NEOSHO RIVER BASIN TOTAL MAXIMUM DAILY LOAD

Water Body: South Fork Cottonwood River Water shed

Water Quality Impairment: Biology

1. INTRODUCTION AND PROBLEM IDENTIFICATION

Subbasin:
Counties:

HUC 8:

HUC 11 (HUC 14):
Ecoregion:

Drainage Area:

Main Stem Segment:

Tributaries:

Designated Uses:

2002 303(d) Listing:

Impaired Use:

Lower Cottonwood

Chase, Buitler, and Greenwood
11070203

030 (010, 020, 030, 040, 050) (Figure 1)
Hint Hills (28)

235 sguare miles

WQLS: South Fork Cottonwood River (9, 10); starting at the confluence
of the Cottonwood River, traveling upstiream, and ending in the northeast
corner of Butler County.

Sharpes Cr (38)
Rock Cr (37)

Kirk Cr (48)
Crocker Cr (46)
Corn Cr (47)

Little Cedar Cr (45)
Mercer Cr (716)
Little Cedar Cr (11)
Cannonball Cr (745)

Specia Aquatic Life Support, Primary and Secondary Contact Recrestion,
Domestic Water Supply, Food Procurement, Groundwater Recharge,
Industriad Water Supply, Irrigation, Livestock Watering

Neosho River Basin Streams

Specid Aquetic Life Support on Main Stem Segments.



Water Quality Standard: Generd--Narrative: Surface water shdl be free, a dl times, from the
harmful effects of substances that originate from artificial sources of
pollution and that produce any public hazard, nuisance condition or
impairment of adesignated use. (KAR 28-16-28e(b)(1)).

2. CURRENT WATER QUALITY CONDITION AND DESIRED ENDPOINT
Stream Chemistry Monitoring Site: Station 582 near Bazaar (South Fork Cottonwood River)
Period of Record Used: 1990 - 2003

Biological Monitoring Site: Station 357 on the South Fork Cottonwood River
Period of Record Used: 1985 - 2001
Leve of Support for Designated Use: Partial Support for al indices and % mussdl loss

Flow Record: Matched to flow duration for Cedar Creek near Cedar Point (07180500)
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Current Conditions:

Three main parameters (MBI, KBI, and %EPT) were analyzed to address the biology impairment. The
Macroinvertebrate Biotic Index rates the nutrient and oxygen demanding pollution tolerance of large
taxonomic groups (order and family). Higher vaues indicate greater pollution tolerances. Along with
the number of individuas within arated group, a Sngle index value is computed which characterizes the
overdl tolerance of the community. The higher the index vaues the more tolerant the community is of
organic pollution exerting oxygen demands in the stream setting. Index values gregter than 5.4 are
indicative of non-support of the aguetic life use; vaues between 4.51 and 5.39 are indicative of partia
support and vaues a or below 4.5 indicate full support of the aguatic life use. The Kansas Biotic Index
(KBI) issmilar to the MBI in that it indicates the impact of nutrient and oxygen demanding pollutants.

The EPT index isthe proportion of aguatic taxa present within a stream belonging to pollution intolerant
orders. Ephemeroptera, Plecoptera and Trichoptera (mayflies, soneflies and caddisflies). Higher
percentages of tota taxa comprising these three groups indicate less pollutant stress and better water

qudity.

The biologica community has been historicaly borderline impaired at thisste. Over the period of
record, the average MBI vaue was 4.27, ranging from 3.79 t0 5.19. The MBI vaue indicated partia
support (MBI between 4.51 and 5.39) in 1985, 1999, and 2000 (Figure 2). Sixteen percent of the
surveys resulted in MBI vaues over 4.5; the rest were less than 4.5, indicative of full support of agquatic
life. Average MBI under partid support conditions was 4.91; average MBI under full support
conditions was 4.18. See the table below for the average stream chemistry concentrations during this
time period.
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Average Concentrations When the MBI Indicates Full and Partial Support

Level Sample | MBI KBI % NH, NO, TP TSS BOD FCB Flow
of Sze EPT (mg/L (mg/L) (mg/L (mg/L) (mg/L (counts/ (cfs)
Support Count ) ) ) 100 mL)
Full 14 418 | 258 | 59 0038 | 033 0071 | 445 249 234 91.9
Support
Partial 2 491 | 280 | 36 0024 | 042 0110 | 720 205 4402 458
Support

A stream is deemed partid supporting when the KBI values range between 2.61 and 3.0. For the

South Fork Cottonwood River, the KBI values fal between this range 58% of the time (Figure 3). The
percent EPT count indicates full support when greater than 48% of the aquatic community conssts of
pollution intolerant gpecies. The community dropped below this level 26% of the time over the period
of record (Figure 4).
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Three sets of analysis were completed to determine if thereisadirect link between eevated levels of
probable contaminants and the biologica metrics indicating partid or full support. The main sources of
pollution in the watershed are animal waste, effluent from awadte trestment plant, and fertilizer
goplications. Therefore, the following parameters that are related to nutrient loading were assessed:
ammonia, nitrate, total phosphorus, biochemical oxygen demand, feca coliform bacteria, and total
suspended solids. Each parameter was split into two groups based on if the biological metrics indicated
full support or partial support. A datigticaly sgnificant correlation (P=0.010) was seen for feca
coliform bacteria concentrations and the MBI vaues. The percent EPT count correlation to fecd
coliform bacterialevels was not as strong (P=0.104). The correation between the KBI and feca
coliform bacteria concentrations was the weakest. Overal, more samples need to be taken to confirm

these rdationships.
Fecd Coliform Bacteria Concentrations Under Full and Partial Support
Metric FCB (counts/ 100 mL) FCB (counts/ 100 mL)
under Full Support under Partial Support
MBI 234 4402
%EPT Count 200 2403
KBI 234 1425
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The mgority of the fecd coliform bacteria are entering the stream during high flow events during the
soring (Figure 5). Thisis due to run-off from nonpoint sources such as confined anima feeding
operations, anima grazing, and anima waste gpplications to cropland. The design flow from the waste
treatment plant is 0.0245 cfs, the flow duration curve shows that no exceedences are seen at that low
flow condition from 99 to 100% of daysload exceeded. No sgnificant trendsin the feca coliform
bacterialevels are seen over time.

From 1992 to 2002, the mussel population declined by 23% which indicates partid support.
Freshwater mussels are intolerant of high ammonialevels and anmoniais a potentid contaminant given
the sourcesin the watershed. Nonetheless, significant relationships could not be assessed because the
detection limit changed severd times during the period of record. The last date that anmoniawas
detected was March 14, 2001.

Biologica index values were compared for the biologica monitoring steations located in the Lower
Cottonwood Subbasin. Overdl, the metrics a these sampling Sitestend to be smilar. Over the period
of record, no statisticaly significant differences are seen between station 357 on the South Fork
Cottonwood River and station 274 on the Cottonwood River.



Comparison of Biologica Index Vaues (1996 - 2002) in the Lower Cottonwood Subbasin

Station MBI KBI %EPT % Mussel
Count Loss
SB357 SF Cottonwood River 458 271 45 23
SB274 Cottonwood River 433 249 61 25
SB718 Fox Creek 458 2.70 47 57
SB719 Pamer Creek 464 2.76 41 N/A

Desired Endpoints of Water Quality at Site 357 over 2007 - 2011:

The use of biologica indices dlows assessment of the cumulative impacts of dynamic water quaity on
aquatic communities present within the stream.  As such, these index values serve as a basdline of
biologica hedth of the stream. Sampling occurs during open water seasons (April to November) within
the aguatic stage of the life cycle of the macroinvertebrates. As such there is no described seasond
variation of the desired endpoint of this TMDL. The endpoint would be no more than one sampling
with a MBI values grester than 4.5 over 2007-2011.

Achievement of this endpoint would be indicative of full support of the aguatic life use in the stream
reach. While there is linkage between MBI vaues and feca coliform bacteria levels, there have been
no violaions of chronic water qudlity criteria. In order to verify the fecal coliform bacteriaimpairment,
at least five consecutive samples would need to be collected during separate 24-hour periods within a
30-day period. ThisTMDL will be phased, concentrating on lowering the levels of anima waste
entering the stream.

Current Condition (1990 - 2001 data) and Reductions for South Fork Cottonwood River

Parameter Current Condition TMDL Per cent Reduction
Fecal Coliform Bacteria (counts/200 mL) 4402 200 95 %
Macroinvertebrate Biotic Index 491 <45 8%
EPT Count (%) 36 > 43 33 % Increase
Mussel Loss (%) 23 10 57 % Increase

3. SOURCE INVENTORY AND ASSESSMENT

NPDES:. One permitted waste treatment facility islocated within the watershed (Figure 1). The Kansas
Turnpike Authority, Matfield Green Service Area (Kansas Permit Number C-NE46-0001) has a
three-cdll lagoon system. The permitted design flow is 0.0158 MGD (0.0245 cfs). The permit requires
monitoring for feca coliform bacteria. From March 2003 to February 2004, the lagoon discharged
only during five of the twelve months. Feca Coliform Bacteriawas rarely detected. Nonetheless, the
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Matfield Green Service Areawill be held to 200 counts/100 mL of fecal coliform bacteria at the current
design flow, which is equa to 0.12 hillion counts per day. The facility has a schedule of compliance to
congiruct a new lagoon facility by April 1, 2005.

Land Use Most of the watershed is grassdand (91% of the area), cropland (5%), and woodland (3%)
(Figure 6). The grazing dengty is high in winter and medium in summer.

South Fork Cottonwood River Land Use
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Figure 6

Livestock Waste Management Systems: Four operations are registered, certified, or permitted
within the watershed (Figure 1). There are one beef, two swine, and one combined besf/swine
operations in the watershed. Two of these facilities are NPDES permitted, non-discharging facilities
with 2,668 animd units. All permitted livestock facilities have waste management systems designed to
minimize runoff entering their operations or detaining runoff emanating from their aress. Such systems
are designed to retain the 25 year, 24 hour rainfall/runoff event, as well as an anticipated two weeks of
norma wastewater from their operations. Such arainfal event typicaly coincides with stream flows



which are exceeded 1-5 percent of thetime. Therefore, events of this type, infrequent and of short
duration, are not likely to add to chronic impairment of the designated uses of the watersin this
watershed. Requirements for maintaining the water level of the waste lagoons a certain distance below
the lagoon berms ensure retention of the runoff from the intense, local sorms events. In Chase County,
where many of the facilities are rdlaively close to the river, such an event would generate 6.2 inches of
rain, yielding 5.0 to 5.8 inches of runoff in a day. Permit compliance data was examined, and no
evidence of spillswas detected. Potentid anima unitsfor dl facilities in the watershed tota 3,393. The
actud number of anima units on Steisvariable, but typicaly less than potentia numbers.

Livestock Waste Management Systemsin the Watershed

Kansas Per mit Number Livestock Waste Management System Wasteload Allocation - FCB
A-NECS-H001 Sigel 0 billion counts/day
A-NECS-C001 Talkington 0 hillion counts/day

On-site Waste Systems: Forty-sx percent of households in Chase County have septic systems. The
population density islow for the watershed area (1.4 people/mi?). The town of Matfield Green
anticipates a 20% population decline.

Background L evels: Wildlife contributes to the feca coliform bacteriaload.

4. ALLOCATION OF POLLUTION REDUCTION RESPONSIBILITY

Thereisadirect relation between levels of fecd coliform bacterialoading and biological integrity.
Decreased loads should result in improved aguatic communities, and biologica metricsindicative of
improved water qudity. The god of this TMDL isto maintain the MBI scores below 4.5 and keep
feca coliform bacterialevels below the water quality standard of 200 counts/100 mL. The decrease of
fecd coliform bacterialevels will gpply over the range of flows encountered on the South Fork
Cottonwood River, indicated by the TMDL curves on page 6.

Point Sour ces: The Wastdload Allocation for the one discharging point source is outlined on page 8.
Thetrandaion of the existing load into the ambient loads seen at the monitoring Site is unknown and will
need to be determined in the future through monitoring of effluent and ambient receiving streamflow.
Assuming the total design effluent volume arrives at the monitoring Ste, that flow (0.0245 cfs) would
likely influence conditions under the 7Q10. Given that the partid support indications from the MBI
tended to occur under flow conditions which were exceeded 99% of the time or more, the dlocation
for point sourcesis demarcated by the area under each load duration curve for FCB, bounded from
99% to 100%. At this stage of the TMDL, the assumed condition is maintenance of current average
conditions during periods of full support a those low flows, presuming some of the offset of lower
nonpoint source loading a higher flows.



As previoudy noted in the source assessment, non-discharging lagoons of agricultura livestock waste
management systems do not discharge with sufficient frequency or duration to cause an imparment in
the South Fork Cottonwood River watershed. As such those facilities will have a Wasteload
Allocation of zero. Typicaly, if these fadilities discharge in the event of an intense rainfal occurrence,
the corresponding streamflow from the watershed as awhole will bein the vicinity of the 1-5 percent
exceedance and would transport any pollutant load swiftly out of the river system.

Nonpoint Sources. Given the runoff characteristics of the watershed, overland runoff can easlly carry
fecd coliform bacteria from the watershed into the stream reaches. The composition of the watershed
indicates that rural nonpoint sources which may contribute to the downstream impairment. These
sources tend to become dominant under higher flow conditions. Therefore, the area under the load
duration curves bounded from 1-99% congtitutes the Load Allocation for this TMDL.

Defined Margin of Safety: Additiond biologica measures are necessary to assure indications of
good aquatic community hedth. Therefore, the defined Margin of Safety for this TMDL will bea
proportion of EPT individuals making up & least 48% of the sample population, incuding ammonia
intolerant species, when MBI vaues are 4.5 or lower. Thiswill ensure that the mgority of aquatic
macroinvertebrate population is composed of pollution intolerant taxa. This measure may aso correlate
with the availability of adequate habitat in the stream to support such a community.

State Water Plan Implementation Priority: Because monitoring to determine the fecal coliform
bacteriaimparment will require more time, this TMDL will be aMedium Priority for implementation.

Unified Water shed Assessment Priority Ranking: Thiswatershed lies within the Lower
Cottonwood River Subbasin (HUC 8: 11070203) with a priority ranking of 43 (Medium Priority for
restoration work).

Priority HUC 11sand Stream Segments. The entire watershed iswithin HUC 11s (030).

S.IMPLEMENTATION

Desired | mplementation Activities

1. Renew dtate and federal permits and ingpect permitted facilities for permit compliance.
2. Ingtall proper manure and livestock waste storage.

3. Indal grass buffer strips aong tributaries.

4. Ingtdl pasture management practices, including proper stock density on grasdands.

5. Remove winter feeding Stesin proximity to streams.

6. Reduce livestock use of riparian aress.

7. Insure proper on-site waste system operations in proximity to main streams.

8. Improve aguatic habitat quality.

9. Reintroduce Unionid Mussdl Species.
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I mplementation Programs Guidance

NPDES and State Permits- KDHE

a. Commercid permits for facilities in the watershed will be renewed after 2003 with
continuetion of bacteria monitoring and permit limits preventing excursons in bacteria
criteria

b. Livestock permitted facilities will be inspected for integrity of gpplied pollution
prevention technologies.

C. Regigered livestock facilities with less than 300 animd units will apply pollution
prevention technologies.

d. Manure management plans will be implemented to prevent bacteria loadings to the
Stream.

Non-Point Sour ce Pollution Technical Assistance - KDHE
a. Support Section 319 demonsgtration projects for pollution reduction from livestock
operationsin watershed.
b. Provide technica assistance on practices geared to smal livestock operations which
minimize impact to stream resources.
c. Guidefederd programssuch asthe Environmenta Quality Improvement Program, which
are dedicated to priority subbasinsthrough the Unified Watershed Assessment, to priority
watersheds and stream segments within those drainage areas identified by thisTMDL.
d. Assst local efforts to monitor water quality from managed grasdands, pre- and post-
spring prescribed burn, to further target practices to contributing aress.
e. Create a Watershed Restoration and Protection Strategy for HUC 11070203.

Water Resource Cost Share & Non-Point Sour ce Pollution Control Programs- SCC
a Deveop improved grazing management plans.
b. Indal livestock waste management systems for manure storage.
¢. Implement manure management plans.
d. Ingtal replacement on-ste waste systems.
e. Coordinate with USDA/NRCS Environmental Quality Improvement Program in
providing educationd, technica and financid assstance to agricultura producers.

Riparian Protection Program - SCC
a Desgn winter feeding areas away from sireams.
b. Develop riparian restoration projects.

Buffer Initiative Program - SCC
a Ingall grass buffer strips near streams.
b. Leverage Conservation Reserve Enhancement Program to hold riparian land out of
production.
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Extension Outreach and Technical Assistance - Kansas State Univer sity
a. Educate livestock producers on riparian and waste management techniques.
b. Provide technical assstance on livestock waste management design.
¢. Continue Section 319 demongtration projects on livestock management.

Agricultural Outreach - KDA
a Provide information on livestock management to commodity advocacy groups.
b. Support Kansas State outreach efforts.

L ocal Environmental Protection Program - KDHE
a Inspect and repair on-ste waste systems within 500 feet of main stem and tributary
streams.

Species Recovery - KDWP
a Evauate habitat qudity.
b. Improve habitat and reintroduce species as necessary.

Time Framefor Implementation: Evauation of loca water quaity improvementsinthewatershed should
occur prior to 2007.

Targeted Participants. Primary participants for implementation will be small livestock producers
operating without need of permitswithin the priority watershed. Implemented activities should be targeted
at those areas with grestest potentia to impact the stream. Nomindly, this would be activities located
within one mile of the reamsinduding:

1. Facilities with inadequate water qudlity controls.

2. Unpermitted permanent feeding/holding aress.

3. Sites where drainage runs through or adjacent to livestock aress.

4. Steswherelivestock have full accessto contributing tributaries and the stream is primary water
supply.

5. Grazed acreage, overstocked acreage and acreage with poor range condition.

6. Poor riparian Sites.

7. Near stream feeding Sites.

8. Falling on-gte wagte systemsin proximity to listed segments and feeder tributaries.

Some inventory of loca needs should be conducted before 2007 to identify such activities. Such an
inventory would be done by local program managers with appropriate assistance by commodity
representatives and state program staff in order to direct state assistance programsto the principa activities
influencing the quality of the sreamsin the watershed during the implementation period of this TMDL.

Milestone for 2007: The year 2007 marks the midpoint of the ten-year implementation window for the
watershed. At that point in time, adequate Best Management Practices should be implemented which
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alows for protection of the watershed.

Dedlivery Agents: The primary ddlivery agentsfor program participation will be the conservation didiricts
for programs of the State Conservation Commission and the Natural Resources Conservation Service.
Producer outreach and awareness will be delivered by Kansas State Extension and agriculturd interest
groups such as Kansas Farm Bureau or Kansas Livestock Association, the Kansas Pork Producers
Council and the Kansas Dairy Association. On-stewaste system ingpectionswill be performed by Local
Environmenta Protection Program personnd for Chase County.

Reasonable Assurances:
Authorities: Thefollowing authoritiesmay be used to direct activitiesin the watershed to reduce pollution.

1. K.S.A. 65-164 and 165 empowersthe Secretary of KDHE to regul ate the discharge of sewage
into the waters of the Sate.

2. K.SA. 65-171d empowers the Secretary of KDHE to prevent water pollution and to protect
the beneficid uses of the waters of the state through required treatment of sewage and established
water quality sSandardsand to require permitsby personshaving apotentia to discharge pollutants
into the waters of the Sate.

3. KA.R 28-16-69 to -71 implements water qudlity protection by KDHE through the
edtablishment and adminidration of critica water quaity management areas on awatershed basis.

4. K.S.A. 82a-901, et seq. empowersthe Kansas Water Office to develop a state water plan
directing the protection and maintenance of surface water quality for the waters of the state.

5. K.SAA. 82a-951 createsthe State Water Plan Fund to financetheimplementation of theKansas
Water Plan.

6. The KansasWater Plan and the Neosho Basin Plan provide the guidance to state agenciesto
coordinate programsintent on protecting water quaity and to target those programsto geographic
areas of the gate for high priority in implementation.

Funding: The State Water Plan Fund annually generates $16-18 million and is the primary funding
mechanism for implementing water qudity protection and pollution reduction activities in the state through
the Kansas Water Plan. The state water planning process, overseen by the Kansas Water Office,
coordinates and directs programs and funding toward watersheds and water resources of highest priority.
Typicdly, the satedlocatesat |east 50% of thefund to programs supporting water quality protection. This
watershed and its TMDL are a Medium Priority consderation. Priority should be given to activities
which reduce loadings of anima waste materia to the stream after 2007.
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Effectiveness: Nonpoint source controlsfor livestock waste have been shown to be effectivein reducing
pollutionin locaes such asthe Herrington Lake watershed. Thekey to effectivenessis participation within
a finite subwatershed to direct resources to the activities influencing water quality. The milestones
established under this TMDL are intended to gauge the leved of participation in those programs
implementing this TMDL.

6. MONITORING

Atfirst, KDHEwill continueto collect seasond biologica samplesfrom the South Fork Cottonwood River
for at least threeyearsover 2002 - 2007 and an additiond three years over 2007-2011 to evauateif fecal
coliform bacterialeves are below the water quality standard and if desired biologica endpoints are being
achieved.

Monitoring of bacterialevesin effluent will be acondition of NPDES and state permitsfor facilities. This
monitoring will continualy assess the functiondity of the sysemsin reducing bacteria levels in the effluent
released to the streams.

7. FEEDBACK

Public M eetings:. Public meetingsto discuss TMDL s in the Neosho Basin were held January 9, 2002 in
Burlington and March 4, 2002 in Council Grove. An active Internet Web site was established at
http:/Amww.kdhe.gtate ksusitmdl/ to convey information to the public on the genera establishment of
TMDLs and specific TMDLs for the Neosho Basin.

PublicHearing: Public Hearingson the TM DL sof the Neosho Basnwereheld in Burlington and Parsons
on June 3, 2002.

Basin Advisory Committee: The Neosho Basin Advisory Committee met to discussthe TMDLsin the
basin on October 2, 2001, January 9, March 4, and June 3, 2002.

Discussion with Interest Groups. Mestings to discuss TMDLs with interest groups include:
Kansas Farm Bureau: February 26 in Parsons and February 27 in Council Grove

Milestone Evaluation: In2007, evauation will be made as to the amount of water quaity improvement
activity which has occurred within the watershed and current condition of the South Fork Cottonwood
River. Subsequent decisions will be made regarding the implementation approach and follow up of
additiond implementation in the watershed.

Consideration for 303(d) Delisting: The siream will be evauated for delisting under Section 303(d),
based on the monitoring data over the period 2007-2011. Therefore, the decison for ddlisting will come
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about in the preparation of the 2012 303(d) list. Should modifications be made to the gpplicable water
quality criteria during the ten-year implementation period, consideration for delisting, desired endpoints of
this TMDL and implementation activities may be adjusted accordingly.

Incorporation into Continuing Planning Process, Water Quality Management Plan and the
Kansas Water Planning Process: Under the current version of the Continuing Planning Process, the next
anticipated revison will come in 2003 which will emphasize revison of the Water Quaity Management
Plan. At that time, incorporation of this TMDL will be made into both documents. Recommendations of
this TMDL will be conddered in Kansas Water Plan implementation decisons under the State Water
Planning Process for Fisca Y ears 2003-2007.
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