
EPA Region 7 TMDL Review 

TM OL ID:MO_0442 	 Siale: MO 

Docum ent Na me: HICKORY CREEK 

Bas ill (s): GRAND·UPPER GRAND RIVER BASIN 


IfUC(s): 10280 101 


Wa ter botl y( ics): HI CKORY CREEK 

T ribu lary( ics): 


Pollutlllll (S): 	TOTAL NITROGEN, TOTAL PHOSPHORUS, TOTAL SUSPENDED 
SOLIDS, UNKNOWN 

SubmittalOale:6/J 0l2010 	 Approycd :Yes 

Submitt a l Letler 
StOle submittal letter indicotesfinal Total Maximum Daily Load(s) (TMDL) Jar specific polfuta!ll(s)lwater(s) were 
adopted by the slale, and submitted to EPA/or approval under sectioll 303(d) althe Clean Water Act [40 CFR § 
/30.7(c){Ij). Include date submilled letter was received by EPA, dale ofreceipt ojally revisions, and Ihe dale of 
original approval ifsubmiual is a phase /I TMDL. 

This TMDL document was fom1al!y s ubmitted by the Missouri Department ofNawral Resources (MDNR). The 
United States Enviromnental Protection Agency (E.PA) received this document by Illail on June 10,2010. 
Revisions to this document were received by email on October 7 and October 13, 2010. 

Water Qu a li ty S tand a rds Atl ainTll cnt 
The water body's loading capacity (LC) for the applicable polllHam is idellfiJied and the rationalefor the method 
used to establish the cause-and-effect relationship betweell the numeric target alld the identified polllltam sources 
is described. TMDL and associated allocatiolls are set at levels adequate to result in auainmen! ofapplicable 
water quality standardf (WQS) [40 CFR § 130. 7(c)(l)}. A statement that WQS will be a flain ed is made. 

The Hickory Creek TMDL was developed to address the urlknown poll utant impainnent oflhe Hickory Creek 
segment MO _0442 . A TMDL is needed for Hickory Creek because it is not meeting the narrative WQS for 
general criteria. Evidence of impainnent was primarily narrative rather than numeric. as indicated by the 
presence ofduckweed and dense filamentous algae. Theseobservations indicate thaI nutrient enrichment was 
negativelY impacting the stream. "Rocks darkened by manganese," which may indicate anoxic conditions, were 
also noted. TIle 2006-2007 Versar study identified the stressors, or poss ible causes of impainncnt, as [ow 
dissolved oxygen (DO) levels, increased silt and sediment in the stream, poor habitat qualifY and low or altered 
now regime. TIle two water ([uality studies show impainnent of the aquatic community at low now or drought 
conditions and a healthy aquatic community at higher flows. During both flow regimes, there are problems with 
excessive sedimentation and nutrients. Targeting sediment wi ll ensure already limited in- stream habitat is 
protected from additional sedi mentation, and targeting nutrients will ensure thesc polluumts do not cause Or 
contribute to a DO impairment or conditions that would Icad to an excecdance of the narrative criteria. A 
combinat ion of natural geo logy and land use in the prairie portions of thc state where Hickory Creek is located is 
believed to have reduced the amount and impaired the quality of habitat fo r aquatic life. 

In the EPA approved 2008 Missouri 303(d) List, Hickory Creek is listed as impaired by unknown polluwnlS. 
Water quality monitoring has not revealed an exceedance of a speci fi c numeric WQS ; however, TSS, TN and TP 
have been identified as the likely contribUlors to the irnpaimlcm. The TMDLs for TSS, TN and TP were 
detennined us ing load duration curves (LDCs). [fmet, the TMDL targets will be protective of the des ignated 
aquatic life use and should result in WQS attainment. 



LDCs set with av,ulable ",,,,",,.,.,,,o.,,,n 

method to 

To address nutrient reference concentrations were 
where Creek the reference concentration for TN is 0.855 HUU.,...,......u'"' 

for TP is 0.092 The LC for TN and TP is defined 
adjusted so the the reference concentrations. The TMDL uses 
" ....."'./',,-.f' concentrations at flows which will result in an annual to the As 

{;>f'I"'\r{;>cnr\n concentration will not be the at all tlows. These Iht-t-o .. , ... ".., 

based on the range of current concentrations and a ratio such that the are met. 

Se(mrlen.l, which are 
flP<:::rrlnp sediment in rivers and "'~l''''"lH'''. 

derived from similar 
one of the numeric for this TMDL bec;aw;e enables the 

conditions and data. The LC for TSS is defined 
percentile ofTSS measurements available in the ,.,£"\""TlI" ..... drallt1aj:J~e unit 

The LCs for TN and TP at the 50 ....."'··"':..,,+ tlow exceedance are 0.08 tons per 12.95 
pounds per and 1.39 Ibs/day, These reductions in nutrients and sedllment protects the 
warm water use of the stream and TMDLs should result in attainment. 

....Vl./H'v· ....U''';;. numeric and/or narrative criteria. 
criterion, then a numeric 

ni"/)f>D'(," used to derive the 
site 

Waters shall be free from substances in sufficient amounts to cause the formation LlIAL. V"''-''..''JIL. UlnslJ2;htly or 
harmful bottom or full maintenance of beneficial uses. 

Waters shall be from substances in sufficient amounts to cause 11""<·,,,,... 1"1,, offensive odor 
or full maintenance of beneficial 

Waters shall be free from substances conditions in sufficient amounts to result in to animal 

chemical or .,,,,,,.'1>'1"'\0"''-' Clnarlge:S would the natural mC'IO~nC,al 

....... 1",1//'""... , Creek are: The ....v • .:,.b..~'.v ... beneficial uses 

• Livestock and Wildlife 
• Protection of Warm Water "'LlIJH•• L 

• Protection of Human Health and 
• Whole 

The that is lmlDallred is n{;>.-r<'>1'-"1"'" to prclte(:tlO.n of warm water life. 

In the absence of Missouri numeric standards for nutrients in freshwater streams, ambient water 
40 ..",t.:::...",,,,,,,,,,,,recommendations the EPA nutrient 

and TP in Creek. Reference conditions for TN and 
follows: TN 0.855 mg/L and TP 0.092 

A concentration of TSS was selected to represent the numeric for this TMDL because it enables the use of 
available data and is included in To address TSS the 25th of all TSS 
measurements available in the EDU were TSS is 10 

The TMDL LDCs 
it avoids the constraints associated with 

for TP 

PO:ssllble stream conditions. The Qrh.lQn,t"r'A 

01nI1ID,_TI.n.nl critical condition and is UIJ~JU,,".ULllv 
flow exceedance are 0.08 12.95 

~nru·n.·:l('h is that 
all flow 

conditions. and 
1 



nnl"'nl1V10Tor<c such 

a 

To address the unknown tJ""'WUA"., this T~IDL sediment and nutrients. Evidence 
filamentous '->"lor-'-".-'''''''''' ....... "'."-'"t-...... '" the stream. 

of ln1,n,;nrrn 

To address nutrient reference concentrations were used. For III 
H"I...."'rr1£'I,1'"I 40 where Creek is the reference concentration for TN 0.855 

The LC for TN and TP is defined LDCs set at the Level III 40 ""'T,Pl"",:nt'P 

concentrations. An established link between and TP was defmed 
numeric values. The TMDL uses a 

flows which will result in an annual average to the 
at all These rhTTA1'.nn 

concentrations are calculated based on the range of current concentrations and a ratio <:>rI.,1H.'ltYl"\'''' ..... t- such that the 
met. 

the Level III 40 reference concentrations in the TMDL 

eC()reglCln c()nc:en1:ratlOn will not be the 

A TMDL was an allocation for 
aor)ro.:tch was used. In this the 

within the Central 

solids. Because sufficient IJVJ,UU<UH 

Plains EDU which 1-I'J"I.rr.~"'T 

Creek is located. An established link between TSS and sediment was used to define this TMDL as a numeric 
value. 

The sum of the the LC. Reductions in concentrations 

is the 25th of all data 

LA and MOS for all OJ'V"H"'~U'H.V are set to not 
for all should ensure the narrative 

such as assumed distribution 
other relevant 'Y1T,·u"n·.n"nYl ntt,r:>rtTna 

or removed sources will be 

There is one with a site spe:Cltlc 
'-""'irA',",' Creek watershed. All the rll",rh~rup 

''Y>I'.n.1·fYf',ftn at one site on 1-11i~Vr\1"\! 

dlSicharge to the stream, but rain events. There is one 
1-'''"', ..."••'''' ..... concentrated animal '-""·IrA'''''' Creek watershed 

http:rhTTA1'.nn


",,,,'hll"Ori livestock could be to nutrient and sediment loads. The 
gnlsslandfl)astur'elamd in the watershed. Runoff from areas 

These areas can become barren cover, rnl"rp<;1'Cl"t"o­

a storm event. Grassland makes up 38.8 
Creek watershed cattle they are not a source of 

!-'V,IJU"UUL;:> unless they are nn'",pr'T'H aICCE~SSllTIg 

National in Daviess and 
Harrison ,--,'-"Y......,"-" ...",("nAt'-1'""'AI" 

sources in areas. These are 
connected sewers. There is no 

ri1ct'h<:u"o-,:>c of household in the Creek 

"",,,,tpty'''' are sources of nutrients that can reach surface runoff and 
The exact number of onsite wastewater in watershed is unknown. 

An estimate was made based on 155 in the rural watershed with 2.5 persons per 
household, this 62 in the entire watershed. 

Storm water runoff from urban areas can be a source of nutrients and sediment loads. 
loads from residential areas can be to or higher than rates from Excessive 

Cl'n;<;:Ir~rP of solids from urban areas can also lead to siltation 
of the Creek watershed is classified as it urban storm water 

~Af""lHJ.,"'''''''Jl'' source of substances and conditions to the IJVJllY'...... '''' 

Lands used for ox'vg(m-COltlSllmmg substances. 
de(~OnlPC'sltlOn of residual crop 

amlospm~nc aelJmntliOn. wildlife excreta and irrigation water. 
t'rr,nl~~ntl acres which accounts for 36 

includes forest open water 
and ,"tY\'I"\Pl"UU\l'C 

Forest 
account ..,,,....::\1'. ".n forest was harvested 
during a site visit will likely result in nA'.... "1'"",,"" ImlJacts to the stream as the banks will 
continue to destabilize. F,V1AVA 1-", a lack of good habitat should be considered as 

Creek. 

IJVJLllH<-UU elimination ril"'l'h'<;:I1''''''' 

with sources were as to the WLA for "''', ......'''<''''<' 

allocate these sources to the LA does not any determination 
fact, within this watershed. In <:>rt",T1n.... 

some sources treated that these are 
pOilmanl in this TMDL are found to or """,",VAU..." 

of the calculated of the WLAs in this TMDL. WLA in 



or are from a man-made conveyance. 

and because we do not 
have information to know whether these facilities are to obtain NPDES 
This TMDL does not reflect a determination EPA that such does not meet the defmition of a 

CAFO nor that the does not need to obtain a the that or nrrlnOl;:pl;: 

determined that such is an AFO or CAFO 
must not result an exceedance of the sum of the WLAs in 

All known sources have been considered. 

and load all(JCatlO}1S 
nOl11JOtmt sources are present, 

in LC will documented in this section. 

"'''''·''t>,.. t flow exceedance are 0.08 tons 
For the LAs are set to is lTI1[lllClt WLAs are 

of the WLA and LA do not exceed the LC. 

WLAComment 
Submittal individual source CFR 

must be shown that the rl1,,'r§//,(ll~cro does not cause or contribute to WQS excursions, the source 


addressed circumstances exist 


of the TMDL will be allocated to sources and WLAs are set at current 

The LAs for the Creek TMDL are for all Mf"" .... r.•• ni" sources TP and TSS. Because no WLAs were 
......,"'.F-.,,'V'-'-, the TMDL LC and LA for flow will be 

exceedanc:e. the LA for and TP are 0.08 per 12.95 

a ratlOnale If 
rl1T1'opt:;'lnr,?{' in MOS will be documented in section. 

An MOS ,nr·{\l"1h{\1'·at",.,rl into the TMDL based on conservative assumptl,:ms 
of the LDCs. in lieu of national or state wide serves to ensure that 

The 25th .... ""..r·"""h considered a cnrl'{\oc~t", 

gatllen~a from 
AQQre~Qalte Nutrient where data are not r11 ..,,,,,,1"" 

In the case are the median calculated from the four seasonal 25th D~~r'c;.~r.·tl ..... values. Both 



MDNR will ..",»,r""o'<1 

program 

"n"hA'-'''''' to issue and enforce state " .....".."'f'n .... 

1""'rl1111"lnn 

instream 

u.:':,-o:aSe:O LC and there is reasonable assurance that 

that 

with the water other lOa~oulgs 

concentrations 
concentrations seen 
reference 

of 
summer and 

and 
affect the annual 

In the case the used was to .... o'~f'Ohhlo of all concentration data available 
the Central Plains/Grand/Chariton EDU in located. The use refined and/or 
spe:ClIlC data ensures that and laniOS'Ca()e conditions are addressed in the TMDL. 

Seasonal Variation and Critical Conditions 
Submittal the 
CFR § 130. lP11>1n{'rnll1f'p which may lead to the excursion 

(JO,CUlneJvzte(J in 

conditions in 

section. 

Imlpalrm,ent of Creek is by unknown and unknown sources. The critical condition is 
flow conditions. The TNIDL LDC flow under all stream conditions and seasons 

and avoids the constraints associated with critical Annual low-flow conditions in 
Missouri 1 and 15. When flow is at 
flow from sources, would have the .......t:>"'t-t:>"r 

flow conditions affect nutrient sediment loads and DO 
communities. Low water levels also limit the amount of available habitat for commUnItIeS 
the amount of available water. a LDC for TMDL these conditions will be n ...r,r"'t~t-1l1t:> 

and how the 

.... ,"·vn'~1 Creek is included on the 
Creek TMDL 

Sheet and the TMDL document were 
for the 

Int-,r\rn"'l",t-',nn 

"~~~~"b them available to anyone with Internet access. The 
of interest groups. No comments were received TMDL. 

from 

notice announcement was also sent to a 

nOC'F'rlnOf< the additional data to be collected to determine load 
and a revisions to the 

water and invertebrate and fish C01nrrlUnnty data 
One 

the 
order to assess the effectiveness of TMDL HHf.''''''H ••'''''-'~A'VH. 

the Resource Assessment and "jlr,... "rA..,n", I-1r'\ ....r~rn 

...H ....."' ••") sarnples streams across Missouri on a five- to six-

Reasonable Assurance 
based on the a.<,.~~unmt,innReasonable n<;:('1Jr,7nr'p are 

source reductions in the LA 
the state's /'I",'/"n'o<,1> , 

This section can also contain statements the 
state 

Reasonable assurances are not ...c.rl" " ..",rI within this TNIDL because there are no 

source and the WLA is zero. 


",'-'A.un",. Inclusion of effluent limits into a state 
that effluent and instream be to MDNR should nr{"V1flP 

will be met. Section 
as necessary to meet WQS. 
so that 
TNIDL's combined source LAs and source WLAs do not exceed 

TMDL's allocations can be achieved. Discussion 
of reduction efforts to sources can be found in the section of the TMDL. 




