Evaluation of the effects of population growth on mountain water shed water quality
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Degradation of water quaity has become a key environmental issue over the past
forty years in the United States. While there has been great progress in cases where the
sources of the degradation could be clearly identified (point sources), the dfect of non-point
sources, paticularly those associated with population increases, has proven more difficult to
identify and quantify. Regulation of non-point sources is based on the totd maximum daly
loading (TMDL) concept developed by the USEPA. This concept sets the overdl limit for
slutes in a surface source and divides liability among dl the identified watershed
dekeholders.  Implementation of the concept will require that dl the potentid sources of the
solute be identified and that al potentid responsible parties be gpportioned their appropriate
share of the totd loading.

The mountain ranges of the western US consist of numerous small watersheds that serve
as the ultimate source for mogst surface and ground water in the western haf of the continent.
The processes that effect water qudity can be examined in much greater detal in smdl
watersheds than the more typicd regiond dudies. The mgor objective of this study is to
evaduate the impact of population growth on the water qudity in a specific mountain watershed
and then extrapolate those results to a larger area, specificaly Colorado. We have chosen one
typica Jefferson County watershed (Turkey Creek) where population has more than doubled
in the past twenty-five and numerous sudies provide much more detailed data that is usudly
avalable. The data for the period 1975 to 2000 for the TDS of surface discharge from the
watershed has increased by a factor of as much as three over the twenty-five year intervd. In
contrast to the surface discharge, the groundwater average TDS has not increased. Thus,
overd|l water quality as measured by totd dissolved solids (TDS) is being sgnificantly impacted
by population increases in mountain watersheds, while locd users remain reaively unaffected.
Our interpretation of the detailed data available for this watershed indicates that:

1. The degradation of water qudity is more likdly related to the increases in loca populations
and resdentid by-products rather than the increases in the associated infrastructure such as
roads.

2. Sydemdatic andyss and corrdaion of geologicd, hydrochemicd, hydrologicd,
infrestructure and land use data hdped identify and quantify the influence of various
potential sources of impact (eg. septic tank  effluent, trangportation corridors, construction
activities, agricultura and livestock activities, eic.).

Usng the indghts gained from this sudy, we can make a sysematic evaudion of the
changes in sream water chemidry for the state of Colorado using the National Water-Qudity
Assessment (NAWQA), NWIS and EPA STORET databases.  Corrdation of the systematic
state-wide tempora changes in water qudity are compared to populaion changes in the
source watersheds and using the ingghts ganed from the single watershed dudy, we
extrapolate the probable future impacts of growth on water qudity for other watersheds that
do not have the detailed data available in the Turkey Creek watershed.



