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INTRODUCTION 

The habitat water plan is attempting to improve water quality through 
pollution reduction and protection. One of the areas identified as high PI-iority is 
the Whitewater River Watershed. It is cited as impaired due to levels of fecal 
coliform bacteria that exceed the Total Maximum Daily Load (TMDL). Total 
Maximum Daily Load (TMDL) is a calculation of the maximum amount of a 
pollutant that a water body can receive and still meet water quality standards. 
TMDLs are set up by the Kansas Department of Health and Environment (KDHE) 
and are approved by the Environmental Protection Agency (EPA). Currently the 
goal for this watershed is to make it meet Primary Contact Standard TMDL, 
;vhi~h is 20C! c ~ l ~ ~ i e s i l  OOmi for feca! coi?e'=:rn bacteria. Kansas +nes I U p  to have 
implemented all pollution reduction plans during the 2003-2007 timeframe and 
hopes to have two-thirds of landowners responsible for their own individual sites. 
Since 2007 marks the midpoint of the ten year timeframe they also hope to see 
that data collection reflects a decrease in the levels of bacteria, indicating that the 
implernentatio~n~s areeffective. 

This watershed has several possible sources of pollution. There a[-e .three 
point sources in this area upstream to the monitoring site 038 (Towanda) that 
may contribute levels of bacteria. All three have National Pollutant Discharge 
Elimination System (NPDES) permits, so the goal here is to inspect the sites to 
ensure there is complete compliance. There are 75 livestock waste management 
systems, "vt ozly 73 are PdPDES permitted. KDHE miist be informed if the farm 
has 300 or more animals. Our primary focus for pollution in this area is t h t  = non 
point sources; these include livestock waste, runoff, and failing on-site waste 
water systems. The land use in the upper two-thirds is 65% crop which is likely 
to contribute nutrients from pesticides used on crops. When it rains the 
pesticides often create runoff that enters nearby streams. On-site waste :systems 
(septic tanks) may also be contributing to the bacteria levels. There is a higher 
density of people in the lower one-third of the basin so it is likely that this IS 

where we will see possible effects of this. 
As part of the continued effort to monitor this basin we tested for fecal 

coliform as well as several other possible impairments which include: 
biochemical oxygen demand (BOD), phosphorus, nitrates, dissolved oxygen, 
total dissolved solids, conductivity, and turbidity. In addition to this we also 
wanted to determine if any of the eight streams was contributing more pollutants 
to site 038 (Towanda) than another. This would possibly give us a better 
determination of the source of the pollutants so that we could better correct the 
problem. Our samples where collected in the fall 2005, a low stream flow 
category. Collecting samples after a major rainfall would have been almost 
impossible due to the location of several of our testing sites. 

The Biochemical Oxygen Demand (BOD) must be below 5mg/L, anything 
higher indicates an excess of bacteria coloiiies and large quantities of 
biodegradable wastes. Nitrates and phosphorus can both lead to aging of the 
stream due to an exploded growth of algae which wi'll then deprive the lake of 
oxygen. The TMDL for nitrates is acceptable up to I .2mg/L and up to 0.1 mg/L 



for phosphorus. Oxygen levels must be above 5mg/L so that aquatic iife is not 
harmed, anything lower will begin to kill the fish and other aquatic organisms. 
The total dissolved solids measurement represents a test for anything other than 
water. A level greater than 5OOmg/L cause impairment and "harder" water. As 
stated above the TMDL for fecal coliform bacteria is 200 colonies / I  OOmL 
anything higher suggests that pathogenic organisms may be present and the 
water is unsafe for swirr~ming or drinking. Fecal coliform has a secondary 
contact standard for non contact recreation (fishing and boating) and it is not to 
exceed 2000 colonies1 100mL. 

METHODS 

Procedures 

We used a one gallon bucket with a rope tide to the handle in order to retrieve a 
sample of water from the middle of each stream. Water was immediately drawn, 
covered, and set aside to be-tested later for BOD and nitrate levels. We used 
protocols described by Hach Water Analysis Handbook (Hach, 1992). At leach 
site we tested dissolved oxygen, phosphates, turbidity, conductivity and 
temperature. The dissolved oxygen, nitrates, and phosphates were measured 
using AccuVacs and the DR2000. The total dissolved solids, conductivity and 
temperature were tested using the Hach conductivity/TDS meter. The turbidity 
. . r - r .  + A . e n . . . . -  

~ ~ d s  tes~eu U ~ I  19 a 21 00P turbibimeter. In the lab we tested nitrates, fecal 
coliform bacteria and BOD levels. Additional data for nitrate, phosphorus and 
fecal coliform were used. 

The BOD test takes 5 days to complete. The first step in measuring BOD is to 
obtain equal volumes of water from the area to be tested and dilute each 
specimen with a known voiume of aistiiiea water which has been thorouginiy 
shaken to ensure oxygen saturation. After this, an oxygen meter is used to 
determine the concentration of oxygen within one of the vials. The remaining vial 
is then sealed and placed in the dark and tested five days later. BOD is then 
determined by subtracting the second reading from the first. The range possible 
readings can vary considerably: water from an exceptionally clear lake might 
show a BOD of less than 2mgIL. Raw sewage may give readings in the hundreds 
and food processing water may be in the thousands. For our purposes, we used 
5mgIL as the cut point for as per TMDL and numbers were compared. 

What to expect: 

BOD level (in ppm) Water quality 
I -2 Very good (there will be not much organic waste present in the 

water supply) 
3-5 Fair (Moderately clean) 
6-9 Poor: Somewhat Poililted 
100 or > Very poor: Very polluted (contains organic waste. 



Stream site Description 

Site I occurred on Rock Creek: We pulled the sample off of Diamond 
Road from the west side of the bridge. Rock Creek is south of the town of Potwin. 
The Public Land Survey (PLS) address is NE corner NE '/4 of section 19 in T25S 
R4E. 

Site 2 occurred on Fourmile Creek: We pulled the sample off of Diamond 
Road from the west side of the bridge. Fourmile Creek is south of the town of 
Potwin. The PLS address is SW corner SW '/4 of section 8 in T25S R4E. 

Site 3 occurred on Dry Creek: We p~llled the sample off of 196 highway on 
the north side of the bridge. Dry Creek is near to the town of Potwin. The PLS 
address is Sw 14 S'JV corner of section 24 in T24S R3E. 

Site 4 occurred on Diamond Creek: We pulled the sample off of 8ot%oad 
on the north side of the bridge. Diamond Creek is neat the town of Potwin. The 
PLS address is NE '/4 NW corner in section 30 in T24S R3E. 

Site 5 occurred on Henry Creek: We pulled the sample off of Santa Fe 
Lake Road o n t h e  west s~ide-of t~hg-bridge. Hen-ry ~ -- Creek is ~ north -~ of the ~ town - ~~. ~~~-~ of 
Potwin. The PLS address is NE '/4 NE corner in section I of T24S R3E. There 
were some farms nearby with chickens and pigs, this may have contributed to 
the high levels that we received when testing this site. 

Site 6 occurred on Upper Whitewater River: We pulled the sample off of - th I zu-. Road on the west side of the bridge. upper iiv'nitewater River is north of the 
tswn sf Pshvin. The PLS address is NWJ '/4 NlAJ ccrner in sec t i~n  5 ~f T24S RAE. 

Site 7 occurred on East Branch of Whitewater River: We pulled the 
sample off of River Valley Road on the west side of the bridge. The East i3ranch 
of Whitewater River is north of the town of Potwin. The PLS address is NE '/4 SE 
corner in section 8 of T24S R4E. 

Site 8 zlzciirred ztii LAdildcat Creek: LAde p~11ed the sa;i-iple cff of Butler %ad 
on the east side of the bridge. Wildcat Creek is south of the town of Potwiin. The 
PLS address is SE '/4 SE corner in section 19 of T25S R3E. 

Site 9 occurred on Whitewater River: We pulled the sample off of 254 
highway on the south side of the bridge. This Whitewater River site is west of the 
town of Towanda. The PLS address is SW % SE. 

Main Stem Segments, WQLS, are i 8, i 9, 21 and 23 (Whitewater Riverj 
starting at confluence with Dry Creek (immediately upstream of Whitewater River 
confluence with Walnut River) and traveling upstream to headwaters in south 
Marion County. Tributary segments, WQLS, are W. Br. Whitewater River, 
Whitewater Creek, Prairie Creek, W. Br. Whitewater River, Wildcat Creek, Sand 
Creek, W. Wildcat Creek, Gypsum Creek, E. Br. Whitewater Creek, Rock Creek, 
Fourmile Creek, Dry Creek, E. Br. Whitewater River, Henry Creek. Non-VVQLS 
are Elm Creek, Badger Creek, and Walnut Creek. 

= are Monitoring Sites are station 038 at Towanda. -The designated use.; 
expected aquatic life support, primary contact recreaticn, dcmestic water supply; 
Food Procurement; Ground Water Recharge; l ndustrial Water Supply Use; 
Irrigation Use; Livestock Watering Use for Main Stem Segments ( I  8,19,21 and 





































































Figure. 9 Mean Number of colonies and Standard Deviation of Fecal Bacteria for each stream in 100ml. 



Mean Number of Feca.1 Coliform Bacteria Colonies / 
100 ml 




