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RADIONUCLIDE CONCENTRATIONS IN BED SEDIMENT AND FISH TISSUE
WITHIN THE RIO GRANDE DRAINAGE BASIN

by

J.L. Booher, P.R. Fresquez, L.F. Carter, B.M. Gallaher, M.A. Mullen

ABSTRACT

In 1992-93, Los Alamos National Laboratory collaborated with the U.S.
Geological Survey in an effort to characterize radionuclide concentrations
in bed sediment and fish tissue within the Rio Grande drainage basin from
Colorado to Texas. Bed sediment was sampled from 18 locations for cesium
(¥Cs), tritium CH), strontium (*°Sr), plutonium (**Pu and *’Pu),
americium (*Am), total wranium (*'U) and alpha, beta, and gamma
activity. Fish tissue was sampled from 12 locations for *'Cs, *’Sr, **Pu,

py, and “*U.

INTRODUCTION

In 1992-93, Los Alamos National
- Laboratory (LANL) collaborated with the
U.S. Geological Survey (USGS) to
characterize radionuclide concentrations in
bed sediment and fish tissue within and
along the length of the Rio Grande drainage
basin (and associated tributaries). This
collaboration was an adjunct project to
USGS’s National Water Quality Assessment
(NAWQA) program (Leahy et al., 1993,
Ellis et al., 1993). Typically, the NAWQA
program does not include an analysis of
radionuclide concentrations.

Radionuclides within the Rio Grande
drainage basin may originate from natural
and anthropogenic sources. Natural
radionuclides are either primordial or
cosmogenic. Primordial radioisotopes of
relevance to this study include uranium.
Tritium (3H), a cosmogenic radionuclide,
can be produced through nuclear reactions
between cosmic rays and nuclei in the
atmosphere, soil, and water (Klement,
1982). Anthropogenic  sources  of
environmental radiation include global
fallout from nuclear weapons testing, the
burn-up of satellite power sources in the
atmosphere (Perkins and Thomas, 1980),

and in some cases the release of treated
radioactive waste effluents from nuclear
weapons research and testing facilities like
LANL (Fresquez et al., 1994).

This paper reports the occurrence and
distribution of selected radionuclides (**’Cs,
*H, ®sr, 28py, %Py, ' Am, U and alpha,
beta, and gamma activity) in bed sediment
and fish tissue collected by the USGS in
1992-93 at sampling sites associated with
the NAWQA program along the Rio Grande
from southern Colorado to El Paso, Texas.
Also, this study reports radionuclide
concentrations in fish collected at Abiquiu
Reservoir (Rio Chama), Cochitt Reservoir,
and the Rio Grande near San Ildefonso
Pueblo; these locations were independently
monitored as a part of the Environmental
Surveillance Program at LANL but were
added to this report for completeness.

MATERIALS AND METHODS

The Rio Grande Valley encompasses
about 45,000 square miles in Colorado, New
Mexico, and Texas (Figure 1), and the river
traverses approximately 750 strearn miles
from its headwaters in the San Juan
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Figure 1. Rio Grande Valley study unit and collection points of sediments and fish.




Mountains. in southwestern Colorado to El
Paso, Texas. Bed sediment was collected by
USGS personnel at 18 sites within the Rio
Grande drainage basin between September
1992 and March 1993 (Table 1) (Carter
1997). The sediment samples were
collected from depositional areas near
streambanks, downstream from obstacles
such as large boulders and islands, or
wherever fine sediments were deposited.
Sampling was confined to the upper two
centimeters of sediment. Sediment field
processing included two sets of samples: the
first set represented sediment (wet) sieved
through a 2.0-millimeter stainless steel sieve
and was analyzed for '¥'Cs, °H, and *Sr, and
alpha, beta, and gamma activity, and the
second set, which was sieved through a 63-
micrometer sieve, was analyzed for **'Am,
8Py and *’Pu, and “*'U.

All radionuclide bed sediment
analyses were conducted by the Inorganic
Trace Analysis group (CST-9) at LANL,
with the exception of *“U.  LANL
. radionuclide  analysis procedures are
detailed by Gautier, et al. (1987). Total
uranium analysis, on the other hand, was
performed by a USGS NAWQA laboratory
in Denver, Colorado. The analytical method
of determination for ‘U is given by Timme
(1995). All radionuclides, with the
exception of °H, were expressed in dry
weight concentrations. Tritium was
expressed as activity per liter of sediment
moisture.

Fish tissue samples were collected
at 12 sites within the Rio Grande drainage
basin (Table 1). Fish from Abiquiu
Reservoir, Cochiti Reservoir, and the Rio
Grande near San Ildefonso Pueblo were
collected by LANL personnel in accordance
with LANL’s Environmental Surveillance
program in June, 1993 (LANL, 1995).
Hook and line, trot line, or gill nets were
used to capture the fish. USGS personnel
collected all additional Rio Grande fish
samples from a 150- to 400-meter length of
stream by  electroshocking  between
September 1992 and March 1993.

All  whole-body fish samples were
frozen and submitted to LANL for pre-

analysis preparation. Fish samples were
separated into two distinct samples: 1)
muscle (and associated skeleton) and 2)
viscera (and associated head and tail).
Approximately 1000 g of either wet muscle
or viscera were placed into tarred one-liter
beakers and weighed. The beaker contents
were oven dried at 80 °C for 120 hours, then
weighed and ashed at 500 °C for 120 hours.
The sample ash was weighed, pulverized,
and homogenized before it was submitted to
the CST-9 laboratory for analysis of '>'Cs,
PSr, 28pu, Py, and “'U. All methods of
radiochemistry have been described
previously (Salazar, 1984). Results are
reported on an oven dry weight basis.

RESULTS

Radionuclide data for bed sediment
collected within the Rio Grande drainage
basin are located in Table 2. Both duplicate
and replicate samples have been reported.
Duplicate samples are represented by
different sample numbers at the same
sampling location. Replicate samples (the
analysis of the same sample number more
than once) and their analytical uncertainties
have been averaged. These data, with the
exception of U analysis, are stored in the
Chemical Science and  Technology
Division’s Laboratory Information
Management System (CST LIMS) for
LANL. Total U analysis and the
corresponding QC data for field replicate

. samples are stored in the USGS New

Mexico District National Water Information
System data base. Fish tissue radionuclide
data are located in Table 3. These data are
likewise stored in the CST LIMS data base.
Measurements of radiochemical samples at
LANL  require that analytical or
instrumental backgrounds be subtracted to
obtain net values. Thus, net values are
sometimes obtained that are lower than the
minimum detection limit of the utilized
analytical technique. This is why individual
measurements reported in Tables 2 and 3
are sometimes expressed in values of
negative numbers (LANL, 1995).




Table 1. 1992-93 Rio Grande Drainage Basin Sediment Sampling Locations

and Fish Collected.
Sampling Locations Fish Taxa
Rio Grande near Creede, CO none collected
| Saguache Creek near Saguache, CO White sucker (Catostomus commersoni)
Medano Creek near Mosca, CO v none collected
Rio Grande at Alamosa Refuge, CO - common carp (Cyprinus carpio)

La Jara Creek at Alamosa County line, CO
COMMOon carp

Rio Pueblo de Taos below Los Cordovas,

NM white sucker

Rio Grande below Taos Junction Bridge

near Taos, NM : white sucker

Rio Chama near Chamita, NM none collected

Abiquiu Reservior, NM Channel catfish (Ictalurus punctatus)

common carp
brown trout (Salmo trutta)

rainbow trout (Salmo gairdneri)
walleye (Stizostedion vitreum)
Rio Grande at San Ildefonso Pueblo, NM bass (Micropterus salmoides)
channel catfish
common carp

brown trout

rainbow trout

white sucker

Rito de los Frijoles below Frijoles Fails, NM
none collected

Santa Fe River above Cochiti Reservoir, NM ‘
none collected
Cochiti Reservoir, NM channel catfish
common carp
white crappie (Pomoxis annularis)
white sucker

Rio Guadalupe at Box Canyon, near Jemez
Springs, NM brown trout
Jemez River near Jemez Springs, NM

white sucker

Rio Grande at State Highway 44 bridge near

Bernalillo, NM common carp
Rio Grande at Isleta, NM common carp
Rio Puerco near Bernardo, NM none collected
Rio Grande conveyance channel at San

Marcial, NM none collected
Rio Grande at Leasburg Dam, near Las

Cruces, NM none collected
Rio Grande at El Paso, TX none collected
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