012-12-31 12:00
2013-01-01 00:00
2013-01-01 00:00
2013-01-02 00:00
2013-01-02 00:00
2012-12-31 12:00
2012-12-31 12:00
2012-12-31 12:00
2012-12-31 12:00
2012-12-31 12:00
2012-12-31 12:00
2011-03-08 00:00
2011-03-08 00:00
2013-01-01 00:00
2013-01-01 00:00
2012-12-31 12:00
2012-12-31 12:00
2012-12-31 12:00
2012-12-31 12:00
2012-12-31 12:00
2012-12-31 12:00

Data Type
Maximum
Minimum
Maximum
Minimum
Maximum
Minimum
Average
Minimum
Maximum
Maximum
Minimum
Minimum
Maximum
Average
Maximum
Average
Minimum
Minimum
Maximum
Maximum
Minimum
Average
Minimum
Maximum
Maximum
Minimum
Average

Lat
33.430
33.430
32.830
32.830
33.733
33.733
33.733
33.200
33.200
33.320
33.320
33.350
33.350
33.350
33.000
33.000
33.000
32.930
32.930
32.700
32.700
32.917
32.917
32.917
33.367
33.367
33.367

Long
-108.100
-108.100
-108.500
-108.500
-108.933
-108.933
-108.933
-108.210
-108.210
-108.880
-108.880
-107.817
-107.817
-107.817
-107.867
-107.867
-107.867
-108.010
-108.010
-108.730
-108.730
-108.133
-108.133
-108.133
-108.700
-108.700
-108.700

QC Level
raw data
raw data
raw data
raw data
Quality controlled data
Quality controlled data
Quality controlled data
raw data
raw data
raw data
raw data
Quality controlled data
Quality controlled data
Quality controlled data
Quality controlled data
Quality controlled data
Quality controlled data
raw data
raw data
raw data
raw data
Quality controlled data
Quality controlled data
Quality controlled data
Quality controlled data
Quality controlled data
Quality controlled data
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