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Photo 2 Photo 3 ) Slag in Sediments of Lake Roosevelt

Prior to 1995, 100,000 tons or more of granulated slag and other metallurgical wastes were
discharged annually to the Columbia River from the smelter at Trail, British Columbia (block 1A). Slag
particles, typically sand-sized or smaller, were transported by the Columbia River and deposited along
its banks and in the quiescent waters of Lake Roosevelt. Slag grains collected from a sand bar at the
J auxiliary Columbia River gaging station at the International Boundary (block 1B) have a distinctive
SRR v smooth, glassy, lustrous appearance, often with an iridescent sheen and were angular to rounded in
| shape often with conchoidal fractures (photo 1). In petrographic thin section, slag grains were opaque
and often contained voids (block 1C). The density of slag grains varied but generally exceeded 2.9
gm/cm3. When examined using a scanning electron microscope equipped with an energy-dispersive
X-ray spectrometer (SEM/EDS), the chemical composition of the glassy matrix interior of polished
cross-sections of slag grains closely approximated the elemental concentrations of fresh slag as

/ o CANADA * \ and 52 mg/kg, respectively. Concentrations of arsenic, cadmium, and mercury were smaller with median
oo L N T concentrations of 13, 7.5, and 0.44 mg/kg, respectively. The concentration of trace elements within the

core sediments typically showed a spatial trend of decreasing concentrations in the down reservoir

-4 direction. However, the concentration of arsenic generally was higher in core CR-643 (upstream of the

Spokane Arm of the reservoir).

The concentration profiles for each core provide a historical record of the changing depositional
concentrations at locations within the reservoir. Within sediment profiles, the concentrations of trace
elements were highly variable and for many of the trace elements of concern, the concentrations at
depth were often 2 to 5 times larger than those observed near the upper surface of the core (block
2). In some profiles, short-term decreases in the concentration of trace elements and cesium-137
were observed suggesting the episodic influx of sediments from landslides or bank erosion occurring
along the lake margin (block 1D). For many trace elements, decreasing concentrations in recent
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location, the surface appearance was typically more weathered, without a glassy-lustrous appearance
or iridescent sheen. The chemical composition of slag grains from core CR-668 closely matched

that observed in slag grains from the recent beach deposit except that the concentration of calcium
typically was much lower in slag grains found in core CR-668 (block 3B). In the weathering of basaltic-
volcanic glass, calcium is often the most readily leached major element (Eggleton and others, 1987,
Clay and Clay Minerals 35:161-169). The surface of slag grains from the core sample also appeared
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determine the concentration of 39 trace elements and cesium-137. The analysis of trace elements
Included arsenic, cadmium, copper, lead, mercury, and zinc, which had previously been found in surficial
bed sediments at concentrations ranging from 4 to 220 times larger than corresponding concentrations
determined for reference sediments (block 2). The reference sediments were collected upstream of the
smelter and from adjacent bank material. Selected samples of core sediments that contained relatively
larger concentrations of zinc, silver, and antimony were analyzed for the presence of slag, a glassy trace-
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element-rich byproduct of metal smelting processes. "By episodic Input of sediments from landsids and bank erosion cracked and flaky {photos 4, 5, and 6). In places where a flake had been removed to expose an inner
Analysis of cesium-137 data indicates that the sedimentary record in all cores extended as far back as I A Concentrations of trace elemets in reference sediments collected _ | surface (photo 6), the concentrations of calcium, and to a lesser degree ZINE, Were arger on the inner

the early 1960s and in two cores the sedimentary record extended to the initial reservaoir filling in 1941. | s o6 Taported by Majewski and others, USGS WRIR 03 4170, 2003, S " % Ry - Ty’ | R T — k] surface compared to the outer surface (blocks 4a and b). These observations suggest that glassy slag

Overall, the range of trace-element concentrations observed in core profiles and the distribution of trace | - e a0 S lect hs of s| — ” CR 668 - X ; £ b t deposited within the sediments of Lake Roosevelt is undergoing hydration and chemical weathering.

elements within the reservoir sediments were similar in range to that observed in surficial sediments by T ™ 0 oot e w1 Aseme 3210 Block 2 canmng electror micrographs of s ag grams o f -ra:y | orai rufm . C ¥ mé‘R"x e e Groyscals represents somic umber iffaronces, | | ||| |

previous studies. Median concentrations of zinc, lead, and copper in the sediment cores were 930, 230 \ / Of a Slag gram rom uore 663 The grayscale represents atomic number differences.




