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Introduction:

We performed two conservative
tracer injections in a mountain
stream in order to access the

Results:
The RSS of the TSM fits for the C reaches was 65 less on average in comparison with the SR reaches. The parameters of D (dispersion)
and A (channel x-sect. area) are positively correlated with increasing reach length, while A, (x-sect. area of storage zone) and a (storage
exchange coefficient) are not . The Dal (Damkohler #) was very low for the SR reaches, but more optimal for longer stream lengths.
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Abstract. Numerous studies have used the methods of stream tracer experiments
and subsequent solute transport modeling to determine transient storage
characteristics of streams. Experimental reach length is often determined by site
logistics, morphology, specific study goals, etc. Harvey et al. [1996] provided
guidance for optimal study reach lengths, based on the Dahmkoler number, as a
balance between timescales of advective transport and transient storage. In this
study, we investigate the scaling of parameters in a solute transport model
(OTIS) with increasing spatial scale of investigation. We conducted 2 6-hour
constant rate injections of dissolved NaCl in Spring Park Creek, a headwater
stream in the Tenderfoot Creek Experimental Forest, Montana. Below the first
injection we sampled 4 reaches ~200m in length, we then moved upstream 640m
for the second injection and sampled 3 more ~200 m reaches. Solute transport
simulations were conducted for each of these sub-reaches and for combinations
of these sub-reaches, from which we assessed estimates of solute velocity,
dispersion, transient storage exchange, storage zone size, and Fmed (proportion
of median transport time due to storage). Dahmkoler values calculated for each
simulation (sub-reaches as well as longer combined reach) were within an order
of magnitude of 1, suggesting that our study reach lengths were appropriate.
Length-weighted average solute transport and transient storage parameters for
the sub-reaches were found to be comparable to their counterparts in the longer
reach simulation. In particular the average dispersion found for the sub-reaches
(0.43 m?/s) compared very favorably with the value for dispersion calculated for
the larger reach (0.40 m?/s). In contrast the weighted average of storage zone
size for the sub-reaches was much greater (1.17 m?) than those calculated for
the injection reach as a whole (0.09 m?) by a factor of ~13. Weighted average
values for transient storage exchange and size for the sub-reaches were both
found to be higher than that of the reach as a whole, but only by factors of ~2.5
and 3 respectively. This study indicates that some values of solute transport and
transient storage for a particular reach can be reasonably extrapolated from its
corresponding component reach values.
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