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solution. Specific conductance is expressed in microsiemens per centimeter at 25 °C (uS/cm)
and increases with the concentration of dissolved constituents.
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ABSTRACT

In response to increasing concern about the quality of irrigation drainage and its potential
effects on fish, wildlife, and human health, the U.S. Department of the Interior formed an
interbureau task group to prepare a plan for investigating water-quality problems on irrigation
projects sponsored by the Department of the Interior. The San Juan River area in northwestern
New Mexico was one of the areas designated for study.

Investigators collected water, bottom-sediment, soil, and biological samples at more than
50 sites in the San Juan River area during 1993-94. Sample sites included (1) sites located within
Department of the Interior irrigation project service areas, or areas that receive drainage from
irrigation projects; (2) reference sites for comparison with irrigation project sites; and (3) sites
located within the reach of the San Juan River from Navajo Dam to 10 miles downstream from
the dam. The types of habitat sampled included the main stem of the San Juan River, backwater
areas adjacent to the San Juan River, tributaries to the San Juan River, ponds, seeps, irrigation-
delivery canals, irrigation-drainage canals, a stock tank, and shallow ground water. The types of
media sampled included water, bottom sediment, soil, aquatic plants, aquatic invertebrates,
amphibians, and fish. Semipermeable-membrane devices were used as a surrogate medium to
sample both air and water in some instances. Sample measurements included concentrations of
major ions, trace elements, organochlorine pesticides, polychlorinated biphenyls, polycyclic-
aromatic-hydrocarbon compounds, and stable isotopes of hydrogen and oxygen.

This report presents tables of physical, chemical, and biological data collected for the U.S.
Department of the Interior, National Irrigation Water-Quality Program. Additionally,
supplemental physical, chemical, and biological data collected in association with the Navajo
Indian Irrigation Project are presented.

INTRODUCTION

During recent years, there has been increasing concern about the quality of irrigation
drainage and its potentially harmful effects on fish and wildlife resources and on human health.
Concentrations of selenium greater than water-quality criteria for the protection of aquatic life
(U.S. Environmental Protection Agency, 1987) were first detected in subsurface drainage from
irrigated land in the western part of the San Joaquin Valley in California. In 1983, the U.S. Fish
and Wildlife Service documented incidences of mortality, congenital defects, and reproductive
failures in migratory birds that inhabited irrigation drainage impoundments at Kesterson



National Wildlife Refuge in the western San Joaquin Valley. Potentially toxic trace elements and
pesticide residues have since been detected in other areas of Western States that receive irrigation

drainage.

In 1985 the U.S. Department of the Interior (DOI) began a program to determine whether
irrigation-related problems existed at other irrigation projects managed or constructed by the
DOQ], national wildlife refuges, or wetland areas for which the DOI has responsibilities under the
Migratory Bird Treaty Act, the Endangered Species Act, or other legislation. Assistance in
structuring and evaluating the National Irrigation Water-Quality Program (NIWQP) was
provided by the National Research Council’s Committee on Irrigation-Induced Water Quality
Problems. As the program evolved, it became a five-phase process: (1) site identification, (2)
reconnaissance studies, (3) detailed studies, (4) planning, and (5) remediation. Activities in the
first three phases are conducted by study teams composed of scientists from the U.S. Geological
Survey (USGS), the U.S. Fish and Wildlife Service (USFWS), the Bureau of Reclamation (BOR),
and the Bureau of Indian Affairs (BIA). During phases 1-3, a USGS scientist heads each study
team. The BOR conducts activities for phases 4 and 5.

In October 1989, a reconnaissance study began of the San Juan River area in northwestern
New Mexico. The investigation focused on determining whether irrigation drainage: (1) had
caused adverse effects or had the potential to adversely affect fish, wildlife, or human health or
(2) may have reduced the suitability of water for other beneficial uses.

Concentrations of selenium in biota that exceeded established standards and criteria were
reported during the San Juan River area reconnaissance study (Blanchard and others, 1993). Sites
with exceedances were within irrigation project areas and the Quality-Trout-Water reach of the
San Juan River. Plant, invertebrate, amphibian, and fish samples from streams, ponds, and
irrigation drainage canals had dry-weight concentrations of selenium as great as 32.3
micrograms per gram (ug/g), exceeding the 4- to 8-ug/g (dry weight) dietary threshold criterion
(Heinz and others, 1989) for waterfowl-food items and the 5-ug/g (dry weight) dietary threshold
criterion (Lemly and Smith, 1987) for fish-food items. The median concentration of selenium in
bird liver and kidney tissue was 31.2 ug/g in six samples from the Gallegos Canyon ponds
(Blanchard and others, 1993). This value exceeded the 30-ug/g (dry weight) concentration above
which teratogenesis can be expected to occur (Skorupa and others, 1990). Samples of trout and
common carp from the Quality-Trout-Water reach of the San Juan River also were above the
criterion for waterfowl-food and fish-food items.

During the San Juan River reconnaissance study, external lesions were observed on
flannelmouth suckers and channel catfish, and the incidence of external lesions on fish exceeded
28 percent (Blanchard and others, 1993). Because of concerns that polycyclic-aromatic-
hydrocarbon (PAH) compounds could be a factor in producing the reported incidence of
external lesions observed in fish from the San Juan River and concerns that irrigation-supply or
drainage water might be a conveyance mechanism for these potentially toxic and carcinogenic
chemicals, semipermeable-membrane devices (SPMD’s) were used during this study to monitor
air and water at several locations within the study area.

The program coordinators directed that a detailed study be conducted in the San Juan
River area in northwestern New Mexico because of concerns identified during the
reconnaissance study. The NIWQP needs basic technical information concerning the processes
contributing to the elevated selenium and other contaminant concentrations in the San Juan
River area in order to make decisions regarding the need for and type of appropriate remedial
action.















Five reference sites were sampled. Reference sites included an ephemeral streamflow site
and a dug hole, both in Gallegos Canyon upstream from any irrigation projects (sites 23 and 24),
and a pond, seep, and galvanized-steel stock-watering tank within the study area but outside the
influence of agricultural irrigation projects (sites 39-41, respectively). The reference sites served
as a point of comparison for assessment of effects due to irrigation projects.

Eleven sites were sampled in the 10-mile reach of the San Juan River downstream from
Navajo Dam (sites 1-11), which includes the Quality-Trout-Water reach. This reach is upstream
from the DOI irrigation service areas and could provide a reference for downstream sites.
However, the reach exhibits characteristics common to tailwaters downstream from many
reservoirs. Water temperatures are colder and subject to less seasonal fluctuation, turbidity is
lower, and benthic-invertebrate density is higher compared with riverine habitats downstream
from the reservoir (Holden and others, 1980). Several small, privately funded, direct-ditch
irrigation projects also are operating adjacent to this reach of the San Juan River. Thus, although
this reach is free from any influences related to return flows emanating from a DOI irrigation
service area, the physical, chemical, and biological components of the river within this reach are
different from other study sites, and these differences need to be taken into consideration when
comparing data from sites within this reach with data from downstream sites.

Sampling Methods

Water, bottom-sediment, soil, and biological samples were collected according to published
and documented procedures. The U.S. Geological Survey (1982), Severson and others (1987), and
Ward and Harr (1990) outlined the procedures used to collect water and bottom-sediment
samples. Soil samples were collected according to procedures used in trace-element
investigations of the Animas-La Plata Project (Bureau of Reclamation, 1995), and biological
samples were collected using procedures outlined by the U.S. Fish and Wildlife Service (1985).
Dr. Harry F. Prest (oral commun., 1993) of the Long Marine Laboratory at the University of
California in Santa Cruz outlined the procedures for deploying SPMD’s.

Water Samples

Team members from the USGS, USFWS, and BIA collected water samples from the center
of flow in canyons, ditches, canals, and pond outlets where water depth was generally shallow
and channels were narrow. At ponds and backwater areas of the San Juan River that were not
flowing, teams collected samples at representative locations about 10 feet from shore.

Team members used a length of tygon tubing and a peristaltic pump to fill sample bottles
directly from the water body. The USGS NWQL supplied unwashed polyethylene bottles; nitric-
acid-washed polyethylene bottles; glass bottles; and oven-baked bottles for the collection of
various types of water samples. The USGS Isotope Laboratory supplied glass bottles for the
collection of stable isotopes of hydrogen and oxygen in water. Samples collected for dissolved
constituents were filtered through a 0.45-micrometer, disposable plastic capsule filter. Some
types of water samples were preserved with nitric acid or sulfamic acid immediately following
collection and were packed in ice if they required chilling. Team members measured water
temperature, specific conductance, pH, and dissolved oxygen at the time of sample collection
with a Hydrolab H20 multiparameter meter. Where water was flowing, stream discharge was
measured using methods described by Rantz and others (1982).



Because of the remote location and infrequent, short-duration flow at Gallegos Canyon
near Carson Trading Post (site 23), an automatic Isco 3700 device collected the samples at this
site. When water flowed past the sampling site, a sensing device triggered the automatic
sampler, which pumped water to a polyethylene bottle. Team members visited the station about
every 3 weeks to replace the battery pack and to check for sample collection. If a sample had
been collected, it was processed using the appropriate filtration and preservation procedures
described above.

Bottom-Sediment Samples

Team members from the USGS, USFWS, and BIA collected bottom-sediment samples
beneath water bodies. Bottom-sediment samples were collected at nine or more equally spaced
points in a cross section for canyons, ditches, and canals, or at nine or more equally spaced
points surrounding an outlet for ponds. At ponds and San Juan River backwater sites that were
not flowing, nine or more samples were collected at representative locations about 10 feet from
shore. The samples were collected with an unpainted BMH-53 bottom-sediment sampler with a
stainless-steel core barrel and a brass plunger. The top 3 to 4 inches of each sample, mixed with a
stainless-steel spoon in a stainless-steel bowl, formed a composite sample.

Two methods were used to process bottom-sediment material using stainless-steel
implements. For bottom-sediment material to be analyzed for trace elements, total carbon,
inorganic carbon, and organic carbon, team members spooned the material into two 500-
milliliter, wide-mouth, polyethylene jars and sealed them with plastic tape. For bottom-sediment
material to be analyzed for organic constituents, team members worked the material through a
2-millimeter sieve with a spoon, placed the sample in an oven-baked, 1,000-milliliter, wide-
mouth, glass jar, and sealed the jar with plastic tape. Teams then labeled the bottom-sediment
samples, wrapped them in clear plastic bags, placed them in plastic coolers, packed them with
ice, and shipped them to the laboratory within 24 hours of collection.

Soil Samples

BOR team members collected soil samples at representative sites of the Hammond
(sites HB-1 through HB4-2) and Hogback (sites HU-1 through HU5-3) Irrigation Projects (fig. 2;
table 1). All sites except one were sampled with a split-spoon sampling tube powered by a
hydraulic drill rig. One site was sampled with an orchard auger because of difficulties
encountered with the gravelly nature of the subsoil. Depth of borings varied from 25 inches (the
gravelly soil mentioned previously) to 20 feet; most were about 10 feet deep. At each site samples
consisted of 5-foot composites except for the last interval; thicknesses of the last interval ranged
from about 2 to 5 feet. For example, four composite samples would be collected from an 18-foot
boring; the first from the surface to 5 feet, the second from 5 to 10 feet, the third from 10 to 15 feet,
and the fourth from 15 to 18 feet. Samples were stored in plastic freezer bags and placed in a
plastic cooler. Dry ice maintained the temperature of the ice chests at less than 40 °F until
delivery at the soil laboratory in Denver. The split-spoon sampler and other equipment used in
sampling were decontaminated between sampling intervals and sites by washing the equipment
in a solution of non-phosphate soap, followed by rinsing in deionized, distilled water.



Biological Samples

Team members from the USFWS, USGS, and BIA collected biological samples. Where
media were available, teams collected aquatic plants, aquatic invertebrates, large fish (15
centimeters (cm) or greater in length), small fish (less than 15 cm), and amphibians (toads, frogs,
and salamanders). The New Mexico Department of Game and Fish assisted in the collection of
fish from the San Juan River Quality-Trout-Water reach and the reach of the river extending to
about 10 miles downstream from Navajo Dam (sites 4, 6, 10, and 11).

Biological samples were placed in plastic bags or in chemically cleansed jars with Teflon-
lined lids. Composite samples of large fish were wrapped in aluminum foil before they were
bagged in plastic to reduce the possibility of contamination from the plastic in samples analyzed
for organochlorine compounds. Samples were labeled according to sample number, location,
type, and date. Sample-identification numbers were assigned using the following methodology:

Example-- SRO2FP04

SR Watershed identifier and year of sample collection (S] = 1993; SR = 1994)

02 USFWS sample-collection station number (this station number does not
correspond to site numbers used in this report)

F Sample type (P = aquatic plant; I = aquatic invertebrate; F = fish; OV = amphibian/
other vertebrate)

P Additional sample descriptor or matrix code (A = algae; M = macrophytes;
B = benthic; NK = nektonic; F = fillet; P = partial body; I = integrated fish;
FS = small fish)

04 A sequential sample number that differentiated between samples when multiple
samples of a specific type were collected (for example, four partial-body fish samples).

Table 2 provides information about each sample. Fish, invertebrate, and amphibian
samples also were characterized according to their predominant location in the ecosystem
(benthic, terrestrial, or in the water column) and the appropriate feeding guild (herbivore,
omnivore, carnivore, or predator). This information can be referenced to inorganic and organic
analytical results using the sample-identification number.

All samples were placed in insulated plastic coolers containing either wet or dry ice at the
time of collection. After returned from the field, samples were stored at a temperature of about
-8°C in a freezer at the USFWS laboratory in Albuquerque, New Mexico, until shipped to
contract analytical laboratories. Samples were shipped by overnight carrier in boxed styrofoam
chests containing dry ice.

At sites where they were available, samples of aquatic plants were hand collected and
identified to the lowest distinguishable taxon by USFWS biologists using a reference text
(Hotchkiss, 1972). Plant samples were cut above the roots and the leaves and stems washed in
site water to reduce contamination by attached invertebrates and sediment. Plants of the same
taxa from three or more proximate locations within a site were composited into a single sample
to reduce variability.



Aquatic invertebrates were collected by kick-net or handpicked from rocks removed from
the bottoms of streams, canals, or ponds. Team members attempted to obtain approximate 10-
gram (g) samples of aquatic invertebrates. Invertebrates were identified to the nearest
distinguishable taxa by USFWS biologists using a reference text (Pennak, 1953). When sufficient
quantities of the same invertebrate taxon were available at a sampling site, a single taxon was
collected. If a sufficient quantity of a single taxon was not available, a composited sample of
aquatic invertebrates was put together--for example, caddisflies and midges or damselfly and
dragonfly larvae.

Amphibians were collected by kick-net or handpicked from streams and the surrounding
shore line of streams, canals, or ponds. Team members attempted to obtain approximate 10-g
samples of amphibians. Amphibians were identified to the nearest distinguishable taxon by
USFWS biologists using a reference text (Stebbins, 1985). Composite samples of amphibians were
collected when their availability allowed.

Small fish were collected using a 24-volt backpack electroshocker, seines, kick-nets,
angling, or a combination of these techniques. Large fish were collected using raft-mounted
electroshocking gear. Individual large fish were weighed on a pan scale, measured for total
length, and composited into samples of three to five similarly sized fish of the same species. Fish
samples were wrapped in aluminum foil, bagged, and frozen. In a few instances when a single
fish species could not be collected in sufficient quantities, a composite was collected of similar
species--for example, rainbow and brown trout. Fish were identified by USFWS fishery
biologists using reference texts (such as Sublette and others, 1990). With the exception of fish
collected from sites 2,4, 5, 6, 10, and 11, all fish were analyzed as whole-body composites.

Team members believed that the data for the San Juan River from Navajo Dam to 10 miles
downstream from the dam, which included the Quality-Trout-Water reach, would be important
for evaluating public health risks related to fish consumption. Therefore, a different fish-sample
preparation strategy was used for samples from four river and two backwater sampling
locations (sites 3, 4, 5, 6, 10, and 11) within this area. Brown and rainbow trout were the only fish
larger than 15 cm that were collected from five of the six sites within this reach. At the sixth site,
carp were the only fish greater than 15 cm collected and were analyzed as whole-fish composites.
Fish were transported to a New Mexico Department of Game and Fish building near the sites for
processing. The fish were sorted by species, weighed, measured, and composited into groups of
three to five individuals of similar size. Each trout had a skinless fillet removed from the right
side using a stainless-steel knife. The fillets were weighed on an analytical scale, composited,
placed in chemically cleansed glass jars, and tagged with a waterproof label. Similarly, the
corresponding composite samples of the three to five partial-body (minus the right-side fillet)
fish were wrapped in aluminum foil, double bagged, and labeled. These fillet and partial-body
fish samples were frozen at the New Mexico Department of Game and Fish facility prior to being
transported to USFWS facilities in Albuquerque.

Corresponding composite samples of fillets and partial-body fish (minus right-side fillets)
were analyzed separately. Processing fish in this manner yields data that are useful in two ways.
First, contaminant concentrations in fillets can be used to estimate public health risks related to
fish consumption (U.S. Environmental Protection Agency, 1989). Second, recombining the
corresponding fillet and partial-body fish sample data allows team members to calculate
contaminant concentrations in whole fish for comparisons with other whole-fish data. This
method involves calculating the "integrated-fish" contaminant concentration from the weighted
average of the contaminant concentration in a composite sample of fillets and the contaminant
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concentration from the corresponding sample of partial-body fish. This method results in
information suitable for estimating ecological risks to piscivorous predators, such as the bald
eagle, and for comparing with whole-fish data collected during other investigations.

An example of the "integrated-fish" calculation method is provided below using
equation 1. Each integrated-fish sample was assigned an identification number similar to the one
assigned to the fillet and partial-body samples. For example, SJ02FI1 is the sample identification
number assigned to the integrated-fish sample that combined the fillet sample, SJ02FF1, with the
partial-body sample, SJO2FP1, according to the equation below. If a particular analyte
concentration was below the reporting limit in the fillet but not in the partial body, then a value
of one-half the reporting-limit concentration was assigned during the calculation of the
integrated-fish concentration. If both the fillet sample and partial-body sample had an analyte
concentration that was below the reporting limit, then the higher of the two reporting limits,
preceded by a < symbol, was presented in the tables as the integrated-fish concentration.

Cif= (Wﬁ/wwb X Cf) + [(Wyy, - Wf)/wwb X Cwb-f] 1)

where  Cj = Concentration of contaminant in integrated whole-body fish, in
micrograms per gram;

Wf = Fillet weight, in grams;
Wy, = Whole body weight, in grams;
Cf = Concentration of contaminant in fillet, in micrograms per gram; and

Cups = Concentration of contaminant in whole-body minus fillet, in micrograms
per gram.

Then if Fillet weight =20 g;
Whole-body weight = 200 g;
Concentration of contaminant in fillet = 0.5 ug/g; and
Concentration of contaminant in whole-body minus fillet = 2.8 pug/g;

the concentration of contaminant in integrated whole-body fish =
[0.1x 05 ng/gl +[09x 2.8 pg/gl =2.6 ug/g.

Semipermeable-Membrane-Device Deployment and Retrieval Methods

SPMD’s developed by the Chemical Etoxicology Group (Prest and others, 1992; Dr. Harry
F. Prest, oral commun., 1996) were prepared by the Long Marine Laboratory of the University of
California at Santa Cruz for deployment in the study area to capture organic compounds,
specifically PAH’s. SPMD’s consist of triolein, a lipid compound similar to fish oil, contained
within a thin, flat polyethylene membrane (Huckins and others, 1990). Theoretically, SPMD’s
absorb organic contaminants and mimic the exposure of fish to organic contaminants in the
environment. Because this technique is new and details of preparing the devices are not
generally known, the following summary is provided as a general description.
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A length of new polyethylene tubing (PET) was eluted with hexane to preclude sample
contamination. Triolein, the lipid medium for sorbing organic compounds, was prepared by
spreading deuterated napthalene evenly inside a length of eluted PET. The tubing ends were
heat sealed into loops to retain the lipid and allow easy mounting. The same mass of triolein was
sealed into each PET. The sealed tubing was placed inside a perforated stainless-steel tube that
was solvent rinsed and fired at 400 °C. Each sampler and an accompanying blank were heat
sealed inside a thick Tedlar membrane. A final outer membrane enclosed all components.
Packaged samplers were kept on dry ice until deployed.

Aquatic SPMD’s were suspended underwater within a stainless-steel mesh cylinder and
fastened between two metal posts pounded into the bed sediment of the sampling site.
Sometimes an additional post was placed upstream from the sample set to provide protection
from debris carried by the current. Water velocity was measured by the USGS. Because
absorption of organic contaminants by the SPMD’s is affected by water temperature, water
temperatures were recorded during installation and removal of the SPMD’s. Atmospheric
samplers were deployed on terrestrial sites bordering the Hammond Project irrigation-supply
canal. Atmospheric samplers consisted of an SPMD suspended between two metal posts
pounded into the soil. No protective cover (no stainless-steel cylinder) was used for the
atmospheric sample sets.

The SPMD’s were exposed to the environment and then analyzed for selected organic
contaminants. After about 31 days of exposure, the SPMD’s were removed and immediately
placed in chemically cleansed jars at the sampling site. Team members wore polyethylene gloves
to prevent contamination from skin oils and other contaminants. Jars were labeled with location,
date, and water temperature at the time of recovery. After the lids were sealed with multiple
wraps of Teflon tape, the jars were wrapped in several layers of plastic wrap, placed in a locking
seal plastic bag, and stored in a cooler containing dry ice. These jars remained on dry ice while in
the field and during shipment to the analytical laboratory. The jars were shipped to the analytical
laboratory within 24 hours after they were returned to the USFWS Field Office in Albuquerque.

Constituents Analyzed for and Frequency of Collection

Water, bottom-sediment, and soil samples were analyzed according to published
procedures. The specific procedures used to analyze biological samples and SPMD’s are
described in the following discussion. The frequency of sample collection and types of analyses
conducted varied for water, bottom-sediment, soil, and biological samples.

Water Samples

Water samples were analyzed at the USGS NWQL in Arvada, Colorado, and at the USGS
Isotope Laboratory in Reston, Virginia. The NWQL analyzed major constituents and trace
elements in water using the methods described by Fishman and Friedman (1989). The NWQL
analyzed organic constituents in water using the methods described by Wershaw and others
(1987). The isotope laboratory analyzed stable isotopes of hydrogen and oxygen in water using
the methods described in Epstein and Mayeda (1953) and Kendall and Coplen (1985).
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Water samples were collected weekly from October 1993 through October 1994 at two sites.
The two sites were Gallegos Canyon near Farmington (site 30) and Ojo Amarillo Canyon near
Fruitland (site 35). A third site, Gallegos Canyon near Carson Trading Post (site 23), was dry
most weeks and required the use of an automatic sampling device to collect samples from the
infrequent, short-duration flows. The automatic sampler collected samples on March 8, May 12,
May 25, June 19, June 21, July 23, July 24, July 25, August 11, August 14, and September 3, 1994.
Field specific conductance of the samples was measured, and samples were analyzed for
dissolved selenium (table 3). Daily mean streamflow, which was computed from stream-stage
measurements taken every 15 minutes at the three sites, is reported in table 4.

Water samples at most sites were collected either semiannually or annually. Samples were
collected semiannually (March 1993, August 1993, March 1994, July 1994) at sites located on DOI
irrigation projects or receiving drainage from the projects (sites 12-22, 25-38, and 42-52) and at
reference sites for the DOI irrigation projects (sites 23, 24, and 39-41). Samples were collected
annually (August 1993, July 1994) at sites located within the Quality-Trout-Water reach and the
reach of the San Juan River extending to about 10 miles downstream from Navajo Dam
(sites 1-11). Team members measured instantaneous discharge, specific conductance, pH, water
temperature, and dissolved oxygen at the sampling sites. The samples were analyzed in the
laboratory for dissolved solids, dissolved major ions, alkalinity, stable isotopes of hydrogen and
oxygen, and dissolved trace elements. Physical properties of and concentrations of chemical
constituents in water samples are reported in table 3.

Whole water samples were collected annually (September 1993, September 1994) at sites
upstream and downstream from the Bloomfield natural gas refinery within the Hammond
Irrigation Project, at Cottonwood Pond, and within the Hogback Irrigation Project (sites 13-17,
21, 39, and 47) for analysis of 57 PAH compounds. PAH compounds analyzed for and their
respective minimum reporting limits are listed in table 5. Analyses conducted for PAH
compounds did not reveal the presence of any of these compounds in whole water at or above
minimum reporting limits.

Bottom-Sediment Samples

Bottom-sediment samples were analyzed at the NWQL in Arvada, Colorado, and the
USGS Branch of Geochemistry in Lakewood, Colorado. The NWQL analyzed bottom-sediment
samples for organic constituents using the methods described by Wershaw and others (1987).
The geochemistry laboratory analyzed bottom-sediment samples for trace elements, total
carbon, inorganic carbon, and organic carbon using methods described by Stewart and others
(1992).

Bottom-sediment samples were collected annually (August-September 1993, July 1994) at
selected sites throughout the study area. Bottom sediment was chemically analyzed for 54 PAH
compounds and 45 major and trace elements. Table 5 is a list of the PAH compounds analyzed
and their minimum reporting limits. PAH compounds were not detected at or above minimum
laboratory reporting limits with one exception. Bis (2 ethyl hexyl) phthalate was detected at a
concentration of 1,500 micrograms per kilogram in bottom material at Hammond Canal 0.3 mile
west of Highway 44 near Bloomfield (site 16), New Mexico, on September 30. Concentrations of
45 major and trace elements in bottom-sediment samples are reported in table 6.
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Soil Samples

The USGS Branch of Geochemistry analyzed soil samples for (1) total and soluble mercury
using the cold vapor method; (2) selenium and arsenic, both total and soluble, using hydride
generation; and (3) total concentrations of the remaining major and minor elements listed in
table 7 wusing inductively coupled plasma atomic emission spectrometry (ICP-AES),
multielement, simultaneous scan. The cold-vapor and inductively coupled plasma procedures
are described in the Quality Assurance Manual for the Branch of Geochemistry (U.S. Geological
Survey, 1990). The BOR Environmental Research Chemistry Laboratory Group in Denver
analyzed soluble copper and zinc by ICP-AES and analyzed silver by graphite furnace. The BOR
Interregional Soil and Water Laboratory in Denver prepared the soil samples for analysis,
including the preparation of saturated soil paste extracts used in the analysis of water-soluble
concentrations of selected elements.

Soil samples were collected once during the study period on April 5, 1994, at the
Hammond Irrigation Project and on April 6, 1994, at the Hogback Irrigation Project. Soil was
chemically analyzed for the 42 major and trace elements reported in table 7.

Biological Samples

Biological samples were analyzed by several different laboratories under contract with the
USFWS Patuxent Analytical Control Facility (PACF). The Environmental Trace Substance
Laboratory analyzed inorganic elements during 1993-94. The Geochemical and Environmental
Research Group analyzed organic compounds during 1993 and the Mississippi State Chemical
Laboratory analyzed organic compounds during 1994.

Table 8 provides a tally of the biological samples collected at each site and the number and
type of chemical analyses performed. In 1993, 142 samples were collected and in 1994, 116
samples were collected. Forty percent of all samples collected were fish, 28 percent were plants,
26 percent were invertebrates, and 6 percent were amphibians. Fish-fillet samples were collected
from 78 of the 102 fish.

Biological samples were analyzed for moisture content, selected inorganic constituents,
and organic constituents. Inorganic constituents analyzed consisted of the 19 trace elements
listed in table 9.

Only fish samples were analyzed for organic compounds, which included organochlorine
pesticides and their degradation products, and total polychlorinated biphenyls (PCB'’s). The
pesticides and degradation products included aldrin, dieldrin, alpha chlordane, gamma
chlordane, oxychlordane, cis nonachlor, trans nonachlor, endrin, heptachlor, heptachlor
expoxide, four isomers of benzene hexachloride (alpha, beta, delta, and gamma benzene
hexachloride), hexachlorobenzene, mirex, toxaphene, ortho and para forms of dichloro diphenyl
trichloroethane (DDT), ortho and para forms of dichloro diphenyl dichloroethane (DDD), and
ortho and para forms of dichloro diphenyl dichloroethylene (DDE). Of the 23 organochlorine
pesticides and their degradation products analyzed, only 7 compounds were detected above the
reporting limit in fish samples. Concentrations of trans nonachlor; alpha benzene hexachloride;
gamma benzene hexachloride; the para forms of DDT, DDD, and DDE; and the ortho form of
DDE are reported for fish samples in table 10.
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Fish samples collected in 1993 were analyzed for total PCB’s and 75 individual PCB
congeners. The individual PCB congeners analyzed for included isomers 7, 8, 15, 16/32, 18, 22,
24, 25, 26, 28, 29, 33, 37/42, 40, 41/64, 44, 45, 46, 47 /48, 49, 50, 52, 60/56, 66, 70, 74,77, 82, 83, 84,
85, 87, 88,92,97,99, 101, 105, 107/108/144, 110/77, 118/108/149, 126, 128, 129, 136, 137, 138, 141,
146, 149, 151, 153, 156/171/202, 158, 167, 170, 172, 174, 177, 178, 180, 183, 185, 187/182/159, 188,
189, 191, 194, 195, 196, 200, 201, 205, 206, and 209, numbered according to the Ballschmitter and
Zell (1980) system for identifying PCB congeners. Thirteen of the 75 PCB congeners were
detected in concentrations at or above the laboratory reporting limit: isomers 8, 41/64, 44, 45, 49,
60/56, 138, 141, 153, 170, 172, 180, and 187/182/159. Fish samples collected in 1994 were
analyzed for total PCB’s but not for individual PCB congeners. Concentrations of total PCB and
PCB congeners that were detected at or above laboratory reporting limits in fish samples are
reported in table 11.

Inorganic elements

Inorganic analyses were conducted by the Environmental Trace Substance Laboratory
(ETSL) in Columbia, Missouri, using procedures outlined by the U.S. Fish and Wildlife Service
(1990) or methods developed by ETSL and approved by the PACF. Arsenic and selenium
concentrations were determined by graphite furnace atomic absorption spectrometry. Mercury
was determined by cold vapor atomic absorption spectrometry, and other elements were
analyzed by inductively coupled plasma-emission spectrometry.

Large tissue samples, such as whole fish, were ground in a meat grinder, and an aliquot of
the sample was weighed and then frozen until analysis. Small tissue and plant samples were
weighed and frozen without pre-analysis preparation. Frozen samples were dried, weighed, and
homogenized in a blender before analysis.

The percent moisture in tissue samples of sufficient size was determined by drying at 103
to 105 °C. The dried sample was then weighed, and the moisture content was calculated.
Moisture in plants and tissue samples too small for oven-dried moisture determination was
calculated from moisture lost during freeze drying.

Organic compounds

Organic compounds in biological samples were analyzed by two different laboratories.
Samples collected in 1993 were analyzed by the Geochemical & Environmental Research Group
(GERG) at College Station, Texas. GERG extracted organic compounds from tissue samples by
the National Oceanic and Atmospheric Administration status and trends method (MacLeod and
others, 1985) with minor revisions (Wade and others, 1988; Brooks and others, 1989). Samples
collected in 1994 were analyzed by the Mississippi State Chemical Laboratory (MSCL) at
Mississippi State University using procedures developed at MSCL (Mississippi State Chemical
Laboratory, written commun., 1993).
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Semipermeable-Membrane Devices

The Chemical Etoxicology Group at Long Marine Laboratory of the University of
California at Santa Cruz analyzed PAH compounds in SPMD’s. When samplers were submitted,
the laboratory extracted lipid from walls of the PET by rinsing with pure hexane. The extract was
spiked with deuterated surrogates and concentrated. The lipid was weighed and transferred to
thick PET tubing for dialysis with cyclopentane and fractionated on Florisil columns. The
fractions were analyzed for the presence of halogenated compounds and PAH’s by high-
resolution gas chromatography with mass spectrometric confirmation.

In 1993 SPMD’s were deployed at five aquatic sites (sites 14-16, 40, and 47) on September
12 and 13 and retrieved on October 12 and 13. In 1994 SPMD’s were deployed at six aquatic and
three atmospheric sites (sites 13-17, 21, and 13, 14, and 15, respectively) on September 12 and
retrieved on October 13. The triolein medium in the SPMD’s was assayed for 31 PAH’s (table 12).

Quality Assurance and Quality Control

Data-collection and laboratory analytical procedures used in this study incorporated
practices designed to verify and assess the quality of sample data and the quality of laboratory
analyses. Field quality assurance is the procedure used to assure that samples are not
contaminated during collection and handling and that data are not compromised due to some
unique characteristic of the sample-collection site. Samples collected for field quality assurance
included trip, equipment, and ambient blanks; duplicates; and spikes. Quality control is the
operational techniques an analyst uses in the laboratory to ensure that instruments are calibrated
correctly, reagents are not degraded, and the method produces accurate, reproducible results.
Analysts use method blanks, laboratory duplicates, laboratory spikes, and standard reference
samples to fulfill the requirements of quality control.

Water

Quality-assurance samples were collected during field trips in 1993-94. Constituents
analyzed for in quality-assurance water samples included dissolved solids, dissolved major ions,
alkalinity, and dissolved trace elements (table 3).

Team members generally collected quality-assurance samples once each field trip for which
water samples were collected, the duration of which was usually between 3 and 5 days.
Determining whether a sample was contaminated was based on comparing the quality-
assurance sample with the environmental sample collected during the same field trip. If no
quality-assurance sample was collected during the same week as the environmental sample (for
example, automatic stream samplers responding to flow events), then determining whether a
sample was contaminated was based on comparing the quality-assurance samples collected
throughout the time period of sample collection for the project. Quality-assurance samples
collected each field trip consisted of one or more of the following types of blanks: a trip blank, an
equipment blank, an ambient blank, and one or two sequential duplicates.

The purpose of the trip blank was to determine whether exposure to any of the
environmental conditions, particularly conditions within the field vehicle, introduced any
contamination during sample transportation from the field to the laboratory. The trip blank was
processed in the USGS Albuquerque Field Office Laboratory at the start of each field trip. Trip-
blank sample water consisted of deionized water prepared at the Albuquerque Field Office
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Laboratory during 1993 and inorganic-blank water prepared by the USGS Ocala, Florida, office
during 1994. The trip-blank water was poured into sample collection bottles at the beginning of
the field trip and treated with a preservative, if required for the analyses requested. The trip
blank moved with environmental samples collected in the field and was transported in the field
vehicle throughout the trip until it was shipped to the laboratory with the last of the
environmental samples for that field trip.

The purpose of the equipment blank was to determine whether exposure to the collection,
pumping, and filtration equipment introduced any contamination. The equipment blank was
collected in the field or at the Albuquerque Field Office Laboratory using laboratory deionized
water or inorganic-blank water. The equipment-blank water was pumped into sample collection
bottles using the same tygon tubing and peristaltic pump to be used in the field. For some
constituents that required filtering, a 0.45-micron, individually wrapped and sealed, disposable
cartridge filter was used. Sample bottles requiring preservative were treated.

The purpose of the ambient blank was to determine whether exposure to the sample-site
environment, and any possible airborne contaminants at the site, introduced contamination to
environmental samples. The ambient blank was collected at a randomly chosen field site using
either the Albuquerque Field Office Laboratory’s deionized water or the inorganic-blank water.
The blank water was poured into sample collection bottles and treated with preservative, if

necessary.

Some quality-assurance samples were combined to reduce laboratory costs. For example,
the equipment blank was collected on the first day of the field trip and transported with the
environmental samples until shipment of the last sample, thus combining the trip and
equipment blank, or the ambient blank was collected at the first environmental site of the field
trip using the field equipment and was transported with the environmental samples until
shipment of the last sample, thus combining the ambient equipment and trip blank.

The minimum concentration of an analyte that can be reliably measured and reported by
the laboratory is the minimum reporting level. Cadmium, copper, lead, mercury, molybdenum,
selenium, and vanadium were not detected at or above their respective minimum reporting
levels in 17 blank samples (table 13), indicating no contamination of environmental samples
during the sample collection process for these constituents.

Arsenic, boron, chromium, magnesium, sodium, and potassium were detected at very low
concentrations in 6 to 12 percent of the blank samples; fluoride, bromide, zinc, calcium, sulfate,
chloride, alkalinity, and dissolved solids were detected in 18 to 88 percent of the blanks (table 13).
Environmental samples with constituent concentrations equal to or less than those found in the
blank may not be representative of the environment, but may indicate contamination added
during the sample collection and handling process. Environmental samples with constituent
concentrations significantly greater than those found in the blank may be considered
representative of the environment, although a small amount of the constituent present may be
due to the sampling process.

Sulfate was detected in 6 of 10 blanks that used Albuquerque Field Office Laboratory
deionized water, but not in any of the blanks that used the specially prepared inorganic-blank
water. This indicates that the Albuquerque deionized water may be the source of the small
amount of sulfate contamination.
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The purpose of a sequential duplicate was to assess the reproducibility of data. The
sequential duplicate was a second sample collected at the site. It was collected immediately after
the first sample using the same procedures and handling as the first sample.

Ten sets of sequential duplicate samples were analyzed (table 3). The relative percent
difference (eq. 2) of analytes for these sequential duplicates is generally 5 percent or less.

Relative percent difference of duplicates =
((concentration of first duplicate - concentration of second duplicate) / 2)
(concentration of first duplicate + concentration of second duplicate) / 2) x 100.

One exception is the sample collected at West Hammond Pond near Bloomfield (site 22) on July

20, 1994. The difference in these two sequential duplicates is believed to show variation due to
stratification. Although this pond is less than 5 feet deep, the water at this pond may have been
stratified and different strata may have been sampled on July 20, 1994.

The NWQL provided quality control of analyses performed within their facilities. Results
are available upon request from the NWQL. Standard quality-control procedures used by the
NWQL were described by Friedman and Erdmann (1982) and Jones (1987).

Bottom Sediment

Team members collected one type of quality-assurance sample each field trip for which
bottom-sediment samples were collected. A sequential duplicate sample was collected from the
bottom sediment at a randomly chosen site. The sample was collected immediately after the first
sample and handled in the same manner as the first sample. Duplicate samples are listed with
environmental samples in table 6. Six of 64 samples were duplicate analyses. The relative
percent differences (eq. 2) for bismuth, cadmium, europium, gold, holmium, mercury, silver,
tantalum, tin, and uranium were 0, largely because these elements were below their minimum
reporting limits in all duplicate samples. The largest relative percent difference was 67 percent
for ytterbium. Other elements had relative percent differences between 0 and 48 percent.
Selenium was the most variable of these.

The USGS Branch of Geochemistry provided quality control of analyses performed within
their facilities. The quality-assurance and quality-control procedures were described by
Arbogast (1990).

Soil

Quality assurance of soil sampling included the following procedures: (1) deionized
distilled water used to decontaminate sampling equipment was collected from the
polypropylene water-supply tank during the field work and analyzed and (2) one rinseate from
the split-spoon sampler, after decontamination of the split spoon, was collected and analyzed.
Zinc was present at a concentration of 8.25 micrograms per liter (ug/L) in the split-spoon rinse
water. Because the levels of soluble zinc found in the soil samples were not elevated relative to
8.25 pg/L, this value above the reporting level is of little or no concern.

Laboratory quality control of soil samples was provided by inserting standard reference
materials (SRM’s) into the sample queue. Ten percent of the samples analyzed were reference
samples. The results were within acceptable limits for all constituents analyzed. The BOR
laboratories operate in accordance with agency quality-assurance guidelines (Bureau of
Reclamation, 1991).
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ACCESS TO DATA

Water and bottom-sediment data are on file in the New Mexico District Office of the USGS,
Water Resources Division. Inquiries may be directed to:

District Chief

U.S. Geological Survey, Water Resources Division
4501 Indian School Road NE, Suite 200
Albuquerque, NM 87110-3929

Soil data are on file with the BOR in Denver, Colorado. Inquiries may be directed to:

Technical Service Center

Bureau of Reclamation

Land Suitability and Water Quality Group
PO Box 25007

Denver, CO 80225-0007

Attention: D-8250

Biological data are on file with the USFWS New Mexico Ecological Services Field Office.
Inquiries may be directed to:

Environmental Contaminants Specialist or Field Supervisor
U.S. Fish and Wildlife Service

New Mexico Ecological Services Field Office

2105 Osuna NE

Albuquerque, NM 87113

Supplemental water and biological data published in this report were provided by Keller-
Bliesner Engineering. These data are on file with Keller-Bliesner Engineering. Inquiries may be
directed to:

Ron D. Bliesner
Keller-Bliesner Engineering
78 East Center Street
Logan, UT 84321-4619

21



REFERENCES CITED

Ahlm, L.A., 1992, San Juan River tailwater trout fishery investigations - 1992 Annual Report.
1991-92 Progress report compendium, San Juan River seven year research program: A
report to the San Juan River Recovery Implementation Program (1993), U.S. Fish and
Wildlife Service, Fisheries Assistance Office, Albuquerque, N. Mex.

Arbogast, B.F., ed., 1990, Quality assurance manual for the Branch of Geochemistry: U.S.
Geological Survey Open-File Report 90-668, 183 p.

Ballschmitter, K., and Zell, M., 1980, Analysis of polychlorinated biphenyls by capillary gas
chromatography: Fresenius Z. Analytical Chemistry, v. 302, p. 20-31.

Blanchard, PJ., Roy, R.R., and O’Brien, T.F,, 1993, Reconnaissance investigation of water quality,
bottom sediment, and biota associated with irrigation drainage in the San Juan River area,
San Juan County, northwestern New Mexico: U.S. Geological Survey Water-Resources
Investigations Report 93-4065, 141 p.

Brooks, ].M., Wade, T.L., Atlas, E.L., Kennicutt II, M.C., Presley, B.]., Fay, R.R., Powell, E.N., and
Wolff, G., 1989, Analysis of bivalves and sediments for organic chemicals and trace
elements: Third annual report for National Oceanic and Atmospheric Administration
National Status and Trends Program, Contract 50-DGNC-5-00262.

Bureau of Reclamation, 1991, Quality assurance guidelines for water-quality investigations: 75 p.

1995, Animas-La Plata Project, Colorado and New Mexico: Soil Trace Element Analysis
Report.

Epstein, Samuel, and Mayeda, T., 1953, Variation of the O!8 content of waters from natural
sources: Geochimica et Cosmochimica Acta, v. 4, no. 5, p. 213-224.

Fishman, M J., and Friedman, L.C., eds., 1989, Methods for determination of inorganic substances
in water and fluvial sediments (3d ed.): U.S. Geological Survey Techniques of Water-
Resources Investigations, book 5, chap. Al, 545 p.

Friedman, L.C., and Erdmann, D.E., 1982, Quality-assurance practices for the chemical and
biological analyses of water and fluvial sediments: U.S. Geological Survey Techniques of
Water-Resources Investigations, book 5, chap. A6, 181 p.

Heinz, G.H., Hoffman, D.J., and Gold, L.G., 1989, Impaired reproduction of mallards fed an
organic form of selenium: Journal of Wildlife Management, v. 53, no. 2, p. 418-428.

Hem, ].D., 1992, Study and interpretation of the chemical characteristics of natural water (3d ed.):
U.S. Geological Survey Water-Supply Paper 2254, 264 p.

Holden, P.B., Twedt, T.M., and Richards, C., 1980, An investigation of the benthic, planktonic,
and drift communities and associated physical components of the San Juan River, New
Mexico and Utah: Report PR-20-1, BIO/WEST, Inc., Logan, Utah, 136 p.

Hotchkiss, N., 1972, Common marsh, underwater, and floating-leaved plants of the United
States and Canada: New York, Dover Publications, Inc., 124 p.

Huckins, J.N., Tubergen, M.W., and Manuweera, G.K., 1990, Semipermeable-membrane devices
containing model lipid--A new approach to monitoring the bioavailability of lipophilic
contaminants and estimating their bioconcentration potential: Chemosphere, v. 20, no. 5,
p. 533-552.

22



REFERENCES CITED--Continued

Jones, B.E., 1987, Quality control manual of the U.S. Geological Survey National Water Quality
Laboratory: U.S. Geological Survey Open-File Report 87-457, 17 p.

Kendall, Carol, and Coplen, T.B., 1985, Multisample conversion of water to hydrogen by zinc for
stable isotope determination: Analytical Chemistry, v. 57, no. 7, p. 1437-1440.

Lemly, D.A., and Smith, G.J., 1987, Aquatic cycling of selenium--Implications for fish and wildlife:
U.S. Fish and Wildlife Service Leaflet 12, 10 p.

MacLeod, W.D., Brown, D.W., Friedman, A ]., Burrow, D.G., Mayes, O., Pearce, R.W., Wigren,
C.A,, and Bogar, R.G., 1985, Standard analytical procedures of the National Oceanic and
Atmospheric Administration National Analytical Facility, 1985-1986--Extractable toxic
organic compounds (2d ed.): U.S. Department of Commerce, NOAA/NMFS, NOAA
Technical Memorandum NMFS F/NWRC-92.

Pennak, R.W., 1953, Freshwater invertebrates of the United States: New York, The Ronald Press
Company, 769 p.

Prest, H.F, Jarman, WM., Burns, S.A., Weismuller, T., Martin, M., and Huckins, J.N., 1992,
Chemosphere: v. 25, no. 12, p. 1811-1823.

Rantz, S.E., and others, 1982, Measurement and computation of streamflow---Volume 1.
Measurement of stage and discharge: U.S. Geological Survey Water-Supply Paper 2175,
284 p.

Severson, R.C., Wilson, S.A., and McNeal, ] J., 1987, Analyses of bottom material collected at nine

areas in the Western United States for the DOl irrigation drainage task group: U.S.
Geological Survey Open-File Report 87-490, 24 p.

Skorupa, J.P., Ohlendorf, H.M., and Hothem, R.L., 1990, Selenium bioaccumulation and biological
risk--Some interpretive guidelines for waterbirds derived from field sampling: Conference
of the Western Section and Northwest Section of the Wildlife Society, February 22-25, 1990,
Reno, Nev.

Stebbins, R.C., 1985, A field guide to western reptiles and amphibians: Boston, Houghton Mifflin
Company, 336 p.

Stewart, K.C., Fey, D.L., Hageman, P.L., Kennedy, K.R., Love, A.H., McGregor, R.E., Papp, C.S.,
Peacock, T.R., Sharkey, ].D., Vaughn, R.B., and Welsch, E.I, 1992, Results of chemical
analysis for sediments from Department of the Interior National Irrigation Water-Quality
Program studies, 1988-90: U.S. Geological Survey Open-File Report 92-443A-B, 38 p. and
one diskette.

Sublette, J.E., Hatch, M.D., and Sublette, M., 1990, The fishes of New Mexico: Albuquerque,
University of New Mexico Press, 393 p.

U.S. Environmental Protection Agency, 1987, Ambient water-quality criteria for selenium--1987:
U.S. Environmental Protection Agency Report 440/5-87-006, 121 p.

1989, Risk assessment guidance for superfund: Human health evaluation manual, Part A,
Interim Final, OSWER Directive 9285.7-01a.

U.S. Fish and Wildlife Service, 1985, Field operations manual for resource contaminant
assessment: U.S. Fish and Wildlife Service, J. Hickey, ed., 333 p.

23



REFERENCES CITED--Concluded

U.S. Fish and Wildlife Service, 1990, Patuxent Analytical Control Facility reference manual: U.S.
Fish and Wildlife Service, Laurel, Md., 120 p.

U.S. Geological Survey, 1982, Chemical and physical quality of water and sediment, in National
handbook of recommended methods for water-data acquisition: Office of Water Data
Coordination, Reston, Va., chap. 5, 194 p.

1990, Quality assurance manual for the branch of geochemistry: U.S. Geological Survey
Open-File Report 90-668, 184 p.

Wade, T.L., Atlas, E.L., Brooks, ].M., Kennicutt II, M.C., Fox, R.G., Sericano, ]., Garcia, B., and
DeFreitas, D., 1988, National Oceanic and Atmospheric Administration Gulf of Mexico
Status and Trends Program--Trace organic contaminant distribution in sediments and
oysters: Estuaries 11, p. 171-179.

Ward, ].R., and Harr, C.A,, eds., 1990, Methods for collection and processing of surface-water and
bed-material samples for physical and chemical analyses: U.S. Geological Survey Open-File
Report 90-140, 71 p.

Wershaw, R.L., Fishman, M.]., Grabbe, R.R., and Lowe, L.E., eds., 1987, Methods for the
determination of organic substances in water and fluvial sediments: U.S. Geological Survey
Techniques of Water-Resources Investigations, book 5, chap. A3, 80 p.

24



PHYSICAL, CHEMICAL, AND BIOLOGICAL DATA

25



PUOd M ,FT.0S.LOL N .£0,27.9€ 01¥70SL01E0THIE oouelg reau puod 0a(o1] puowrurey] isey 4}
eRMYdIY Jedu wep

pARjuen[ues M ,80.41.L01 N .£1.9%:9€ - mopaq sa[nu 90 Apadoud s 1ouULIyS Je 19ATY uen( ueg 1L
m~w~5—~0u< Jeau

ARy uen[ues M ,85,Th.L0L N .0S.9%-9€ - wrep mo[aq saul §'6 Uokue) dum je ARy uen{ ueg oL
Areinquy eRMYPIY

BpARjuen[ues M ,L04beL0L N . $0.LP:9€ LOLOVPLOHOLYIE Teau /1 AemySiy e uokue) dumg jesjoy Sng 6
Arenquy eRMYNY

BpARjuenfues M ,0€.Th.L01 N ul¥.LVo9€ L00ETPLOLLYLYIE Teau [1g AemySiH je ysep Jopeuiaqod e doy Sng 8
Arenquy eRMYPIY

BpARjuenfueg M ,SE.6€.L01 N .£T.6%.9€ 10SE6ELOLET6VIE Ieau JoATY Uen( ueg je uokue) uowrs je a0y Sng L
ePRMydly Iesu

pARjuen(ues M ,£5,6€.L01 N ..S7.8¥.9€ - wep mo[eq saIu §'¢ UoAUe)) UOWNS je J9ATY uen( ueg 9
ePRMYDIY Iedu Wep

BpEMMPRT M ./S.8E.L01 N .6L6%:9€ 01/S8€L01616Y9€ MO[2q SI[WI '¢ JOATY Uen[ Ueg JO [3nos Iajempdeq S
eRMyIY

IoATy uenfues M ,9%.L€0L0L N .£0.6%09€ - Ieau Wep MO[q S3[IW §°[ S[OH SeX3] e J9ARY uen( ueg i
ePpnydly Jeau

BpEMMPRI M PELELOL N ,07.8%:9€ 01¥ELELOLOTSYIE wep Mo[aq 3[IUI 6'() JOATY Uen[ ueg JO YInos 1semideg €
ePRMYdIY Iledu wep

PUOd M .¥0.LE.L0L N .S€.87.9€ 01P0LELOLSESYIE MO[3q d[IW 9°() IDATY Uen{ Ueg Youaq YHOou uo puog [/

AR uen[ues M ,85,9€.L0L N 4LL8%:9€ 018S9€L01L18V9€ eRMYAY JedU Wep MOo[3q 139) ()€ 19ATY uen( ueg 1

1eqeH apmy13uo ayig apmne| a5 (Aaquunu sureu ayg 3y
uoness £oaIng pqumu
Te180[099 5N s

[eyep ou ‘-- }oaloxJ uoneSLry uerpu] ofeaeN ‘JIIN ‘09X MIN Ul 31e SIS [[V]

¥6-€661 ‘OODON MIN

‘eare J9ARY uen( ueg ‘wrerdo1J Lyeng) 193epn uoneSLLy reuoneN ays 10y says Surdwes--1 aiqer,

26



pRYwoo[g Ieau gOOEN Aem

Axaa19p uonEILL] M .ST.50.801 N .,.ST.9€.9€ 01SZS0801STIEIE -431H jo yinos apnu 7' reueo Ajddns-uoneSLur AN ST
Arenguy
I2ATy uen( ueg M ..S1.00.801 N .€2.LT9€E 10S100801€24T9€ 1504 Suiper], uosie)) resu uokue) soSqen e 310y SnQg 174
Aremnquy

12ATYy uen( ueg M .SL.00.801 N .ET.LT9E ShTLSE60 1504 Surper] uosre) resu uokue) sodaqen €7

puod M .00,20.801 N .. 12,159 0100Z08011T1¥9€ PIeYwoo[g reau puod puouruueH 3s3p T
pRYywoolg Ieau puod puowrure

a3eurezp uonedLu] M ..85.10.801 N .SL1¥.9€ 018S10801S1IH9E 159M 2A0QE 339§ ()T S[OYUrUI e urelp uoizedLuy 4
pRYywoo[q Ieau puod puowrwreyy

aS3eurexp uoneSuuy M .85.,10.801 N .TL1¥.9€ 018S10801Z11¥9¢€ 1S9M 2A0QE 139§ ()OS S[OYUBW Je ureIp uoneSLu] 0z
pywoolg Ieau puod puowurepy

a3eure1p uoneuuy M .£0.20.801 N .80.1%:9¢ 01£0Z0801801¥9¢€ 359M 2A0qE 399 ()8 S[OYuLW e urerp uoreu] 61

a3eurerp uoneduuy M ..85.10.801 N .22 17:9€ 018S10801TT1¥9€ PIoywoo[g Jeau puod puoWIWR 1S3M 78 UTRIP 1S9M 81

aSeurerp uoweuy M .£5.10.801 N . 12.19:9€ 01/S108011Z1¥9€ PRYWIOO]g Ieau puod puowwre] 3soMm e UreIp iseg L1
pleywoolg

K1oAT[9p uoneduLy M .F¥.65.L01 N ..8T.1%.9€ 01¥¥6SL01STIFIE Ieau i AemySIH JO 159M I () [eurD) puowure 91
PlRYwoo[g

A1A1[9p uonELL] M .£V.85.L01 N .8%.1¥.9¢ 01EY8SLOISY IH9E Teau AISuyay PRYWOO[g MO[3q [eueD) puowruwrey <1
pleywoo[g

A12A119p uoneSLL] M uTh.LSoL01 N .55, 1¥:9€ 01T¥LSLOTSSTHIE Ieau AIouysy PRYWOO[d 3A0qe [eUe) PUOW W Al
Ouzmmm Jeou

K12A119p uoneSuu] M .18,150£01 N ..ST,17.9€ OLISISZ0ISTIVIE PUsK] £ourAIdsUC) pUOWWIRY Je [eur)) puowweH €1

1enqey apnit3uoy ang apmie] axg (Aequunu aureu ayg (z 3yY)
uopjess £oaing Iaqumu
reotdoj099 ‘s’ E S

PaNURUOD—-H6-€661 ‘0D M3IN
‘eale J9ATY uen( ueg ‘werdorg Ayeng) 19yep uorjedruy reuoneN ayj 1oy sajs Sundureg--1 ajqer,

27



a3eurerp uonedLuy M .F¥€.T2801 N .€€.£7.9€ 0LVETZBO1EEETIE PUP[INI] IESU PUB[}9M JE UteIp uoneSLul puepmiy L
puepmigy
a3eure1p uoneduy M .¥€.72.801 N ..ZE€.£7.9€ 01¥ETT801TECHIE Teau ‘puepiom aA0qe 399 (JOg UTelp uone3LLr puepmay 9¢
Areinqun
1Ay uen( ueg M ..SE.02.801 N ..8€.TH.9¢€ 9€5£9€60 puepmiy Jesu uofue)) ofjuewy olo ot
uojBuruireq
puod M .90.61.801 N .£9,6€.9€ 019061801£V6£9¢ Teau puod 1samynos adeurerp uoAue) ofjuewy olQ ¥
uojBununrey resu puod
deag M .¥0,61.801 N .. 17,6€09€ 0170618011F6€9E y31ou aFeure1p uokue) ofjrewry ol o3 dsas 1seayoN €€
uojBuruireq
puog M .£0.61.801 N .L.6€09€ 11€061801/P6£9€ Teau puod yyou sSeurerp uokue) ofuewy olo 4
uojBurwireq aeau puod
deag M .£0.61.801 N ,,L¥.6€.9€ 01€061801¥6€9€ 1somnos aSeurelp uoue) ofjuewry ofQ o3 dess 3seg 1€
Aremnquy
IoAry uen[ ueg M ..Z€,90.801 N LT 179 GSTLSE60 uoyBuruwrey resu uokue) so3sfreD 0¢
uojBururieq
puod M ..20.40.801 N . 17.8€.9¢ 01Z0£08011¥8E9E Teau puod a[ppru aSeurerp uoue) so3afie 62
uojBuruireq Ieau
daag M .10,£0.801 N . 1¥.8€.9€ 01100801 1¥8€9€E puod a[pprur a3eure1p uodue) soSajren 03 dass yinog 14
uojy3unurey reau puod
daag M ,,00,£0.801 N .. 17.8€.9€ 010040801 1¥8€9¢€ a[ppru a8euresp uokue)) soJajres o3 deas 1seayinog Yrd
uojBunureq reau puod afppru
A1aA1pP uonedLu] M .55,90.801 N ..0V.8€.9€ 0155908010¥8€9€ a8eurexp uokue)) soSajren) reau sapjunds joad 1eua) 9
1eqey apny1duo] axg apmyne] 3ng Jaquinu aureu ajg @3y
uoness Aoamng Jaqumu
e2180[099 '5'N ang

PINUBUOD~$6-€661 ‘0ODOIN M3N
‘eare 19ATY uen{ ueg ‘weidorJ Leng) 193ep uoneSLL [euoreN ay) 10y sajrs Surdureg--'1 ajqeL

28



19pny) Jeau

A3aA1j9p uonESLL] M .LPVhe801 N . 12.0S:9€ 01.F¥¥801120S9€ I9ATy Uen| ueg WOl JNOWM; Je [eued uoyedLul opn) 1S
Areynquy

12ATy uen( ueg M .TE.£V.801 N .. ZE€.6V.9€ 01ZEEYROLTEGYIE yooudrys resu oa3puq AemyBy je a1 g 0S
MO[JIDIBM JEDU IDATY

aBeurep uoneduu] M .,19.5€.801 N .¥2.59.9€ 011¥SE801HZSYIE uen| ueg aaoqe 399 Q¢ uterp uoneduu yoeqloy iseg 6%
MO[JIDIEM JedU IdATY

a8eurep uoneduu] M .TE.SE801 N .F¥T.5.9€ 01Z€SE801FISYIE uen| ueg aaoqe [ 7' urerp uoneSiu yoeqSoy seg 8
MO[JIDJeM JESU IDATY

a8eurep uoneSuuy M .0Z.S€.801 N .LT.SP09€ 010ZSE8014TSY9E uen( ueg aaoqe [ §°( urerp uoyeSu yoeqdoy iseg Viz

™M M .0Z.S€.801 N .LT.SPe9€ 1007S€801£TSVIE MopIarep Teau [[om Supfea] 9%

Axoarop uoneSiuy M ..90,5€.801 N .,S7.5709€ 0190S£801SVSY9E mopIaep Jeau feued A|ddns-uoneduar ypeqloy Sy
MO[JI9JEAL JeoU JOATY

a3eure1p uoneuuy M .20.S€.801 N . T€.5V09€ 0120S£801ZESYIE uen| ueg aaoqe [ /() urerp uonediu yoeqSoy iseqy 47
MO[JIdJEM Teau

puog M .90.Z€.801 N .6€.79.9¢€ 0190Z€8016EHV9E 3¥oeqSoH e alor] uoyeSuuy puepnig Sumurerp puog b
MO[JIayep Ieau

195eMdRg M .65,1€.801 N . Zh.¥be9€ 016S1€801ZVHF9€E ure(] UOISISAL( }oeq30H je Iajemdeq I9ATY Uen( ueg w

daag M ..ST.¥T.801 N ..60.2€:9€ 01STHT80160TE9E quooma ITesu Suudg poomuoyo)) e dseg 152

yues 30035 M FTHT801 N .,60.T€.9€ 11¥THT801602E9€E quoomaN Teau Surrdg poomuono) 3e Nues o0ig ob

puod M FTT801 N ..60.2€9€ 01PTHT801607E9E quoomaN Ieau Suudg poomuoyno) 3e puod 6€

1emdRg M . TTTL801 N .SV.£7.9€ 012TTT801SYEYIE PUBPIDY Je3u 19ATY Uen( Ueg jo [SUuey> L1epuodg 8¢

21013 apnyrBuof ays apmiye] S Aequnu aureu ayg T 3y)
uonejs %w?n:m Iaquunu
Tea180[099 ') EH

panuURUOD-$6-£661 ‘0ODAN MIN
“eare 19ATY uen( ueg ‘wreidoi] Lyeng) 191ep uoneSLLy reuonyeN ayy 10y sayrs Suridureg---1 ajqeL

29



‘uonjeys Sui8e3-mopureans
Kaamg [ea130[099) *g ) B 03 pauIsse JoquINU J9PIO WEIISUMOP a3 ST Jaquinu uoness N3p-1ySe uy sudip g 10 g1 jo pasoduwond st pue aseq LIEP JIUOIPI[D
(TIOISLVM) WaisAg [easuiay pue a8e103g ee-193eM S A3AIg [3130[099) 'S* (] 23 UL Pasn Jaynuapt anbum e st sequmu uoyess £3amg [e21301099 '5°(;

a3ewresp vonedLa] M 67100801 N .SL19:9¢ - g aus yolor uonedu] puowwrey  ¢'Z'1-5NH
a3eure1p uonedLu] M ,PE,10.801 N .FL19:9€ - ¥ aus poloay uonedu] puowuwrey  Z'I-4NH
- M .99.10,801 N .LL1¥:9€ B a31s @ouarpal 1alol] uoneSu] puowwrey  Z'I-€NH
Vel
oeurerp voneduay M ,,86,10.801 N .95.0%,9€ - z a1s palorq uoneduy puowrurey -I0H
a3eure1p uonedLu] M ,0S.10.801 N .ZL15:9€ - 1 ais palorg uoneSuu] puowureyy  Z'1-1NH
a3euresp uonedruy M .8S.¥€.801 N .0b.5%.9¢ - ¥ outs yooload uoneduu doeqloy  Z‘I-¥4H
a3eure1p uoyedLu] M ..00,5€.801 N .€€.5%.9¢ - € auts poloag voneduy ypeqloy  'I-edH
- M 90,586,801 N .Z€.5V.9€ = a31s aouarapar ydlord uonedui] peqloy  Z1-7dH
adeurerp vonedwa] M ,20,9€.801 N ..87.5¥.9¢ - 1 a31s 3olo1g uoneSua] yoeqSoy 1-19H
oeuresp uonedu] M ,£5.40.801 N .01.2:9¢ 01€SL¥80101Z59€ 19pn) Ieau utelp uokedLur pn) 4
1eNqey apm3uo] aig apmine| axg Aequunu aureu ayig @3y
uoness AoaIng Jaqunu
Tea130[099 's'N s

PIPNPUOD—F6-€661 ‘0OXIN MIN
‘eaIe IDATY uen( ueg ‘weirdoid L3peny) 19j3ep uone3LLy reuonjeN ayy 10y says Surdures--'1 a1qeL

30



Table 2.--Information for biological samples collected for the National Irrigation Water
Quality Program, San Juan River area, New Mexico, 1993-94

[Taxon, scientific name, order, family, and so on; N, number of individuals in sample;

cm, centimeters; trophic, feeding guild; position, predominant position in the
ecosystem; analyses, analyses conducted on the sample: I, inorganic;

I/0, inorganic and organic; --, no data]

Site Sample Labo-
number identi- ratory Sample
(fig. 2, fication num- weight
table 1) number Date ber (grams) Type of sample Common name Taxon
2 SJ01IB1 08-25-93 52 285 Whole body Dragonfly larvae Anax spp
2 SJ01IB2 08-25-93 52 289 Whole body Snail Gastropoda
2 SJOTINK 08-25-93 52 76 Whole body Waterboatmen Corixidae
2 SJO1PA 08-25-93 52 36.3 Whole plant Algae Chlorophyta
2 SJO1PM1 08-25-93 52 78.1 Part plant Coontail Ceratophyllum demersum
2 SJ01PM2 08-25-93 52 92.8 Part plant Cattail Typha spp
2 SRO1IB1 07-26-94 58 30 Whole body Dragonfly/damselfly Odonata
larvae
2 SR01IB2 07-26-94 58 45 Whole body Snail Gastropoda
2 SROTINK 07-26-94 58 12 Whole body Waterboatmen Corixidae
2 SRO1PM1 07-26-94 58 100 Part plant Coontail Ceratophyllum demersum
2 SROTPM2 07-26-94 58 100 Part plant Cattail Typha spp
3 SJO4FBF1 08-23-93 52 6,775 Whole body Common carp Cyprinus carpio
3 SJO4FBF2 08-23-93 52 5,216 Whole body Common carp Cyprinus carpio
3 SJO4FBF3 08-23-93 52 8,610 Whole body Common carp Cyprinus carpio
3 SJO4FFS1 08-23-93 52 109.5 Whole body Common carp Cyprinus carpio
3 SJO4FFS2 08-23-93 52 10.8 Whole body Fathead minnow Pimephales promelas
3 SJ04FFS3 08-23-93 52 189 Whole body Western mosquitofish Gambusia affinis
3 SJ04IB 08-23-93 52 5.3 Whole body Damselfly larvae Enallagma spp
3 SJO4INK 08-23-93 52 29 Whole body Backswimmers Notonecta spp
3 SJ040V 08-23-93 52 33.2 Whole body Northern leopard frog Rana pipiens
3 SJO4PA 08-23-93 52 49 Whole plant Algae Chlorophyta
3 SJ04PM1 08-23-93 52 477 Part plant Coontail Ceratophyllum demersum
3 SJ04PM2 08-23-93 52 353 Part plant Cattail Typha spp
3 SRM40V 07-19-%4 58 22 Whole body Northern leopard frog Rana pipiens
3 SRO4FBF 07-19-94 58 8,157.2 Whole body Common carp Cyprinus carpio
3 SRO4FFS 07-19-94 58 4 Whole body Fathead minnow Pimephales promelas
3 SRO41B1 07-19-%4 58 10 Whole body Unknown Osteichthyes
3 SR041B2 07-19-94 58 6 Whole body Snail Gastropoda
3 SRO4PA 07-19-94 58 40 Whole plant Algae Chlorophyta
4 SJ02FF1 08-23-93 52 102.1 Fillet Brown trout Salmo trutta
4 SJ02FF2 08-23-93 52 228 Fillet Rainbow trout Oncorhynchus mykiss
4 SJ02FF3 08-23-93 52 299.8 Fillet Rainbow trout Oncorhynchus mykiss
4 SJ02FF4 08-23-93 52 347.1 Fillet Rainbow trout Oncorhynchus mykiss
4 SJ02FF5 08-23-93 52 395.7 Fillet Rainbow trout Oncorhynchus mykiss
4 SJ02FFS1 08-23-93 52 5.5 Whole body Western mosquitofish Gambusia affinis
4 SJO2FFS2 08-23-93 52 243 Whole body Rainbow trout Oncorhynchus mykiss
4 SJ02FI1 08-23-93 52 1,050.0 Integrated fish Brown trout Salmo trutta
4 SJ02F12 08-23-93 52 5,698.0 Integrated fish Rainbow trout Oncorkynchus mykiss
4 SJ02FI3 08-23-93 52 4,054.0 Integrated fish Rainbow trout Oncorhynchus mykiss
4 SJ02F14 08-23-93 52 6,691.0 Integrated fish Rainbow trout Oncorhynchus mykiss
4 SJ02FI5 08-23-93 52 5,641.0 Integrated fish Rainbow trout Oncorhynchus mykiss
4 SJ02FP1 08-23-93 52 947.9 Part body Brown trout Salmo trutta
4 SJ02FP2 08-23-93 52 5,470 Part body Rainbow trout Oncorhynchus mykiss
4 SJ02FP3 08-23-93 52 3,754.2 Part body Rainbow trout Oncorhynchus mykiss
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Table 2.--Information for biological samples collected for the National Irrigation Water
Quality Program, San Juan River area, New Mexico, 1993-94--Continued

Site Sample Labo-
number identi- ratory Sample
(fig. 2, fication num- weight
table 1) number Date ber (grams) Type of sample Common name Taxon
1 SJ02FP4 082393 52 63439 Part body Rainbow trout Oncorhynchus mykiss
4 SJO2FP5 08-23-93 52 5,245.3 Part body Rainbow trout Oncorhynchus mykiss
4 SJ02IB1 08-23-93 52 138 Whole body Snail Gastropoda
4 SJ021B2 08-23-93 52 15.4 Whole body Roundworm Oligochaeta
4 SJ02INK 08-23-93 52 14 Whole body Diving beetle Hemiptera
4 SJ02PA 08-23-93 52 409 Whole plant Algae Chlorophyta
4 S]02PM 08-23-93 52 474 Whole plant Unknown Plantae
4 SR02FF01 07-18-94 58 170.3 Fillet Brown trout Salmo trutta
4 SRO2FF02 07-18-94 58 11.1 Fillet Brown trout Salmo trutta
4 SRO2FF03 07-18-94 58 103.0 Fillet Rainbow trout Oncorhynchus mykiss
4 SRO2FF04 07-18-94 58 209 Fillet Rainbow trout Oncorhynchus mykiss
4 SRO2FF05 07-18-94 58 200.0 Fillet Rainbow trout Oncorhynchus mykiss
4 SRO2FFS 07-18-94 58 33 Whole body Rainbow trout Oncorhynchus mykiss
4 SRO2FI01 07-18-94 58 1,827 Integrated fish Brown trout Salmo trutta
4 SRO2F102 07-18-94 58 149.4 Integrated fish Brown trout Salmo trutta
4 SRO2FI03 07-18-94 58 1,383.7 Integrated fish Rainbow trout Oncorhynchus mykiss
4 SRO2FI04 07-18-94 58 236.3 Integrated fish Rainbow trout Oncorhynchus mykiss
4 SRO2FI05 07-18-94 58 4,365.3 Integrated fish Rainbow trout Oncorhynchus mykiss
4 SRO2FP01 07-18-94 58 1,652.4 Part body Brown trout Salmo trutta
4 SRO2FP02 07-18-94 58 1383 Part body Brown trout Salmo trutta
4 SRO2FP03 07-18-94 58 1,280.7 Part body Rainbow trout Oncorhynchus mykiss
4 SRO2FP04 07-18-94 58 2154 Part body Rainbow trout Oncorhynchus mykiss
4 SRO2FP05 07-18-94 58 4,165.1 Part body Rainbow trout Oncorhynchus mykiss
4 SR02IB1 07-18-94 58 28 Whole body Snail Gastropoda
4 SR02IB2 07-18-94 58 16 Whole body Segmented worm Annelida
4 SR02PA 07-18-94 58 53 Whole plant Algae Chlorophyta
5 SJOSFBF 08-24-93 52 928 Whole body Common carp Cyprinus carpio
5 SJO5FF1 08-24-93 52 180 Fillet Brown trout Salmo trutta
5 SJOSFF2 08-24-93 52 358.1 Fillet Rainbow trout Oncorhynchus mykiss
5 SJO5FF3 08-24-93 52 144.2 Fillet Rainbow trout Oncorhynchus mykiss
5 SJO5FF4 08-24-93 52 294 Fillet Rainbow trout Oncorhynchus mykiss
5 SJOSFF5 08-24-93 52 1914 Fillet Rainbow trout Oncorhynchus mykiss
5 SJO5FF6 08-24-93 52 153.6 Fillet Rainbow trout Oncorltynchus mykiss
5 SJOSFFS 08-24-93 52 10.1 Whole body Fathead minnow Pimephales promelas
5 SJOSFI1 08-24-93 52 1,729.0 Integrated fish Brown trout Salmo trutta
5 SJO5F12 08-24-93 52 5,046.0 Integrated fish Rainbow trout Oncorhynchus mykiss
5 SJOSFI3 08-24-93 52 1,587.0 Integrated fish Rainbow trout Oncorhynchus mykiss
5 SJ05FI4 08-24-93 52 32060  Integrated fish Rainbow trout Oncorhynchus mykiss
5 SJOSFI5 08-24-93 52 3,147.0 Integrated fish Rainbow trout Oncorlynchus mykiss
5 SJO5FI6 08-24-93 52 1,985.0 Integrated fish Rainbow trout Oncorhynchus mykiss
5 SJOSFP1 08-24-93 52 1549 Part body Brown trout Salmo trutta
5 SJO5FP2 08-24-93 52 1,687.9 Part body Rainbow trout Oncorhynchus mykiss
5 SJO5FP3 08-24-93 52 1,442.8 Part body Rainbow trout Oncorhynchus mykiss
5 SJO5FP4 08-24-93 52 2,976.6 Part body Rainbow trout Oncorhynchus mykiss
5 SJOSFP5 08-24-93 52 2,955.6 Part body Rainbow trout Oncorhynchus mykiss
5 SJOSFP6é 08-24-93 52 1,831.4 Part body Rainbow trout Oncorhynchus mykiss
5 SJosIB 08-24-93 52 5.9 Whole body Dragonfly/damselfly Odonata
ae
5 SJOSINK 08-24-93 52 19.5 Whole body Waterboatmen Corixidae
5 SJOSPA 08-24-93 52 4.4 Whole plant Algae Chlorophyta
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Table 2.--Information for biological samples collected for the National Irrigation Water
Quality Program, San Juan River area, New Mexico, 1993-94--Continued

Site Sample Labo-
number identi- ratory Sample
(6g. 2, fication num- weight
table 1) number Date ber (grams) Type of sample Common name Taxon
5 "SJOSPM1 08-24-93 52 40.3 Part plant Coontail Ceratophyllum demersum
5 SJOSPM2 08-24-93 52 827 Part plant Cattail Typha spp
5 SJOSPM3 08-24-93 52 34.2 Whole plant Duckweed Potamogeton spp
5 SRO5FFS1 07-19-%4 58 8 Whole body Common carp Cyprinus carpio
5 SROSFFS2 07-19-94 58 28 Whole body Fathead minnow Pimephales promelas
5 SRO5IB 07-19-94 58 213 Whole body Damselfly larvae Enallagma spp
5 SROSPA 07-19-94 58 28 Whole plant Algae Chlorophyta
6 SJO3FF1 08-23-93 52 2934 Fillet Brown trout Salmo trutta
6 SJO3FF2 08-23-93 52 3412 Fillet Rainbow trout Oncorhiynchus mykiss
6 SJO3FF3 08-23-93 52 264.1 Fillet Rainbow trout Oncorhynchus mykiss
6 SJO3FFS 08-23-93 52 29 Whole body Brown trout Salmo trutta
6 SJO3FI1 08-23-93 52 2,694.0 Integrated fish Brown trout Salmo trutta
6 SJO3F12 08-23-93 52 5,640.0 Integrated fish Rainbow trout Oncorltynchus mykiss
6 SJO3FI3 08-23-93 52 4,054.0 Integrated fish Rainbow trout Oncorltynchus mykiss
6 SJO3FP1 08-23-93 52 2,400.6 Part body Brown trout Salmo trutta
6 SJO3FP2 08-23-93 52 5,298.8 Part body Rainbow trout Oncorltynchus mykiss
6 SJO3FP3 08-23-93 52 3,789.9 Part body Rainbow trout Oncorhynchus mykiss
6 SJo3IB 08-23-93 52 347 Whole body Midge larvae Tendipes spp
6 SJo3oV 08-23-93 52 17.2 Whole body Northern leopard frog Rana pipiens
6 SJO3PA 08-23-93 52 74.2 Whole plant Algae Chlorophyta
6 SJ03PM 08-23-93 52 118 Part plant Cattail Typha spp
6 SRO3FF01 07-19-94 58 314 Fillet Rainbow trout Oncorhynchus mykiss
6 SRO3FFS1 07-19-94 58 41 Whole body Fathead minnow Pimephales promelas
6 SRO3FFS2 07-19-94 58 4 Whole body Western mosquitofish Gambusia affinis
6 SRO3FI01 07-19-94 58 6,429.6 Integrated fish Rainbow trout Oncorhynchus mykiss
6 SRO3FP01 07-19-94 58 6,115.6 Part body Rainbow trout Oncorhynchus mykiss
6 SR03IB1 07-19-%4 58 10 Whole body Mayfly larvae Ephemeroptera
6 SRO3IB2 07-19-94 58 42 Whole body Snail Gastropoda
6 SRO3PA 07-19-94 58 32 Whole plant Algae Chlorophyta
10 SJO6FF1 08-24-93 52 1783  Fillet Rainbow trout Oncorkynchus mykiss
10 SJO6FF2 08-24-93 52 184.1 Fillet Rainbow trout Oncorhynchus mykiss
10 SJOsFF3 08-24-93 52 52.3 Fillet Rainbow trout Oncorliynchus mykiss
10 SJO6FF4 08-24-93 52 48.1 Fillet Brown trout Salmo trutta
10 SJO6FF5 08-24-93 52 183 Fillet Brown trout Salmo trutta
10 SJO6FFS 08-24-93 52 233 Whole body Rainbow/brown trout Oncorhynchus mykiss/Salmo
trutta
10 SJO6FI1 08-24-93 52 3,459.0 Integrated fish Rainbow trout Oncorhynchus mykiss
10 SJO6F12 08-24-93 52 2,170.0 Integrated fish Rainbow trout Oncorhynchus mykiss
10 SJOsFI3 08-24-93 52 538.0 Integrated fish Rainbow trout Oncorhynchus mykiss
10 SJOsFI4 08-24-93 52 567.0 Integrated fish Brown trout Salmo trutta
10 SJO6FI5 08-24-93 52 185.0 Integrated fish Brown trout Salmo trutta
10 SJO6FP1 08-24-93 52 3,280.7 Part body Rainbow trout Oncorhynchus mykiss
10 SJOsFP2 08-24-93 52 1,985.9 Part body Rainbow trout Oncorhynchus mykiss
10 SJO6FP3 08-24-93 52 485.7 Part body Rainbow trout Oncoritynchus mykiss
10 SJO6FP4 08-24-93 52 5189 Part body Brown trout Salmo trutta
10 SJO6FP5 08-24-93 52 166.7 Part body Brown trout Salmo trutta
10 SJosIB 08-24-93 52 439 Whole body Segmented worm Annelida
10 SJOSPA 08-24-93 52 744 Whole plant Algae Chlorophyta
10 SRO6FF01 07-18-94 58 340.0 Fillet Rainbow trout Oncorltynchus mykiss
10 SRO6FF02 07-18-94 58 375.8 Fillet Brown trout Salmo trutta
10 SRO6FF03 07-18-94 58 17.0 Fillet Brown trout Salmo trutta
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Table 2.--Information for biological samples collected for the National Irrigation Water

Quality Program, San Juan River area, New Mexico, 1993-94--Continued

Site Sample Labo-
number identi- ratory Sample
(fig. 2, fication num- weight
table T) number Date ber (grams) Type of sample Common name Taxon

10 SRO6FF04 071894 58 298 Fillet Rainbow trout Oncorkynchus mykiss

10 SRO6FI01 07-18-94 58 42120  Integrated fish  Rainbow trout Oncorhynchus mykiss

10 SRO6FI02 07-18-94 58 3,800.0 Integrated fish Brown trout Salmo trutta

10 SRO6FI03 07-18-94 58 169.0 Integrated fish Brown trout Salmo trutta

10 SRO6FI04 07-18-94 58 250.0 Integrated fish Rainbow trout Oncorhynchus mykiss

10 SRO6FP01 07-18-94 58 3,872.0 Part body Rainbow trout Oncorhynchus mykiss

10 SRO6FP02 07-18-%4 58 34242 Part body Brown trout Salmo trutta

10 SRO6FP03 07-18-94 58 152.0 Part body Brown trout Salmo trutta

10 SRO6FPO4 07-18-94 58 202  Partbody Rainbow trout Oncorhynchus mykiss

10 SR06IB 07-18-94 58 14 Whole body Mayfly larvae Ephemeroptera

10 SRO6PA 07-18-94 58 46 Whole plant Algae Chlorophyta

11 SJO7FF1 08-24-93 52 411.3 Fillet Brown trout Salmo trutta

11 SJO7FF2 08-24-93 52 108.8 Fillet Rainbow trout Oncorhynchus mykiss

11 SJO7FF3 08-24-93 52 191.8 Fillet Rainbow trout Oncorhynchus mykiss

11 SJO7FF4 08-24-93 52 20.6 Fillet Rainbow trout Oncorhynchus mykiss

1 SJO7FF5 08-24-93 52 425 Fillet Brown trout Salmo trutta

11 SJO7FFS1 08-24-93 52 265 Whole body Fathead /western Pimephales promelas/
mosquitofish Gambusia affinis

1 SJO7FFS2 08-24-93 52 30.8 Whole body Brown trout Salmo trutta

11 SJO7FI1 08-24-93 52 4,933.0 Integrated fish Brown trout Salmo trutta

11 SJO7FI2 08-24-93 52 1,389.0 Integrated fish Rainbow trout Oncorhynchus mykiss

11 SJO7FI3 08-24-93 52 2,806.0 Integrated fish Rainbow trout Oncorltynchus mykiss

1 SJO7F14 08-24-93 52 4,536.0 Integrated fish Rainbow trout Oncorltynchus mykiss

11 SJO7FI5 08-24-93 52 7,939.0 Integrated fish Brown trout Salmo trutta

11 SJO7FP1 08-24-93 52 45217 Part body Brown trout Salmo trutta

11 SJO7FP2 08-24-93 52 1,280.2 Part body Rainbow trout Oncorhynchus mykiss

it SJO7FP3 08-24-93 52 2,614.2 Part body Rainbow trout Oncorhynchus mykiss

11 SJO7FP4 08-24-93 52 45154 Part body Rainbow trout Oncorhynchus mykiss

11 SJO7FPS 08-24-93 52 7,896.5 Part body Brown trout Salmo trutta

1 SJ07IB 08-24-93 52 23 Whole body Midge larvae Chironomidae

11 SJO7PA 08-24-93 52 711 Whole plant Algae Chlorophyta

11 SJO7PM 08-24-93 52 431 Part plant Cattail Typha spp

1 SRO7FFO01 07-18-94 58 2581 Fillet Brown trout Salmo trutta

1 SRO7FF02 07-18-94 58 356.7 Fillet Rainbow trout Oncorhynchus mykiss

1 SRO7FF03 07-18-94 58 29 Fillet Brown trout Salmo trutta

11 SRO7FF04 07-18-94 58 225 Fillet Rainbow trout Oncorhynchus mykiss

11 SRO7FI01 07-18-94 58 3,049.0 Integrated fish Brown trout Salmo trutta

1 SRO7F102 07-18-94 58 3,843.0 Integrated fish Rainbow trout Oncorhynchus mykiss

1 SRO7F103 07-18-94 58 326.0 Integrated fish Brown trout Salmo trutta

1 SRO7FI04 07-18-94 58 145.0 Integrated fish Rainbow trout Oncorhynchus mykiss

1 SRO7FP01 07-18-94 58 2,790.9 Part body Brown trout Salmo trutta

11 SRO7FP02 07-18-94 58 3,486.3 Part body Rainbow trout Oncorhynchus mykiss

11 SRO7FPO3 07-18-94 58 297.0 Part body Brown trout Salmo trutta

11 SRO7FP04 07-18-94 58 1225 Part body Rainbow trout Oncorhynchus mykiss

1 SRO7IB 07-18-94 58 285 Whole body Mayfly larvae Ephemeroptera

11 SRO7PA 07-18-94 58 51 Whole plant Algae Chlorophyta

12 SJ10FFS1 08-19-93 52 295 Whole body Plains killifish Fundulus zebrinus

12 SJ10FFS2 08-19-93 52 10.7 Whole body Western mosquitofish Gambusia affinis

12 SJ10IB1 08-19-93 52 13.9 Whole body Dragonfly /damselfly Anax spp(Enallagma spp
larvae
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Table 2.--Information for biological samples collected for the National Irrigation Water

Quality Program, San Juan River area, New Mexico, 1993-94--Continued

Site Sample Labo-
number identi- ratory Sample
(fig. 2, fication num- weight
table 1) number Date ber (grams) Type of sample Common name Taxon
12 SJ101B2 08-19-93 52 29.7 Whole body Snail Gastropoda
12 SJ10INK 08-19-93 52 19 Whole body Waterboatmen Corixidae
12 SJ10PM1 08-19-93 52 29.6 Whole plant Unknown Plantae
12 SJ10PM2 08-19-93 52 59.9 Part plant Cattail Typha spp
12 SR10FFS 07-20-94 58 6 Whole body Plains killifish Fundulus zebrinus
12 SR10IB1 07-20-94 58 7 Whole body Dragonfly/damselfly Odonata
larvae
12 SR10IB2 07-20-94 58 15 Whole body Snail Gastropoda
12 SR10PM 07-20-%4 58 59 Part plant Cattail Typha spp
22 SJ11FFS1 08-19-93 53 35.6 Whole body Western mosquitofish Gambusia affinis
22 SJ11IB1 08-19-93 53 13.1 Whole body Snail Gastropoda
22 SJ111B2 08-19-93 53 20.5 Whole body Dragonfly/damselfly Odonata
larvae
22 SJ11INK 08-19-93 53 6.8 Whole body Waterboatmen Corixidae
22 SJ11PA 08-19-93 53 58.8 Whole plant Algae Chlorophyta
22 SJ11PM1 08-19-93 53 84.2 Part plant Cattail Typha spp
22 SJ11PM2 08-19-93 53 372 Part plant Bullrush Scirpus spp
22 SJ11PM3 08-19-93 53 1044 Part plant Unknown Plantae
22 SR11FFS 07-26-94 58 22 Whole body Western mosquitofish Gambusia affinis
22 SR11IB1 07-26-94 58 14 Whole body Dragonfly/damselfly Odonata
larvae
22 SR11IB2 07-26-94 58 20 Whole body Snail Gastropoda
22 SR11PA 07-26-94 58 4 Whole plant Algae Chlorophyta
22 SR11PM 07-26-94 58 403 Part plant Coontail Ceratophyllum demersum
29 SRMGIB 07-27-94 59 35 Whole body Dragonfly larvae Anax spp
29 SRMGPA 07-27-94 59 53 Whole plant Algae Chlorophyta
29 SRMGPM 07-27-94 59 102 Part plant Cattail Typha spp
30 SJ220V 08-17-93 53 4.8 Whole body Western spadefoot Scaphiopus hammondii
30 SJ22PA 08-17-93 53 30.8 Whole plant Algae Chlorophyta
30 SJ22PM 08-17-93 53 30.9 Part plant Bullrush Scirpus spp
30 SR22PA 07-20-94 58 27 Whole plant Algae Chlorophyta
30 SR22PM 07-20-94 58 40 Part plant Bullrush Scirpus spp
34 SROAIB 07-21-94 59 10 Whole body Dragonfly/damselfly Odonata
larvae
34 SROAINK 07-21-94 59 19 Whole body Backswimmers Notonecta spp
34 SROAOV 07-21-94 59 215 Whole body Tiger salamander Ambystoma tigrinum
34 SROAPA 07-21-94 59 19 Whole plant Algae Chlorophyta
35 SJ231B 08-10-93 53 7.7 Whole body Dragonfly larvae Anax spp
35 SJ23INK 08-10-93 53 3.2 Whole body Backswimmers Notonecta spp
35 Sj230V 08-10-93 53 83 Whole body Western spadefoot Scaphiopus hammondii
35 SJ23PA 08-10-93 53 57.6 Whole plant Algae Chlorophyta
35 SR23IB 07-21-94 58 19 Whole body Dragonfly/damselfly Odonata
larvae
35 SR230V1 07-21-94 58 25 Whole body Western spadefoot Scaphiopus hammondii
35 SR230V2 07-21-94 58 15 Whole body Western spadefoot Scaphiopus hammondii
35 SR23PA 07-21-94 58 55 Whole plant Algae Chlorophyta
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Table 2.--Information for biological samples collected for the National Irrigation Water

Quality Program, San Juan River area, New Mexico, 1993-94--Continued

Site Sample Labo-

number identi- ratory Sample

(ig. 2, fication num- weight

table 1) number Date ber (grams) Type of sample Common name Taxon
35 SR23PM 07-21-9 58 137 Part plant Coontail Ceratophyllum demersum
37 SJ24FFS1 08-18-93 53 10.1 Whole body Western mosquitofish Gambusia affinis
37 SJ24FFS2 08-1893 53 268 Whole body Common carp Cyprinus carpio
37 SJ24FFS3 08-18-93 53 58 Whole body Fathead minnow Pimephales promelas
37 SJ24FFs4 08-18-93 53 304 Whole body Plains killifish Fundulus zebrinus
37 SJ241B 08-18-93 53 53 Whole body Dragonfly larvae Anax spp
37 SJ24INK 08-18-93 53 18 Whole body Backswimmers Notonecta spp
37 SJ24PA 08-18-93 53 294 Whole plant Algae Chlorophyta
37 SJ24PM1 08-18-93 53 182.7 Part plant Cattail Typha spp
37 S]24PM2 08-18-93 53 131 Part plant Coontail Ceratophyllum demersum
37 SR24FBF 07-21-94 58 2,240 Whole body Common carp Cyprinus carpio
37 SR24FF51 07-21-94 58 24 Whole body Plains killifish Fundulus zebrinus
37 SR24FFS2 07-21-9%4 58 78 Whole body Fathead minnow Pimephales promelas
37 SR241B1 07-21-94 58 14 Whole body Dragonfly/damselfly Odonata

ae
37 SR241B2 07-21-94 58 10 Whole body Crayfish Orconectes spp
37 SR240V 07-21-%4 58 70 Whole body Bullfrog tadpole Rana catesbeiana
37 SR24PA 07-21-94 58 26 Whole plant Algae Chlorophyta
37 SR24PM1 07-21-94 58 75 Part plant Coontail Ceratophyllum demersum
37 SR24PM2 07-21-94 58 102 Part plant Cattail Typha spp
38 SJ32FFS1 08-12-93 53 6.9 Whole body Unknown Osteichthyes
38 S]32FFS2 08-12-93 53 19.9 Whole body Fathead minnow Pimephales promelas
38 S]32FFS3 08-12-93 53 35.1 Whole body Fathead minnow Pimephales promelas
38 SJ32IB 08-12-93 53 13.1 Whole body Dragonfly larvae Anax spp
38 SJ32PA2 08-12-93 53 365 Whole plant Algae Chlorophyta
38 SR32FBF 07-27-94 59 385 Whole body Flannelmouth sucker Catostomus latipinnis
38 SR32FFS 07-27-94 59 52 Whole body Longnose dace Rhinichthys cataractae
38 SR32IB 07-27-94 59 13 Whole body Dragonfly larvae Anax spp
38 SR32PA 07-27-94 59 108 Whole plant Algae Chlorophyta
39 SJ18INK 08-17-93 53 18.9 Whole body Waterboatmen Corixidae
39 SJ18PA 08-17-93 53 289.9 Whole plant Algae Chlorophyta
39 SR18PA 07-21-94 58 98 Whole plant Algae Chlorophyta
39 SR18PM 07-21-94 58 69 Part plant Coontail Ceratophyllum demersum
39 SR19INK 07-21-9%4 58 10 Whole body Backswimmers Notonecta spp
39 SR190V 07-21-94 58 140 Whole body Tiger salamander Ambystoma tigrinum
42 SJ33FFS1 08-12-93 53 108 Whole body Western mosquitofish Gambusia affinis
42 SJ33FFS2 08-12-93 53 219 Whole body Fatheads/suckers Pimephales promelas/
Catostomus spp
42 SJ33FFS3 08-12-93 53 39.4 Whole body Red shiner Cyprinella lutrensis
42 SR33FFS 07-26-94 59 19 Whole body Western mosquitofish Gambusia affinis
42 SR33IB 07-26-94 59 6 Whole body Dragonfly/damselfly Odonata
larvae

2 SR330V 07-26-94 59 2 Whole body Western spadefoot Scaphiopus hammondii
42 SR33PA 07-26-94 59 26 Whole plant Algae Chlorophyta
43 SJ34FFS1 08-12-93 53 6.1 Whole body Black bullhead Ictalurus punctatus
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Table 2.--Information for biological samples collected for the National Irrigation Water

Quality Program, San Juan River area, New Mexico, 1993-94--Continued

Site Sample Labo-
number identi- ratory Sample
(fig. 2, fication num- weight
table 1) number Date ber (grams) Type of sample Common name Taxon
43 SJ34FFS2 08-12-93 53 14 Whole body Western mosquitofish Gambusia affinis
43 SJ34IB1 08-12-93 53 34 Whole body Dragonfly larvae Anax spp
43 S]341B2 08-12-93 53 19.6 Whole body Crayfish Orconectes spp
43 5J34PM1 08-12-93 53 387 Part plant Cattail Typha spp
43 SJ34PM2 08-12-93 53 8.9 Part plant Cattail Typha spp
43 SR34FF51 07-26-94 59 18 Whole body Western mosquitofish Gambusia affinis
43 SR34FF52 07-26-94 59 206 Whole body Green sunfish Lepomis cyanellus
43 SR341B1 07-26-94 59 10 Whole body Dragonfly/damselfly Odonata
larvae
43 SR341B2 07-26-94 59 8 Whole body Snail Gastropoda
43 SR340V1 07-26-94 59 5 Whole body Western spadefoot Scaphiopus hammondii
43 SR340V2 07-26-94 59 3 Whole body Bullfrog tadpole Rana catesbeiana
43 SR34PM1 07-26-94 59 42 Part plant Widgeongrass Ruppia maritima
43 SR34PM2 07-26-94 59 122 Part plant Cattail Typha spp
49 SJ27FFS1 08-13-93 53 435 Whole body Unknown Plantae
49 SJ27FFS2 08-13-93 53 282 Whole body Fathead minnow Pimephales promelas
49 S]27FFS3 08-13-93 53 30.6 Whole body Western mosquitofish Gambusia affinis
49 SJ271B1 08-13-93 53 375 Whole body Crayfish Orconectes spp
49 S]271B2 08-13-93 53 9.1 Whole body Dragonfly larvae Anax spp
49 S]27INK 08-13-93 53 38 Whole body Whirly gig Gyrinidae
49 SJ270V1 08-13-93 53 117 Whole body Western spadefoot Scaphiopus hammondii
49 SJ27PA 08-13-93 53 294 Whole plant Algae Chlorophyta
49 S]27PM 08-13-93 53 135.3 Part plant Cattail Typha spp
49 SR27FBF 07-27-94 58 6 Whole body Rannelmouth sucker Catostomus latipinnis
49 SR27FFS1 07-27-94 58 50 Whole body Western mosquitofish Gambusia affinis
49 SR27FFS2 07-27-94 58 30 Whole body Fathead minnow Pimephales promelas
49 SR271B1 07-27-94 58 20 Whole body Dragonfly/damselfly Odonata
larvae
49 SR270V 07-27-94 58 20 Whole body Northern leopard frog Rana pipiens
49 SR27PA 07-27-94 58 30 Whole plant Algae Chlorophyta
49 SR27PM 07-27-94 58 260 Part plant Cattail Typha spp
51 SJ30FBF 08-11-93 53 72 Whole body Flannelmouth sucker Catostomus latipinnis
51 SJ30FFS 08-11-93 53 255 Whole body Red shiner Cyprinella lutrensis
51 SJ30IB 08-11-93 53 221 Whole body Mayfly larvae Ephemeroptera
51 SJ30INK 08-11-93 53 13 Whole body Whirly gig Gyrinidae
51 SJ300V 08-11-93 53 22 Whole body Western spadefoot Scaphiopus hammondii
51 SJ30PA 08-11-93 53 21.7 Whole plant Algae Chlorophyta
51 SJ30PM 08-11-93 53 11.1 Whole plant Unknown Plantae
51 SR30FFS1 07-26-94 58 65 Whole body Red shiner Cyprinella lutrensis
51 SR30FFS2 07-26-94 58 5 Whole body Unknown Osteichthyes
51 SR30FFS3 07-26-94 58 30 Whole body Flannelmouth sucker Catostomus latipinnis
51 SR30IB 07-26-94 58 25 Whole body Dragonfly/damselfly Odonata
larvae
51 SR300V 07-26-94 58 25 Whole body Western spadefoot Scaphiopus hammondii
51 SR30PA 07-26-94 58 50 Whole plant Algae Chlorophyta
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52 SJ31FFS 08-11-93 53 6.7 Whole body Red shiner Cyprinella lutrensis
52 SJ31PA 08-11-93 53 20.8 Whole plant Algae Chlorophyta
52 SR31FFS 07-26-94 59 41 Whole body Flannelmouth sucker Catostomus latipinnis
52 SR31IB 07-26-94 59 20 Whole body Dragonfly larvae Anax spp
52 SR31PA 07-26-%4 59 25 Whole plant Algae Chlorophyta
52 SR31PM 07-26-94 59 110 Part plant Cattail Typha spp

38



Table 2.--Sample information for biological samples collected for the National Irrigation
Water Quality Program, San Juan River, New Mexico 1993-94--Continued

Site Sample Labo- Aver-

number identi- ratory Average age

(fig. 2, fication num- weight length Anal-

table 1) number Date ber N (grams) (cm) Trophic Position yses
2 SJ01IB1 08-25-93 52 - - - Carnivorous Benthic I
2 SJ011B2 08-25-93 52 - - - Herbivorous Benthic I
2 SJO1INK 08-25-93 52 - - - Predatory Pelagic I
2 SJO1PA 08-25-93 52 - - - - - I
2 SJ01PM1 08-25-93 52 - - - - - I
2 Sjo1PM2 08-25-93 52 - - - - - I
2 SRO1IB1 07-26-94 58 - - - Carnivorous Pelagic I
2 SRO1IB2 07-26-94 58 - - - Herbivorous Benthic I
2 SRO1INK 07-26-94 58 - - - Predatory Pelagic I
2 SRO1PM1 07-26-94 58 - - - - - I
2 SRO1PM2 07-26-94 58 - - - - - I
3 SJO4FBF1 08-23-93 52 4 1,658.5 50 Herbivorous Benthic /0
3 SJO4FBF2 08-23-93 52 4 1,304 46.1 Herbivorous Benthic /0
3 SJO4FBF3 08-23-93 52 4 2,1255 54 Herbivorous Benthic 1/0
3 SJO4FFS1 08-23-93 52 - - - Herbivorous Benthic /0
3 SJO4FFS2 08-23-93 52 - - - Omnivorous Pelagic /0
3 SJO4FFS3 08-23-93 52 - - - Carnivorous Pelagic 1/0
3 SJ041B 08-23-93 52 - - - Carnivorous Pelagic I
3 SJO4INK 08-23-93 52 - - - Predatory Pelagic I
3 Sjo4ov 08-23-93 52 - - - Carnivorous Benthic I
3 SJ04PA 08-23-93 52 - - - - - I
3 Sj04PM1 08-23-93 52 - - - - - 1
3 Sjo4PM2 08-23-93 52 - - - - - I
3 SR040V 07-19-94 58 2 - - Carnivorous Benthic I
3 SRO4FBF 07-19-94 58 2 4,078.6 58.4 Herbivorous Benthic /0
3 SRO4FFS 07-19-94 58 - - - Omnivorous Pelagic 1
3 SR041B1 07-19-94 58 - - - Unknown Unknown I
3 SR041B2 07-19-94 58 - - - Herbivorous Benthic I
3 SRO4PA 07-19-94 58 - - - - - I
4 SJ02FF1 08-23-93 52 2 - - Carnivorous Pelagic /0
4 SJO2FF2 08-23-93 52 4 - - Carnivorous Pelagic /O
4 SJO2FF3 08-23-93 52 4 - - Carnivorous Pelagic /0
4 SJO2FF4 08-23-93 52 4 - - Carnivorous Pelagic /0
4 SJO2FF5 08-23-93 52 4 - - Carnivorous Pelagic 1/0
4 SJ02FFS1 08-23-93 52 - - - Carnivorous Pelagic I
4 SJO2FFS2 08-23-93 52 - - - Carnivorous Pelagic I/0
4 SJO2FI1 08-23-93 52 2 525 34.5 Carnivorous Pelagic 1/0
4 SJ02F12 08-23-93 52 4 1424.5 475 Carnivorous Pelagic 1/0
4 SJ02FI3 08-23-93 52 4 1,013.5 433 Carnivorous Pelagic 1/0
4 SJ02F14 08-23-93 52 4 1,672.8 513 Carnivorous Pelagic 1/0
4 SJ02FI5 08-23-93 52 4 1,4103 47 Carnivorous Pelagic I/0
4 SJ02FP1 08-23-93 52 2 - - Carnivorous Pelagic /0
4 SJ02FP2 08-23-93 52 4 - - Carnivorous Pelagic I/0
4 SJ02FP3 08-23-93 52 4 - - Carnivorous Pelagic 1/0
4 SJ02FP4 08-23-93 52 4 - - Carnivorous Pelagic 1I/0
4 SJ02FP5 08-23-93 52 4 - - Carnivorous Pelagic /0
4 SJ02IB1 08-23-93 52 - - - Herbivorous Benthic I
4 SJ021B2 08-23-93 52 - - - Omnivorous Benthic I
4 SJ02INK 08-23-93 52 - - - Predatory Pelagic 1
4 SJ02PA 08-23-93 52 - - - - - I
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Table 2.--Sample information for biological samples collected for the National Irrigation
Water Quality Program, San Juan River, New Mexico 1993-94--Continued

Site Sample Labo- Aver-
number identi- ratory Average age
(fig. 2, fication num- weight length Anal-
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4 SJ02PM 08-23-93 52 - - - - - I
4 SRO2FF01 07-18-94 58 4 - - Carnivorous Pelagic 1/0
4 SR02FF02 07-18-94 58 3 - - Carnivorous Pelagic I
4 SR02FF03 07-18-94 58 4 - - Carnivorous Pelagic /0
4 SRO2FF04 07-18-94 58 4 - - Carnivorous Pelagic I/0
4 SRO2FF05 07-18-94 58 4 - - Carnivorous Pelagic 1/0
4 SRO2FFS 07-18-94 58 - - - Carnivorous Pelagic 1/0
4 SRO2FI01 07-18-94 58 4 455.7 329 Carnivorous Pelagic 1/0
4 SRO2FI02 07-18-94 58 3 49.8 16.5 Carnivorous Pelagic I
4 SRO2FI03 07-18-94 58 4 345.9 304 Carnivorous Pelagic I/0
4 SRO2FI104 07-18-94 58 3 78.8 18.6 Carnivorous Pelagic 1/0
4 SRO2FI05 07-18-94 58 4 1,091.3 425 Carnivorous Pelagic 1/0
4 SRO2FP01 07-18-94 58 4 - - Carnivorous Pelagic 1/0
4 SRO2FP02 07-18-94 58 3 - - Carnivorous Pelagic 1
4 SR02FP03 07-18-94 58 4 - - Carnivorous Pelagic 1/0
4 SRO2FP04 07-1894 58 4 - - Carnivorous Pelagic I/0
4 SRO2FP05 07-18-94 58 4 - - Carnivorous Pelagic 1/0
4 SR02IB1 07-18-94 58 - - - Herbivorous Benthic 1
4 SR02IB2 07-18-94 58 - - - Omnivorous Benthic 1
4 SRO2PA 07-18-94 58 - - - - - 1
5 SJOSFBF 08-24-93 52 1 928 38 Herbivorous Benthic I
5 SJO5FF1 08-24-93 52 3 - - Carnivorous Pelagic /0
5 SJOSFF2 08-24-93 52 4 - - Carnivorous Pelagic I/0
5 SJOSFF3 08-24-93 52 4 - - Carnivorous Pelagic 1/0
5 SJO5FF4 08-24-93 52 4 - - Carnivorous Pelagic /0
5 SJOSFF5 08-24-93 52 3 - - Carnivorous Pelagic /0
5 SJOSFF6 08-24-93 52 4 - - Carnivorous Pelagic 1/0
5 SJOSFFS 08-24-93 52 - - - Omnivorous Pelagic 1/0
5 SJOSFI1 08-24-93 52 3 2,125.5 353 Carnivorous Pelagic I/0
5 SJOSF12 08-24-93 52 4 1,261.5 474 Carnivorous Pelagic 1/0
5 SJOSF13 08-24-93 52 4 396.8 31 Carnivorous Pelagic 1/0
5 SJO5F14 08-24-93 52 4 801.5 415 Carnivorous Pelagic /0
5 SJOSFIS 08-24-93 52 3 1,049 345 Carnivorous Pelagic 1/0
5 SJO5FI6 08-24-93 52 4 496.3 344 Carnivorous Pelagic /0
5 SJO5FP1 08-24-93 52 3 - - Carnivorous Pelagic 1/0
5 SJOSFP2 08-24-93 52 4 - - Carnivorous Pelagic 1/0
5 SJOSFP3 08-24-93 52 4 - - Carnivorous Pelagic /0
5 SJO5FP4 08-24-93 52 4 - - Carnivorous Pelagic 170
5 SJOSFP5 08-24-93 52 3 - - Carnivorous Pelagic /0
5 SJOSFP6 08-24-93 52 4 - - Carnivorous Pelagic 1/0
5 SJ0SIB 08-24-93 52 - - - Carnivorous Pelagic 1
5 SJOSINK 08-24-93 52 - - - Predatory Pelagic 1
5 SJOSPA 08-24-93 52 - - - - - 1
5 SJO5PM1 08-24-93 52 - - - - - 1
5 SJosPM2 08-24-93 52 - - - - - 1
5 SJOSPM3 08-24-93 52 - - - - - 1
5 SROSFFS1 07-1994 58 1 8 —~ - Herbivorous Benthic I
5 SROSFFS2 07-19-94 58 75 27 - Omnivorous Pelagic I
5 SRO5IB 07-19-94 58 - - - Carnivorous Pelagic I
5 SROSPA 07-19-94 58 - - - - - I
6 SJO3FF1 08-23-93 52 3 - - Carnivorous Pelagic 1/0
6 SJO3FF2 08-23-93 52 4 - - Carnivorous Pelagic 1/0
6 SJO3FF3 08-23-93 52 4 - - Carnivorous Pelagic /0
6 SJO3FFS 08-23-93 52 - - - Carnivorous Pelagic 1
6 SJO3FIt 08-23-93 52 3 9543 39 Carnivorous Pelagic 170



Table 2.--Sample information for biological samples collected for the National Irrigation
Water Quality Program, San Juan River, New Mexico 1993-94--Continued

Site Sample Labo- Aver-
number ident- ratory Average age
(ig. 2, fication num- weight length Anal-
table 1) number Date ber N (grams) (cm) Trophic Position yses
6 SJ03F12 08-23-93 52 4 1,410 464 Camnivorous Pelagic 1/0
6 SJO3FI3 08-23-93 52 4 1,013.5 40.8 Carnivorous Pelagic 1/0
6 SJO3FP1 08-23-93 52 3 - - Carnivorous Pelagic 1/0
6 SJO3FP2 08-23-93 52 4 - - Carnivorous Pelagic 1/0
6 SJO3FP3 08-23-93 52 4 - - Carnivorous Pelagic 1/0
6 SJo3IB 08-23-93 52 - - - Omnivorous Benthic I
6 Sjo30oV 08-23-93 52 - - - Carnivorous Benthic 1
6 SJO3PA 08-23-93 52 - - - - - I
6 SJ03PM 08-23-93 52 - - - - - I
6 SRO3FF01 07-19-94 58 - - - Carnivorous Pelagic 1/0
6 SRO3FFS1 07-19-94 58 - - - Omnivorous Pelagic 1/0
6 SRO3FFS2 07-19-94 58 - - - Carnivorous Pelagic I
6 SRO3FI01 07-19-94 58 5 1,285.92 49.02 Carnivorous Pelagic 1/0
6 SRO3FP01 07-19-94 58 - - - Carnivorous Pelagic 1/0
6 SR0O3IB1 07-19-94 58 - - - Omnivorous Pelagic I
6 SRO3IB2 07-19-94 58 - - - Herbivorous Benthic I
6 SRO3PA 07-19-94 58 - - - - - I
10 SJO6FF1 08-24-93 52 3 - - Carnivorous Pelagic 1/0
10 SJO6FF2 08-24-93 52 5 - - Carnivorous Pelagic 1/0
10 SJO6FF3 08-24-93 52 5 - - Carnivorous Pelagic 1/0
10 SJO6FF4 08-24-93 52 4 - - Carnivorous Pelagic 170
10 SJO6FF5 08-24-93 52 3 - - Carnivorous Pelagic 1/0
10 SJO6FFS 08-24-93 52 3 - - Carnivorous Pelagic 1
10 SJO6FI1 08-24-93 52 3 1,153 42 Carnivorous Pelagic 1/0
10 SJO6F12 08-24-93 52 5 434 319 Carnivorous Pelagic 1/0
10 SJO6FI3 08-24-93 52 5 107.6 20.2 Carnivorous Pelagic 1/0
10 SJO6FI4 08-24-93 52 4 141.75 22 Carnivorous Pelagic 1/0
10 SJO6FI5 08-24-93 52 3 61.6 163 Carnivorous Pelagic 1/0
10 SJO6FP1 08-24-93 52 3 - - Carnivorous Pelagic 1/0
10 SJ06FP2 08-24-93 52 5 - - Carnivorous Pelagic 1/0
10 SJO6FP3 08-24-93 52 5 - - Carnivorous Pelagic 1/0
10 SJO6FP4 08-24-93 52 4 - - Carnivorous Pelagic 170
10 SJO6FP5 08-24-93 52 3 - - Carnivorous Pelagic 1/0
10 SJ061B 08-24-93 52 - - - Omnivorous Benthic 1
10 SJO6PA 08-24-93 52 - - - - - 1
10 SRO6FF01 07-18-94 58 - - - Carnivorous Pelagic 1/0
10 SRO6FF02 07-18-94 58 - - - Carnivorous Pelagic 1/0
10 SRO6FF03 07-18-94 58 - - - Carnivorous Pelagic I
10 SRO6FF04 07-18-94 58 - - - Carnivorous Pelagic 1/0
10 SRO6FI01 07-18-94 58 5 8424 39.78 Carnivorous Pelagic 1/0
10 SRO6FI02 07-18-94 58 5 760 38 Carnivorous Pelagic 1/0
10 SRO6FI03 07-18-94 58 4 423 14.95 Carnivorous Pelagic 1
10 SRO6FI04 07-18-94 58 5 50 1564  Carnivorous Pelagic 1/0
10 SRO6FPO1 07-18-94 58 - - - Carnivorous Pelagic 1/0
10 SRO6FP02 07-18-94 58 - - - Carnivorous Pelagic 1/0
10 SRO6FP03 07-18-94 58 - - - Carnivorous Pelagic 1
10 SRO6FP04 07-18-94 58 - - - Carnivorous Pelagic 1/0
10 SR061B 07-18-94 58 - - - Omnivorous Pelagic 1
10 SRO6PA 07-18-94 58 - - - - - I
1 SJO7FF1 08-24-93 52 - - - Carnivorous Pelagic /0
11 SJO7FF2 08-24-93 52 - - - Carnivorous Pelagic 1/0
1 SJO7FF3 08-24-93 52 - - - Carnivorous Pelagic 1/0
11 SJO7FF4 08-24-93 52 - - - Carnivorous Pelagic 1/0
1 SJO7FF5 08-24-93 52 - - - Carnivorous Pelagic 1/0
1 SJO7FFS1 08-24-93 52 - - - Carnivorous Pelagic I
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Table 2.--Sample information for biological samples collected for the National Irrigation
Water Quality Program, San Juan River, New Mexico 1993-94--Continued

Site Sample Labo- Aver-
number identi- ratory Average age
(fig. 2, fication num- weight length Anal-
table 1) number Date ber N (grams) (cm) Trophic Position yses
11 SJO7FFS2 08-24-93 52 5 6.2 - Carnivorous Pelagic 1/0
11 SJO7FI1 08-24-93 52 4 1,223.3 45.1 Carnivorous Pelagic /0
11 SJO7F12 08-24-93 52 3 463 312 Carnivorous Pelagic 170
11 SJO7F13 08-24-93 52 3 935.3 427 Carnivorous Pelagic 1/0
11 SJ07F14 08-24-93 52 4 1,134 18 Carnivorous Pelagic 1/0
11 SJO7FI5 08-24-93 52 5 1,587.8 21 Carnivorous Pelagic 1/0
11 SJ07FP1 08-24-93 52 - - - Carnivorous Pelagic 1/0
11 SJ07FP2 08-24-93 52 - - - Carnivorous Pelagic 1/0
11 SJO7FP3 08-24-93 52 - - - Carnivorous Pelagic 1/0
11 SJO7FP4 08-24-93 52 - - - Carnivorous Pelagic 1/0
11 SJO7FP5 08-24-93 52 - - - Carnivorous Pelagic 1/0
11 SJ071B 08-24-93 52 - - - Herbivorous Benthic I
11 SJ07PA 08-24-93 52 - - - - - I
1 SJjo7PM 08-24-93 52 - - - - - 1
1 SRO7FF01 07-18-94 58 - - - Carnivorous Pelagic 1/0
1 SRO7FF02 07-18-94 58 - - - Carnivorous Pelagic 170
11 SRO7FF03 07-18-94 58 - - - Carnivorous Pelagic 170
1 SRO7FF04 07-18-94 58 - - - Carnivorous Pelagic 170
1 SRO7F101 07-18-94 58 5 609.8 37 Carnivorous Pelagic 1/0
1 SRO7F102 07-18-94 58 5 768.6 39.96 Carnivorous Pelagic 1/0
11 SRO7F103 07-18-94 58 4 81.5 18.6 Carnivorous Pelagic 1/0
‘11 SRO7F104 07-18-94 58 5 29.2 14.04 Carnivorous Pelagic 170
1 SRO7FPO1 07-18-94 58 - - - Carnivorous Pelagic /0
11 SRO7FP02 07-18-94 58 - - - Carnivorous Pelagic 170
11 SRO7FP03 07-18-94 58 - - - Carnivorous Pelagic 170
11 SRO7FP04 07-18-94 58 - - - Carnivorous Pelagic 1/0
11 SRO7IB 07-18-94 58 - - - Omnivorous Pelagic 1
1 SRO7PA 07-18-94 58 - - - - - I
12 SJ10FFS1 08-19-93 52 - - - Omnivorous Pelagic 1/0
12 SJ10FFS2 08-19-93 52 - - - Carnivorous Pelagic 1
12 SJ10IB1 08-19-93 52 - - - Carnivorous Pelagic 1
12 SJ101B2 08-19-93 52 - - - Herbivorous Benthic 1
12 SJ10INK 08-19-93 52 - - - Predatory Pelagic 1
12 SJ10PM1 08-19-93 52 - - - - - I
12 Sj10PM2 08-19-93 52 - - - - - I
12 SR10FFS 07-20-94 58 - - - Omnivorous Pelagic 1
12 SR10IB1 07-20-94 58 - - - Carnivorous Pelagic I
12 SR10IB2 07-20-94 58 - - - Herbivorous Benthic 1
12 SR10PM 07-20-94 58 - - - - - I
2 SJ11FFS1 08-19-93 53 - - - Carnivorous Pelagic 1/0
2 SJ111B1 08-19-93 53 - - - Herbivorous Benthic I
2 SJ111B2 08-19-93 53 - - - Carnivorous Pelagic 1
22 SJ11INK 08-19-93 53 - - - Predatory Pelagic I
2 SJ11PA 08-19-93 53 - - - - - I
22 SJ11PM1 08-19-93 53 - - - - - 1
2 SJ11PM2 08-19-93 53 - - - - - I
2 SJ11PM3 08-19-93 53 - - - - - I
22 SR11FFS 07-26-94 58 - - - Carnivorous Pelagic I
2 SR11IB1 07-26-94 58 - - - Carnivorous Pelagic 1
2 SR111B2 07-26-94 58 - - - Herbivorous Benthic 1
2 SR11PA 07-26-94 58 - - - - - 1
22 SR11PM 07-26-94 58 - - - - - I
29 SRMGIB 07-27-94 59 - - - Carnivorous Benthic 1
2 SRMGPA 07-27-94 59 - - - - - I
29 SRMGPM 07-27-94 59 - - - - - I
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Table 2.--Sample information for biological samples collected for the National Irrigation
Water Quality Program, San Juan River, New Mexico 1993-94--Continued

Site Sample Labo- Aver-

number identi- ratory Average age

(fig. 2, fication num- weight length Anal-

table 1) number Date ber N (grams) (cm) Trophic Position yses
30 SJ220V 08-17-93 53 - - - Carnivorous Terrestrial I
30 SJ22PA 08-17-93 53 - - - - - I
30 SJ22PM 08-17-93 53 - - - - - I
30 SR22PA 07-20-94 58 - - - - - I
30 SR22PM 07-20-94 58 - - - - - I
34 SROAIB 07-21-94 59 - - - Carnivorous Pelagic I
34 SROAINK 07-21-94 59 - - - Predatory Pelagic I
34 SROAOV 07-21-94 59 - - - Carnivorous Pelagic I
34 SROAPA 07-21-94 59 - - - - - I
35 SJ231B 08-10-93 53 - - - Carnivorous Benthic I
35 SJ23INK 08-10-93 53 - - - Predatory Pelagic I
35 SJ230V 08-10-93 53 - - - Carnivorous Terrestrial I
35 SJ23PA 08-10-93 53 - - - - - I
35 SR231B 07-21-94 58 - - - Carnivorous Pelagic I
35 SR230V1 07-21-94 58 - - - Carnivorous Terrestrial I
35 SR230V2 07-21-94 58 - - - Carnivorous Terrestrial I
35 SR23PA 07-21-94 58 - - - - - I
35 SR23PM 07-21-94 58 - - - - - I
37 SJ24FFS1 08-18-93 53 - - - Carnivorous Pelagic 1/0
37 SJ24FFS2 08-18-93 53 1 26.8 - Herbivorous Benthic 1/0
37 SJ24FFS3 08-18-93 53 - - - Omnivorous Pelagic 1I/0
37 SJ24FFS4 08-18-93 53 - - - Omnivorous Pelagic 1I/0
37 SJ241B 08-18-93 53 - - - Carnivorous Benthic I
37 SJ24INK 08-18-93 53 - - - Predatory Pelagic I
37 SJ24PA 08-18-93 53 - - - - - I
37 SJ24PM1 08-18-93 53 - - - - - I
37 SJ24PM2 08-18-93 53 - - - - - I
37 SR24FBF 07-21-94 58 1 2,240 - Herbivorous Benthic 1/0
37 SR24FFS1 07-21-94 58 10 24 - Omnivorous Pelagic I
37 SR24FFS2 07-21-94 58 - - - Omnivorous Pelagic 1I/0
37 SR241B1 07-21-94 58 - - - Carnivorous Pelagic I
37 SR241B2 07-21-94 58 - - - Carnivorous Benthic I
37 SR240V 07-21-94 58 - - - Omnivorous Pelagic I
37 SR24PA 07-21-94 58 - - - - - I
37 SR24PM1 07-21-94 58 - - - - - 1
37 SR24PM2 07-21-94 58 - - - - - I
38 SJ32FFS1 08-12-93 53 - - - Unknown Unknown 1/0
38 S]32FFS2 08-12-93 53 - - - Omnivorous Pelagic 1/0
38 SJ32FFS3 08-12-93 53 - - - Omnivorous Pelagic 170
38 SJ321B 08-12-93 53 - - - Carnivorous Benthic I
38 SJ32PA2 08-12-93 53 - - - - - I
38 SR32FBF 07-27-94 59 - - - Omnivorous Benthic 170
38 SR32FFS 07-27-94 59 - - - Omnivorous Benthic 170
38 SR321B 07-27-94 59 - - - Carnivorous Benthic I
38 SR32PA 07-27-94 59 - - - - - I
39 SJ18INK 08-1793 53 - - - Predatory Pelagic 1
39 SJ18PA 08-17-93 53 - - - - - 1
39 SR18PA 07-21-94 58 - - - - - I
39 SR18PM 07-21-94 58 - - - - - 1
39 SR19INK 07-21-94 58 - - - Predatory Pelagic I
39 SR190V 07-21-94 58 - - - Carnivorous Pelagic I
42 SJ33FFS1 08-12-93 53 - - - Carnivorous Pelagic 1/0
42 S]33FFS2 08-12-93 53 - - - Omnivorous Benthic 170
42 SJ33FFS3 08-12-93 53 - - - Carnivorous Pelagic 1/0
42 SR33FFS 07-26-94 59 - - - Carnivorous Pelagic /0
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Table 2.--Sample information for biological samples collected for the National Irrigation
Water Quality Program, San Juan River, New Mexico 1993-94--Concluded

Site Sample Labo- Aver-

number identi- ratory Average age

(fig. 2, fication num- weight length Anal-

table 1) number Date ber N (grams) (cm) Trophic Position yses
2 SR33IB 07-26-92 59 = = - Carnivorous Pelagic T
42 SR330V 07-26-94 59 - - - Carnivorous Terrestrial 1
42 SR33PA 07-26-94 59 - - — - - 1
43 SJ34FFSt 08-12-93 53 2 3.05 - Carnivorous Benthic /0
43 SJ34FFS2 08-12-93 53 - - - Carnivorous Pelagic 1/0
43 SJ34IB1 08-12-93 53 - - - Carnivorous Benthic 1
43 SJ341B2 08-12-93 53 - - — Carnivorous Benthic 1
43 SJ34PM1 08-12-93 53 - - - - - 1
43 SJ]34PM2 08-12-93 53 - - - -- - 1
43 SR34FFS1 07-26-94 59 - - - Carnivorous Pelagic 1/0
43 SR34FFS2 07-26-94 59 - - - Carnivorous Pelagic 1/0
43 SR34IB1 07-26-94 59 - - - Carnivorous Pelagic 1
43 SR341B2 07-26-94 59 - - - Herbivorous Benthic 1
43 SR340V1 07-26-94 59 - - - Carnivorous Terrestrial 1
43 SR340V2 07-26-94 59 - - - Omnivorous Pelagic 1
43 SR34PM1 07-26-94 59 - - - - - 1
43 SR34PM2 07-26-94 59 - - - - - 1
49 SJ27FFSst 08-13-93 53 - - - Unknown Unknown /0
49 SJ27FFS2 08-13-93 53 - - - Omnivorous Pelagic 170
49 SJ27FFS3 08-13-93 53 - - - Carnivorous Pelagic 170
49 SJ271B1 08-13-93 53 - - - Carnivorous Benthic 1
49 SJ271B2 08-13-93 53 - - - Carnivorous Benthic 1
49 SJ27INK 08-13-93 53 - - - Predatory Pelagic 1
49 SJ270V1 08-13-93 53 - - - Carnivorous Terrestrial 1
49 SJ27PA 08-13-93 53 - - - - - 1
49 SJ27PM 08-13-93 53 - - - - - 1
49 SR27FBF 07-27-94 58 1 - - Omnivorous Benthic 1
49 SR27FFS1 07-27-94 58 - - - Carnivorous Pelagic 1/0
49 SR27FFS2 07-27-94 58 - - - Omnivorous Pelagic 1/0
49 SR271B1 07-27-94 58 - - - Carnivorous Pelagic I
49 SR270V 07-27-94 58 4 - - Carnivorous Benthic I
49 SR27PA 072794 58 - - - - - I
49 SR27PM 072794 58 - - - - - I
51 SJ30FBF 08-11-93 53 1 - - Omnivorous Benthic 1/0
51 SJ30FFS 08-11-93 53 - - - Carnivorous Pelagic /0
51 SJ30IB 08-11-93 53 - - - Omnivorous Pelagic I
51 SJ30INK 08-11-93 53 - - - Predatory Pelagic 1
51 SJ300v 08-11-93 53 - - - Carnivorous Terrestrial I
51 SJ30PA 08-11-93 53 - - - - - 1
51 SJ30PM 08-11-93 53 - - - - - I
51 SR30FFS1 07-26-94 58 - - - Carnivorous Pelagic 1/0
51 SR30FFS2 07-26-94 58 - - - - - 1
51 SR30FFS3 07-26-94 58 - - - Omnivorous Benthic 1/0
51 SR30IB 07-26-94 58 - - - Carnivorous Pelagic I
51 SR300V 07-26-94 58 - - - Carnivorous Terrestrial 1
51 SR30PA 07-26-94 58 - - - - - 1
52 SJ31FFS 08-11-93 53 - - - Carnivorous Pelagic 1/0
52 SJ31PA 08-11-93 53 - - - - - 1
52 SR31FFS 07-26-94 59 - - - Omnivorous Benthic /0
52 SR31IB 07-26-94 59 - - - Carnivorous Benthic 1
52 SR31PA 07-26-94 59 - - - - - I
52 SR31PM 07-26-94 59 -~ —~ — - —~ 1
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Table 4.--Daily mean streamflow for Gallegos Canyon near Carson Trading Post,

Gallegos Canyon near Farmington, and Ojo Amarillo Canyon near Fruitland,
New Mexico, October 1993-October 1994

[max, maximum; min, minimum; e, estimated; --, no data]

GALLEGOS CANYON NEAR CARSON TRADING POST, NEW MEXICO
DAILY MEAN DISCHARGE IN CUBIC FEET PER SECOND
OCTOBER 1993 THROUGH SEPTEMBER 1994

Day Oct Nov Dec Jan Feb Mar Apr May June July Aug Sept
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
3 .00 .00 .00 .00 .00 .00 .00 00 .00 .00 .00 55
4 .00 .00 .00 .00 e02 .00 .00 .00 .00 .00 .00 .02
5 .00 00 .00 .00 01 .00 .00 .00 .00 .00 .00 .00
6 .00 .00 .00 .00 e02 .00 .00 .00 .00 .00 .00 .00
7 20 .00 .00 .00 01 .00 .00 00 .00 .00 .00 00
8 .00 00 .00 .00 e01 06 .00 .00 .00 .00 .00 .00
9 .00 .00 .00 .00 .00 01 .00 .00 .00 .00 .00 .00
10 .00 .00 .00 .00 .00 .00 .00 00 .00 .00 .00 .00
n .00 82 .00 00 .00 .00 .00 .00 .00 .00 .62 .00
12 .00 31 .00 .00 .00 .00 .00 40 .00 .00 .02 15
13 .00 30 .00 .00 .00 .00 .00 .00 .00 .00 .00 e5.0
14 .00 32 .00 .00 .00 00 .00 00 .00 00 07 e.00
15 .00 02 .00 .00 .00 .00 .00 .00 .00 .00 05 e.00
16 .00 02 .00 .00 .00 .00 .00 .00 .00 .00 .00 e.00
17 .00 .00 .00 .00 .00 00 .00 .00 .00 .00 .00 .00
18 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
19 .00 .00 .00 .00 .00 00 .00 .00 05 .00 .00 e.00
20 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 e.00
21 .00 .00 .00 .00 .00 .00 .00 .00 38 .00 .00 e.00
2 .00 .00 .00 .00 .00 .00 .00 .00 .10 .00 .00 e.00
23 .00 00 .00 .00 .00 .00 .00 .00 .00 49 .00 e.00
24 .00 .00 .00 .00 00 .00 .00 .00 .00 27 .00 e.00
25 .00 .00 .00 .00 .00 .00 .00 55 .00 10 .00 e.00
26 .00 .00 .00 .00 .00 00 .00 13 .00 00 .00 e.00
27 .00 .00 .00 .00 .00 00 .00 .00 .00 .00 .00 .00
28 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 e.00
29 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 e.00
30 .00 .00 .00 .00 00 .00 .00 .00 .00 .00 el0
31 .00 .00 .00 .00 .00 .00 00
Total 0.20 4.67 0.00 0.00 0.07 0.07 0.00 6.03 0.53 7.70 0.76 26.52
Mean .006 .16 .000 000 002 002 .000 19 018 25 025 .88
Max .20 32 .00 .00 02 .06 .00 55 38 49 .62 15
Min .00 .00 .00 00 .00 .00 .00 .00 .00 00 .00 00
Acre-feet 4 9.3 .00 00 1 1 .00 12 11 15 15 53

N
N



Table 4.--Daily mean streamflow for Gallegos Canyon near Carson Trading Post,
Gallegos Canyon near Farmington, and Ojo Amarillo Canyon near Fruitland,
New Mexico, October 1993-October 1994--Continued

GALLEGOS CANYON NEAR FARMINGTON, NEW MEXICO
DAILY MEAN DISCHARGE IN CUBIC FEET PER SECOND

OCTOBER 1993 THROUGH OCTOBER 1994

Day Oct Nov Dec Jan Feb Mar Apr May June July Aug Sept Oct
1 64 9.1 15 el4 el3 89 6.8 5.0 1.6 9.1 5.9 56 12
2 19 8.3 13 el2 elé 9.0 6.0 4.8 22 7.0 9.0 3.1 7.2
3 21 94 12 el3 el9 8.1 6.7 71 53 9.3 12 13 7.0
4 31 8.8 87 el2 24 8.7 6.2 10 9.7 6.7 20 16 9.4
5 51 75 10 el4 30 1 8.6 7.0 1 5.8 26 11 28
6 35 94 59 elé 16 12 7.0 9.2 1 10 25 1.2 22
7 95 14 14 el9 12 14 6.4 73 15 5.1 9.5 6.1 21
8 20 9.7 1 el6 19 16 9.6 31 93 14 20 70 32
9 10 14 28 el4 92 10 14 14 15 16 17 9.2 28
10 8.2 15 61 el2 9.0 94 1 16 18 13 23 10 28
1 7.7 31 17 el3 12 1 9.1 51 17 21 22 9.7 28
12 15 34 12 el2 87 13 12 18 16 25 16 16 27
13 8.1 26 64 ell 12 12 87 95 15 24 13 13 24
14 36 31 .0 el2 12 9.3 38 8.3 1n 20 21 15 16
15 29 32 el3 el0 93 82 6.0 9.0 1n 18 24 15 19
16 29 12 €20 ell 12 79 6.7 7.9 14 30 23 12 12
17 31 15 e22 el0 12 93 9.6 20 15 28 10 7.9 28
18 3 13 el9 ell 15 12 9.6 14 17 15 44 13 14
19 9.8 15 el6 el0 10 14 8.3 31 4 8.9 16 9.8 18
20 20 14 el3 9.0 n 21 9.0 33 50 9.6 15 17 13
21 32 12 el2 el0 10 9.6 87 R 19 22 21 17 12
22 117 14 el3 ell 87 9.2 31 33 23 18 30 10 20
23 6.6 14 el5 el0 93 42 41 23 9.8 16 29 9.6 32
24 9.1 14 el3 el5 95 52 34 32 12 77 23 12 21
25 28 48 el5 €20 10 48 44 64 1 21 16 7.9 14
26 90 10 el8 el8 86 59 42 54 10 22 89 6.8 1
27 9% 16 €20 e22 85 47 42 51 1 19 94 10 94
28 19 20 el5 e25 14 47 42 44 74 22 1 27 -
29 10 31 el2 el5 6.0 5.2 38 77 24 38 32 -
30 1 27 el3 el0 5.6 5.3 31 82 24 18 28 -
31 n el2 ell 74 25 17 1 -
Total 1,025 4910 4840 418.0 359.8 3299 211.9 5214 41027  508.2 5471 397.0 -
Mean 323 164 156 13.5 12.8 106 7.06 16.8 137 164 17.6 132 -
Max 17 34 61 25 30 2 14 64 50 30 38 56 -
Min 6.6 4.8 59 9.0 85 47 31 25 77 51 44 11 -
Acre-feet 1,990 974 960 829 714 654 420 1,030 814 1,010 1,090 787 -
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Table 4.--Daily mean streamflow for Gallegos Canyon near Carson Trading Post,
Gallegos Canyon near Farmington, and Ojo Amarillo Canyon near Fruitland,

New Mexico, October 1993-October 1994--Concluded

OJO AMARILLO CANYON NEAR FRUITLAND, NEW MEXICO
DAILY MEAN DISCHARGE IN CUBIC FEET PER SECOND

OCTOBER 1993 THROUGH OCTOBER 1994

Day Oct Nov Dec Jan Feb Mar Apr May June July Aug Sept Oct

1 3.8 20 20 e2.0 el.l 1.9 1.6 21 22 0.83 28 31 35

2 1.9 20 20 el9 el3 1.8 1.6 21 17 90 2.8 3.0 35

3 15 20 20 el9 e22 18 16 21 16 91 2.8 4.7 35

4 14 20 2.0 el.8 e3.0 18 17 20 1.6 9 2.8 3.6 34

5 13 20 20 el.8 4.0 1.9 21 20 15 .88 2.8 33 34

6 14 20 22 el7 e24 1.9 18 19 15 .98 28 31 35

7 3.2 1.9 1.9 15 el8 1.9 1.6 1.9 15 1.5 28 3.1 36

8 31 1.9 20 45 €25 20 1.6 20 13 1.6 29 31 3.6

9 3.0 18 20 e3.5 €22 1.9 1.8 21 14 1.6 3.1 3.0 3.6

10 3.0 1.9 19 e2.8 e2.0 1.7 1.9 2.6 14 16 31 31 37

n 3.0 24 20 el.9 17 18 18 25 14 1.6 31 3.5 3.8

12 3.1 25 21 el.5 16 1.8 1.6 25 15 1.5 3.0 3.6 4.0

13 3.0 22 1.9 el4 1.9 1.7 1.6 24 15 15 3.0 39 38

14 31 20 19 el.4 7.7 17 1.6 21 15 15 3.0 34 37

15 3.1 20 21 el4 62 17 1.5 21 13 14 32 32 4.0

16 3.1 1.9 19 el3 40 17 1.5 20 12 14 3.1 32 4.0

17 4.1 19 1.9 el3 20 17 15 19 12 14 29 31 57

18 37 20 1.9 el3 1.9 17 15 18 13 15 29 38 44

19 34 1.9 1.9 el.3 18 1.8 15 1.8 15 17 3.0 37 30

20 34 19 1.8 el3 26 1.9 15 18 13 1.5 3.0 35 33

21 3.8 20 17 el3 18 17 1.5 19 13 1.3 3.0 34 3.2

2 3.0 2.0 19 el2 18 18 15 18 14 14 3.0 33 238

23 23 20 27 el2 1.8 20 15 17 13 11 29 37 24

24 22 20 21 el.2 1.8 1.8 16 17 12 1.0 29 34 27

25 21 17 21 el2 18 1.6 15 37 12 1.0 2.8 32 24
26 2.0 19 24 el.l 18 1.6 1.8 26 11 .99 2.8 33 -
27 2.0 20 32 11 18 1.6 21 25 11 18 3.0 32 -
28 2.0 23 3.0 1.0 21 15 2.0 3.1 1.0 23 3.3 32 -
29 31 20 27 el.2 16 22 3.0 97 25 31 32 -
30 28 20 e2.3 ell 1.6 21 29 83 26 31 36 -
31 23 e2.1 el.l 16 2.8 26 31 -
Total 84.2 60.1 65.6 50.2 68.6 54.5 50.7 69.4 4080 4530 91.9 101.5 -
Mean 272 2.00 212 1.62 245 176 169 224 136 1.46 296 338 -
Max 41 25 32 45 77 20 22 37 22 26 3.3 47 -
Min 1.3 17 17 1.0 11 15 1.5 17 .83 .83 28 30 -
Acre-feet 167 119 130 100 136 108 101 138 81 9 182 201 -~
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Table 5.--Polycyclic-aromatic-hydrocarbon (PAH) compounds and their minimum
reporting limits for analyses conducted on water and bottom-sediment
samples collected for the National Irrigation Water Quality Program,

San Juan River area, New Mexico, 1993-94

[--, no data]
Minimum reporting limit
Bottom
Total water sediment
PAH compound (micrograms (micrograms
per liter) per kilogram)

Acenaphthene 5.0 200
Acenaphthylene 5.0 200
Anthracene 5.0 200
Benzidine 40.0 -
Benzo-a anthracene 1,2-benzanthracene 10.0 400
Benzo-a pyrene 10.0 400
Benzo-b fluoranthene 10.0 400
Benzo-ghi perylene 1,12-benzo perylene 10.0 400
Benzo-k fluoranthene 10.0 400
Bis (2-chloro-ethoxy) methane 5.0 200
Bis (2-chloro-ethyl) ether 5.0 200
Bis (2-chloro-isopropyl) ether 5.0 200
Bis (2 ethyl hexyl) phthalate 5.0 200
4-Bromophenylphenylether 5.0 200
2-Chloronaphthalene 5.0 200
2-Chlorophenol 5.0 200
4-Chlorophenylphenylether 5.0 200
Chrysene 10.0 400
1,2,5,6-Dibenzanthracene 10.0 400
1,3-Dichlorobenzene 5.0 200
1,2-Dichlorobenzene - 200
1,4-Dichlorobenzene 5.0 200
3,3’-Dichlorobenzidine 20.0 -
2,4-Dichlorophenol 5.0 200
Diethyl phthalate 5.0 200
2,4-Dimethylphenol 5.0 200
Dimethyl phthalate 5.0 200
Di-n-butyl phthalate 5.0 200
4,6-Dinitro-orthocresol 30.0 600
2,4-Dinitrophenol 20.0 600
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Table 5.--Polycyclic-aromatic-hydrocarbon (PAH) compounds and their minimum
reporting limits for analyses conducted on water and bottom-sediment
samples collected for the National Irrigation Water Quality Program,

San Juan River area, New Mexico, 1993-94--Concluded

Minimum reporting limit
Bottom
Total water sediment
PAH compound (micrograms (micrograms
per liter) per kilogram)

2,4-Dinitrotoluene 5.0 200
2,6-Dinitrotoluene 5.0 200
Di-n-octyl phthalate 10.0 400
Fluoranthene 5.0 200
Fluorene 5.0 200
Hexachlorobenzene 5.0 200
Hexachlorobutadiene 5.0 200
Hexachlorocyclopentadiene 5.0 200
Hexachloroethane 5.0 200
Indeno (1,2,3-c,d) pyrene 10.0 400
Isophorone 5.0 200
Naphthalene 5.0 200
n-Butyl benzyl phthalate 5.0 200
Nitrobenzene 5.0 200
2-Nitrophenol 5.0 200
4-Nitrophenol 30.0 600
n-Nitrosodimethylamine 5.0 200
n-Nitrosodi-n-propylamine 5.0 200
n-Nitrosodiphenylamine 5.0 200
o-Chlorobenzene 5.0 -
Parachlorometacresol 30.0 600
Pentachlorophenol 30.0 600
Phenanthrene 5.0 200
Phenol 5.0 200
Pyrene 5.0 200
1,2,4-Trichlorobenzene 5.0 200
2,4,6-Trichlorophenol 20.0 600
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Table 6.--Concentrations of selected elements in bottom-sediment samples collected
for the National Irrigation Water Quality Program, San Juan River area,
New Mexico, 1993-94

[ng/g, micrograms per gram of dry sample weight; <, less than]

Site
number Aluminum Calcium Iron Magnesium  Phosphorus  Potassium
(fig. 2, table 1) Date Time (percent) (percent)  (percent) (percent) (percent) (percent)

1 08-23-93 1015 54 120 3.00 048 0.07 220
07-18-94 1450 49 130 3.50 0.52 0.07 170

2 08-25-93 1000 14 27.00 0.62 048 0.03 0.48
07-19-94 1300 41 13.00 1.80 049 0.05 1.40

3 08-24-93 0845 52 1.00 1.70 035 0.04 220
08-24-93 0900 53 1.30 1.80 0.39 0.05 2.10

07-19-94 1300 53 170 1.90 042 0.05 1.90

5 08-23-93 1430 7.1 110 3.10 0.84 0.08 1.80
07-19-94 1000 68 1.00 290 079 0.08 170

7 08-24-93 1130 39 041 0.60 0.11 0.02 2.50
8 08-23-93 1600 36 047 0.55 0.10 0.02 230
9 08-24-93 1330 38 0.27 0.44 0.07 0.02 2.50
12 08-19-93 0845 52 3.40 1.80 043 0.04 2.10
072094 0800 48 9.40 1.70 0.51 0.04 1.80

14 09-28-93 1630 7.0 0.68 2.80 0.69 0.4 2.10
15 09-28-93 1400 5.0 140 1.50 041 0.03 2.10
16 09-30-93 0900 6.6 0.83 2,50 0.64 0.4 2.00
09-30-93 1000 6.9 0.93 2.70 0.68 0.04 2.00

17 08-19-93 1310 5.0 0.94 1.30 036 0.04 2.50
07-20-94 1130 4.6 0.69 0.94 027 0.03 2.50

18 08-19-93 1100 43 0.75 0.67 0.17 0.02 2.60
07-20-94 1115 44 0.86 0.69 0.18 0.02 2.50

22 08-19-93 1410 45 4.50 1.30 0.33 0.03 210
07-20-94 1030 5.0 4.10 1.50 042 0.03 2.00

07-20-94 1100 42 3.90 1.10 0.30 0.03 1.90

23 08-20-93 1100 4.0 0.56 0.53 0.08 0.01 240
27 07-22-94 0945 3.6 0.58 0.53 0.11 0.02 210
28 07-22-94 0910 42 1.40 0.65 0.20 0.02 240
29 07-22-94 0830 35 1.10 041 0.10 0.01 2.10
30 08-17-93 1300 37 041 0.45 0.06 0.01 2.70
07-20-94 1300 3.6 039 0.46 0.06 0.01 240

32 072294 1050 6.4 1.50 140 0.31 0.03 230
34 07-22-94 1030 55 250 1.40 044 0.4 2.00
35 08-10-93 1530 4.0 120 110 0.19 0.03 230
07-21-94 0830 47 2.10 1.40 0.31 0.03 210

37 08-18-93 1215 6.1 250 250 0.67 0.05 1.90
07-21-94 1000 73 3.90 3.10 0.92 0.06 1.80

38 08-12-93 0900 47 071 140 0.23 0.03 240
07-21-94 1000 38 0.40 071 0.11 0.02 2.30

39 08-17-93 1030 6.1 1.70 1.60 0.42 0.4 2.00
07-21-94 1330 59 1.50 1.20 033 0.03 2.00

07-21-94 1410 6.0 1.50 1.30 0.34 0.04 2,00

40 09-29-93 1200 45 14.00 1.50 0.66 0.03 1.40
07-21-94 1430 45 15.00 1.60 0.70 0.03 1.40

3 07-21-94 1500 4.9 7.40 1.50 0.33 0.04 1.60



Table 6.--Concentrations of selected elements in bottom-sediment samples collected
for the National Irrigation Water Quality Program, San Juan River area,
New Mexico, 1993-94--Continued

Site

number Aluminum Calcium Iron Magnesium  Phosphorus  Potassium
(fig. 2, table 1) Date Time (percent) (percent)  (percent) (percent) (percent) (percent)
42 08-12-93 1230 35 038 0.69 0.09 0.02 240
072694 1440 47 0.62 120 021 0.03 240
43 08-12-93 1400 53 1.80 1.80 0.50 0.04 2.00
07-26-94 1400 54 4.50 1.90 0.64 0.05 1.90
4 08-13-93 1330 58 420 210 1.10 0.07 2.10
07-27-94 1520 58 8.40 230 1.30 0.07 1.60
07-27-94 1535 59 830 230 1.30 0.07 1.70
45 08-13-93 1220 42 1.60 120 025 0.03 220
072794 1400 4.3 0.80 1.00 0.18 0.03 220
47 08-13-93 0830 53 3.50 1.90 0.71 0.05 2.00
08-13-93 0900 52 3.70 1.90 0.73 0.05 2.00
09-29-93 1700 6.2 5.40 240 1.00 0.06 1.80
07-27-94 1200 58 4.40 210 0.89 0.06 1.90
49 08-13-93 1030 59 3.20 230 0.82 0.05 2.00
072794 1315 44 1.20 1.20 0.30 0.03 210
51 08-11-93 0900 33 0.34 0.55 0.07 0.02 2.50
07-26-94 0900 50 120 1.60 0.39 0.04 2.10
52 08-11-93 1200 6.6 2.60 2.50 0.90 0.07 1.90
07-26-94 1115 6.5 2.00 2.60 078 0.06 2.00
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Table 6.--Concentrations of selected elements in bottom-sediment samples collected
for the National Irrigation Water Quality Program, San Juan River area,
New Mexico, 1993-94--Continued

Site Total Organic Inorganic
number Sodium Titanium carbon carbon carbon Arsenic
(fig. 2, table 1) Date Time (percent) (percent) (percent) (percent) (percent) (pug/g)

1 08-23-93 1015 140 0.28 0.06 0.03 0.8 54
07-18-94 1450 1.30 037 0.16 0.10 0.06 3.6

2 08-25-93 1000 039 0.05 11.5 4.60 6.90 1.0
07-19-94 1300 0.88 0.16 439 1.85 2.54 29

3 08-24-93 0845 140 0.18 1.20 111 0.09 43
08-24-93 0900 1.30 0.20 124 110 0.14 45

07-19-94 1300 1.20 0.20 1.35 111 0.24 43

5 08-23-93 1430 0.65 0.37 2.08 1.96 0.12 6.6
07-19-94 1000 0.73 0.30 1.86 1.76 0.10 5.9

7 08-24-93 1130 1.10 0.05 0.07 0.01 0.06 42
8 08-23-93 1600 1.10 0.06 <0.05 <0.05 0.08 40
9 08-24-93 1330 120 0.05 <0.05 <0.05 0.2 3.9
12 08-19-93 0845 1.20 021 1.78 0.96 0.82 42
07-20-94 0800 1.10 0.18 4.16 1.66 2.50 29

14 09-28-93 1630 0.88 033 0.96 0.96 <0.01 47
15 09-28-93 1400 0.97 0.20 0.70 0.46 0.24 45
16 09-30-93 0900 0.87 0.29 0.88 0.84 0.04 53
09-30-93 1000 0.86 0.32 097 0.92 0.05 5.8

17 08-19-93 1310 1.10 0.19 0.65 0.53 0.12 3.0
07-20-94 1130 0.99 0.14 0.44 0.35 0.09 23

18 08-19-93 1100 1.20 0.10 0.25 0.13 0.12 24
07-20-94 1115 1.10 0.11 035 0.21 0.14 20

2 08-19-93 1410 1.10 0.19 238 127 111 25
07-20-94 1030 0.95 0.19 1.88 0.89 0.99 32

07-20-94 1100 0.98 0.15 1.53 0.58 0.95 29

picl 08-20-93 1100 1.20 0.10 0.05 <0.01 0.07 28
27 07-22-94 0945 0.92 0.09 048 0.42 0.06 24
28 07-22-94 0910 0.88 0.11 1.11 0.84 0.27 27
29 07-22-94 0830 0.91 0.07 039 0.20 0.19 20
30 08-17-93 1300 1.00 0.06 <0.05 <0.05 0.06 33
07-20-94 1300 0.92 0.06 <0.05 <0.05 0.05 31

32 07-22-94 1050 1.90 0.22 0.19 0.11 0.08 3.8
4 07-22-94 1030 130 0.18 1.70 1.26 0.44 26
35 08-10-93 1530 1.00 0.12 0.24 0.05 0.19 49
07-21-94 0830 110 0.15 0.67 0.26 041 42

37 08-18-93 1215 1.10 0.28 175 1.20 0.55 54
07-21-94 1000 0.99 0.29 213 1.32 0.81 54

38 08-12-93 0900 1.20 0.14 021 0.11 0.10 5.6
07-21-94 1000 0.97 0.08 0.12 0.08 0.04 34

39 08-17-93 1030 2.00 0.21 092 0.75 0.17 29
07-21-94 1330 1.90 0.16 1.15 1.05 0.10 22

07-21-94 1410 1.90 0.17 0.79 0.69 0.10 26

40 09-29-93 1200 1.40 0.20 5.49 1.67 3.82 24
07-21-94 1430 1.30 0.18 5.86 1.75 4.11 22

41 07-21-94 1500 1.50 0.15 3.00 1.19 1.81 39
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Table 6.--Concentrations of selected elements in bottom-sediment samples collected
for the National Irrigation Water Quality Program, San Juan River area,
New Mexico, 1993-94--Continued

Site Total Organic Inorganic
number Sodium Titanium carbon carbon carbon Arsenic
(fig. 2, table 1) Date Time (percent) (percent) (percent) (percent) (percent) (ug/g)
2 08-12-93 1230 0.95 0.07 0.07 0.03 0.04 4.1
07-26-94 1440 1.20 0.14 0.20 0.12 0.08 37
4 08-12-93 1400 1.00 022 1.55 117 0.38 42
07-26-94 1400 091 0.23 242 1.34 1.08 37
4 08-13-93 1330 0.75 022 231 1.04 127 7.1
07-27-94 1520 0.52 022 3.94 1.64 230 41
07-27-94 1535 0.53 024 392 1.55 237 4.1
45 08-13-93 1220 1.20 0.21 0.48 0.07 041 39
07-27-94 1400 1.20 0.16 0.19 0.06 0.13 33
47 08-13-93 0830 0.93 022 239 1.46 093 46
08-13-93 0900 0.90 0.23 227 1.24 1.03 52
09-29-93 1700 0.76 0.28 277 1.39 1.38 54
07-27-94 1200 0.85 0.20 236 1.28 1.08 48
49 08-13-93 1030 0.82 0.25 2.08 1.22 0.86 57
07-27-94 1315 1.00 0.14 0.52 0.29 0.23 33
51 08-11-93 0900 0.87 0.04 <0.05 <0.05 0.05 37
07-26-94 0900 1.10 0.25 0.47 0.24 0.23 43
52 08-11-93 1200 0.91 031 1.83 1.25 0.58 6.0
07-26-94 1115 1.10 031 0.93 0.56 037 54



Table 6.--Concentrations of selected elements in bottom-sediment samples collected
for the National Irrigation Water Quality Program, San Juan River area,
New Mexico, 1993-94--Continued

Site
number Barium Beryllium Bismuth Cadmium  Cerium  Chromium  Cobalt
(fig. 2, table1)  Date  Time (ug/g) (ug/g) (ug/® (ug/g) (ug/® (ug/ g/

1 08-23-93 1015 870 1 <10 0] 61 25 9
07-18-94 1450 970 1 <10 £ 62 27 11

2 08-25-93 1000 210 <1 <10 < 12 6 4
07-19-94 1300 550 1 <10 £ 33 16 7

3 08-2493 0845 730 1 <10 <2 43 18 6
08-24-93 0900 680 1 <10 2 46 19 7

07-19-94 1300 710 1 <10 09 46 19 7

5 08-23-93 1430 520 2 <10 2 73 58 12
07-19-94 1000 550 2 <10 <2 59 50 12

7 08-2493 1130 910 <1 <10 09 31 6 3
8 08-23-93 1600 820 <1 <10 <2 28 5 2
9 08-2493 1330 950 <1 <10 0] 27 5 2
12 08-19-93 0845 620 1 <10 < 52 20 9
07-20-94 0800 540 1 <10 < 46 16 11

14 09-28-93 1630 670 2 <10 < 81 12
15 09-28-93 1400 760 1 <10 < 55 19 7
16 09-3093 0900 670 2 <10 <2 70 32 10
09-30-93 1000 670 2 <10 < 74 M4 10

17 08-1993 1310 880 1 <10 < 53 16 5
07-20-94 1130 860 1 <10 <2 40 10 4

18 08-19-93 1100 910 <1 <10 <2 35 8 4
07-2094 1115 930 <1 <10 < 4 7 3

22 08-19-93 1410 730 1 <10 < 50 15 6
07-20-94 1030 800 1 <10 <2 49 16 6

07-20-94 1100 760 <1 <10 0] 40 11 5

23 08-2093 1100 880 <1 <10 <2 33 6 3
27 07-22-94 0945 810 <1 <10 2 32 6 2
28 07-22-94 0910 900 <1 <10 <2 38 7 3
29 07-22-94 0830 780 <1 <10 <2 29 4 2
30 08-17-93 1300 970 <1 <10 0] 31 4 2
07-20-94 1300 1,000 <1 <10 < 27 2 3

2 07-22-94 1050 930 1 <10 <2 60 10 5
M 07-22-94 1030 1,100 1 <10 <2 4 12 6
35 08-10-93 1530 1,200 <1 <10 <2 41 6 4
07-21-94 0830 1,200 1 <10 £ 41 7 5

37 08-18-93 1215 340 1 <10 0] 58 27 10
07-21-94 1000 580 2 <10 £ 60 34 11

38 08-12-93 (0900 970 1 <10 << 46 1 6
07-21-94 1000 1,000 <1 <10 < 30 4 3

39 08-17-93 1030 930 1 <10 <2 50 13 7
07-21-94 1330 880 1 <10 < 42 8 5

07-21-94 1410 980 1 <10 < 46 9 6

40 09-29-93 1200 620 <1 <10 < 45 23 6
07-21-94 1430 640 1 <10 <2 41 20 7

41 07-21-94 1500 910 1 <10 <2 40 13 6
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Table 6.--Concentrations of selected elements in bottom-sediment samples collected
for the National Irrigation Water Quality Program, San Juan River area,
New Mexico, 1993-94--Continued

Site
number Barium Beryllium  Bismuth Cadmium  Cerium  Chromium  Cobalt
(fig. 2, table1) ~ Date  Time (ug/p (ug/g) (ng/® (eg/® (ug/® (ug/® /8
42 08-12-93 1230 890 <1 <10 <2 34 6 3
07-26-94 1440 1,000 1 <10 <« 47 9 5
43 08-12-93 1400 730 1 <10 < 57 23 7
07-26-94 1400 640 1 <10 <2 47 23 8
4 08-13-93 1330 620 1 <10 < 52 4 8
07-27-94 1520 490 1 <10 <2 48 4 11
072794 1535 490 1 <10 < 50 45 10
45 08-13-93 1220 1,100 1 <10 < 52 15 5
07-27-94 1400 1,200 1 <10 < 52 8 5
47 08-13-93 0830 680 1 <10 <2 53 29 7
08-13-93 0900 710 1 <10 <2 64 31 7
09-29-93 1700 540 1 <10 < 62 4 9
07-27-94 1200 640 1 <10 < 50 3 9
49 08-13-93 1030 620 1 <10 <2 60 34 9
07-27-94 1315 1,000 1 <10 <2 45 12 4
51 08-11-93 0900 860 <1 <10 <« 24 3 2
072694 0900 1,100 1 <10 < 67 18 7
52 08-11-93 1200 660 2 <10 < 68 38 9
07-26-94 1115 890 2 <10 < 62 31 9
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Table 6.--Concentrations of selected elements in bottom-sediment samples collected

for the National Irrigation Water Quality Program, San Juan River area,
New Mexico, 1993-94--Continued

Site

number Copper  Europium  Gallium Gold Holmium Lanthanum Lead
(fig.2,table1l)  Date  Time (ug/g) (ug/g) (ng/g (ug/g) (ug/® (ng/g (ug/g)

1 08-23-93 1015 12 <2 12 <8 <4 31 15
07-18-94 1450 1 <2 1 <8 <4 35 16

2 08-25-93 1000 7 <2 4 <8 <4 7 4
07-19-94 1300 12 <2 9 <8 <4 18 11

3 08-24-93 0845 1 <2 12 <8 <4 23 15
08-24-93 0900 1 <2 1 <8 <4 24 16

07-19-94 1300 11 <2 12 <8 <4 25 19

5 08-23-93 1430 29 <2 16 <8 <4 38 19
07-19-94 1000 27 <2 15 <8 <4 33 21

7 08-2493 1130 3 <2 7 <8 <4 17 17
8 08-23-93 1600 4 <2 7 <8 <4 16 13
9 08-2493 1330 2 <2 6 <8 <4 15 16
12 08-19-93 0845 13 <2 12 <8 <4 28 13
07-2094 0800 13 <2 16 <8 <4 25 14

14 09-28-93 1630 20 <2 15 <8 <4 44 18
15 09-28-93 1400 12 <2 10 <8 <4 31 17
16 09-30-93 0900 19 <2 15 <8 <4 37 18
09-30-93 1000 21 <2 15 <8 <4 39 18

17 08-19-93 1310 9 <2 1 <8 <4 29 16
072094 1130 6 <2 9 <8 <4 23 19

18 08-19-93 1100 6 <2 9 <8 <4 20 15
072094 1115 7 <2 9 <8 <4 19 19

22 08-19-93 1410 10 <2 9 <8 <4 28 13
07-20-94 1030 14 <2 1 <8 <4 27 17

0720194 1100 1 <2 9 <8 <4 2 16

23 08-2093 1100 6 <2 8 <8 <4 19 14
27 07-22-94 0945 5 <2 8 <8 <4 19 14
28 07-2294 0910 4 <2 8 <8 <4 23 16
29 072294 0830 5 <2 7 <8 <4 17 13
30 08-17-93 1300 2 <2 7 <8 <4 18 15
07-2094 1300 4 < 7 <8 <4 16 16

32 07-22-94 1050 5 <« 15 <8 <4 33 19
4 07-22-94 1030 12 <2 12 <8 <4 25 18
35 08-1093 1530 6 <2 8 <8 <4 26 15
07-21-94 0830 13 <2 10 <8 <4 24 16

37 08-18-93 1215 25 < 14 <8 <4 31 22
07-21-94 1000 31 <« 18 <8 <4 M4 28

38 08-12-93 0900 19 <2 10 <8 <4 26 56
07-21-94 1000 6 < 7 <8 <4 17 26

39 08-17-93 1030 16 <« 13 <8 <4 28 13
07-21-94 1330 12 < 13 <8 <4 24 16

07-21-94 1410 14 <2 13 <8 <4 26 18

40 09-29-93 1200 1 < 9 <8 <4 25 58
07-21-94 1430 13 <2 11 <8 <4 2 54

41 07-21-94 1500 16 < 10 <8 <4 23 18

83



Table 6.--Concentrations of selected elements in bottom-sediment samples collected

for the National Irrigation Water Quality Program, San Juan River area,
New Mexico, 1993-94--Continued

Site
number Copper  Europium  Gallium Gold Holmium Lanthanum Lead
(fig.2, tablel)  Date  Time (g/g) (g/9 (g/g (g/g) (g/®) g/ g/
42 08-12-93 1230 13 < 7 <8 <4 18 23
07-26-94 1440 14 <« 10 <8 <4 25 4
43 08-12-93 1400 16 <2 11 <8 <4 30 22
07-26-94 1400 17 <2 12 <8 <4 27 23
4“4 08-13-93 1330 19 <2 13 <8 <4 29 17
07-27-94 1520 26 < 17 <8 <4 28 23
07-27-94 1535 26 <« 17 <8 <4 29 23
45 08-13-93 1220 9 <2 9 <8 <4 29 17
07-27-94 1400 6 < 8 <8 <4 29 26
47 08-13-93 0830 19 <2 11 <8 <4 29 20
08-13-93 0900 19 <2 11 <8 <4 36 20
09-29-93 1700 28 <« 14 <8 <4 33 22
07-27-94 1200 24 <2 14 <8 <4 28 28
49 08-13-93 1030 22 <« 13 <8 <4 32 22
072794 1315 9 <2 8 <8 <4 25 34
51 08-11-93 0900 4 <« 6 <8 <4 14 22
07-26-94 0900 15 <2 11 <8 <4 37 30
52 08-11-93 1200 21 <2 14 <8 <4 37 19
07-26:94 1115 19 <2 15 <8 <4 35 28
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Table 6.--Concentrations of selected elements in bottom-sediment samples collected

for the National Irrigation Water Quality Program, San Juan River area,
New Mexico, 1993-94--Continued

Site Manga- Molyb- Neodym-
number Lithium nese Mercury denum ium Nickel Niobium
(fig.2,table1)  Date  T<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>