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Impacts on the Little Arkansas River 
Three gaging stations were located within the proximity of the project impact 
area: Halstead, Sedgwick, and Valley Center (Figure 4).   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Halstead and Sedgwick gages are located within and upstream of the ASR 
Project area, and these gages do not detect the full impacts of the ASR Project.  
Therefore, these gages were not included in this analysis.  The Valley Center gage 
was the only gage evaluated because it is located immediately downstream from 
all ASR Project withdrawal points, and thus captures the full impacts of the ASR 
Project on the Little Arkansas River.   
 
As previously mentioned, the hydrologic modeling was conducted for the entire 
ILWSP 100; at this gaging station, the ILWSP 100 consists only of the ASR 
Project.  Therefore, although labeled as ILWSP 100, this gage (in reality) displays 
impacts of the ASR Project. 

Figure 4.  USGS gage stations used to evaluate hydrologic impacts.  The focus 
here is on the red box. 
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Little Arkansas River at Valley Center
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Figure 5.  Frequency of flows on an annual basis at Valley Center, KS. 

 
Figure 5 illustrates the change in flow frequency following implementation of the 
ILWSP 100 (i.e., ASR Project) on an annual basis over the period of record.  The 
frequency of flows between 80 and 300 cfs will decrease by 15 percent and five 
percent, respectively.  Flows above 300 cfs will remain primarily unchanged; 
flows below 80 cfs would increase slightly following implementation of the ASR 
Project.  This is due to discontinued ASR Project operations at low flows 
combined with additional groundwater discharge from the Equus Beds aquifer 
into the Little Arkansas River.   

 
 
Figures 6 -17 (proceeding pages) illustrate the changes in flow frequency at 
Halstead for each month of the year over the period of record.  During the fall and 
winter when the ASR Project is not operating at full capacity (i.e., when flows in 
the river are below 40 cfs), flow frequencies remain primarily unchanged, 
although the frequency of flows between 80 and 150 cfs decreases by about ten 
percent.  During the spring and summer, the frequency of flows between 80 and 
300 cfs decreases by about 20 percent and five percent, respectively.  The 
frequency of flows over 300 cfs decreases by less than five percent, with no 
change in high flows near 1,000 cfs.  Again, flows below 80 cfs would increase 
slightly following implementation of the ASR Project due to discontinued ASR 
Project operations at low flows combined with additional groundwater discharge 
from the Equus Beds aquifer into the Little Arkansas River.   
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Little Arkansas River at Valley Center
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Figure 6.  Frequency of flows in January at Valley Center, KS. 
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Figure 7.  Frequency of flows in February at Valley Center, KS. 

Little Arkansas River at Valley Center
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Figure 8.  Frequency of flows in March at Valley Center, KS. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Little Arkansas River at Valley Center
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Figure 9.  Frequency of flows in April at Valley Center, KS. 
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Little Arkansas River at Valley Center
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Figure 10.  Frequency of flows in May at Valley Center, KS. 
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Figure 11.  Frequency of flows in June at Valley Center, KS. 

Little Arkansas River at Valley Center
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Figure 12.  Frequency of flows in July at Valley Center, KS. 
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Figure 13.  Frequency of flows in August at Valley Center, KS. 
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Little Arkansas River at Valley Center
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Figure 14.  Frequency of flows in September at Valley Center, KS. 
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Figure 16.  Frequency of flows in November at Valley Center, KS. 
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Figure 15.  Frequency of flows in October at Valley Center, KS. 
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Figure 17.  Frequency of flows in December at Valley Center, KS. 
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The Kansas Water Office established a year-round minimum desirable streamflow 
(MDS) of 20 cfs at Valley Center.  All simulated median monthly flows would 
exceed the MDS with implementation of the ASR Project, and the ASR Project 
would slightly increase the probability of exceeding the MDS compared to 
conditions without the project (Figure 18).  The Kansas Department of Wildlife 
and Parks (KDWP) has indicated a preferred 60 cfs MDS value at Valley Center 
in April, May, and June, when many aquatic species reproduce, and 34 cfs in all 
other months.  Implementation of the ASR Project would also result in greater 
success rates for meeting KDWP flow recommendations (Figure 19). 
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Figure 18.  The frequency of meeting minimum desirable stream flows at Valley Center, KS. 
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Water Quality 
The Kansas Department of Health and Environment (KDHE) include portions of 
the Little Arkansas River on its list of streams with water quality limitations.  One 
segment is the headwaters of the Little Arkansas, which is well upstream of the 
ASR Project area. The other segment is below the ASR Project area near the 
confluence with the Arkansas River in Wichita. Water quality constituents of 
concern for the portion of the stream near the project area include chlordane, 
dissolved oxygen, oxygen demand, nutrients, and sediment (KDHE 2001).  In 
addition the herbicide atrazine is found in this portion of the river during spring 
and summer months, when it is applied to agricultural fields in the Little Arkansas 
River basin.   
 
An evaluation of Phase I activities of the ASR Project on water quality in the 
Equus Beds aquifer can provide some insight into potential impacts resulting from 
Phases II – IV.  Upon evaluating water quality impacts from Phase I, Ziegler et al. 
(1999) found that the overall effects of artificial recharge on water quality in the 
Equus Beds aquifer were not substantial.  In fact, median concentrations of 
chloride, arsenic, total coliform bacteria, and atrazine were similar both before 
and after recharge.  Assuming this trend would be similar for activities carried out 
in Phases II - IV, there would be no anticipated negative impact on the Equus 
Beds aquifer.  It is important to mention that an additional potential benefit of 
artificial recharge includes preventing degradation of the water quality of the 
aquifer by chloride plumes from the Arkansas River to the southwest and the 
Burrton oil field to the northwest. 
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Figure 19.  The frequency of meeting KDWP minimum desirable stream flows at Valley Center, KS. 
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In general, the Little Arkansas is a “gaining” stream within the project area, as 
indicated by higher water levels in the surrounding aquifer than in the stream 
(Myers et al. 1996; Aucott et al. 1998).  “Gaining” streams are partially 
replenished from groundwater sources.  The modeling results for this analysis, as 
illustrated by the aforementioned flow frequency duration curves, shows increases 
in base flows of the Little Arkansas River resulting from aquifer discharges.  
Assuming the results of water quality monitoring for Phase I activities would be 
similar to Phases II - IV, there would be no anticipated negative impacts on 
surface water of the Little Arkansas River from aquifer discharges.   
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CUMULATIVE IMPACTS ON WATER 
RESOURCES 
Cumulative impacts include the impacts of future State, tribal, local, or private 
actions that are reasonably certain to occur in the action area considered in this 
biological evaluation.  Cumulative impacts can result from individually minor, but 
collectively significant actions taking place over a period of time.  Two criteria 
were used to determine whether an action should be considered under cumulative 
effects analysis: 
 

1) It must be reasonably certain to occur.  It must have a legislative mandate, 
agreement, or formal proposal that specifies the scope of the action such 
that its content and intensity can be measurably calculated without 
speculation. 

2) It must occur within the same action area such that a measurable, 
combined impact actually exists. 

 
Projects contained within the City’s ILWSP are the only projects known to meet 
the cumulative effects criteria.  In addition to the ASR Project, these projects 
include expansion of the Local Well Field (LWF) along the Little Arkansas River 
and the redevelopment of the Bentley Reserve Well Field along the Arkansas 
River.   
 
The LWF is comprised of 17 wells constructed between 1949 and 1953 and three 
re-drilled wells that were constructed in 1997.  The expansion would consist of 
combining the LWF with the City’s E&S Well Field and adding four horizontal 
collector wells, five vertical wells with pumps and motors, and associated 
collections pipelines.  The LWF is currently used during periods of peak demand 
to supplement water supplies.  As part of the ILWSP, the City will expand the 
LWF to provide 45 MGD of additional water to the City of Wichita through the 
withdrawal of all flows in the Little Arkansas River over 20 cfs in most months, 
except during high flow events that exceed the capacity of the LWF.  Full 
operation of the Local Well Field expansion should occur by 2014 before the 
ASR Project is complete.  It is important to note that once the ASR Project is fully 
operational, it would not impact the operations of the LWF (i.e., the LWF would 
withdraw flows over 20 cfs regardless of ASR Project operations. 
 
The Bentley Well Field (BWF) was developed by the City in the 1950s.  The City 
drilled six wells; however, water produced by the well field was too salty for 
standard treatment, so the wells and water rights were abandoned.  Under the 
ILWSP, the City would to redevelop these wells and reduce salinity by combining 
the well water with fresh water from other sources.  Redevelopment of the BWF 
should provide an additional ten MGD of water for the City.  Refurbishing of 
wells in the Bentley Well Field would begin in 2009 and be completed by 2010. 
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Cumulative operational impacts of the ASR Project, LWF, and BWF would occur 
in the Little Arkansas, Arkansas, North Fork Ninnescah, and Ninnescah rivers, 
along with Cheney Reservoir, in Harvey, Sedgwick, Reno, Kingman, Sumner, and 
Cowley counties, Kansas (Figure 20).  The presence of Kaw Lake, a major 
surface water impoundment in Oklahoma on the Arkansas River, combined with 
the inflows of tributaries into the Arkansas River, would negate any potential 
cumulative operational impacts on the Arkansas River below Arkansas City; 
therefore, all water resources below Arkansas City, including those in Oklahoma, 
were not considered in the cumulative impacts analysis. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 20.  Project area where potential cumulative impacts of the ASR, LWF, and BWF 
projects could occur.  The focus here is on the rivers within the red box. 
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Little Arkansas River at Mouth
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Figure 21.  Frequency of flows on an annual basis at the mouth of the Little Arkansas River, KS. 

A total of five USGS stations were located within the proximity of the ASR, 
LWF, and BWF project impact areas in Kansas (Figure 20).   
 
Cumulative Impacts on the Little Arkansas River 
The LWF combined with the ASR Project would have cumulative impacts on the 
Little Arkansas River during high flow events.  Cumulative impacts on the Little 
Arkansas River were evaluated using flow frequency duration curves, which were 
developed by the RESNET model at the mouth of the Little Arkansas River just 
downstream of the ASR Project and LWF, and upstream of the confluence with 
the Arkansas River (Figure 20).  Because no gage data exist at this location, 
historical flow data were extrapolated using data obtained from the Sedgwick 
gage immediately upstream. 
 
Figure 21 illustrates the change in flow frequency following implementation of 
the ILWSP 100 (i.e., ASR Project + LWF) on an annual basis over the period of 
record.  The LWF would withdraw flows over 20 cfs about 85 percent of the time 
regardless of ASR Project operations.  The frequency of flows between 20 cfs and 
80 cfs could be reduced by up to 60 percent from the Current conditions.  The 
frequency of flows between 80 cfs and 300 cfs would decrease by 30 and five 
percent, respectively.  The frequency of flows over 300 cfs would remain mostly 
unchanged.        

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Figures 22-33 (proceeding pages) illustrate the changes in flow frequency at the 
mouth of the Little Arkansas River for each month of the year over the period of 
record.  Year round, the LWF withdraws flows over 20 cfs about 70 to 90 percent 
of the time.  As previously mentioned, this occurs regardless of ASR Project 
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operations.  During the fall and winter, the frequency of flows between 20 cfs and 
80 cfs could be reduced by 60 percent from the Current conditions.  The 
frequency of flows over 300 cfs would remain primarily unchanged.  In the spring 
and summer, the frequency of flows between 20 and 80 cfs would be reduced by 
40 to 60 percent.  The frequency of flows over 300 cfs would be reduced by no 
more than five percent, with flow frequencies over 1,000 cfs remaining primarily 
unchanged.     




