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Introduction

A Aluminum is the most abundant metal and the third most abundant element found in
the earth’s crust after oxygen and silicon. It is never found free in nature and is found in
most rocks, primarily in stable silicate mineral phases such as feldspars and
phylosilicates. Aluminum enters environmental media naturally through the
weathering of rocks and minerals. In these forms aluminum is bound strongly and is not
toxic to aquatic organisms. However, aluminum hydroxide (Al(OH,)) is somewhat toxic
to aquatic organisms. This form of aluminum is common when acid mine drainage is
treated and neutralized but is rarely present in a typical environment. Storm water

. samples collected on the Pajarito Plateau contain measurable aluminum
concentrations. The New Mexico aquatic life water quality criteria for aluminum are
now based on total recoverable aluminum in a sample that has been filtered to
minimize the non-toxic mineral phases. This pre-filtration step was adopted by the
New Mexico Environment Department (NMED) because total recoverable procedures
using unfiltered samples will likely measure significant concentrations of larger
particulate mineral phase forms of aluminum that are not toxic, yet the typical
“dissolved” metal fraction might exclude some amorphous or colloidal aluminum
fractions that can be toxic. The Environmental Protection Agency (EPA) states that “if
total recoverable metal is used for the purpose of specifying water quality standards,
the lower bioavailability of particulate metal and lower bioavailability of sorbed metals /
as they are discharged may result in an overly conservative water quality standard. The
use of dissolved metal in water quality standards gives a more accurate result in the
water column. However, total recoverable measurements in ambient water have value,
in that exceedances of criteria on a total recoverable basis are an indication that metal
loadings could be a stress to the ecosystem, particularly in locations other than the
water column (e.g., in the sediments).” The purpose of this study is to aid in the
determination of appropriate filter pore size needed to partition the non-toxic mineral

3 phases of aluminum from the potentially toxic forms of aluminum. This partitioning

will be evaluated by comparing the results using varying filter pore sizes.
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Stream gage and storm
water sampling station
E060.1, located in Pueblo
Canyon below the grade
control structure. Storm
water runoff is collected by
an ISCO automated sampler.

Figure 2 compares

the monthly

precipitation totals

for 2012 to the A

historical mean for

the Meteorological :::;
Towers at LANL. .
Most of the
precipitation occurs
during summer
monsoons in the
form of high-
intensity rainfall.
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Figure 1 shows the
locations of
watersheds, canyons
and streams on LANL
property. Elevation

|| ft. onthe northern
border near Los
= N Alamos Canyon to
i S — 3 § 6000 ft. on the
- [ ¥ southern border of
Chaquehui canyon. A
network of 34 stream
gages and 21
precipitation gages
measure annual
precipitation and
stream flow on LANL
property.
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Purpose

The purpbse Of‘thIS study |s to explore what

alyzing total recoverabl
ions. Typically water qua

ication will aid in the determlnatlon of tOXICIty Identlflcatlon of
ases will be performed using nuclear magnetic resonance (NMR) and
[ y‘dlffractmn technlques (QXRD). NMR |dent|f|es atomic and molecular

-crystalline materlals can be ldentuﬁed with this technique.. QXRD
qu entifying solid material with a coherent crystalline structure,
amorphous phases are more difficult to identify.
Solid material collected on flat filters of size fractions 0.2, 0.45, 1, and 5 um will be dried
collected, dried, and archived. Aluminum hydroxides colloids are thought to be presentin
the smaller size fraction so we will focus on the less that 5 um material. Select samples will
* be chosen and submitted for both QXRD and NMR analysis to compare and verify results.
~ " Water passing through filter sizes 0.2 through 10 um will be analyzed for aluminum at a
. LANL contract laboratory. Select samples will be screened at the Earth and Environmental
. Sciences (EES) geochemistry analytical facility for fast turn-around results. Capsule filters
will be used to produce sufficient water for analysis and toxicity testing. Water for aluminum
analysis will be preserved and archived. Water for toxicity testing will be stored in the <
refrlgerator until delivery to the toxicity laboratory. '
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