
EPA Region 7 TMDL Review 
TMDL ID:KS-SS-07-540 5 State:KS 

Documeut Name: BIG CREEK 

Basin(s): SMOKY HILUSALINE RIVIlR 

HUC(s): 10260007 

Water body(i".): BIG CREEK 

Tt'ibutary(ies): CHETOLAH CREEK (8), MUD CREEK (9), NORTH FORK BIG CREEK (4), 
OGALLAH CREEK (6), WALKIlR CREEK (2) 

Pollutant(s): NITRATE 

Submittal Date:71 I6/2010 Approved:Yes 

Submittal Leiter 
State submil/alleller indicatesfinol Total Maximum Daily Load(s) (TMDL)for specific pollutanl(s)lwater(s) were 
adopted by the slale, and submilled 10 EPA for approval under section 303(d) ofthe Clean Water Act {40 CFR § 
J30.7(c)(l)l Include date submilled leller was received by EPA, date ofreceipt ofallY revisions, and the dale of 
original approval ifsllbmillal is a phase If TMDL. 

This TMDL doeumen! was fonnally submitted by the Kansas Department ofIIealth (KDHE). The United Slates 
Environmental Proteetion Agency (EPA) reeeived this TMDL documeut by email all July 16,2010. 

Water Quality Standards Attainment 
The water botly's loading capacity (LC) for the applicable pollulant is identified and Ihe mlionale for the lIIelllOfl 
used 10 eSlaMisllthe callse-and-efJecl relationsltip between the numeric larget and the identified pollulant sources 
is described. TMDL and associated a/localiolls are scI 01 levels adequate 10 resull in al/aill/neal ofapplicable 
water qualily slandards (WQS) [40 CFR § 130. 7(c)(l)J. A stalemealtha! WQS will be allained is made. 

Based on the nitrate (as nitrogen) data collected at Stream Monitoring Statioll SC540 (Mulljor) from 1998 to 
2007 (2008 Kansas 303(d) List), Big Creek is iropaired by nitrate. More than 10% ufthc nitrate samples 
exceeded the domestic water supply standard, 10 milligrams per liter (mgIL). 

The nitrate LC is set at 10 mgIL and nitrate concentrations shall always be below this criterion. Since nitrate 
impairment occurs at low flow conditions (or no violatiOllappears during high runoff events) and is closely 
associated with emuent from wastewater treatment facilities (WWTFs), this TMDL is developed to target these 
critical flow couditions for not only the area between monitoring sites SC540 and SC541 but also the entire 
watershed. This LC will result in the achievement ofnitrate WQS in the targeted segments and fully protect the 
dcsignated use of domestic water supply. 

Although tbis TMDL includes the endpoints of total nitrogen (TN) for protecting the additional designated USeS 
ofaquatic lifc and contact rccreation, this particular TN TMDL is not reviewed nor approved by EPA. 

Numeric Target(s) 
Submillal describe.r applicable WQS. including beneficial uses, applicable numeric andlor lIan-ative criteria. If 
the TMDL is hased all a target other Ilwn a nllmeric water quality criterion, then II numeric expression, site 
specific ifpossible, was developed from a narrative criterion and a description ofthe process used 10 derive tlte 
target is included in the submittal. 



TI,e WQS for the impaired segment directly covered by the monitoring site SC540 is given below. 

Segment ID Designated Uses Impaired Uses Nitrate Standard 

Big Creek (5) 

Expected Aquatic Ute Sllpport, 
Food Procurement, Domestie 
Water Supply, Industrial, 
Irrigation and Livestock 
Watering, Groundwater 
Recharge, Primary Contact 
Recreation 

Domestic Water ~'upply IOmgIL 

TIllS segment IS gIVen fbgh Pnonty for TMDL development "' the Stale's 303(d) hst. 


TIle following table lists the segments that, although not impaired, are ineluded for further ensuring that the water 

quality goal offWs TMDL meets the requirement oftbe Clean Water Aet. 
Main stem Tributary 
Big Creek (I) Walker Creek (2) 

, 

Big Creek (3) Ogallah Creek (6) 
Big Creek (7) INorth Fork Big Creek (4) 

Mud Creek (9) 
Chetolah Creek (8) 

POllutant(s) of concern 
An explanation and analytical basisJor exp1"essing tile TMDL tllrough surrogate measures (e.g., paramelers suell 
as percent fines and turbidity Jor sediment impairments, or chlorophyll-II and phosphorus loadings Jar excess 
algae) is provided, ifapplicable. For each Mentified pol/uumt, the submittal describes analytical basis Jor 
conclusions, allocations and margin ojsafoty (MOS) that do nol exceed the LC. Ifsubmittal is a phase II TMDL 
there are refined relationships linking the load to WQS attainmenl. Ifthere is an increase in the TMDL there;s a 
refined relallonship specified to validate the increase in TMDL (either load allocation (LA) or waste load 
allocation (WLA)). This section will compare and vlIlidate the change in targeted load between the versiolls, 

TIle numeric nitrate target of 10 mgIL is set to address the pollutant causing the impairment. The linkage of the 
nilrate impairment to the WWTFs is direct, wastewater effiuent is attributable to the impairment, based on the 
stream monitoring data (SC540, SC541, and SC71 5) and load duration curve analysis. As a result, WLA are 
assigned to the WWTFs to mitigate the impairment. Although these WLA caleulations are based on the domestic 
drinking water eriterion of 10 mgIL nitrate as nitrogen, this TMDL uses 8 mgfL as the implementation endpoint 
for the WWTFs ill compliance with the Kansas Surface Water Nutrient Reduction Plan. 

LA is analyzed but not targeted by this TMDL heeallse the nitrate impairment is triggered by the WWTFs. 

Source Analysis 
Imporlontassumplions made in developing the TMDL, SUell as assumed dislribution oJland use bllhe watershed, 
population characteristics, wildlifo resources, and other relevanl inJormation affecting the characterization ojthe 
pollutant ojconcern au!i ils allocation to sources, are described. Point, /lol/point OIld background sources oj 
pol/utallts ojconcern are described, inc/udlng magnitude and location ojthe sOllrces.. Submittal demollstrales all 
significant sources have been considererl. Iflhis is {l phase II TMDL {lilY new sources or removed SOllrces will be 
specified and explained. 

There are six National Pollutant Discharge Elimination Systcm (NPDES) permitted facilities that discharge or 
can potentially discharge effiuent to Big Creek. Two of these facilities are dry batch, ready mix concrete plants 
(KSG 110186 and KSGilOO18). Althougb their wastewater is directed toward tbe City ofHays wastewater 
collection and Ireatroent system, neither ofthese two plants discharged over tbe period 2003 to 2009. TIle city of 
Wakeelley (KS0099309) operates a three-cell lagooll wastewater system (0.25 million gallons per day or 
MGD). The effiuent from Wakceney does oot often flow down cbarrnel toward Ellis. Observations made during 
lise attainability analysis (UAA) fuund the channel of Big Creek dry in Trego County where tbe Wakeeney 
WWTF is located. The city of Ellis (KS0094145) operates a low volume activated sludge treatment plant 
(0.3 MGD), whose effiuent typically does not reaeh Hays according to observations by Division of Water 
Resources field personnel. The city ofGorham (KSJ000327) has a non-discbarging system that is now being 
updated to discharge (0.0478 MGD) to WalkerCreek in late 2010. The city ofHays (KSOO36684) discharges its 
effinen! (2.8 MGD) to Big Creek and significantly impacts its water quality, causing nitrate impairment. Besides 
these six NPDES facilities, there are an additional eight non-discharging facilities (KSJOOOII8, KSJOOO316, 



KSJOOOI16, KSJOOO311, KSJ000331, KSJOO0332. KSJOO0329, and KSJOO(330) that do not inlluence the quality 
of Big Creek. 

No nitrate violations have occurred during high flows at monitoring site SCS40 for the last two decades. In 
addition, there are no nitrate violations identified at an upstream monitoring site (SC541). These two pieces of 
information indicate that nitrate loads from nonpoint sourCeS do not contribute to the nitrate impairment observed 
at the downstream monitoring site (SC540). In addition. a monitoring station (SC7IS) on the North Fork Big 
Creek that Ilows into Big Creek's Segment 3 is not cited for nitrate impairment. 

Cropland is the predominant land Ilse in the watershed, comprising 62% ofthe total area. Row crop production 
in the vicinity ofBig Creek can contribule nitrogen 10 the surfuce waler via overland Ilow or ground waler 
discharge. While some nilrale may be discharged to Ihe stream systems. it is easily taken up by in-stream biota 
and does not present a cause for elevated nitrates seen at monitoring site SC540. 

There are 44 certified. permitted or registered animal feeding operations in the watershed. All of tllese livestock 
facilities bave waste management systems designed to minimize runoff entering their operations and detain 
nmoff emanating from their facilities. l1ICse facilities are designed to retain a 25-year, 24-hour minfall/runoff 
event as well as an anticipated two wceb ofnmmat wastewater from their operations. Typically, this rainfall 
event eoineides with streamllow that occurs less tban 1-5% of the time. Though tIle total potential number of 
animals is approximately 47.600 animal units. the actual nnmber of animals at these feedlot operations is 
typically less than the allowable pel1nitted number. Based on Kansas Agricultural Statistics. most cattle are 
located in Gove and Ellis Counties as are the eattle in the confmed feeding operatiollS. There are livestock 
present in Russell COUllty but no regulated fadlities in the Big Creek drainage portion of the county. 
The eontnbution of these uon-regulated feeding facilities to the impairment is minimal. 

Permitted eoncentrated animal feeding operatins (CAPOs) identified in this 1MDL are part of the assigned WLA, 
Animal feeding opt.-rations (AFOs) and unpermitted CAFOs are considered under tlre LA because we do not 
'eurrently have enough detailed information to know whether these facilities are required to obtain NPDES 
permits. This 'IMDL does not refleet a determination by EPA that such facility does not meet the derOOtion ofa 
CAPO nor tllat the facility does not need to obtain a permit. To the contrary, a CAFO that discharges or proposes 
to discharge has a duty to obtain a permit. Ifit is detemlined that any such operation is an AFO or CAFO that 
discharges. any future WLA assigned to the facility must not result in an exceedance ofthe snm ofthe WI..As in 
this TMDL as approved. 

Any CAFO that docs not obtain an NPDES pemlit must operate as a no di"'harge operation. Any discharge from 
an unpermitted CAPO is a violalion ofSeetion 301. It is EPA's position that all CAFOs should obtain an NPDES 
permit because it provides clarity of compliance requirements, authorization to discharge wlren the discharges are 
the result oflarge prccipitation events (e.g .• in eXcess of25-year and 24-hour frequency/duration) or are from a 
man-made conveyance. 

Based On the 1990 census data. about 13% of the households in Ellis County. 39% of the households in Trego 
County, 37% of the households in Gove ('Alunty and 19% of the households in Russell County utilize septic or 
other on-site systems. Because of Uleir small flows, tailing on-site septic systems would be a minor source of 
nitrate loadings witilill the watershed and would not significantly contribute to the nitrale impairment. 

Nitmte 113turally appears in small cOllcentrations as biological processes transform organic nitrogen through 
ammonification and nitrification. In general, biological uptakc and de-nitrification processes contl.'olnitrate 
levels undcr 0.5 mg/L. Atmospheric deposition of nitrogen and ground water discharge ofnitrate will contribute 
loadings to Big Creek. but once in the stream systems, the biological processes will readily transform most of that 
nitrate into forms best suited to support the life functions of the micro- and maero- biota of the stream. 

In the absence of an NPDES permit, the discharges associated with sources were applied to the LA, as opposed to 
the WLA for purposes of this TMDL. The deeision to allocate these sources to the LA does not reflect any 
determination by EPA as to whether these discharges are, in fact, unpermitted point source discharges within this 
watershed. In addition. by establishing these TMDLs with some sources treated as LAs. EPA is not determining 
that these discharges are exempt from NPDES permitting requirements. If sources of tbe allocated pollutant in 
this 1MDL are found to be, or become. NPDES-regulated discharges, their loads must be considered as part of 
the calculated sum of tl,e WLAs in this 1MDL. WLA in addition to that allocated here is not available. 

All known sources of nitrate have been considered. 



Allocation - Loading Capacity 
Submittal idenlifies appropriate WLA for poinl, and load allocations for nonpoinl sources. Ifno point sources are 
presenllhe WLA is slaled as zero. Ifno nonpoinl sources are present, the LA is slaled as zero {40 CFR § 130.2 
(i)J. Iflhis is a phase II TMDL the change ill LC will be documented in this sectioll. 

A load duration curve is developed to identify the LC at all flows and the entire LC analysis is given to WLA 
because the WWTFs are responsible for the nitrate excursions ohserved at monitoring site SC540. To comply 
with the Kansas Surface Nutrient Reduction Plan, the WLA for these WWTI's are set at 8 mg/L (see WLA 
section below). 

WLAComment 
Submillallisls il/dividual WLAs for each identified poinl source (40 CFR § 130.2(h)], Ifa WLA is nol assigned it 
musl be shown 11101 the discharge does not cause or conlribute 10 WQS excursions, Ihe source is COII/ained in a 
geneml permit addressed by II.e TMDL, or exlenualing circumslances exisl which prevent assignmenl ofindividual 
WLAs. Any such exceptions 11Iusl be explained 10 tI stllisftlclary degree. Ifa WLA ofzero is assigned 10 any facility 
ilIII11S1 be slated as sucll (40 CFR § 130.2(i)]. If Illis is a phase II TMDL any differences ill phase I and phase 11 
WLAs will be documenled in lhis section. 

This TMDL is developed to primarily control point source-orientated nitrate violations oecurring during the low 
flow conditions. Based on the Kansas Surface Water Nutrient Reduction Plan, the endpoint ofthis TMDL is 
8 mg/L of nitrate for all of the WWTFs, assuming that tOlal nitrogen is all nitrate. Though the city of Hays has a 
municipal separate storm sewer syslem (MS4) permit, 110 attempt is given 10 establish urban storm water nitrate 
loads since runoff loads from muan stonn water do not violate Ihe nitrate WQS. As a result, this TMDL only 
targels nitrale loads related to the WWTFs during Ihe erilical flow condition -low flows or baseflow conditions. 

The Big Creek watershed covered by tbis TMDL has 44 certified, permitted or registered animal feeding 
operation siles. Because these feeding operation sites are nOll-discharging Illcilities, their WLA is assigned zero, 

Th fi IIc 0 OWlllf;t t bl r 'd"d 1NPDES WLAa e lsts m IVJ U8 

NPDES KS Penuil Facility Name Design Flow WLA 
Number Number (MGD) (Ibs/day) 

Discharging Facilities 

KSOO36684 M-SH I6-0002 city of Hays WWTF 2.8 187.1 

KSOO94145 M-SH06-0002 city of Ellis WWTF 0.3 20.2 

KS0099309 M-SH38-0002 city of Wakeeney WWTF 0.25 16,7 

KSGll0186 I-SHl6-PR02 Ellis County Couerete 0.0 0.0 
KSGllOO18 I-SH16-PRllI APAC-KS-Shears (Hays Plant #601) 0.0 0.0 
KS0096610 M-SHIO-NOOI city of Gorham 0.0 0,0 

Non-DL>chargmg Facilities 

KSJOOO118 M-SH37-NOOI city of Victoria 0.0 0.0 

KSJOOO316 M-SH50-NOOI Munjor Improvement District 0.0 0,0 

KSJOOO1l6 I-SHl6-NP05 APAC-KS-Shears (Hays Plant #921) 0.0 0.0 

KSJOO0311 M-SH38-NR02 KDOT - Trego Co Rest Area 0.0 0.0 

I KSJOOO311 M-SH12-NR02 KDOT - Gave ('.-0 Rest Area 0.0 0,0 

KSJOO0332 M-SHI4-NOOI city of Grinnell 0.0 0.0 
KSJOO0329 M-SHI2-NOOI city of Grainfield 0.0 0.0 

KSJOOO330 M-SHI2-NOO2 USD#292 Grainfield-Wheatland School 0,0 0,0 

MS4 

I 
, 

KSR044008 M-SHl6-SNOI IHays Stann water I 0.0 I 0.0 I ..,
The upgrade ofGorhams wastewater treatment facihty (0.0478MGD) IS 1I0t Included the calculatIOn oflhls 
WLA. 

I,A Comment 
Illeludes all nonpoint sources loads, nalural background, and pOlentialforfalure growlh. Ifno nOllpoinl sources 



a1'e identified Ihe LA mllst be given as Ze1'O [40 CFR § 130.2(g)]' Ifthis is a phase Il TMDL any differences in 
phase I and phase II LAs will be documenled in Ihis section. 

TIle LA is setlhrollgb tbe use of a load duration curve. Since nitratc concentrations do not exceed tbe criterion 
value of 10 mgfL during wet weatber (I1Inoff events Or high flows), Ihe LA simply is tbe area under die TMDL 
(LC) curve thaI lies above Ihe tolal WLA (see Figure 28 in the TMDL document). As indicated earlier, Ihis 
'IMDL directly focuses on regulaling WLA because all of Ibe nitrate excursions oeellr at low flows. After the 
nitrate impainn.nt is addressed and if there is a cause (e.g., biological impairment associated with aqualic andlor 
recreational uses) 10 address reductions in total nitrogen, Ihe LA will be re-calculated and placed on abating 
nonpoint source nitrogen loadings to Big Creek (see Appendix B - 1N TMDL development and Implemenlation 
in the TMDL document). For this TMDL, EPA neither reviews nor approves the 1N TMDL provided in 
AppendixB. 

Margin of Safety 
Submit/al describes explicit andlor implicil MOS Jor each pollUlant [40 CFR § 130.7(c)(1)}. Ifthe MOS is 
implicit, Ihe conservative assumptions in Ike analysis Jor the MOS are described. Ifthe MOS is explicil, Ihe 
loadings set aside Jar Ihe MOS are identified and a rationale Jar selecting the value Jar the MOS is provided. If 
tilis is a phase II TMDL any differences ill MOS will be dOCUlnented in this section. 

TIlis 'lMDL uses an implicit MOS, based 011 several conservalivcassllmptions to assure that future WLA will 
not violate the nitrate criterion. First, design flows are used for the three point source dischargers (or facilitics) to 
set WLA, in despite demographic trends indicating Wakeeney is likely to decline in population in the near 
future. Second, the efflueut from Ellis and Wakeeney are assumed to travel thc course of Big Creek and arrive at 
Munjor (SC540). Third, the endpoint of this TMDL, based On the Kansas Surface Water Nutrient Reduction 
Plan, is to reach 8 mgfL of nitrate (assuming 1N is all nitrate) for these WWTFs, which will result in nitrate 
levels far below the 10 mgfL criterion. 

Seasonal Variation and Critical Conditions 
Submillal descril>es the metllOdJor accountingJor seasonal vaI'lation and critical condilions in the TMDL(s) [40 
CFR § 130. 7(c)(1)}. Critical condit/OilS areJactors snch as flow or temperatnre which may lead to Ihe excursion 
oJWQS. Ifillis is a phase II TMDL any differences in condilions will be documenled in Ihis section. 

Seasonal variation is implicitly accounled for using load duration curve analysis. Because nitrate concentration., 
do not exceed the crilerion value of 10 mgfL during wet weather, the LA will simply be the area under the TMDL 
curve that lies above the WLA. All of the nitrale excursions occur at low flows and are closely associated with 
the WWTFs. Thc assigned WLA will be nsed to dircctly address the effluent loads from the WWTFs and bring 
Big Creek to meel its nitrate W QS. 

Public Participation 
Submitlal describes required public nolice alld public comme11l opportunily, and explaills how Ihe public 
comments were considered in the filial TMDLM [40 CFR § 130.7(c)(1)(il)}. 

TIle Smoky Hill- Saline River Basin Advisory Committce met in Hays to discuss all TMDLs (including Ihis 
TMDL) in Ihe basin 011 July 7, 2009, October 1, 2009, and again on March 3, 20 IO. An active Internet Web site 
WaS established at www.kdhcks.gov/tmdVoIlJanuary28,201O, to convey the TMDL infOimatioll to tile public. 
A Public Hearing on this TMDL was held on Febnlary 10,2010 in Hays, to receive comments on dlis TMDL. 
During Ihe public notice period, tbough no public comments received by the KDHE, EPA provided the 
comments to the agency. These comments were properly addressed and incorporated into the TMDL. 

EPA agrees there llad bcen ample opportunities for dIe publie to participate and submit their commcnts to the 
KDHE for this TMDL. 

Monitoring Pian for TMDL(s) Under Phased Approach 
The TMDL idenlifies a mOlliloring plan that describes Ihe additional dala 10 be collecled 10 delermine ifIhe load 
rednelions required by Ihe TMDL lead 10 allainmelll oJWQS. lind a schedule Jar considering revisions 10 the 
TMDL(s) (where phased approach is IIsed) {40 CFR § 130. 7}. 

KDHE will contillue to collect quarterly to bimonthly samples every year at Statious SC540 and SC541. Based 
on the sampling data, the priority status of the 303(d) listing will be evaluated in 2014. In order 10 assess the 
support ofaquatic life, biological monitoring should commence 011 the lower reaches of Big Creek in 2012. 

www.kdhcks.gov/tmdVoIlJanuary28,201O
http:impainn.nt


Reasonable Assurance 
Reasonable aSsurance only applies when less slringenl WLAs are assigned based on Ihe assumption ofnanpainl 
source reduclians in the LA will be mol [40 CFR § /30.2(i)). ThL< seclion can also conlain slalemenls made by Ihe 
stale concerning Ihe slale's authorily 10 control polllilan/loads. 

No reasonable assurances apply because all oftlle permitted point somces have WLAs assigned to meet WQS. 
However, several reasonable assurances were identified in this TMDL including the state authorities used to 
eontrol pollutant loads from the NPDES permitted facilities in the watershed (i.e., KSA 65-164, 65-165, and 65­
l7ld). 

KDHE has the aUlhorily 10 isslle and enforee stale operating permits. Inclusion of effiuent limits into a state 
operating permit and requiriug that .ffiuont and instream monitoring be reported to KDHE should provide 
reasonable assurance that instream WQS will be met. Section 30 I (b)( I )(C) requires that point source permits 
have effiuent limits as stringent as necessary to meet WQS. However, for WLAs to serve that purpose, they must 
themselves be stringent enough so that (in eonjunetion with the water body's other loadings) they meet WQS. 
This generally occurs when the TMDL' s combined nonpoint source LAs and point source WLAs do not exceed 
tile WQS-based LC and there is reasonable assurance that the TMDL's allocations can be achieved. 

The episodes ofexcessive nitrate concentrations seen at the Munjor monitoring site (SC540) are linked to the 
wasteload from Hays WWTF. The appearance of elevated llitrate levels were due to ineffective use ofaeration 
and altered staffing sehedules at the WWTF. By March 20II, Hays will complete its faeility modification 
studies that include the cost and feasibility of upgrading for nutrient removal to mcet effiuent goals for total 
nitrogen of 3, 5 and 8 mglL. Therefore, the implementation activities required to establish the reasollable 
assurances are also provided in the TMDL for reduetion in WLA as follows. 

l. 	 Install aod operate enhaneed wastewater treatment at Hays to induce denitrification and lower 
nitrate content ofeffiuent. 

2. 	 Facilitate wastewater reuse for treated municipal wastewater 
3. 	 Renew state and federal pelruits, inspect pennitted faeilities, continue monitoring requirements 

and evaluate nutrient reduction study for Hays. 


