


hours, the stream had cooled to below 640F.   Although not captured by our 
gauging stations, several observers (including the authors) have noted boiling 
water from the ASU steam plant entering the stream from just downstream of our 
Troll station.  
 

 
Figure 2: Average daily temperatures at the various gauging stations: ASU steam 
plant (green-thick), Jimmy Smith Park (thin-red), Agricultural Conference Center 
(black-dashed). Air temperature is also included (black-dash/dot). 
 
 
Sediment Impacts 
The concentration of suspended sediments and other particulates can be quantified 
via a measurement of the water opacity, known as turbidity (in standard units of 
NTU – Nephelometric Turbidity Units).  If NTU values are high enough for long 
enough periods of time, stream biota may be stressed or killed.  Trout streams are 
required by North Carolina statutes to be below 10 NTU, while the requirement 
for source drinking water is <25 NTU.  All waters must be below 50 NTU3.  Troll 
and grab sampler data indicate that the stream is normally near or below the 10 
NTU trout stream limit; however, during rain events, the turbidity has been shown 
to spike as high as 600-800 NTU for 1-6 hours and remain above 50 NTU for 
several days (which may reduce feeding rates, increase cough rates, increase 
respiration, and induce avoidance behavior in fish4) (see Figure 3).  Demolition 
and construction activities on the ASU campus, as well as episodic events (such as 
people or animals walking through the stream) have also forced NTU levels well 
above statutory limits, although for short time periods.  Bed composition analysis 
shows that the bed has a median grain size of around 4 mm.  This is not an 
unexpected result – most mountain streams are dominated by large sand, gravel, 
and cobbles and the supply of light, mobile clay and silt soils is low.   Only 
through disturbance such as construction which introduced fresh sediment supply 
should sedimentation become an issue for short term stream flow path 
modification.   
 
Stream Chemistry 
The stream pH, on average, is around 7 (which is neutral for actual acid-base 
composition) but drops to the 6.5 range as you move downstream. Analysis of 
manually obtained samples over the course of 1 year indicates that the alkalinity – 
a measure of the stream’s ability to neutralize acidic influx – is quite low (it also 
decreases as you go downstream).  This means that Kraut Creek is susceptible to 
any significant introduction of acidic materials.  In addition, dissolved oxygen 
levels are low and may be too low (below 6mg/L) to sufficiently support a healthy 
ecosystem (Figure 3).  Sulfates are within normal levels, as are most metals.  
However, preliminary data indicate that copper content is consistently at or above 
the “action level” – the level above which action should be taken to reduce the 
levels - and iron concentrations are notably high near the waterfall/weir location 
(at the Stadium Drive / Rivers Street intersection).   
 
Summary - What can / should be done? 
Other informal studies have been performed on Kraut Creek over recent years5 
and their analysis is basically in agreement with our formalized measurement 
results. Likewise, our preliminary recommendations should come as no surprise to 
anyone familiar with the issues of Kraut Creek; however these recommendations 
are now supported by data obtained using calibrated and validated measurement 

                                                 
3 N.C. Administrative Code (15ANCAC 02B .0211) 
4 http://waterontheweb.org/under/waterquality/turbidity.html 
5 For example, Boone Creek, Today and Tomorrow: A Design Inquiry, by Dr. Jana 
Carp & students. See: http://www.mountainkeepers.org/Boone%20Creek.pdf 

devices and analyzed using standardized computational and laboratory procedures. 
Although we do not have sufficient data to necessarily propose a major stream 
remediation effort at this time, we do not dismiss it as a possible option.  Simpler, 
less expense measures can be employed by land owners and elected officials that 
can reduce the impact that the residents of Boone have on their streams.  For 
example, more/larger riparian buffers and wetland areas throughout the stream 
would reduce the thermal impact and variability by acting as a filter to both 
surface runoff and direct solar heating.  Vegetation can also filter suspended 
sediments and chemicals from urban surfaces and act to reinforce stream banks 
from erosion.  Kraut Creek between the ASU convocation center and the 
Agricultural Extension office has over 70 direct outfall pipes and numerous 
cement gullies that drain impervious surfaces such as parking lots and tennis 
courts directly into the stream.  Elimination of these pipes and gullies would help 
to minimize all impacts mentioned above.  “Daylighting” the stream (re-exposing 
underground segments of the stream to daylight) would act to provide a 
contiguous habitat for the stream’s biota.  Information on other progressive low-
impact practices that can be implemented by the individual land owners, such as 
green-roofs, pervious pavement, rain water harvesting, and bio-retention practices, 
can be obtained from the authors or the North Carolina Cooperative Extension 
Service6.  As educated and responsible custodians to our local streams, we have 
the potential to put Boone “on the map” as an international benchmark for 
conscientious development that is sensitive to the balance of the ecological, 
economic, and recreational sustainability of our streams. 
 

 
Figure 3: Daily averaged values of rainfall and stream temperature (top), 
turbidity, dissolved oxygen, and conductivity (bottom) for the steam plant gauging 
station between May and July, 2006. 
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6 http://www.ces.ncsu.edu/.  Also see Bill Hunt’s website at:   
   http://www.bae.ncsu.edu/people/faculty/hunt/ 
 


