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Submittal Letter 
Stale submittalleller indicates final Total Maximum Daily Load(s) (l'MDL) for specific pollulant(s)!water(s) were 
adopted by the state, and subl/lilled to EPA for approval ttllder section 303(d) oflhe Clean Water Act [40 CFR § 
130.7(c)(1)}. Inclade date submitted letter !Vas received by EPA, tlate ofreceipl ofany revisions, and the date of 
original approval ifsubmitlal is a phase II TMDL. 

The TMDL document for Iudian Creek (Courtois Creek and Tributary to Indian Creek) was fonnally submitted 
by the Missouri Department ofNatliraI Resources (MDNR) in a letter received by the United States 
EnvironIIlental Protection Agency (EPA). Region 7. on May 28, 2010. Revisions to the TMDL document were 
sent by email on AuguSl31, 2010. 

Water Qnality Standards Attainment 
The water hody's loatling capacity (LC) far the applicable pollulant Is itlenlified antllbe rationale for the method 
used to establish Ihe calise-antl-ejJectrelaliollsitip between the numeric largel and Ihe idenlified pollUlont sources 
is described. TMDL anti associaled al/ocalions are sel 01 levels adequate to result in attainment ofapplicable 
WaleI' quality standards (WQS) (40 CPR § 130, 7(c)(l)). A statement that WQS will be allained is made. 

'This 'IMDL documenl was written 10 address Ihe impahments ofdissolved lead. dissolved zine and melals thai 
were included on the 2008 Missouri 303(d) Lisl for Ihe following waters: segment 1946 oflndian Creek and 
segmenl1943 of Courtois Creek were lisled for dissolved lead and melals; segmenl3663 ofTributary to Indian 
Creek was listed for dissolved lead and dissolved zinc. TIle poJlutanllisling of metals for Indian Creek and 
Courtois Creek is a change frOIll Missouri's EPA-approved 2004/2006 303(d) Lisl in which dissolved zinc was 
ciled as lhe pollutant of concern. This doclIlIlcnt provides TMDLs for dissolved lead and dissolved zinc because 
Ihese are the pollulants for which there are availAble data tltat indicate an impairment oflbe protection of.quatic 
life designated use. Addiliollally. a biologiCllI assessmenl study oftnese streams conducted in 200 I and 2002 
fOllnd the streams' aquatic invertebrate communities to be exhibiting lower species diversity and fewer 
individuals WllCll compared to representalive reference strealllS, II is believed lead is Ibe primary pollutant 
resulting in metal toxicity for which Ihe ClUTent melals inlpainnent was based, and tlwi reducing lead 
concentrations to or below WQS will result in elimillating the effects of metals toxicity to the streams' aquatic 
life. The LCs are detennined by load duration curves (LDCs) addressing the clu'onie dissolved lead and chronic 
dissolved zinc numeric eriteria. 

Lead and Zinc: 

The chronic WQSs for dissolved lead and dissolved zinc had observed exceedanees; no aeule crileria 

exeeedallees were observed. Tlte lead and zinc endpoints. listed in tlte TMDL, are based on the chronic dissolved 

lead and dissolved zinc WQS expressed as LOGs using estimated flow at each watershed outlet. 


For segment 1946 (Indiau Creek), the LCs at median flow (60 percent flow exccedanee). are 0.25 and 8.9 



pounds per day (lbslday) dissolved lead and dissolved zinc, respectively. 

For segmenl 3663 (Tribulary to Indian Creek), the LCs al median flow (60 percent flow exceedance), are 0.03 
and 0.89Ibs/day dissolved lead alld dissolved zinc, respectively. 

For segment 1943 (Courtois Creek), the LCs at median flow (60 percenl flow exceedance), are 1.69 and 63.14 
Ibslday dissolved lead and dissolved zinc, respectively. 

WQS should be attained when the listed LCs are achleved. 

Numel'ic Tnrget(s) 
Submittal describes applicable WQS, including beneficial uses, applicable nllmeric and/or narrative criterill. If 
tile TMDL is based on a target other thlln a numeric water quality crUel'ion, then a numeric expression, site 
specifIC ifpossible, was developed from a Ilarmlive criterion and a (Iescription ofIhe process used to derive Ihe 
target is included in the submittal. 

The applicable Missouri WQS for the lead and zinc TMDLs l,; 
10 CSR 20-7.03 I (4}(B)I 

WaleI' col1laminanls shall not cause Ihe criteria in Tables A and B to be exceeded. COllcentraliollS of 
tllese substances ill bottom sediments or waters shall nat hann bellthic organisms and shall 1101 
acculllulate Ihl'Ough Ihe food c1/Uin in harmful concen/mtions, nor shall state andfederal maximulII fisll 
lissue levels forfish consumption be exceeded. 

C\II"rent lead and zinc criteria for the protecHon of aqualic lite use are expressed in dissolved l(mn in units of 
micrograms per liter (ogIL). These criteria are bardness dependent and calculated from lhe fonnulus shown 
below from Table A of 10 CSR 20-7.031: 

Dissolved Lead 

Aeute e(t.273·ln(hardncss) -1.460448)*( 1.46203-(ln (bardness)*0.145712») ugiL 

C1u'onic "' e(L273*ln(hardness) - 4.704797)*( 1.46203-(ln (hardlless)*0.145712» ~ uglL 


Dissolved Zinc 

Acute ~ e(O.8473*ln(hardness)+O.884211)" 0,978 ~ ng'L 

Chronic e (O.8473·'lu(hardncss) +0.785271)* 0.986 ~ Ilg;L 

wbere "e" is the base oftlte natural logarithm (approximately 2.718) and "In" is the naturulloga,ithm. 


111e applicahle Missouri WQS tor hardness are: 

, 

Hardness 50--74 75-99 100-124 125-149 150--174 /75-199 200--224 225-249 250+ i 
Lead ugiL 

AClite 30 47 65 82 100 118 136 154 172 ! 

Cbronic I 2 3 3 4 5 5 6 7 
ZincuglL 

Acute 65 92 117 142 165 188 211 233 255 
Chronic 59 84 107 129 151 172 193 213 233 

TIle 25th per<:entile hardness value mnst be used to calculate hardness-dependent metals criteria (per 10 CSR 20­
7.031). 

25th percentile 
Hardness 

Lead Zinc 

Acute Chronic Acute Chronic 

Courtois Creek 170 mglL 114 ug/L 4.5 uglL 184 uglL 168 "gIL 
i Indian Creek 225 mglL 154 "gIL 6ug/L 233 ugIL 213 ugiL 
Tlibutary to Indian Creek 154 ugIL 6ugIL 233 ugIL 213 ugiL 

Tributary to Indian Creek mns for (J.3 miles and is enrirely contained within Washington COlin!)" and is 

i 



contained within the Incli." Creek watershed, Hardness data for Tributal), to Indian Creek was not available. 
']1,e Indian Creek vallles nre represenlative of the entire Indian Creek watershed including Tributal), 10 Indian 
Creek. 

The water quality wgets for lead and ziuc wilt be based 011 the cbronic criteria to ensure aquatic life will be 
protected from acute and chronic toxicity. Targels (bolded ill the table above) for Courlois Creek are 4.5 lIglL for 
lead and 168 ugiL for zinc. Targets for Indian Creek and the Tributary to Indian Creek are (; ugiL for lead and 
213 ug/L for zinc, 

The benet1cialnses for both Indian Creek (1946) aud Tributary to Indian Creek (3663) are: 

Livestock and Wildlife Watering 

Protection ofWatm-water Aquatic Life 

Protection of Human Health (Fish Consumption) 

Whole Body Contact Recreation - Category B 


The benet1cial useS fur Courtois Creek (1943) are: 

Livestock and Wildlife Watering 

Proteetioll ofCool-water Aquatic Life 

Protection ofWarm-watcr Aquatic Life 

Protection ofHuman Health (Fish Consumption) 

Whole Body Cootact Reereation - Category A 

Secondary Contact Recreatioll 


Comtois Creek (12 miles in Crawford County only) is included as an Outstanding Slate Resource Water (10 
CSR 20-7 Table (E)). 

For segment 1946 (Indian Creek), the LCs at median flow (60 percent flow exceedanee), are 0.25 and 8.9 
pounds per day (lbs/day) dissolved lead and dissolved zinc. respectively. 

For segment 3663 (Tributary to Indian Creek), the LC, at median flow (60 percent flow exceedance), are 0.03 
and 0.89 Ibs/day dissolved lead aud dissolved zinc, respectively. 

For segment 1943 (CourlOis Creek). the LCs at median flow (60 percent flow exeecdallce), are 1.69 and 63.14 
Ibslday dissolved lead and dissolved ziue, respcctively, 

Pollutant(s) of concern 
An explanation and analytical hasis for expressing the TMDL through surrogflle measures (e.g" paramelel's stich 
as percenl fines and tllrhidity fill' sediment impairments. 01' chlorophyll-a and phosphorlls loadings for excess 
algae) is provided. ifapplicable. For each identified pollutanl, the Sllbmillal describes analytical basis fol' 
conclllsions, allocations and margin ofsafety (MOS) tilat do not exceed the LC, Ifsubmittal is a phase II TMDL 
lhel'e are refined relationships linking the load to IYQS al/ainment. Ifthere is an increase in Ihe TMDL there is a 
,-efined relationship specified to valillate tile increase in TMDL (either load allocati01I (LA) or waste load 
allocalion (WLA)), This section will compare and validate the change In targeted load between Ihe versions. 

The dissolved lead and dissolved zinc targets are directly linked 10 Missouri rmmeric WQS. The LCs are 
detelmined by LDC addressing the chronic dissolved lead and cltronic dissolved zinc numeric crileria, The water 
qualily targets lor lead and zinc will be based Oll the chronic criteria to ensme aquatic life will be protected from 
aCllle alld chronic loxicity. The TMDL IDC represents flow under all possible stream conditions, 'lbe 
advantage of a LDC approach is that it avoids the constraints associated with using a single-flow critical 
condition during the development of the TMDL. The pollutant listing of metals for Indian Creek atld Courtois 
Creek is" cballge Irom Missouri's EI'A-approved 2004/2006 303(d) List in which dissolved zinc was cited as the 
pollulant ofconcem, This document provides TMDLs for dissolved lead and zinc. because these are the 
pollntants for whid. there are available data that iudicate an impairment of tbe protection of ..qua tie life 
designated use. It is believed leud is the primary pollulatlt resultul8 i11metal toxicity for whid1 tire current metals 
impairment was based. It is also believed reducing lead cOllcentratiolls to or below WQS will result in 
eliminating the effeels or metals toxicit), to the slreams' aquatic life. 

Source Analysis 
Important assllmptions made ill developing the TMDL, sllch as assllmed distribution ofland lise in Ihe walershed, 
poplilatioll clmraclerislics, wildlife resources, and olher relevalll information affecting the characterization ofthe 
pollutant ofconcern tint/ its allocation to sOl/rces. tire described Point, 1I0npaillt and btlckground sources of 



pollutants ofconcern al'e described, including magnitude and location ofIhe sources. Submittal demonstrates all 
significant sources have been considered. Ifthis is a phase II TMDL any new sOl/rces or removed SOI//'ces will be 
specified and explained. 

Ivlissouri's inventory of mi.nes notes the former existence of uine historic lead and zinc nUlling sites in the 
impaired Courtois Creek watershed. TIlese historic mine sites, three fOrlner Renault Lead Company mines and 
six \umarned sites, are all.localed outside the Indian Creek and Tributary {o Indian Creek waleIllhed,. Any 
potenlial cOlltribulions of lead and zinc loading !i'om these sites would be Lo C ourlois. Creek and are expected to 
be minor. TItere are no tailings impOlllldmellls associated with tbe histOlic mine sites and seven of tbe nille siles 
Me located near the dowllstream end of the impaired segment orcfiuriois Creek 

Metals loading from the Indian Creek watershed bas been identified as tbe primary source of lead and zinc to 
Comtois Crcek. Tbis was detennine<i by analyzing data colleeted both above and below Ibe eonfluence of Indian 
Creek and COllrtois Creek and do not indicate that. lead or zinc impairment exists on Courtois Creek above the 
confluence. 

There are also 15lristoric sand, gravel and other non-lead 01' zinc related mine sites within the impaired Courtois 
Creek watershed. None of these sites are expected to sigrril1candy cOlltribute lead or zinc to the impaired water 
bodies. 

Of the six facilities located ill the watersbed, discharges from the Doe Run-Viburnnm Operations (MOOOOOO86) 
ale expected to he the main cO"ITibutor of lead aud zinc to the illll,aired WAter bodies. TIle Doe Run-Vibullllnu 
Operutions facility has five perOliNed OIl1falls that discbarge mine water, precipitation .nd fUnofffrom the 
facility, tailings impoundments and the upper watershed. One of these outfalls also potentially receives cmuent 
from the City of VibllllUllll wastewater lagoon (M0005575 I), which has all Olilfanapproximately 2 miles 
upstream. The Doc Rlm Company also has a storm water pennit for all outfall neat the Old Vibumum Tailings 
Impoundment, which is a 427 acre tailings pile that is olle of two ~1ilings impoundments managed by the Doe 
Run Company ill the Viburnum area. The secoud tailings impoundment, located just south of the first, is known 
as tbe New VibulllltIll Tailings Impoundment alld spalls approximately 403 acres. noth of these tailings 
impoundmcllls arc contributors of lead and zinc loading to the impaired water bodies during large TWlOff­
producing storm events, 

'TIle mining area is within the 81. Joe Minerals Corporation-Viblll1lnlll Superfund site, which is named after Doe 
Run's predecessor. Superfund is a federal government program to clean uncontrolled hazardous waste sites and 
is admitlistered by the EPA or " state agency witlI EPA approval. The S1. Joe Mineral Corporatioll-Viburnum 
site is not included on EPA's National Priorities List ofhazardou, waste sites. The National Priorities List is the 
EPA's list of priorities among tbe known Itaz<lrdol1s wasle ,ites Ihroughotlt the lJniled States and is intended to 
aid in determining which sites warrant further investigation. 

Pcrmilted Facilities 

: 

Permit Number Facility Name Facility Type 

MOOOOOO86 Doe Rnn - Vibufilum Operations Lead Mine , 

M0005575I Vibumum Wastewater Lagoon Publicly Owned Treatment Works 
MOOI03420 Vibufilum Trailer Park Lagoon Publicly Owned Treatment Works 
MOG490268 Viburnum Quarry Limestone Quarry 
MORI0871 I Doe RUII nuick SSA Borrow StOfi11 Water - Land Disturbance 
MOR22A221 Advanced Resaw LLC 8tofi11 Water - Wood Products 

Because tailings impoundments are ",!lined, seepage of dissolved metals from the lailing imponndments into the 
groundwater represcnts a potential secondary source of metals contamination to the impaired water bodies. 
Surfaee runofr may be significant during large stoHn evellts. As precipitation intiltrates tailing piles and moves 
through the snbsurtace, metals may become dissolved and enter dte streams vi. the groundwater recharge 
pathway. Although the amomlt and extent ofany seepage into groundwater.s a possible secondary source of 
metals contamination is uuknOWIl, monitoring well data at depth suggests that little of the le.chate reaches the 
deep groundwater. This is probably because deep ground",. 'or in this part of the Ozarks may be pressm-ized. 

III addition to the tailings impoundments, ha,,1 roads and other disturbed areas within the mining area 
may eontribute metal loading to the impaired water bodies as a result ofstonn events. TIle submittal recognizes 
the possibility ofnonpoint source lOAding of lead and zinc comaminated soils from runoff due to haul and access 
roads and in non-mining areas, soH contamination of Jead and zinc occnfS in these areas as a result of I.Illue 



cOllcentrate or lailings being moved either unintentiQnally Ihrongh vehicle debris or intentionally for use as fill 
material, TIlcse sources may also contribute lead and zinc to sUlface wafers as a re&uJt ofnmoff-producing storm 
events. This runoITmay contain automotive sources oflead (e.g., tire residues, exhaust fumes, battery fluid and 
motor oil). 

Metalloadlng from the Doe Rllll C011lpally's milling area, a point Sotu'ce that inc1udes tailings piles, dewatering 
ponds, disturbed mining land, and the st. Joe Minerals Corporation·Viburnum Superfund site is expected to be 
the main contributor of lead and zine loading to the watersheds. 

Urban land use covers 1.31 percent and barren (mine tailings, elc.) covers 1.12 percent of the lotal walers!led 
areas. Orher land uses include grassland (7.92 percent), forestedJwoodlaud (88.86 percent), row crop (0.21) and 
open waler total (0.58 percent). 

Undislurbed and vegetated areas of the watershed are cxpected to only contribute minor amounts ofdissolved 
lead and dissolved zinc. 

While nonpoint sources of dissolved lead and zinc are minor or negligible nuder criticallow-tlow 
conditions. historic and legacy lead find zinc within the stream system can be sources of these metals) 
especially during big),e .. flows. As conservative pollutants, these metals do uot degrade and historic lead am! 
zinc can become re-sllspemled into the walercoluBln and cunied downstream via natural fluvial processes. 
Metals) including'lead and zillc~ may adsorb to organic (tlld inorganic sediment surnlces, which may result in 
significant metals suspension aud re-deposition during and irmuediately Ibllowing higb-now storm events. This 
process allows previously unavnilable lead and zinc to enter the waler column and become a water quality 
concern. It is Urererore reasouable and necessary 10 have LAs lor lead and zinc a! Wgher flows to accoun! for 
nonpoint somee instream loading of tI,ese pollutants. 

In the absence ofan NPDES pennil. Ihe discharges associaled wilh sourees were applied to the LA, as opposed 10 
the WLA, for pUll'oses "fthis 11vlDL. The decision to allocate these somees to Ihe LA does nol reneet any 
determination by EPA as to whether these discharges are, in fael, unpermitted point source dischar<dcs within this 
watersl,ed. In addition, by establishing these TMDLs with some sources treated as LAs. EPA is 1'101 determining 
that these discharges are exempt from NPDES permitting reqnirements. Ifsonrces ofthe allocated pollulant in 
this ThIDL are fOllod to be, Of become, NPDES-regulated discharges, their loads ImlSt be considered as part of 
the calcula!ed SHm of the WLAs in Ihis Ti\IDL. WLA in addition to thai allocated here is not available. . 

There are no state~pelmitted wncentrated animal feeding operations lCAPO) iUlhe watershed. 

Animal feeding operations (AFOs) and unpermilted CAPOs are considered under tire LA because we do not 
currently have enough detailed intonnation 10 know whether these facililies ate reqnired to oblain NPDES 
permits. This TMDL does not reflect a determinalion by EPA that such facility does not rueel the definition of a 
CAFO nor Ihat the facilily does ont need 10 obtain a pe,mit. To the contrary, a CAFO IIwt discharges 01' pmposes 
to discbarge has" d,rly to obtain a permit. If it is determined llrat any such operation is an AFO or CAFO !lrat 
disdlarges, any future WLA assigned 10 Ihe facility musl not result in an exceedance ofllre sum "fthe WLAs in 
this TMDL as approved. 

Any CAFO tlrat does uot oblain all' NPDES pennit must operate as a no discharge operation. Any discharge from 
all nnpermitted CAPO is a violation ofSection 301. ft is EPA's position that all CAFOs shotrld obtain an 
NPDES penuit because it provides clarity of compliance requirements, authorization to discharge when the 
discharges are tbe resull of large precipitation events (e.g., in exeess of 25-year and 24-hour frequency/duration) 
01' are from a man-made conveyance. 

It appears all known sources bave been included. 

Allocation - Loading Capacity 
Submittal identifies appropriate WLAJor point, and load allocations Jar nonpoint sources. Ifno point sources are 
present tile WLA is stated as zero. Ifno nonpoilll soW'ces are present, tile LA is slated as zero [40 CFR § 130.2 
(i)l Ifthis is a phase II TMDL the cizollge ill LC will be documented in this section. 

The submittal provides LC, WLA, LA and MOS for each pollutant and each segment covered by tWs TMDL 
document. Load duration curves were used to express the TMDL for dissolved lead and dissolved zinc. In Ihe 
Indian Creek, Tributal)' to Indian Creek, and Courlois Creek waler>heds, metal loading is earning exclusively 
from the Doe Run milling area, which includes tailings piles, o"er!lowing dewatming ponds and runoff from Ihe 



disturbed mining land, For these reasons, Ihe predomill,"lload reduction will be achieved by reducing or 
eliminaling pollulanlloading from Ihe Doe Run·Viburnum Openllioll facilily, 

WLA Comment 
Submiltallisls individual WLAs for each identified point sOl/ree [40 CFR § 130.2(hH Ifa WLA is nol assigned it 
mltst be shown that the discharge does 1I0t cause or contribute 10 WQS excursi.ons, the source is contained in a 
general permil addressed by Ihe TMDL, or extenuating eil'cwnstaneos exist which prevent assignment ofindividual 
WLAs. Any sllch exceplions mllst be explained to a salisfactmy degree. Ifa WLA ofzero is assigned /0 ony facility 
it must be stated as such [40 CFR§ 130.2(i)j. If this is a phose IlTMDL any differences in phase I and phase II 
WLAs will be documenled in this section. 

For segment 1946 (fndian Creek), the WLA at all flows are 0.12 and 4.11 Ibsfday dissolved lead and dissolved 
zinc, respectively. 

For segment 3663 (Tributary to Indian Creek), the WLA at all flows are 0.01 and 0.41 Ibs/day dissolved lead and 
dissolved zinc, respectively. 

For segment 1943 (Courtois Creek), the WLA at all flows are 0,78 and 29.12Ibs/day dissolved lead and 
dissolved zinc, respcctively. 

The WLA is set to the lessor ofeither the applicable water quality-based, technology based eflluent Iimi!s Of tbe 
TMDL loading at the SO 100 percellt flow exceedallee for dissolved lead and dissolved zinc in the Indian Creek, 
Tributary to Indian Creek and Courrols Creek watersheds. This flow exceedance was chosen as it is most 
representative of critical low flow discharge condilions .nil is anticipated to he protective at all flow condilions. 
During critical conditions when flow is at its lowest, and tltere is effuctively no flow from nonpoint sources, 
points source discharges would bave the grealcst impact on stream integrity. 

A calculated WLA does not authorize a discbarge from an unpermitted point source. However, WLAs may be 
used to improve water quality during future remedial actions, and be incorporated into appropriate enfore.able 
documents (e,g., National Polhdant Discharge Elimiuation System peonits, Applicable Relevant and Appropriate 
Requirements, stonn water permits, etc.). 

LA Comment 
Includes all IIonpoilll sOl/rces loads, 1I0tlirai backgrollnd. 0",1potcntial forfllture growth. Ifno lionpoint SOl/rces 
arc identified the LA must be given as zero [40 CFR § 130.2(g)], Ifthis is a phase II TMDL any differences ill 
phase Jand pbose IfLAs will be documented in this sectioll. 

For segment 1946 (Indian Creek), the LAs at median flow (60 percent flow exeeedance), are 0.13 and 4,79 
Ibsfday dissolved lead and dissolved zinc, respectively. 

For segment 3663 (Tributary 10 Indian Creek), the LAs at median flow (60 percent flow exceedance), are 0,02 
and 0.48 Ibsfday dissolved lead and dissolved zinc, respectively. 

For segment 1943 (Courtois Creek), the LAs al median flow (60 percent flow exceedance), are 0.91.nd 
34.02 Ibsfday dissolved lead and dissolved zinc, respectively. 

During critical conditions when flow is al its lowest and there is effectively 110 flow from nonpoint sources (80­
100"10 flow exceedance), the LAs for all targeted pollutants is 0 (zero) Ibslday. 

Margin of Safety 
Submittal describes explicit alUl/or implicit MOS for each pollutant [40 CFR § 130.7(c)(1)]. Ifthe MOS is 
implicit, the conserVlJtive assumptions in the analysis for the MOS are described. Ifthe MOS is explicit, the 
loadillgs set aside for the MOS are identified and a rationale for selecting the value for the MOS is provided. If 
this is a phase fJ TMDL allY diffen?JIces in MOS will be documented in this section. 

The MOS for these TMDLs is implicit aod is based 011 the conservative assumptions used in developing and 
applying the TMDL load duration curves. Using the load duration curve approach ensures water quality 
standards are achieved under all flow regimes. Conservative assumptions were also used in setting WLA values 
at the 99U. percent flow exceedanee. This value is expected to be protective of water quality during low flow 
conditions in a conservative mamter. 



Seasonal Variation and Critical Conditions 
Submittal describes the method fo/' accounting for seasonal variation and critical conditions in the TMDLM [40 
CFR § 130,7(c)(I)]. Critical conditions are factors sllch osflow III' temperature which may lead to the excursion 
ofWQS. if this is II pitase 11 TMDL any differences in conditions will be documented in lhis section, 

The 1MDL LDC represents flow under all possible stream eonditions. The advantage ofa LDC approach is that 
it avoids the eonslIaints associated with llSing a single-flow critical condition during the development of the 
1MDL. Becallse the TMDL is applicable under all flow conditions, it is also applicable for all seaSOIlS, Seasonal 
variation is therefore implicitly taken into account within the 1MDL calculations. 

Metals toxicity levels that threatell the integrity of aquatic communities occur during low flow and high flow 
periods, so these periods are considered the critical condition for the dissolved zinc and dissolved lead target. 
Annual low-flow conditions in Missouri typicaJly occur between July 1 and September 15, When flow is at its 
lowest, and there is efreetively no flow f<om nonpoint sources, points souree discharges would lillv. Ule greatest 
impact on stream integrity. Historic and legacy lead and zillc within the slIeam systcm can be sources of these 
metals, especially during higher flows. It is necessary to aceollllt [or lead mId zinc at lugher flows 10 aceOllnt [00: 

nonpoint souree instrerun loading or these pollutants. 

Public Participation 
Submittal describes required public notice and public comment opportunity, and explains how the public 
comments were considered in the final TMDL(s) [40 CFR § 130.7(c)(l)(ii)}. 

This document was first placed on a 30-day public 110tiee from September 8, through October 8, 2009. This 
comment pollod was extended to October 22, 2009. Three comments were received dnring this comment period 
and resulted in revisions of tlle 1MDL targets, WLA and LA. This document was then placed on a second 30­
day public notice f<om November 13, through December 13,2009. An additional comment was received and 
additional revisions to the TMDL targets, calculated flows and allocations were made. Following these 
additional revisions, this document was placed on a 45-day public notice from March 23, through May 07, 20IO. 
Three comments were received dming this fmal public notice period and revisions were made to the 
1MDL. MDNR postcd the nolice, infonnation sheet and the TMDL document on MDNR's Websitc, making 
thcm available to anyone with access to the Web, Groups that received the public noticc announcement include 
the Missouri Clean Water Commission, the Water Quality Coordinating Committee, the Missouri Deparlrnent of 
Conservation, three stream team volunteers in the watershed, any affected facilities, individuals or organizations 
that commented during the first and second public comment periods, and tbe five state legislators who represent 
Washington, Crawford and [ron counties, 

Announcement of the public notice period foo: this TMDL was also issucd as a press release to local media outlets . 
in the proximity of the Indian Creek and Courtois Creek watersheds. Any comments received and MDNR's 
responses to those comments have been placed in the Indian Creek and Conrtois Creek 1MDL file and included 
in the submission of the TMDL document. 

Monitoring Plan for TMDL(s) Under Phased Approach 
The TMDL Identifies a monitoring plan that describes the additional data to be collected to determine ifthe load 
reductions required by the TMDL lead to attainment ofWQS, and a schedule for considering revisions to tile 
1MDL(s) (where phased appl'Oach is used) [40 CPR § 130.7]. 

MDNR has recommended additional monitoring of metals in sediment for Courtois Creek and sediment toxicity 
sampling for Indian Creek. No specific monitoring plan has been developed, 

Post-1MDL monitoring is usually scheduled and ea!Tied out by MDNR approximately three years after thc 
approval of the 1MDL or in a reasonable time period following completion ofpennit compliance schedules and 
the application of new efflucntlimits. Any available volunteer water quality monitoring or permittee in-stream 
monitoring that occurs on Indian Creek, Tributary to Indian Creck or Courtois Creek will be used for sereening 
purposes to compare the stream's current condition with filture, post-TMDL conditions, MDNR routinely 
examines physical habitat, water quality, invertebrate COlIllIlllDity and fish community data collectcd by the 
Missouri Deparlrnent ofConservation tmder irs Resonrce Assessment and Monitoring program, This program 
randomly samplcs streams aerOSs Missouri On a five to six year rotating schedule. 

Reasonable Assurance 
Reasonoble OSSl1rance only applies when less stringent WLAs are assigned based on the assllmption ofnonpoint 



soltl'ce reductions In the LA will be mel [40 CFR § 130.2(i)]. Tltis secl/on can also contain sialemell/s made by Ihe 
stale concerlling lile slale 's aUlhorlty 10 control pollulanlloads. 

Increased reductions in nonpoint source loads are not being required in lieu of less stringent WLAs so reasonable 
assurances are not required. The LA is set at zero at critieal flow conditions. 

MDNR Ims the authority to issue and enforee Missouri state ollerating pennits. Inclusion of effluent limits into a 
state operating pennit and requiring tbat effluent and instream monitoring be reported to MDNR should provide 
reasonable assurance that instream WQS will be met. Section301(b)(1)(C) requires that point source pelmits 
have effluent limits as stringent as necessary to meet WQS. However, for WLAs to serve that pmpose, they mllst 
themselves be stringent enough so that (in conjunction with the water body's other loadings) they meet WQS. 
This generally occurs when the TMDL's combined nonpoinl source LAs and point source WLAs do not excced 
the WQS-based LC and there is reasonable aSSUfance that the TMDL's allocations can be achieved. Discussion 
ofreduction efforts relating to nonpoint sources can be found in Ihe implementation section nrlhe TMDL 
document. 


