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Comparison of the Chemical and Isotopic Composition of
Groundwater and Surface Water in the South Sound Region
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Geology Department, University of Puget Sound, WA e Linear trends in the below graphs represent mixing between two sources, rain and| | e Conservative elements (Cl, Mg, Na, Cl, and SO4) provide a means | | e Waters from the “A” and “C” aquifers overlap significantly in chemical
groundwater. (Figs. 2-8) to obtain semi-quantitative estimates of the proportions of water and O/H isotopic compositions (Figs. 13, 14, and 15)
Introduction e Groundwater is the high concentration component, exhibiting significant intra- sources in each of the modeled lakes (Table 1 and Fig. 10) e There are no systematic geographic trends in conservative element
The South Puget Sound region contains over 460 lakes, many of which aquifer variation, while rain or runoff is the dilute component (Figs. 2-8) e The results of mass balance modeling are consistent with the concentrations in groundwater in the study area (Figs 13, 14, and 15)
originated as kettles. Although these lakes vary in size and depth, all are hosted | |® Figures 2, 3, and 5 suggest Waughop Lake is rain dominated while Gravelly Lake is proportions of lake inputs inferred from Figures 2, 3, 5, and 9.
in similar glacial outwash deposits and are fed by some combination of groundwater dominated e Proportions of lake inputs calculated from isotopic data are similar Fig. 13
precipitation, surface runoff, and groundwater inflows, so one would expect| |® Seawater does not appear to be a component in the mixing trend for these lakes to those obtained from the chemical data for Gravelly Lake and
V4 ’ V4
their water compositions to be broadly similar. However, data collected by| |® Mg concentrations in groundwater appear to reach a maximum value while other Steilacoom Lake (Table 2) C-Level Well
Puget Sound students over the past ~10 years reveal this is not the case: each of conservative elements do not (Figs. 3 and 6) e |sotopic values of rain vary seasonally, being lighter in the winter A sieverwen
the dozen lakes studied is chemically distinct. Furthermore, plots of lake water| |® Figures 6-8 along with historical data tentatively suggest that there may be two (Fig. 12). Groundwater samples overlap in isotopic composition
chemistry define linear arrays suggestive of mixing between chemically distinct diverging chemical trends within South Sound groundwater with winter precipitation, indicating recharge of the aquifers
water sources (Fig. 2). The goal of this study is to analyze potential water supplying these lakes occurs mainly during this season (Fig. 11)
sources, |nclud|r_\g surf.ace runoff f';md groundw§ter, a.nd. asse_ss whether -mlxmg o Fig. 2 N South Sound Water Samples Fig. 3
of these waters in varying proportions can explain variations in lake chemistry. 00 | -,;go%“° 18'0 & & i ke T08 Table 1. Summary of Modeled Mixing Showing the Fraction of each Lake Input
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