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EPA Region 7 TMDL Review

TMDL ID:KS-S8-07-540 5 : State: K8
Document Name: BIG CREEK -- BACTERIA

Basin{s): SMOKY HILL/SALINE RIVER
HUC(s): 10260007

Water body{ies): BIG CREEK

Tributary(ies): CHETOLAH CREEK (8), MUD CREEK (9), NORTH FORK BIG CREEK (4),
OGALLAH CREEK (6), WALKER CREEK (2)

Pollatant{s): g COLI
Subiniital Date:8/12/2010 Approved:Yes

Subimittal Letter
State submittal letier indicates final Total Maximum Daily Load(s) (TMDL) for specific pollutani(s)fwater(s) were
adopted by the state, and submitted to EPA for approval under section 303(d) of the Clean Water Act {40 CFR §
130.7(c)¢l)]. Include date submitied letter was received by EPA, date of receipt of any revisions, and the date of
otiginal approval if submittal is a phase IF TMDL.

This TMDL document was formally submittcd by the Kansas Department of Health aud Bavironment (KDHE).
The United States Environmental Profection Apency (EPA) received this TMDL document by email on
August 12, 2010. Revised versions of the TMDL were submitted by email affachiment on August 23 and 25,
2010,

Water Qualify Standards Attainment
The water body s Ioading capacity (LC) for the applicable polhntant is identified and the rationale for the method
used to establish the canse-and-effect relationship between the numeric target and the identified polluiant sources
is described. TMDL and associated allocations are sel af levels adequate to result in attainment of applicable
water guality standards (WOS) (40 CFR § 130.7(c){1)]. A statemeni that WOS will be attained is mude.

Based on the intensive sampling (five times within 30 days) of Escherichia coli (£. colf) bacteria data collected at
Stream Monitoring Station SC540 (Munjor) in April and Jane 2006, Big Creek is impaired for primary contact
recreation. The geometric means (geomeans) of April (382 colony forming units (CFU) per 100 milliliters (mi})
and June (788 CFU/100 mil) exceeded the criteria for primary contact recreation Class B (262 CFUN00 m1) and
Class C streams (427 CFU00 mi). The data eolleeted by the Big Creek Middle Smoky Hill Watershed
Restoration and Protection Strategy (WRAPS) during 2007 through 2009, also indicated routine exceedance of
the criteria, partieularly during ranoff evenls oecurring in the recreational period from April to October.

The LC for E. coli baeteria is set, based on the geomean of 262 E. coli CFU/100 mi for Class B streams and the
geomean of 427 £. coli CFU/100 mi for the recreation period. The LC is expressed with a load duration curve
(LDC), which uses siveam discharge and a WQS target to define the LC at all percentiles of flow exceedance.
The LCs for each of the individual impaired segments are given in the table below. These LCs will result in the
achievement of WQS in the targeted segments,

Segment 1D Flow Condition LC (x10% CFU/day)
{percent flow exceedance)| (April 1 - October 31)
90 60.50
75 90.93
Big Creek (1) 30 21249




25 388.24
10 632.23
90 11.85
75 22.74
Big Creek (5) 50 75.91
25 15279
1i] 242 48

Though Big Creck (3) is classified as a sccondary coutaet recreation stream (Class b) that has 8 WQS valoe of
3,843 CFU/100 mid, the Class C criterion of 427 £, celi CFUN0D m is tarpeted in the TMDL to achieve a better
water gquality protection.

Segment ID Flow Condition LC (x10° CFU/day)
(percent flow exceedance)| (April | - October 31)
90 59.77
75 75.28
Big Creek (3) 50 150.98
25 260.43
1 388.12

Numeric Target(s)

Submitial describes applicable WOS, including beneficial uses, applicable numeric and/or narvative criteria. If
the TMDL is based on a target other than a mumevic water quality criferion, then a numeric expression, site
specific if possible, was developed from a narrative criterion and a description of the process used to derive the
target is included in the submitial,

The WQS for the impaired segments covered by the monitoring site SC544 are given below.

Segment 1D Designated Uses Impaired Use Primary Contact Reercation WQS
Expected Aquatic Life
support, Food Primary Contact: April 1 - October 31
Procurement, Domestic 262 CFU/180 ml for Class B

Big Creek (1) |Water Supply, Industrial, | primary Contact 427 CFU/100 ml for Class C

Big Creek (5) [mgat_lon and Livestock Reereation
Watering, Groundwater Non-Primary Contact: November 1- March 31
Recharge, Primary 2,358 CFU/100 mi for Class B
Contact Recreation (1 for 3,843 CFU/100 ml for Class C
Class C and 5 for Class B)

These segments are given High Priority for TMDL development in the State’s 303(d} list,

The following table lists the secondary contaet recreation segrents (Class a and Class b) that, although not Hsted
as impaired, are ineluded for further ensuring that the water quality goal of this TMDI, meets the requiremnent of
the Clean Water Act, -

Main stem Tribatary Secondary Contact Recreation W(JS
Walker Creck (2, Class b)
Big Creek (3, Class b} Ogallah Creek (6, Class b) Jatmary 1 - December 31
Big Creek (7, Class b) | North Fork Big Creek (4, Class b) 2,358 CFU/100 mi for Class a
Mud Creek (9, Class b) 3,843 CFU/100 msl for Class b
Chetolah Creek (8, Class a)

Pallntant(s) of concern

dn explanation and analytical basls for expressing the TMDL through surrogate measures {e.g., paramelers such
as percent fines and turbidity for sediment impairments, or cldorophyll-a and phosphorus loadings for excess
algag) Is provided, if applicable. For each identified pollutant, the submittal describes analytical basis for
conclusions, allocations and margin of safety (MOS) that do noi exceed the LC. | submitgal is a phase 1T TMDL
there are refined relationships HNnking the load to WQS atiaimmnent. If there is an increase in the TMDL there is a




refined relationship specified to validate the increase in TMDL (either load allocation (LA) or waste Ipad
allocation (WLA)). This section will compare and validate the change in tavgeied load between the versions.

As indicated previously, the intensive sampling of £, coff baeteria data collected at Station SC3540 indicates that
Big Creek is impaired for primary contact recrcation. The numeric E. cofi bacterin targets of 262 and 427
CFU/100 ml are sef to address the poliutant cauging the frnpairment on the primary contact recreation Class B
aid Class C segments, respeelively. The linkage of the £, colf hacteria impairment to the sources is direct, based
on the siream monitoring data {SC540, SC541, SC715, WRAPS) and LDC analysis. Bacteria loads are allocated
to the major contribators so that maximum daily loads ean be quantitatively determined and mitigated,

Source Analysis
Inportant assumptions made in developing the TMDL, such ax assumed disiribution of land use in the watershed,
population characteristics, wildlife resources, and other relevant information affecting the characterization of the
polluiant of concern and its allocation 1o sources, are described. Point, nonpoint and background sources of
polluiants of concern are described, including magnitude and Iocation of the sources. Submiiial demonstrates all
significant sources have been considered. If this is a phase 11 TMDL any new sources or removed sources will be

specified and explained.

There are six National Pellutant Discharge Elimination Systern (NPDES) permitted facilities that discharge or
can potentially discharge effluent to Big Creek. Two of the facilities are dry batch, ready mix conerete plants
{K3G110186 and KSG110018). Although their wastewater is directed toward the City of Hays wastewater
collection and treatment system, neither of these two plants discharged over the period 2003 — 2009, The City of
Wakeeney (KS0099309) operates a three-cell lagoon wastewater system (0.25 million gallons per day or

MGD). The effluent from Wakeeney does not often flow down channel toward Eliis. Observations made during
use attainability analysis ((JAA) found the ehannel of Big Creek dry in Trego County where the Wakeeney
wastewater treatment facility (WWTF) is located. The City of Ellis (KS0094145) operates a low volume
activated sludge treatment plant (0.3 MGD), whase effluent lypically does not reach Hays according to
observations by Division of Water Resources field personnel. The eity of Gorham {KS0096610) is now being
updated to diseharge {00478 MGD) to Walker Creek in Jate 2010, The City of Hays (KS0036684) discliarges its
efftucnt (2,8 MGD) to Big Creek and can have significant impacts on its water quality. The bacteria loads from
these WWTFs are establishcd by existing permit limits that are below the current WQS during the primary
contact reercation period. These permit limifs are mef through disinfeetion and long retention of wastewater in
the facilities. The analysis of the wastewater data from Diseharge Monitoring Records indicates that effluent
from these WWTFs is not responsible for the high bacteria levels observed in Big Creek. Besides these six
NPDES facilities, thore are an additional eight non-discharging facilities (KSJ0001 18, KSJ0003 16, KSJ0001 16,
K8I00031 1, KSJ00033 L, KSI000332, K8J000329, and KSIN00320) that do not infroduce bacteria loads to Big

Creek.

The elevated bacteria levels in Big Creek are primarily related to urban storm water and, in particular,
agriculiural nonpoint sources. Cropland is the predominant land use in the watershed, eomprising 62 percent of
the total watershed arca, Although row crop produetion in the vieinily of Big Creek can contribute bacteria
load to the surface water via overland flow if the arcas are associated with manure application, grassland is the
maore likely sonrce of bacteria during runoff events because of grazing possibilities. Grassland tends to be
located on the southern portion of the watershed and in the headwater areas of somc of the tributaries. The
greatest percentage of acres in grassland occurs in the drainage lying between Ellis and Hays. The bacteria
Yoads from these areas may be a primary source contributing 1o the bacteria impairment.

There are 44 certificd, permitted or registercd animal feeding operations in the watershed. All of these livestock
facilities have waste management systeins designed to minimize runoff entering their operations and detain
ranoff emanating from their facilities, These facilities are designed 1o retain a 25-year, 24-hour rainfall/muoff
event as well as an anticipated two woeks of noroal wastewater from their operations. Typically, this rainfall
event coincides with streamflow that oceurs less than 1-5 percent of the time. Though the total potential number
of animals is approximately 47,600 animal units, the actual mumber of animals at these feedlot opemtions is
typically less than the allowable permitted number. Based on Kansas Agricultural Statistics, most cattle are
located in Gove and Ellis Counties as are the cattle in the confined animal feeding operations. There are
Livestock present in Russell County but 1o regolated facilities in the Big Creek dainage portion of the county.
These non-regulated feeding facilities may confribute the elevated bacteria levels scen in lower Big Creek.,

Permitted concentrated animal fecding operations (CAFQUs) identified in this TMDL are part of the assigned
WLA. Animal foeding operations (AFOs}) and unpermitted CAFOs are counsidered under the LA beeause we do
not currently have enough detailed information to know whether these facilities are required fo obtain NPDES



permiits, This TMDL does not reflect a detennination by EPA that such facility does not meet the definition of a
CAFO nor that 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. If it is determined that any such operation is an AFO or CATO that
discharges, any fubire WLA assigned to the facilily must not result in an exceedance of the sum of the WLAs in
this TMD1. as approved.

Any CAFO that does not obtain an NPDES permit must operate as a no diseharge operation. Any diseharge from
an snpermitted CAFO is a violation of Section 301. 1t is EPA’s position that all CAFQOg should obtain an NPDES
permit because it provides elarity of complianee requirements, authorization to discharge when the discharges are
the result of large preeipitation events {e.g., in exeess of 25-year and 24-howr frequeney/duration) or are from a
man-made conveyanee.

Based on the 1990 census data, about 13 percent of the houscholds in Ellis County, 39 percent of the honseholds
in Trego County, 37 pereent of the househiolds in Gove County and 192 percent of the households in Russell
County wtilize septic or other on-site systems. Because of their small flows, failing on-site septic systeins wonld
be a minor source of bacteria loadings within the watershed and would not significantly contribute to the bacteria
impairment,

Baeteria are present fiom wildlife, but typically dispersed enough 1o not be a significant somce of loading. If
high densities of wildlife, particularly geese, settle in a confined area, the backgronnd levels of bacteria can be
expected to increase significantly.

In the absence of an NPDES permit, the discharges associated with sources were applied fo the LA, as opposed to
the WLA for purpeses of this TMDL. Fhe decision to allocate these sowrces to the LA does not reflect any
determination by EPA as to whether these discharges are, in fact, unpermitted point souree discharges within this
watershed. In addition, by establishing these TMDLs with some soorces treated as LAs, EPA is not deteymining
that these discharges are exempt from NPDES permitting requirements. If sourees of the allocated pollutant in
this TMIL are found to be, or become, NPDES-regulated discharges, their loads inust be considered as part of
the caleulated sum of the WL As in this TMDL. WL A in addition to that alloeated here is not available,

All of the known bacteria sources have been considered.

Allocation - Loading Capacity
Submittal identifies appropriate WLA for point, and lead allocations for nonpoint sources. If no point sources wre
present the WLA is stated as zero. If no nonpoint sources are present, the LA is stated as zevo {40 CFR § 130.2
i3}, If this is a phase 1l TMDL the change in LC will be documented in this section.

LCs were given for each of the impaired segments, which were addressed in this TMDL deeument, WLAs were
set at the WS for end-of-pipe for each NPDES facility. Municipal separate storm sewer system (MS4) related
WLA was also estimated bascd on its proportional area to the watershed. LAs were calculated as the difference
between the TMDL {or LCs) and all of the WLAs. For this TMDL, the MOS is implicit (see MOS section for
more information}.

WLA Comment
Submitial Hsts individual WLAs for each identified point sowree [40 CFR § 130.2(h)]. If a WLA is aot assigned it
must be shown that the discharge does not cause or contribute to WS excursions, the source is contained in a
general permit addressed by the TMDL, or exiennating circumstances exist which prevent assignmend of individual
WLAs. Any such exceptions must be explained to a satisfactory degree. If @ WLA of zere is assigned to any facitity
i nust be stated as such [40 CFR § 130.2(0)]. If this is a phase I TMDL any differences i phase I and phase H
WEAs will be docianented in this section.

There are six NPDES permitted faeilities potentially discharging to Bip Creek. Two of these facilities are dry
batch, ready mix concrete plants permitted to discharge, but their operations collect any wash water for
snbsequent re-nse or dust suppression. Domestic wastewater at both plants is directed toward the City of Hays
wastewater collection and freatment system. Ower the period 2003 — 2009, neither has discharged.  In addition to
these, there are an additionsl eight non-discharging facilities that do sot imfluence the baeteria levels in Big
Creck. The WLAs for all facilities are given in the following table.

Non-
Rocreation | Reereation
WILA WLA



NPDES K8 Permit Facility Name Design Flow| (i 0% CEU {;{)9 CFU

Number Number (MGD) per day) per day)
K50036684 | M-SH16-0002 |City of Hays WWTF 2.8 16.9 249.7
E80094145 | M-SH06-0002 |City of Ellis WWTP 0.3 18 26.5
K80099309 | M-SH38-0002 |City of Wakeency WWTF 0.25 8.6 36.6
K80096610 | M-SH10-0001 {City of Gotham WWTF 0.0478 6.6 6.6
KSG110186] I-SH16-PROZ {Ellis County Conciefe 0.0 0.0 0.0
KSG110018| SH16-PROLI JAPAC-KS-Shears (Hays Plant #601) 0.0 0.0 0.0
KSJ000118 | M-SH37-NOO01 |City of Victoria 0.0 0.0 0.0
K5J000316 | M-SHS50-NOO1 [Munjor Improvement District 0.0 0.0 0.0
KSI000116 | I-SHI1G6-NPOS  (APAC-KS-Shears (Hays Plant #921) 0.0 0.0 0.0
KSJ000311 | M-SH38-NRO2 |[KDOT - Trego Co Rest Area 0.0 0.0 0.0
KSI000331 | M-SH12-NR02 [KDOT ~ Gove Co Rest Area 0.0 0.0 0.0
KSJ000332 | M-SH14-NOO1 [City of Grinnell 0.0 0.0 0.0
K8J000329 | M-SH12-NO01 |City of Grainfield 0.0 0.0 0.0
KS8J000330 | M-SHI12-NOO2 |USD#292 Grainfield-Wheatland 0.0 0.0 0.0

School

The Big Creck watershed covered by this TMDL has 44 certified, permitted or vegistered animat feeding
operation sites. Because these feeding operation sites are non-discharging facilibies, their WLA 15 assigned

zero. The city of Hays has a M84 NFDES storm water permit {M-SH16-SN01; KSR044008). The permit
follows a general permit format, requiring the six minfimum controls to be implemented throughout the corporate
limits of Hays. Part II1 of the permit Hsts required best management practices to attenuste buacteria loading. The
foltowing table lists the required WLA for this MS4 at various flow conditions from April to October,

MS4 Flow Condition WLA (x10° CFU/day)
(percent flow exceedance)| (April 1 - October 31)
90 0.00
City of Hays 75 3.92
(KSRO44008; 50 4,07
M-SH16-SNO1) 25 - 544
10 272

LA Comment
Includes all nonpaint sources loads, natwral buckground, and potential for future growsh, I no nonpoint sources
are identified the LA must be given as zero (40 CFR § 130.2(g)]. If this is a phase I TMDL any differences in
phase [ and phase I LAs will be documented in this section.

The LA is set by LA = TMDL-WLA-M84-MOS. The LAs for the three targeted segments, which inelude their
{ributaries in calculation, are given hu the table shown below.

Segment ID Flow Condition LA (x10° CFU/day)
(percent flow exceedance)l (April 1- October 31)
90 3102
15 40.77
Big Creek (1} 50 146.52
25 32050
10 562.60
i 31.02
75 31.72
Big Creek (3) 50 91.61
25 199.69




16 32516 '
90 0.06
75 0.00
Big Creek (5) 50 37.51
25 11439
10 204.08

Margin of Safety
Submiital describes explicit and/or implicit MOS for each polfutant {40 CFR § 130.7(c}(1}]. If the MOS is
implicit, the conservafive assumptions in the analvsis for the MOS ave described. If the MOS is explicit, the
loadings set aside for the MOS are identified and u rationale for selecting the value for the MOS is pr owdezf If
this is a phase IT TMEL. any differences in MOS wiil be decumented in this section.

This TMIDL uses an implicit margin of safefy, based on the conservative assumptions tied to assessing attainment
to the primary contact recreation Class B and Class C criteria (262 and 427 CFU/100 ml, respectively). First, the
waste loads from Hays, Ellis and Wakcency are established by existing permit limits that are below the WQS,
and these permit limits can be easily met through disinfection and fong refention of wastewater. Second, the
waste loads of Ellis and Wakeeney and Gorham are established even though there is strong evidence those waste
loads will not fransport down Big Creek since low bacteria concentration are typically observed at SC541 at
Hays. Finally, even thongh the majority of Big Creek will not hydraulically support primary recreation (limited
depth} except under ninoff conditions, the primary criteria will he applied as the endpoints for this TMDL at any
flow condition from April 1 to October 31, In addition, the Class C criterion of 427 E. coli CFU/100ml is
targeted on Big Creek Segment 3 in the TMDL, though this segmient is classified as a secondary contaet
recrcation that has the WS value of 3,843 CFLI100 ml, to achicve a better water quality protection,

Seasonal YVariation and Crilical Conditions
Submitial describes the method for aceounting for seasonal variation and eritical conditions in the TMDL(s} {40
CFR § 130 7(c}(1}}. Critical conditions are factors such as flow or temperature which may lead 1o the excursion
of WQOS. If this is a phase II TMDL any differences in conditians will be documented in this section,

Seasonality and any critical conditions have been incorporated in the TMDL. This TMDL was developed using
the LDC analysis, based on the privoary contact recreation WQS, Five flow eonditions, including the critical {or
low) flows, were addressed in the LDC analysis. Because the primary contact recreation period (April 1 -
October 31) was incorporated in the analysis, this TMDL has evaluated the seasonal variability and critical
conditions of bacleria loads.

Public Participation
Subnittal describes required public notice and public comment opportunity, and explains how the public

comments were considered in the final TMDL(s) (40 CFR § 130.2{c)(1)(ii}].

The Smoky Hill — Saline River Basin Advisory Commiitee met in Hays to discuss all TMDLs (including this
TMDL} in the basin on Jnly 7, 2009, October 1, 2009, and again on Mareh 3, 2010, An aetive Intemet Weh siis
A Puhllc Heanng on 11}15 TMDL was held on February l{) 2910 in Hays, to receive comments ou this TMDL
During the public notice period, though no public comments were received by KDHE, EPA provided comments
to fhe agency. These comments were properly addressed and incorporated into the TMDL,

EPA agrees there has been ample opportunities for the public to participate and submit their comments to KIVHE
for this TMDL,

Monitoring Plan for TMDL(s) Under Phased Approach
The TMDI. identifies o monitoring plan that describes the additional data to be collected to determine if the load
reductions required by the TMDL lead to attainment of WS, and a schedule for considering revisions to the
TMDL{s} (where phased approach is used} 48 CFR § 130.7].

KDHE will continue to collect quarterly to bimonthly samples every year at Stations SC540 (near Munjor) and
SC541 (near Hays) and at the new station SC752 {near Russell). The sireamn will be evaluated for posgible
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delisting in 2020. Storm water monitoring should be continued by the Big Creck WRAPS and the City of Hays
Storm Water Program. Periodie sampling should be made by the WRAPS at #s stations in Ellis and Russell
Counties. Monthly single samples shonld be drawn from Ellis City Lake and the imapounded portion of Big
Creek in Frontier Park (in Hays) during June, July and Angnst sinee these areas present the greatest opportunity
for primary reereation on Big Creek.

Reasonable Assurance
Reasonable assurance only applies whei less stringent WLAs are assigned based on the assumption of nonpoint
source reductions in the LA will be met [40 CFR § 130.2(1}]. This section can alse contain statements made by the
siale concerning the state’s authorily to controf pollutant loads.

No reasonable agsurances apply because all of the permitted point sources have WLAg assigned to meet WQS,
Howaever, several reasonable assurances were identified in this TMDL including the state authorities used to
conrol pollutant loads from the NPDES permitted facilitios in the watershed (i, KSA 05-164, 65-165, and 65-
171d).

KDHE has the autlionty to issuc and enforce state operating permits. Inclusion of effluent limits into a state
operating permit and requiring that effluent and instream monitoring be reported to KDHE shonld provide
reasonable assurance that instream WQS will be met, Section 301(b)(1){(C) requires that point source permits
have effluent limits as stringent as necessary to meet WS, However, for WLAs to serve that purpose, they nust
themselves be stringent euough so that (in conjimetion with the water body's other loadiugs) they meet WQS.
This generally ocenrs when the TMDL’s combined nonpoint sowce LAs and point source WLAs do not exceed
the WQS-based 1.C and there is reasonable assurance that the TMDL's allocatious can be achieved,

The analysis of the wastewater data from Driseharge Monitoring Records indicates that the episodes of elevated
bacteria concentrations seen at the Hays WWTF were associated with storm water inflow or infiltration into the
sanifary sewer system, while some slightly elevated levels seen in the Bllis WWTF were related to operational
igsnes. This analysis concludes that effiuent is not responsible for the high bacieria levels observed in Big Creek.

The elevated bacteria lovels in Big Creek are primarily related to urban storm water and agricultural runoff from
the grazing areas. Therefore, several implementation activities are required to establish reasonable assurance,
and are provided in the TMDL for reduction of both WLA and LA, as follows.

1. Facilitate urban storm water management in Hays to abate pollutant loads,

2. Tmprove riparian conditions along stream systemns by limiting overuse from grazing livestock
along the stream,

3. Provide alternative water supplies for livestoek to limit their use of sireams as water sources.

4. Ensurc land applied manure is being properly numaged and 15 not suscoptible to runoff into nearby
sireams.

5. Install pasture management practices, including proper stock density to reduce soil crosion and
storm runoff



