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GILA RIVER/INTERSTATE STREAM COMMISSION
STREAMFLOW/ALLUVIAL GROUNDWATER STUDY:
Piezometer and surface water data collection and management
FINAL REPORT, 2011
This is the final report for the 2011 data collection project year, through June 2011. Included on the report
CD are earlier final and interim reports for the 2010 project year, as well as all data, field sheets, and
photographic documentation collected since the start of the project in mid-2009. The overall study
purpose is to utilize ground- and surface water data collected at sites along the Gila River in southwestern
New Mexico to calibrate models of surface water and alluvial groundwater interactions along the river.
This report summarizes data collection, data management, and data reporting activities from the start of
the data collection period in May 2009 through June 2011. Data are collected at five sites on the Gila River
(four in the Cliff–Gila Valley, and one at Virden, NM) that were installed, instrumented with recording
pressure transducers, and surveyed by Tetra Tech in 2009 and 2010. All data are supplied to NM
Interstate Stream Commission (NMISC) and to modeling staff at SS Papadopulos, Inc (SSP). Note: A series
of changes to survey data collected by Tetra Tech staff required modifications to the spreadsheets created
from the collected wells data; only data in the spreadsheets included with the electronic version of this
report should be used.

Summary
Manual QA/QC measurements were collected, and transducer data were downloaded, at the four NMISC
piezometer/observation well sites in the Cliff–Gila Valley during the second half of 2010 and first half of
2011. Most well data are intact (see notes below), but significant flooding in late January 2010 destroyed
all three stage gauges installed in 2009. Tetra Tech added two new stage gauge installations (at the "Bird
Area" and "Lichty" sites) in April–May 2010. Gila River streamflow remained relatively high through
May 2010, due to an unusually extended period of local precipitation, extensive snowpack, and a long
snowmelt period. Nonetheless, scheduling and NEPA constraints required that the new stage gauges be
installed during April and May, when high-velocity streamflow and water depth precluded placement of
the transducers in the channel thalweg at each site. Predictably, low ("base flow") levels on the Gila River
eventually dropped below the transducer installation point at the Lichty site; the Bird Area housing has
not yet been re-located to confirm whether or not it remains submerged. The consequence is that stage
transducer data collected at the Lichty site after early September 2010 are unusable; stage data from the
Bird Area installation are questionable after that date.
Under a simultaneous cooperative study funded by The Nature Conservancy (TNC) and NM Department
of Game & Fish (NMDGF), a recording stage gauge was placed on the Gila River just downstream of its
confluence with Duck Creek in September 2010. Data collected at that location are also supplied with
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Figure 1. Sketch map (to scale) of data collection sites in and near the Cliff-Gila Valley, NM for integrated
NMISC and NMDGF/TNC studies (the Virden site is excluded).
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this report to assist with modeling efforts. Future reports will include additional surface water data from a
second TNC/NMDGF recording stage gauge installed on the river a short distance downstream of the
Mangas Creek confluence in June, 2011. Table 1 summarizes the current status of the installations and
data available.
Table 1. NMISC groundwater and surface stage gauging installations, TNC/NMDGF surface stage
installations, and data status as of June 2011 for collection of surface- and groundwater modeling data.
Site/Piezometer or stage

Status (see
footnote)

Available data
this period

Notes

2
2
2
2
4?

5/2010-6/2011
5/2010-6/2011
5/2010-6/2011
5/2010-6/2011
5/2010-6/2011

All Bird Area altitudes were set incorrectly;
adjustments made in spreadsheet files
No Barologger; use FM-2 data through June 2011

3
1
1
1
5

None
6/2009-5/2011
6/2009-5/2011
6/2009-5/2011
6/2009-1/2010

New xducer placed May 2011 (see 2010 report)

FM-2
FM2-1S
FM2-1D
FM2-2
FM2-3
FM2-stage

1
1
1
1
5

6/2009-5/2011
6/2009-5/2011
6/2009-5/2011
6/2009-5/2011
6/2009-1/2010

Lichty
TNC-2D
TNC-3S
TNC-4
TNC5
TNC-stage

1
1
1
1
4

5/2010-6/2011
5/2010-6/2011
5/2010-6/2011
5/2010-6/2011
5/2010-9/2010

Bird Area
B-1S
B-1D
B-2
B-3
B-stage
FM-1
FM1-1S
FM1-1D
FM1-2
FM1-3
FM1-stage

4

Stage may have dropped below xducer ports.

Installation destroyed early Feb., 2010; xducer
retrieved. Data after 1/31/2010 are invalid.

Installation destroyed early Feb., 2010; xducer
retrieved. Data after 1/31/2010 are invalid.
All Lichty altitudes were set incorrectly;
adjustments made in spreadsheet files

Exposed above water surface by Sept. 2010.
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Table 1, continued.
Site/Piezometer or stage

Status (see
footnote)

Available data
this period

Vance Lee (Virden)
VL-1

2

None

VL-2
VL-3D
VL-3S
VL-stage

3
1
1
5

6/2009-2/2010
6/2009-7/2010
6/2009-7/2010
None to date

2
installed
2011

9/2010-5/2011
None

Iron Bridge RSG
BLM RSG (below Mangas
Cr. confluence)

Notes

Cable found parted at first site visit Feb. 2010;
new xducer installed 8/2010.
Cable parted before site visit 3/5/2010.

See report details; cable is damaged or broken;
buried in channel and flood debris; xducer not
yet recovered
Installed and instrumented 9/2010
Installed and instrumented June 2011

Status codes: 1: Functional; installed 2009. 2: Functional; installed 2010. 3: Well functional; transducer lost.
4. Stage installation requires modification; installed above low stage. 5: Destroyed.
Span of transducer data supplied with this report is limited to Barologger data available for barometric
compensation.

Site notes:
Bird Area: The stage gauge at the NMISC site in the Bird Area was installed during relatively high
flows in May 2010. The installation is intact, but the housing for the transducer has not been located
since the fall of 2010. The data suggest that it is still collecting actual water surface data, but it may be
buried beneath the left bank or the channel bed. Another effort to locate the transducer will be made
in September 2011, and all data files updated.
FM1 and FM2: Surface/stage data since early 2010 are less than robust because of the transect
location; this site is both downstream of perennial surface- or subsurface flow from Sycamore Canyon
(and outflows to the McCauley ditch diversion), and upstream of the stage gage installed below
Mangas Creek in June 2011. Consider installing new stage gage utilizing a different (simpler) method
than previously used. A new transducer would be required.
Original site elevations were erroneously entered into transducers by Tetra Tech staff (4300 ft. versus
4400 ft.), but the Barologger at each site is used to compensate for Levellogger data from a number of
other sites. The variance in calculated water levels introduced by the error is < 0.1 ft. depending on
the distance of the compensated site from FM2, and I have not changed the elevation value in either
the FM1 or FM2 Barologger.
Lichty: Previous adjustments to compensated Levellogger values relied on a Barologger installed in
TNC-4. The elevations of all transducers at the Lichty site, including the Barologger, were
erroneously set during installation to 6000 ft. An existing Barologger at the Lichty Center has been
correctly set to elevation 4577 ft. since 2009, and all Levellogger data collected since May 2010 at the
Tetra Tech installations were re-compensated using this Barologger's data. Variance between the recompensated data and manual measurements are < 0.04 ft. since elevations in the Levelloggers were
adjusted, and I will continue to use the Lichty Center Barologger for compensation. The TNC-4
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Barologger has been moved to a TNC/NMDGF study site upstream, from which data will be supplied
to this project's participants.
The main housing for the stage gauge transducer cable is far enough from the active channel that
surface flows dropped below the transducer sometime during the later summer or early fall months of
2010. The active channel at the transect has been dry for at least 2 months, due to irrigation
diversions immediately upstream (see photos below). The only surface water currently present in the
reach from the diversions to approximately 1 mile downstream occupies isolated pools. A good
approach to monitoring surface water levels in the reach is unclear, however. Any stage gauge
installed in the active channel in this reach would be highly vulnerable to flood damage, and just
downstream of the transect, the river occupies two or more channels even at relatively low flows.

Left, view from top of right bank toward pipe housing Lichty site stage transducer. Right, Pipe housing stage
transducer at lower right; currently dry active channel occupies area where person is stnading (June 2011).

VL: Adjustments have been made to all spreadsheet elevation data supplied with this report based on
changes supplied by Tetra Tech in June 2010. During a site visit in early March 2010, the cable
suspending the transducer in piezometer V-2 (the most decayed of the remaining cables found during
the initial site visit) had parted. Because of heavy, thick mud at the bottoms of V-1 and V-2, multiple
efforts to retrieve the transducers have failed. V-2 therefore remains uninstrumented. (V-1 was reinstrumented with the transducer from the destroyed stage installation at FM2.) However, the
distances between piezometers at the VL site are small compared to the other NMISC sites, and both
VL-3S and VL-3D are instrumented. Providing a new transducer for VL-2 may not be called for. The
site, a wide, unstable one with substrate composed of fine gravels and sand, is not very suitable for a
stage gauge; perhaps data from the USGS gauging station at Virden can be used instead.
Iron Bridge RSG and BLM RSG: Both sites have been instrumented and surveyed. Stage data at the
Iron Bridge RSG are supplied with this report; future surface stage data will be supplied to this
project's participants.
Future tasks: The next round of site visits is scheduled for August–September 2011 to all sites for
continued QA/QC measurements, photographic documentation, and downloading of existing
transducers. The transducer lost in FM1-1S was replaced with the transducer retrieved from the stage
gauge installation at the same site; the VL-1 transducer was replaced with the stage transducer from
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FM-2. (As noted above, VL-2 remains uninstrumented.) Virden site data will be updated to current
status and supplied immediately after processing. Future site visits will occur on a quarterly basis.
Processing of all groundwater and stage data collected for the TNC/NMDGF study noted earlier will
be supplied to this project's participants by October 2011. These data are collected from piezometers
and recording stage gauges installed on 11 of 15 surveyed transects, as summarized in Table 2 below
(transect numbers are as on Map 1).
Table 2. Transect, piezometer, and recording stage gauge (RSG) installation summary.
Month(s) surveyed

Transect
no.

July 2008

1

1)

June 2010

Nov. 2008
June 2010

2

1)

Sept. 2010

3

February 2011

Length of transect
(ft)

Piezometer(s)
installed 2)
L

R

1283

2

2

1196

1

2

631

1

1

4

Nov. 2008, Aug 2010
June 2011

1226

0

0

5

Nov. 2008, Jun 2010
June 2011

1859

1

2

6

Jan. 2009, Aug 2010
June 2011

2084

2

0

9

Jan. 2009
Sept. 2010

2535

0

0

10

Sept. 2010

512

0

0

1425

0

2

11

July 2008
1)

June 2010

12

July 2008
June 2010

2177

1

13

May 2008
June 2010

1435

0

1

14

June 2011

approx. 700

0

0

15

February 2011

2600

2

0

3)

RSG
installed

2)

L

2)

R

1

2010 survey completed this month; channel and floodplains were surveyed separately due to high flows
throughout spring 2010.
2) L: left floodplain; R: right floodplain, viewed facing downstream.
3) Transducer installed in existing old well on right bank.
1)

Ellen S. Soles
June 30, 2011
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