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Friends of the Santa Cruz River (FOSCR) Field Monitoring Data:
Field monitoring data has been collected by FOSCR at multiple locations along the Santa Cruz
River and the Nogales Wash in the border region dating back to August 11, 1986. Field monitoring by FOSCR at selected sites continues through the present.
FOSCR periodically forwards a spreadsheet to the Arizona Department of Environmental Quality reflecting a transcription of the hardcopy data collected in the field. Subject to the available
hardcopy data and time limitations, ADEQ and the Sonoran Institute (SI) have reviewed the
spreadsheet for transcription errors and omissions. A map showing field monitoring locations
and details regarding the quality assurance review is presented below.

ADEQ Data Quality Assurance Review of FOSCR Field Monitoring Data:
FOSCR has shared two spreadsheets with ADEQ; the first includes field monitoring and laboratory water quality collected data between August 11, 1986 and September 29, 2004. The second
spreadsheet summarized field monitoring data collected between December 27, 2005 and August
29, 2012. Field monitoring records form both spreadsheets were combined into a single worksheet called “FIELD_DATA” found in “FOSCR_110712.xls”. This worksheet is current through
August 29, 2012.
Comments recorded by FOSCR in place of data were assigned a numeric code so that respective
information could be imported numerically into a database. This allows for the data to be queried
using a numeric range without losing the original comments. The numeric lookup codes are as
follows:
Numeric
Code
-9
-8
-7
-6
-5
-4

Datasheet Text Equivalent.
No data recorded in respective field
Recorded by FOSCR as NT (assumed “not tested”)
Recorded by FOSCR as “ignore”
Recorded by FOSCR as “data not valid”
Recorded by FOSCR as “too high to count”
Recorded by FOSCR as “no reading”

There is a comment field associated with each record may have additional details for the comments inserted in the data fields. This may provide missing context for the FOSCR notes recorded in data fields.
To facilitate ADEQ’s review, FOSCR shared its available hardcopy field and laboratory. The
hardcopy archive is missing data collected between 1986 through 1997, and between 2000 and
2001. The following summarizes the quality assurance on the field data addressed by ADEQ
through October 10, 2012 via review of the available datasheets:
1) In FOSCR’s original field data worksheets, site id records were discovered to have been
corrupted by an autofill macro in Microsoft Excel. Associated records were corrected
(too many to count).
2) Records for monitoring in early 1993 showed the date as both January, 1993 and February 3, 1993. Since hardcopy data was not available for review, the February 3, 1993 date
was selected since it fell on a Wednesday.
3) Several sites reported identical flows on a given day. Associated flows were checked
against field data sheets and corrected for monitoring activities on June 29, July 29, August 31, September 28, and October 26 in 1999 (15 total). Flows are reported as identical
at all sites on March 28, 2000 and June 27, 2000. The year 2000 records could not be ver-

ified given the missing field data sheets.
4) Spot checks of missing field data yielded a record for flow width and depth for the
Nogales Wash at Portero Creek (NW) on June 24, 2003, and flow velocity and discharge
at Chavez Siding (CS) on December 30, 2003. The missing data was amended to the
spreadsheet.
Hardcopy printouts summarizing the quality assurance review are included with the FOSCR
datasheets; records that were checked are highlighted in green, and corrections are annotated in
red. The hardcopy datasheets are available upon request from ADEQ or FOSCR.
Sonoran Institute Quality Assurance Review of FOSCR Field Monitoring Data.
On October 10, 2012, ADEQ shared hardcopy and digital records with the Sonoran Institute for
support in continuing the quality assurance completed to date. On October 29, 2012, ADEQ collected an updated spreadsheet reflecting additional corrections. The updated spreadsheet included the following observations regarding the “FIELD DATA” worksheet:
1) Additional field monitoring data missing from the spreadsheet was located by the Sonoran Institute in the hardcopy data for year 2005, and amended to the field data worksheet.
A total of 48 records were added summarizing monthly field monitoring activities.
2) Two outliers for reported dissolved oxygen were reviewed:


On 6/24/2008 at Rio Rico, there was a recorded DO of -0.3. This was not a typo and
is corroborated with the datasheet. The uncalibrated value of DO was 0.9, and 1.2 was
subtracted in the adjustment for temperature and elevation. As the actual value of DO
is uncertain, Sonoran Institute is choosing to discard this data from analyses.



On 6/26/2007 at Chavez Siding, DO was recorded as 0. The validity of the data could
not be confirmed due to missing datasheets. However, stream flow was recorded as
3.57 at this site, thus zero DO seems unlikely; Sonoran Institute chooses to discard
this data.

3) Dissolved oxygen reported for all sites in December 2005 had not been adjusted for elevation and temperature. Adjustments were made using the reported water temperature
and elevations extracted from a USGS digital elevation map for each site.
4) Field monitoring on April 24, 2007 was incorrectly assigned a date of April 27, 2007 for
all sites except Chavez Siding. Respective dates were corrected.
FOSCR Water Quality Monitoring Data:
ADEQ and the Sonoran Institute coordinate on populating a second spreadsheet summarizing the
latest hardcopy laboratory data for samples collected by the Friends of the Santa Cruz River.
Both ADEQ and the Sonoran Institute conduct thorough quality-assurance review of associated
records prior to submission to the ADEQ Water Quality Database. Reviewed data was submitted

to the ADEQ Water Quality Division on June 5, 2012 in support of the latest 305(b) assessment.
The respective submission summarizes data collected through February 29, 2012. The worksheet
“LAB DATA” found in “FOSCR_110712.xls” was recently updated and contains additional laboratory data through August 25, 2012.
The Sonoran Institute has developed a single worksheet to capture both field and water quality
data in one table. The formatting of that worksheet is different from FIELD DATA and
LAB_DATA, but it contains the same edited data and is included since it may facilitate a different suite of queries. The associated worksheet is called “COMBINED” found in
“FOSCR_110712.xls”. The worksheet “COMBINED” is only current through May 30, 2012 for
field data, and February 29, 2012 for laboratory data.
ADEQ Quality Assurance Review of FOSCR Water Quality Monitoring Data:
Sampling by FOSCR continues through the present via adherence to an ADEQ-approved sampling analysis plan. At the time of the review, the current water quality monitoring spreadsheet
“LAB DATA” had been updated through February 29, 2012. Additional hardcopy data is available for sampling in April, July and August 2012 was incorporated into “LAB DATA” on November 7, 2012. Note that this data is not yet reflected in “COMBINED”
Sonoran Institute Quality Assurance Review of FOSCR Water Quality Monitoring Data:
The Sonoran Institute located hardcopies of historical water quality monitoring data not reflected
in amended worksheets forwarded to ADEQ by FOSCR. The results of the quality assurance review for Water Quality Monitoring data follows:
1) Additional water quality data missing from the spreadsheet was located by the Sonoran
Institute in the hardcopy data for year 2005, and amended to the water quality spreadsheet “LAB DATA” and “COMBINED”. A total of 17 records containing water quality
data for multiple parameters were added.
2) While amending the water quality data, the Sonoran Institute discovered that reported laboratory methods differed from those listed in laboratory reports for records collected between March 29, 2005 and October 31, 2006. For this period, the reported lab method in
the spreadsheet may be incorrect for Nitrogen, Nitrate (As N); Phosphorous, Dissolved
Orthophosphate (as P); Nitrogen, Nitrite; BOD, 5 Day, 20C; and Phosphorous, Total (As
P). Comments showing the correct lab method are reflected in the associated cells in
“LAB DATA”. The change in laboratory method may have resulted from a revised sample plan adopted in 2007 and ADEQ contracting with a new laboratory. The changes in
laboratory method are explicitly reflected in associated records found in “COMBINED”.

U.S. International Boundary and Water Commission (IBWC) Influent and Effluent Flow and
Water Quality Data
On November 9, IBWC forwarded flow data associated with the operation of the Nogales International Wastewater Treatment Plant (NIWTP). The data summarizes daily influent flow from
Mexico at three locations: Manhole 1, East Street, and Escalada. The also summarizes daily influent and effluent flows for the headworks and outfall of the NIWTP. Flow data shared by
IBWC spans the period from October 1, 2008 through September 30, 2012. Daily precipitation
data was also provided for a rain gauge located between the chlorination, sand-filter, and UV
system at the northern end of the plant. Associated flows were copied into the spreadsheet
“IBWC_DATA” in the worksheet ““FormattedForImport_flow”. The original spreadsheet data
provided by IBWC is available in the directory \spreadsheets\IBWC\flow.
IBWC was asked for copies of data associated with its pretreatment monitoring requirements in
its Arizona Pollution Discharge Elimination System (AZPDES) permit. IBWC provided copies
of its quarterly pretreatment monitoring of water quality for Manhole 1 of the International Outfall Interceptor, at the plant headworks, and at the point of discharge for the plant. Data shared by
IBWC spans the period from October 26, 2008 through October 31, 2012. The associated water
quality data is available in the spreadsheet “IBWC_DATA” in the worksheets “Manhole1_pretreatment”, “Influent_pretreatment”, and “Effluent_pretreatment”. The original spreadsheets shared by IBWC are available in the directory \spreadsheets\IBWC\pretreatment. A map
showing respective monitoring locations is shown below.
IBWC was asked for copies of effluent monitoring data associated with the plant’s daily monitoring requirements (DMR) reflected in its AZPDES permit. IBWC provided copies of spreadsheets summarizing monthly minimum, maximum, and average concentrations of regulated parameters at the plant’s outfall as per ADEQ reporting requirements. These are not included in
this distribution; instead, hardcopies of the laboratory data used for the DMRs were obtained
from the Water Quality Division (WQD) for years 2011 and 2012. These laboratory reports were
not transcribed into a spreadsheet, but are available for review in the directory: \IBWC\DMR\ .
An internal (ADEQ) query was generated for water quality data associated with the plant’s aquifer protection permit (APP). WQD responded that as per IBWC’s APP, IBWC is not required to
submit copies of its actual laboratory data, but is required to fill out a self monitoring report form
(SMRF) summarizing monitoring data required by the APP. An example of one of IBWC’s
SMRF’s is included in the directory \spreadsheets\IBWC\SMRF\ for the first quarter of 2012.
Additional SMRFs for the last two years were solicited on 11/28/2012 and will be made available upon request.
In order to better understand the types and frequency of monitoring of IBWC, copies of the AZPDES and APP permit for the NIWTP have been placed in the directory /permits/APP and
/permits/AZPDES. An influent water quality study used for determining contaminants of concern
and tolerable contaminant loadings for the NIWTP has been placed in the directory
/permits/AHL/.

Geographic Information System (GIS) Shapefiles:
ADEQ_SITES.shp
Geographic and designated-use assignments for ADEQ sites monitored by FOSCR are summarized in the Excel worksheet called “ADEQ_SITES”. For each ADEQ site monitored by
FOSCR, ADEQ imported site details (i.e. location, designated use, elevation) into the worksheet
“ADEQ SITES” from the ADEQ Water Quality Database (WQDB). The worksheet was then
used to generate a GIS shapefile called “ADEQ_SITES”.
Site elevations reported by the WQDB are shown in the field “ELEV1_FT” in the Excel worksheet “ADEQ SITES”. WQDB elevations are reported as having been manually interpreted from
a USGS 7.5’ map. All elevations were recalculated by using the USGS 30-meter National Elevation Dataset (NED) using Spatial Analyst to extract elevations at each point. The revised elevation is reported in meters in the table linked to the GIS cover under the column “ELEV2_M”,
and in feet under the column “ELEV2_FT”. The table below shows the original and recalculated
site elevations in feet for respective ADEQ Site IDs.
SITE_ID
100239
105698
100246
100238
100247
100244
100243
100251
100571

SITE
IB
JR
GU
RR
SG
CS
TB
NW2
NW

ELEV1_FT
3725
3750
3500
3403
3250
3208
3178
3939
Unknown

ELEV2_FT
3720
3719
3577
3418
3255
3133
3165
3830
3512

Most of the monitoring locations registered in the WQDB are interpolated off of a USGS 7.5’
quadrangle. Locations can be improved using a global position system (GPS) and/or through review of aerial imagery in a GIS. Accordingly, the Sonoran Institute noted that some monitoring
locations plotted from WQDB coordinates appear to be off by up to 320 feet relative to actual
monitoring locations. Based on a review of 2007 1-meter aerial imagery, ADEQ confirmed that
locations for JR, NW, NW2, SG, and CS could be improved. In response, ADEQ generated a
second suite of coordinates; the revised locations are registered under the fields POINTX and
POINTY in datum NAD83 and projection UTM Zone 12; the shapefile now plots locations associated with the revisions. The original locations currently registered in the WQDB are listed under the fields LATDD and LONGDD in datum NAD83 with a geographic projection in decimal
degrees derived from the reported degrees, minutes and seconds.
IBWC_SITES.shp
This cover contains the approximate locations of sites monitored by IBWC for data shared in the
spreadsheet “IBWC_DATA.xls”. All locations were approximated from a review of a 1 meter

aerial photograph. The approximate coordinate of the rain gauge provided by IBWC is “31 d 27
min. 19.36 sec N, 110 d 58 min 6.25 sec W”.
30m_fill grid National Elevation Dataset 1/3 arc-second (30m) resolution grid for the upper Santa Cruz River
downloaded from the USGS National Map Viewer and Download Platform available at this link:
http://viewer.nationalmap.gov/viewer/ . The grid has had all sinks filled using the BASINS extension for ArcView 3.2.
SC_drain_strahler.shp
Strahler stream network for the upper Santa Cruz River derived from the 30m_fill grid using the
BASINS extension for ArcView 3.2.
AZ_bound.shp
Upper Santa Cruz River drainage watershed polygon derived from the 30m_fill grid using the
BASINS extension for ArcView 3.2.
A map showing all GIS covers included with this dataset follows:

FOSCR Microsoft Access Database
The following describes the tables incorporated into the AMC Microsoft Access Database
“AMC_110712” developed to facilitate queries of field, flow and water quality parameters:


_FIELD_DATA – This table contains field monitoring data imported from the
Excel worksheet “FIELD DATA”



_COMBINED – This table contains laboratory data imported from the Excel
worksheet “COMBINED”. It contains the same field monitoring data found in
_FIELD_DATA, but presents that data in a different format that may facilitate a
different suite of queries. For water quality data through February 29, 2012,
please refer to this table. For water quality data between March and August 29,
2012, please refer to the worksheet “LAB_DATA” found in FOSCR_110712.xls
since that data is not yet been reflected in the worksheet COMBINED generated
from a worksheet by the Sonoran Institute.



_SITES – Site-specific geographic and in-stream designated use information imported from worksheet “ADEQ_SITES”



LU_DesignatedUse – Surface water designated-use codes imported from the
WQDB on November 5, 2012.



LU_FieldData – Numeric codes developed by ADEQ to capture additional fieldmonitoring text comments recorded by FOSCR.



LU_LabDataQualifier – Laboratory data-qualifier codes reflected in analytical reports; imported from the WQDB.



LU_LabNotation – Laboratory notation codes reflected in analytical reports; imported from the WQDB.



_IBWC_FLOW – This table contains flow data imported from the Excel worksheet “FormattedForImport_flow”.



_IBWC_PRETMON_EFF – This table contains water quality data imported from
the Excel worksheet “Manhole1_pretreatment”.



_IBWC_PRETMON_INF - This table contains water quality data imported from
the Excel worksheet “Influent_pretreatment”.



_IBWC_PRETMON_MH1 - This table contains water quality data imported from
the Excel worksheet “Effluent_pretreatment”.

Points of Contact
Hans Huth
Project Hydrologist
Arizona Department of Environmental Quality
Office of Border Environmental Protection
520-628-6711
huth.hans@azdeq.gov
Claire Zugmeyer
Ecologist
Sonoran Institute
520-290-0828 ext 1143
czugmeyer@sonoraninstitute.org
Donald J Atwood
Assistant Area Operations Manager
U.S. International Boundary and Water Commission
Nogales Field Office
520-281-1832 ext. 224
Donald.atwood@ibwc.gov
John Light
Area Operations Manager
U.S. International Boundary and Water Commission
Nogales Field Office
520-281-1832
John.Light@ibwc.gov
Birdie Stabel
Volunteer
Friends of the Santa Cruz River
Birdie@azpob.com
Kathy Boland
Environmental Program Supervisor
Arizona Department of Environmental Quality
Water Quality Division
602-771-4513
Boland.kathryn@azdeq.gov
FTP Site: ftp.azdeq.gov
User: AZ-SON_Border_2020
Password: asrwg2020
Directory: AMC_DATA

