WATER-QUALITY DATA FOR THE RIO
GRANDE BETWEEN PICACHO BRIDGE NEAR
LAS CRUCES AND CALLE DEL NORTE
BRIDGE NEAR MESILLA, NEW MEXICO,
1996-97

By G.F. Huff

U.S. GEOLOGICAL SURVEY

Open-File Report 98-66

Prepared in cooperation with the

CITY OF LAS CRUCES

Albuquerque, New Mexico
1998



U.S. DEPARTMENT OF THE INTERIOR
BRUCE BABBITT, Secretary

U.S. GEOLOGICAL SURVEY
Thomas J. Casadevall, Acting Director

The use of firm, trade, and brand names in this report is for identification purposes only and does
not constitute endorsement by the U.S. Geological Survey.

For additional information write to: fCopies of this report can be purchased
rom:

District Chief U.S. Geological Survey

U.S. Geological Survey Branch of Information Services

Water Resources Division Box 25286

4501 Indian School Road NE, Suite 200 Denver, CO 80225-0286

Albuguerque, NM 87110-3929



CONTENTS

Page
ADSITACE ..ottt ete ettt ettt b ettt st s b s e st e R e st se ket sea ke a e s et ea et e s et ekt £ e st b e She ke ae e Ra s st e e enese et ek R et ek e eee s et e nbeanene 1
INEFOAUCHION ...ttt st b e et st bbb e s eh bbb s e b e st sseeaek s e seaboneh e e sa st ab e ebobesesaemtobobesssesstnne 1
PUIPOSE AN SCOPE ......ovveeiiiiiiciii ettt bbb et st sb et s b e sa s s e b e sr e b e ebesbeab e ses et st esbesaesnaene 1
STUAY AT ....vevveeririreicrircieste ettt st bbbt sa sttt bbbttt e s 1
Previous INVESHIZAtIONS .......oiveieiiiiii ittt et e r bbb ea b et b et s Rt e e s e ens 3
Sampling and analysis methods and ProtoCols ..o s 3
WLET-QUALIEY QAA........eeeeeerciiieeeerei ittt e d e st be ek et e b s e s b e e ebesa e b b e n b s e s et e crnn 3
QUALILY COMETOL ..ottt ettt et eab o bbb s b ettt eeeh bt o r e st cae s b sa b b s b a s r et b s 4
REFETEINCES CILE. ... o oteuiieeeiieeteeiet ettt ettt sttt s s b et e s btk ettt bt ebe s e et e it se et naeaesmess sesotsieseentne 5
FIGURE
1. Map showing sampling I0CAONS ...t bt 2
TABLES
1. Method detection limits for, minimum reporting levels for, and references documenting laboratory analytical
MEthOds USE iN ThiS STIAY ....oveieiieie ettt s rae st sre st e e et st eae et et et e ressesaeebasnenss 6
2. Analytical results on environmental samples collected from the Rio Grande at Picacho Bridge near
L2 CTUCES, INEW MEXICO.....ueieiteieetiiieteieeetteeeteeeeeeeeeteteeseeeestaeaesteseessesesassesseessaseenssesseinsntesstressesnnsesansessenssseesnnens 8
3. Analytical results on replicate samples collected from the Rio Grande at Picacho Bridge near Las Cruces,
INEW MEKICO ..ottt ettt ettt ettt et e a e e e b e e ettt st e st enrastes st e basbeasaetabeaseeraanees e st anaestanaeasanrenbeseebarnean 12
4. Analytical results on ambient blanks collected from the Rio Grande at Picacho Bridge near Las Cruces,
INEW MEXICO .ottt ettt ettt st st et b et et ek e b e e st s e et ea s e st e at et araenten b et nateabeseenbnasesbasnesanenes 14
S. Analytical results on environmental samples collected at the City of Las Cruces wastewater-treatment plant ............ 16
6. Analytical results on split samples collected at the City of Las Cruces wastewater-treatment plant....................c........ 20
7. Analytical results on ambient blanks collected at the City of Las Cruces wastewater-treatment plant.............c...ce...... 23
8. Analytical results on environmental samples collected from the Rio Grande at Calle del Norte Bridge near
MESTIIA, NEW MEXICO ...vviiriiiiieiiciietitieeee et et vt ebe et e esteeaeeebeeesbeeatesesbeentesrassesseesssensesssssersreestrssnsseasessansasessnesnseeaten 25
9. Analytical results on replicate samples collected from the Rio Grande at Calle del Norte Bridge near
MESIIIA, INEW MEXICO ...eeviieiieicetie et ceetee ettt e et e e eaee e et e ettt e eeaaeeeettseestaeessssnssaansraseessasbessarnseesenteseennsteasesnnsesssnseesean 29
10. Analytical results on ambient blanks collected from the Rio Grande at Calle del Norte Bridge near Mesilla,
INEW MEXICO ...ervrviiieiiinieieiiie ettt ettt e e et b it et ebesat et sr e b et e se st oms e b satobe smtsts sabobrenesanesnsssans srsassasesas 31
11. Analytical results on equIpmMent bIANKS .........cooeiiiiiiiiii e e s 33
12. Absolute and relative differences between selected constituents in environmental and replicate samples
collected from the Rio Grande at Picacho Bridge near Las Cruces, New MeXiCO........eveervrerermircenrienianeiriennanens 36
13. Absolute and relative differences between selected constituents in environmental and split samples collected
at the City of Las Cruces wastewater-treatment plant ..ottt eresiee 38
14. Absolute and relative differences between selected constituents in environmental and replicate samples
collected from the Rio Grande at Calle del Norte Bridge near Mesilla, New MeXicCO......cccovvvurirrirecirienincnernennnnnes 39
15. Spike recoveries in environmental samples collected at the City of Las Cruces wastewater-treatment plant............... 41
16. Minimum, median, and maximum values for constituents in all ambient blanks in which at least one analysis
exceeds the minimum reporting level for that CONSHIUENL .........coiiieiiireiiiis ettt 45
17. Minimum, median, and maximum values for constituents in all equipment blanks in which at least one analysis
exceeds the minimum reporting level for that CONSLIUENL .........ccooveveuerienenieiesnreeer et vessassesenes 46
18. Recoveries in standard reference Water SAMPLES .........cccoerirrereiiiceriece et ettt e e er e s e beseans 47

iii Contents









Previous Investigations

Nickerson (1995) and Healy (1996) presented
water-quality data for the reach of the Rio Grande
between Picacho Bridge and Calle del Norte Bridge.
The report by Healy (1996) contains water-quality data
for the outfall from the City of Las Cruces wastewater-
treatment plant.

Sampling and Analysis Methods and
Protocols

The equal-width increment method (Shelton,
1994) was used to collect water-quality samples from
the Rio Grande. Processing of samples for inorganic
analysis followed the protocol recommended by
Horowitz and others (1994). Samples for dissolved and
total organic carbon analysis were processed using
protocols recommended by Ward and Harr (1990).
Samples for which dissolved concentrations are
reported were passed through a 0.45-micrometer filter
before being bottled and shipped for analysis. Samples
for which total concentrations are reported were not
filtered before being bottled and shipped for analysis.
Table 1 lists the method detection limits for, minimum
reporting levels for, and references documenting
laboratory analytical methods used in this study. The
method detection limit represents the minimum
concentration of an analyte that can be identified and
reported with 99-percent confidence that the analyte
concentration is greater than zero. The minimum
reporting level represents the smallest measured
concentration of an analyte that may be reliably
reported using a given analytical method.

WATER-QUALITY DATA

Five types of water-quality samples were
collected during sampling of the Rio Grande and the
outfall of the City of Las Cruces wastewater-treatment
plant. These five types of samples for which analyses
are presented are environmental samples, replicate
samples, split samples, ambient blanks, and equipment
blanks. Environmental samples represent water
collected at each sampling location on which field
measurements and selected laboratory analyses were
performed. Replicate samples represent water
collected from both Rio Grande sampling locations
approximately 30 to 45 minutes after environmental

samples on which selected laboratory analyses were
performed. Samples collected from the wastewater-
treatment plant were homogenized, split into two equal
aliquots, and sent for laboratory analysis of selected
constituents. Field measurements also were made at the
treatment plant sampling site. One aliquot was
arbitrarily designated as the environmental sample and
the other was designated as the split sample. Ambient
blanks represent reagent-grade purified water (organic-
free water for organic carbon samples and inorganic
blank water for all other samples) that was bottled,
sealed, and transported to a sampling location. Once at
the sampling location, the bottles were unsealed and
exposed to the local environment during collection of
the environmental sample. After sampling was
completed, the ambient-blank bottles were resealed,
preserved, and shipped to the laboratory for analysis of
selected constituents. Ambient blanks were collected
on a rotating basis from one of the three sampling
locations on each day of water-quality sampling.
Equipment blanks represent reagent-grade purified
water that went through all appropriate sample-
processing steps for either organic or inorganic
samples and was shipped to the laboratory for analysis
of selected constituents. One equipment blank was
collected for each sampling day.

Tables 2, 3, and 4 list the results of water-quality
analyses of environmental samples, replicate samples,
and ambient blanks, respectively, collected at the Rio
Grande at the Picacho Bridge sampling location.
Results of water-quality analyses of environmental
samples, split samples, and ambient blanks collected at
the City of Las Cruces wastewater-treatment plant
sampling site are listed in tables 5, 6, and 7,
respectively. A part of the treatment process was
inoperative during the February 11 sampling of outfall
from the wastewater-treatment plant. Results of water-
quality analyses of environmental samples, replicate
samples, and ambient blanks collected from the Rio
Grande at the Calle del Norte Bridge sampling location
are listed in tables 8, 9, and 10, respectively. Table 11
reports the results of water-quality analyses of all
equipment blanks.



QUALITY CONTROL

Field quality-control measures included
collection of replicate samples, split samples, ambient
blanks, and equipment blanks. Laboratory quality-
control measures included, but were not limited to,
spike recovery analyses on samples collected from the
City of Las Cruces wastewater-treatment plant,
recoveries calculated from analysis of standard
reference water samples, laboratory blanks, and
generation of quality-control charts throughout periods
of sample analysis. All laboratory results tabulated in
this report were reviewed and validated following the
recommendations of Pritt and Raese (1995). The
maintenance and calibration of laboratory instruments
also followed the recommendations of Pritt and Raese.

Table 12 lists absolute and relative differences
between selected constituents in environmental and
replicate samples collected at the Picacho Bridge
sampling location. Table 13 contains absolute and
relative differences between selected constituents in
environmental and split samples collected at the City of
Las Cruces wastewater-treatment plant sampling site.
Absolute and relative differences between selected
constituents in environmental and replicate samples
taken at the Calle del Norte Bridge sampling location
are shown in table 14. Results shown in tables 12, 13,
and 14 are limited to constituents for which the
absolute difference between environmental and
replicate samples or between environmental and split
samples was non-zero for samples collected on at least
one sampling day. The results in this report are greater
than 99 percent complete, containing results for 3,947
of a possible total of 3,948 field and laboratory
determinations.

A spike is a solution with a known concentration
of analyte added in a known amount to a sample. The
sample is analyzed before the spike is added, resulting
in an unspiked concentration of the analyte in question.
After the spike is added the sample is reanalyzed,
resulting in a spiked concentration of the analyte in
question. The spike recovery is calculated from:

spike recovery = [(spiked concentration - unspiked
concentration)/spike] X 100 percent. @)

Spike recoveries in samples collected at the City
of Las Cruces wastewater-treatment plant are shown in
table 15. A value of 100 percent indicates that all spike
material added can be accounted for analytically. With

the exceptions of total organic carbon and total zinc in
the sample collected on December 11, 1996 (values of
160 and 132 percent, respectively), and total chromium
and total nickel in the sample collected on August 7,
1996 (values of 194 and 260 percent, respectively), all
spike recoveries were within 100 + 20 percent of the
expected value. Tables 16 and 17 summarize the results
of water-quality analyses of ambient and equipment
blanks collected in this study.

Analytical accuracy was monitored during the
study by calculating recoveries from analysis of
standard reference water samples and from analysis of
laboratory blanks. The analytical result of a laboratory
blank represents the analyte quantity obtained
following analysis of a laboratory-generated sample
that does not contain the analyte of interest. Samples
were analyzed and monitored for analytical accuracy in
sets. Sample set 1 represents samples collected August
6 and 7, 1996. Sample set 2 represents samples
collected August 20 and 21, 1996. Sample set 3
represents samples collected October 8 and 9, 1996.
Sample set 4 represents samples collected December
10 and 11, 1996. Sample set 5 represents samples
collected February 11 and 12, 1997. Sample set 6
represents samples collected February 27 and 28, 1997.
Recoveries were calculated from:

recovery = (analyzed concentration in reference
sample/expected concentration) X 100 percent. (2)

The recoveries are given in table 18. A recovery
of 100 percent indicates a perfect match between the
analytical value obtained for the reference sample and
the expected value in the reference sample. Laboratory
blanks were generated for each sample set for all
analytes tabulated in this report. With the exception of
dissolved solids in sample sets 4, 5, and 6, all
laboratory blanks showed results less than the
minimum reporting levels for all analytes. Laboratory
blanks for dissolved solids in sample sets 4, 5, and 6
showed values of 4, 2, and 5 milligrams per liter,
respectively.
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Table 1. --Method detection limits for, minimum reporting levels for, and references

documenting laboratory analytical methods used in this study

[mg/L, milligrams per liter; --, not determined in this study; pug/L, micrograms per liter;
ND, no method detection limit has been established]

Dissolved Total
Source for Source for
Water- Method Minimum method Method Minimum method
quality detection reporting documen- detection reporting documen-
parameter limit level tation limit level tation
Organic 0.03 mg/L 0.1 mg/L Brentonand  0.11 mg/L 0.1 mg/L Fishman and
carbon Arnet, 1993 Friedman,
1989
Calcium 0.007 mg/L 0.02 mg/L Fishman, -- -- -
1993
Magnesium 0.002 mg/L 0.01 mg/L Fishman, -- - -
1993
Dissolved 5.5mg/L 1.0 mg/L Fishman and -- - --
solids Friedman,
1989
Aluminum 0.7 ng/L 1.0 pg/L Garbarino ND 10.0 pg/L Fishman,
and Taylor, 1993
1996
Antimony 0.2 pg/L 1.0 ng/L Garbarino ND 1.0 ng/L Brown and
and Taylor, McLain,
1996 1994
Barium 0.1 pg/L 1.0 pg/L Garbarino - -- -
and Taylor,
1996
Beryllium 0.4 pg/L 1.0 pug/L Garbarino ND 10.0 ng/L Fishman and
and Taylor, Friedman,
1996 1989
Cadmium 0.1 pg/L 1.0 pg/L Garbarino ND 1.0 pg/L Fishman,
and Taylor, 1993
1996
Chromium 0.2 pg/L 1.0 ug/L Garbarino ND 1.0 ng/L McLain,
and Taylor, 1993
1996
Cobalt 0.1 pg/L 1.0 pg/L Garbarino ND 1.0 pg/L Fishman,
and Taylor, 1993
1996



Table 1. --Method detection limits for, minimum reporting levels for, and references
documenting laboratory analytical methods used in this study--Concluded

Dissolved Total
Source for Source for
Water- Method Minimum method Method Minimum method
quality detection reporting documen- detection reporting documen-
parameter limit level tation limit level tation
Copper 0.5 ng/L 1.0 ug/L Garbarino ND 1.0 ug/L Fishman,
and Taylor, 1993
1996
Lead 0.1 ng/L 1.0 ng/L Garbarino ND 1.0 ug/L Fishman,
and Taylor, 1993
1996
Manganese 0.2 pg/L 1.0 ug/L Garbarino ND 10.0 pg/L Fishman and
and Taylor, Friedman,
1996 1989
Mercury ND 0.1 ug/L Fishman and ND 0.1 ng/L Fishman and
Friedman, Friedman,
1989 1989
Molybdenum 0.4 pg/L 1.0 ng/L Garbarino ND 1.0 ug/L Jones, 1997
and Taylor,
1996
Nickel 0.6 png/L 1.0 ng/L Garbarino ND 1.0 pg/L Fishman,
and Taylor, 1993
1996
Selenium ND 1.0 pg/L Fishman and ND 1.0 pg/L Fishman and
Friedman, Friedman,
1989 1989
Silver 0.3 ug/L 1.0 pg/L Garbarino ND 1.0 ng/L Fishman,
and Taylor, 1993
1996
Uranium 0.1 png/L 1.0 pg/L Garbarino -- - --
and Taylor,
1996
Zinc 0.8 pug/L 1.0 pg/L Garbarino ND 10.0 pg/L Fishman and
and Taylor, Friedman,
1996 1989
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Table 16.--Minimum, median, and maximum values for constituents in all ambient blanks in
which at least one analysis exceeds the minimum reporting level for that constituent

[mg/L, milligrams per liter; <, less than; pg/L, micrograms per liter]

Number of
analyses,
from a total
of 12,
showing
values
greater than
the
Minimum minimum
reporting Minimum Median Maximum reporting
Constituent level concentration concentration concentration level
Organic carbon, 0.1mg/L <0.1mg/L <0.1 mg/L 0.6 mg/L 1
dissolved
Organic carbon, 0.1mg/L <0.1mg/L 0.2 mg/L 0.4 mg/L 9
total
Calcium, 0.02 mg/L <0.02mg/L.  <0.02mg/L 0.02 mg/L 1
dissolved
Aluminum, 1.0 pg/L <1.0 pg/L 3.0 ug/L 6.0 pug/L 11
dissolved
Aluminum, total 10 pg/L <10 pg/L <10 pg/L 10 pg/L 1
Antimony, 1.0 pg/LL <1.0 pg/L <1.0 ug/L 1.0 pg/L 1
dissolved
Copper, dissolved 1.0 pg/L <1.0 png/L <1.0 ug/L 3.0 ug/L 1
Zinc, dissolved 1.0 ug/L <1.0 ug/L 2.0 ug/L 5.0 ug/L 8




Table 17.--Minimum, median, and maximum values for constituents in all equipment blanks in
which at least one analysis exceeds the minimum reporting level for that constituent

[mg/L, milligrams per liter; <, less than; pg/L, micrograms per liter]

Number of
analyses,
from a total
of 12,
showing
values
greater than
the
Minimum minimum
reporting Minimum Median Maximum reporting
Constituent level concentration concentration concentration level
Organic carbon, 0.1mg/L 0.1mg/L 0.2 mg/L 0.4 mg/L 12
dissolved
Organic carbon, 0.1mg/L <0.1mg/L 0.2 mg/L 0.3 mg/L 8
total
Calctum, 0.02 mg/L <0.02 mg/L <0.02 mg/L 0.05 mg/L 3
dissolved
Aluminum, 1.0 ug/L 3.0 ug/LL 3.0 ug/L 7.0 ug/L 8
dissolved
Copper, dissolved 1.0 ug/L <1.0 ug/L <1.0 ug/L 5.0 ug/L 5
Copper, total 1.0 ug/L <l ug/L <1 ug/L 1 ng/L 1
Molybdenum, 1.0 ug/L <1 ug/L <1 ug/L 1 ug/L 1
total
Zinc, dissolved 1.0 ug/L <1.0 ug/L 5.0 ug/L 15 pug/L 11
Zing, total 10 pg/L <10 ug/L <10 pug/L 20 pg/L 1
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