





or part of their flow as they cross the outcrop of the Madison
Limestone (water-loss zone) near the periphery of the Black
Hills. These loss zones provide an important source of
recharge to the Madison.

STATUS OF BLACK HILLS HYDROLOGY STUDY

A large amount of hydrologic information is being collected,
compiled, and distributed through the Black Hills Hydrology
Study. As of March 1994, 19 continuous-record streamflow
gages, 16 partial-record streamflow gages, and 38 precipitation
gages were in operation. All streamflow and precipitation data
are published annually in the Water Resources Data Report for
South Dakota (U.S. Geological Survey, 1991-93). Continuous-
record water-level data were being collected at 38 observation
wells and 2 cave sites. Water-level records through water year
1992 (WY92; the water year ends on September 30 of the year
given) were recently published in the first in a series of data
reports for the Hydrology Study (Driscoll and Bradford, 1994).
Water-quality data for surface- and ground-water sites are rou-
tinely collected and published, either in the project data reports
or in interpretive reports. Considerable progress has been
made on inventories of springs and wells in the Black Hills
area. Geophysical logging of wells is conducted on an ongoing
basis. The observation-well network is being expanded, as
several new wells generally are drilled each year by DENR in
support of the Hydrology Study. Control structures have been
installed at 10 streams and springs to provide accurate stream-
flow data.

Significant progress also has been made on interpretive work
for the Hydrology Study. A Geographic Information System
(GIS) for the study area has been developed for the analysis
and display of spatially referenced data. The GIS base cover-
ages include political and public land-survey boundaries,
hydrographic features, roads, and simplified surface geology at
the 1:100,000 scale. Finally, a series of planned USGS publi-
cations is in preparation. Updates on the status of various pub-
lications, as well as on the progress of other activities, are
provided in quarterly and annual progress reports.

SIGNIFICANT RECHARGE TO BLACK HILLS
AQUIFERS OCCURS DURING 1993

There is concern that increased demand on ground-water
resources has the potential to decrease water levels in the Black
Hills area. Water levels in wells can be affected by several
factors. Short-term declines can result from pumping of
nearby wells or dry climatic conditions. Long-term declines
generally indicate that discharge from the aquifer exceeds
recharge for a given period of time. Conversely, increases in
water levels generally correspond with periods of wet climatic
conditions when aquifer recharge exceeds discharge. A long-
term decline in water levels in the Black Hills area could have
various effects, including changes in ground-water flow

patterns, reduction of springflow, increased pumping costs, and
perhaps even dry wells.

Some short-term declines in water levels in the Black Hills
area have occurred, as indicated by hydrographs contained in a
report entitled “Compilation of selected hydrologic data,
through water year 1992, for the Black Hills Hydrology Study™
(Driscoll and Bradford, 1994). In addition to water-quality and
springflow data, this report presents water-level records for 32
observation wells and 2 cave sites. Hydrographs for about
one-half of the wells show a downward trend in water levels
for the periods of record presented in the report, and about one-
half of the hydrographs show no trend. Most of the hydro-
graphs that show downward trends have less than 10 years of
record. These water-level declines can be attributed partially
to dry climatic conditions in the Black Hills area during the late
1980’s that continued into the early 1990’s in some localized
areas. During this period, recharge generally was less than
normal and withdrawals from wells probably were larger than
normal, which resulted in some water-level declines. Hydro-
graphs for six wells that show generally declining water levels
through WY92 are presented in figure 3. A dashed, vertical
line near the right side of each hydrograph shows the end of
WY92. Locations of these wells are shown in figure 1.

Precipitation amounts generally increased to near normal
during 1991-92 and were above normal for most of the Black
Hills area during 1993. This has resulted in significant
recharge to Black Hills aquifers during WY93, subsequent to
preparation of the aforementioned report. Hydrograph A in
figure 3 is for a well completed in the Inyan Kara Group, which
shows no response to the effects of climatic conditions through
the entire period of record. The rate of decline, while smaller
than for the other hydrographs, is nearly constant. The effect
of annual recharge on water Ievels in the other five wells is
more apparent (fig. 3, hydrographs B-F). The declining trend
through WY92 could be reversed for some of these wells if sig-
nificant recharge continues.

It is premature to draw firm conclusions from data through
WY93 regarding water-level trends for Black Hills aquifers. It
is however, apparent, that there is sufficient stress on these
aquifers to cause declines during dry climatic periods. It also
is apparent that in many areas these aquifers respond quickly to
recharge during wet periods. If withdrawal rates become suffi-
cient to cause long-term declines in water levels, the resulting
problems and possible solutions will be addressed by State and
local water managers. The Black Hills Hydrology Study will
provide the regional hydrogeologic information necessary to
aid in making sound decisions.



Hydrograph A - Well 3S8E19BBBB

Hydrograph B - Well 2N7E17BAAD
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Figure 3.--Hydrographs for selected observation wells in the Black Hills area.
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