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UN ITED STATES ENVIRONM ENTAL PROTECTION AGE NCY 

REGION 7 
901 NORTH 5TH STREET 

KANSAS CITY, KANSAS 66101 

gCT 2 0 2010 

Mr. John Madras 
Acting Director, Water Protection Program 
Water Protection and Soil Conservation Division 
Missouri Department ofNaturaJ Resources 
1101 Riverside Drive 
Jefferson City, Missouri 65 101 

Re: Approval of Spring Branch (Creek) TMDLs 

Dear Mr. Madras: 

This letter responds to the Missouri Department of Natural Resources (MDNR) 
submission ofa Total Maximum Daily Load (TMOL) docwnent which contained total nitrogen, 
total phosphorus and total suspended solids TMDLs for Spring Branch (Creek) segment 1870 
(3708). The document was originally received by the Unjted States Environmental Protection 
Agency (EPA). Region 7, on September 7, 2010. Revisions were made to the original submittal 
and the final version was resubmitted on October 13, 2010. 

Spring Branch (Creek) was identified on the EPA approved 2008 Missouri Section 
303(d) List as impaired for unknown pollutants. Tbis submission fulfills the Clean Water Act 
statutory requirement to develop TMDLs for impairments listed on a state ' s § 303(d) List. The 
specific impairments (water body segment and pollutants) are: 

Water Body Name WBID 	 Pol lutants 

Spring Branch (Creek) MO_ 1870 (3708) 	 tota] nitrogen 
total phosphorus 
tolal suspended solids 

EPA has completed its review of the TMDL document with supporting docwnentation 
and information. By this letter, EPA approves the submitted TMDLs. Enclosed with this letter 
is the EPA Region 7 TMDL Decision Document summarizing the rationale for EPA ' s approval 
of the TMDLs. EPA believes the separate elements of the TMDL document, described in the 
enclosed form adequately address the pollutants of concern, taking into consideration seasonal 
variation and a margin of safety. Although EPA does not approve the monitoring plan submiued 
by the state, EPA acknowledges the state's efforts. EPA understands that the stale may use the 
monitoring plan to gauge the effectiveness of the TMDL document and determine if future 
revisions are necessary or appropriate to meet applicab le water quality standards. 

RECYClE~ 




EPA is cWTentiy in consultation under Section 7 of the Endangered Species Act with the 
United States Fish and Wildlife Service regarding tIus TMDL. While we are approving these 
TMDLs at the present time, we may decide that changes to the TMDL document are warranted 
based upon the results of the consultation when it is completed. 

We appreciate the thoughtful effort that MDNR has put into these TMDLs. We will 
continue to cooperate with and assist, as appropriate, in future efforts by MDNR to develop 
TMDLs. 

Sincerely, 

~,~-""" 
/§illiam A Spratlin 

irector 
Water, Wetlands and Pesticides Division 

Enclosures 

cc: 	 Mr. John Hoke 
Missouri Department of Natural Resources 

Mr. Gerald Babao 

American Canoe Association 


Mr. Paul Sanford 

American Canoe Association 


Mr. Scott Dye 

Sierra Club 


Mr. John Simpson 

KS Natural Resource Council 
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cc: 	 Mr. John Hoke 
Missouri Department of Natural Resources 
Division of Environmental Quality 
1101 Riverside Dr. 
Jefferson City, MO 65101 

Mr, Gerald Babao 
American Canoe Association 

Mr. Paul Sanford 
American Canoe Association 
Director, Stewardship & Public Policy 
Legal Counsel 
1340 Central Park Blvd, Suite 210 
Fredericksburg, VA 22401 
(540) 907-4460 x 106 
psanford@amerjcancanoe,org 

Mr. Scott Dye 
Sierra Club 
1007 N. College Ave. 

Columbia, MO 65201 


Mr, John Simpson 
KS Natural Resource Council 
P.O. Box 2635 

Topeka, KS 6660 I 




EPA Region 7 TMDL Review 
TM DL. ID:MO_ 1870 Slate: MO 

Docu ment Nflm e: SPRING CREEK (3708) 

8asin(s): UPPER MISSISS IPPI-MERAMEC 
H-UC(s): 07140102,7140102 

Wate!" body(ies): SPRING BRANCH (CREEK), SPR fNG CR., SPRING CREEK 
T r ibulary(ies): 

Pollutant(s): CHEMICAL BIOLOGICAL OXYGEN DEMAND 5 DA Y AVERAGE , 
DISSOLVED OXYGEN, TOTAL NITROGEN. TOTAL PHOS PHORUS, 
TOTAL SUSPENDED SOLIDS 

Submittal Datc:917120 10 Approved:Yes 

Sub mittal Letter 
Siale slIbmittal/elfe!" illdic(lfesjillol TO/al Maximum Daily Load(s) (TMDL) for specific pollulant(s)/warer(lj were 
adopted by the slale, Qlld submilled 10 EPA fiJ" approvallintier section 303(d) of/he Clean Waler Act [40 CFR § 
/30. 7(c)(/)). IlIellIde date submitted let/er was received by EPA, dale a/receipt ofany revisions, alld the. date 0/ 
original approval ijsubmilfal is a phase 1/ TMDL. 

lllis TMDL document was formally submitted by the Missouri Department ofNatural Resources (MDNR). The 
United Slatcs Environmenta l Protect ion Agency (EPA) received this document by mail on September 7, 2010. 
Rev isions to this documcnt were received by email on October II and October 13, 2010. 

Water Qua lity Standards Attain ment 
The water body's loading capacity (LC) for the applicable pollutam is identified and Ihe rationale/or Ihe mel hod 
used to establish fhe callse-and-effect relationship be/ween the numeric target and the identified pollutant sources 
is describe(i TMDL and associated allocations are set at levels adequate to result ill atlainmenl ofapplicable 
waleI' quality standards (WQS) (40 C FR § /30. 7(c)(l)). A slatemen' that WQS will be attained is made. 

This stream was incorrectly identified as Spring Branch (Creek) in the 2008 Missouri 303(d) List of impaired 
wlllers. 11 is identified as Spring Creek on U.S. Geological Survey topographic maps and in Missouri's WQS 
(2009 revision-not yet reviewed by EPA). It was clliled Spring Creek in the TMDL document. 

Spring Brllnch (Creek) drains the countryside around Salem, Missouri, and also receives all of the stonn water 
nlnoff from the city. A water quality study in 1985 indicated the stream had problems with deposition of solids 
(s ludge) and low levels of dissolved oxygen (DO) downstream from the Salem Wastewater Trealment Facility 
(WWTF). As a result, Spring Creek was listed in Missuuri's 1994 303(d) List of impairL-d waters. Spring Creek 
was originally listed for biochemical oxygen demand (BOD) and volatile suspended solids (VSS). BOD is the 
measure ofoxygen used by microorganisms 10 decompose organ ic matter. VSS is the organic portion of solids 
that are lost on ignition (heating to 550 degrees Celsius) and approximates the amount of organic matter 
contained in a waler sample. 

Missouri changed the listed causes of impainnent from BOD to DO and from VSS to organic sediment on its 
200412006 303(d) List. Spring Branch (Creek) segment 1870 was resegmented as part of the 2005 revisions 10 
Missouri's WQS. This resulted in the original classified segment being divided into two segments, which are 
now identified as WBIDs 1870 and 3708. The im paired portion of Spring Creck is part of segment 3708. EPA 
also rev ised the length oftJle impaired segment (from 0.3 to 7.4 miles) on Missouri's 2004/2006 303(d) List to 
correspond 10 the segment's entire classified length . 



Low DO is an issue because concentrations have been measured at less than the water quality criterion of 5 
milligrams per liter (mglL). DO in streams may be affected by several factors including water temperature, the 
amount of decaying organic matter in the stream, turbulence at the air-water interface and the amount of 
photosynthesis occurring in plants within the stream. Organic maHcr can come from wastewater emuelll as well 
as agricu ltural and urban runoff, and the rate at which it decays and consumes oxygen is typically measured 
instream as BOD. 

Decaying matter can also accumulate on the bottom of a stream and cause sediment oxygen demand (SOD). 
SOD is a combination ofall of the oxygen-consuming processes that occur at or just below the scdiment/water 
interfacc. SOD is partly due to biological processes and partly due 10 chemical processes. Most of the SOD at 
the surface ofthc sediment is due to the biological decomposition of organic material and the bacterially 
facilitated nitrification ofamrnonia. while the SOD several cent im eters into the sediment is often dominated by 
the chemical ox idation of species such as iron. manganese and sulfide. Nitrogen and phosphorus can also 
contribute to low DO problems because they can accelerate algae growth in streams. Algae growth in streams is 
most frequently assessed based on the amount of chlorophyll a in the water. The algae consume DO during 
respiration at night and have the potential to remove large amounts of DO from the stream. The breakdown and 
decomposition ofdead, decaying algae also removes oxygen from the water column. The low DO problem could 
be due to one or more of the following: 

• Excessive loads of decaying organic solids, as measured by biochemical oxygen demalld, 
• Too much algae in the stream as a result of excessive phosphorus or nitrogen loading and 
• High consumption of oxygen from decaying matter on the streambed. 

Pollutants which result in oxygen concentrations below saturation are fine particle size bollom sediment , high 
nutrienl levels (nitrogen and phosphorus), and suspended particles oforganic mailer. Because these three 
pollutants val)' to a large extent based on anthropogenic influences, they are appropriate targets for a TMDL 
written 10 address an impaimlcnt of low DO. 

To address nutrient levels, both tolal nitrogen (TN) and total phosphorus (TP) were selected because both 
nutrients are generally elevated by point and nonpoint sources. The EPA nutricnt Ecorcgion 39 (where Spring 
Branch (Creek) is located) Level Ill-Ozark Highlands, reference concentrations werc used. The reference 
concentration for TN is 0.289 mglL and the reference concentration for TP is 0.007 mglL. 
The ecoregion nutrient targets arc expressed as annual means. l be TMDL uses a method to target specific 
concentrations at differing flows which will result in an annual average equal 10 the ecoregion target. As such, 
the ecoregion concentration will not be the target at all flows. These differing concentrations are calculated 
based on the range of current concentrations and a ralio adjustment such that the ecoregion targets are mel. 

WWTF's onen discharge high levels of organic sediment into receiving streams. Organ ic sediments are a water 
qua lity problem because they can sellle onto the bottom ofa stream and smother natural substrates (materials in 
the stream bed), aquatic invertebrate animals (like mayfly larvae and crayfish) and fish eggs. High amounts of 
organic sediment also contribute to sludge on the stream boltom, which has an offensive odor in additiOn to being 
unsightly. Through previous studies, MDNR has found that limiting BOD from domestic WWTFs will often 
result in corresponding reductions in organic sediment that will eliminate an organic sed iment impllirment. 

There are many quantitative indicators of organic sedimcnt, such as lotal suspended solids (TSS), turbidity and 
bedload sediment, which arc appropriate [Q describe scdiment in rivers and streams. TSS was selected as one of 
the numeric targets for this TMDL because it enables Ihe use of the highest quality dala available, including 
penni! and monitoring data. Since fine particle sized sediment and suspended pan icles of organic matter arc 
derived from similar loading conditions of terrestrial and stream bank eros ion, this TMDL will have TSS as one 
of its allocations to address both . This target was derived based on a reference approach by targeting the 25th 
percentile base load concentration (5 mg/L) or all available TSS measurements in the geographic region 
(Ozark/Meramec) in which Spring Branch (Creek) is located. 

TMDLs should have a quantifiable endpoint 10 measure whether or not the applicable WQS are attained and the 
associaled use(s) protected. 40 CFR I 30.7(c)( I) ("TMD Ls shall be established at levels necessary to attain and 
maintain" WQS). If the endpoint is not based on an ambient numeric criterion, then it can be developed fTOm 
narrative criteria. See, e.g., 40 CFR f22.44(dXI)(vi). 

The targets for TSS, TN and TP were based on load duration curves (LDCs), which determine Ihe TMDL for 
each oflhese parameters at evel)' now probability. These reductions in nutrients and sediment protects the waml 
water aquatic life use of the stream and the TMDLs should result in WQS attainment. The LC for TN and TP is 



defined by a LDC set at the ecoregion reference concentrations. The LC for TSS is defined by a LDC set at the 
25th percentile ofTSS measurements available in Ule ecological drainage unit (EDU). The LCs for TN, TP and 
TSS at the 50 percent now exceedance are 24.76Ibs/day, 0.60 Ibslday and 428.29 Ibslday. respectively. 

Num eric Tllrgel(s) 
Submilfal describes applicable WQS, including beneficial uses, applicable numeric und/or narrative criteria. If 
(he TMDL is based on a f(trget other than a numeric wuter quality criterion, then a numeric expression, site 
specific i/possible. wa.\· developedfrom a narrative criterion and a descriptian olthe process use(1 fo derive the 
larger is ineluded in the submittal. 

The water quality crilerion for DO for all Missouri streams, except cold water fisheries, is a daily minimum of5 
mgfL ( 10 CSR 20-7.031 Table A). 

Spring Branch (Creek) is also listed for organic sediment but there are no specific numeric criteria for this 
pollutanl. All Missouri streams are protected by the general criteria found in the WQS at 10 CS R 20-7.031 
(3). The particular criteria that apply to Spring Branch (Creek) stme: 
(A) Waters shall be free from substances in su ffi cient amounts to cause the fonnmion of putrescent, unsightly or 
hal111ful bottom deposits or prevent full maintenance of beneficial uses. 
(C) Waters shall be rree from substances in sufficicnt amounts to cause unsightly color or turbidity, offensive 
odor or prevent full maintenance of beneficial uses. 

The designatcd beneficial uses of Spring Branch (Creek) are: 
• Livestock and Wildlife Watering, 
• Ilrotection or Warm Water Aquatic Life, 
• Protection of Human Health ( Fish Consumption) and 
• Whole Body Contact Recreation - Category B. 

11le use that is impaired is Profection of Wann Water Aquatic Life, 

To address nutrient levels, the EPA Ilutrient ecoregion rererence concentrations were targeted. To address TSS 
the 25th percentile of all TSS measurements available in the EDU were targeted. The TMDL LDC's represent 
now under all possible Slream conditions, The advantage of a LDC approach is LIlat it avoids the constraints 
associated with using a single-now cril leal condition and is applicable under all now conditions. The LCs for 
TN, TP and TSS at the 50 percent now exceedance are 24.76 Ibslday, 0.60 Ibs/day and 428.29 lbs/day. 
respectively. 

PoIlUlant(s) of concern 
All explantllion and analytical basis lor expressing Ihe TMDL through ,wrrogate measures (e.g .. parameters such 
as percent filles and furbiditylor sediment impairmems, or chlorophyll-a alld phosphoYlI!J" loadingslor excess 
algae) is provided. ifapplicable. For each identified po!ll/tam, the slIbmillal describes analytical basis lor 
COllclu,I'ions, allocations {lIfd lIIargin olsafety (MOS) tlial do not exceed the DC Ifsllbmittal i,f a phase /I TMDL 
there are refined relatiollships linkil1g the load lu IVQS al/ainmellt. If there is all increase in the TMDL there is a 
refined rellllionship specified to va/idale the increase in TMDL (either load allocation (LA) or waste load 
al/ocation (WLA)). This section will compare alld validate the change in targeted loa(I betweenlhe versions. 

To address nutrient levels, the EPA nulrient ecoregion reference concentrations were used. For Level LU 
Ecoregioll 39 where Spring Branch (Creek) is located, the reference concentration for TN is 0.289 rngIL and for 
TP is 0.007 rnglL. The LC for TN and TP is defined by LDCs set at the Level III Ecoregion 39 reference 
concentmtions. An establ ished link between TN and TP pollutant targets with narral'ive WQS was defined by 
using the Oz.'uk Highlands (Level III Ecoregion 39) reference concentrations in Ihe TMDL as numeric values. 
'n,e TMDL uses a method to target specific concentrations al differing nows which will result in an annual 
average equal to the ecoregion target. As such, the ccoregion concentration will not be the target at all flows. 
11lCsc differing concentrations are calcu lated based on the range of current concentrations and a ratio adjustment 
such that the ecoregion targets are met. 

A TMDL was developed establishing an allocation for suspended solids. Because sufficient pollutant data for the 
impaired stream was not available a reference approach was used. In this approach, the target or LC for pollutant 
loading is the 25th percentile of all data available within the Ozark/Meramec EDU in which Spring 
Braneh (Creek) is located, An established link between TSS and sediment was used to define this TMD L as a 
numeric value. 



The WLA, LA and MOS for all pollutants are set to not exceed the LC. Reductions in concentration 
for all pollutants should ensure the narrative WQS will be met. 

Source Analysis 
Important assumptions made in developing the TMDL. such as assumed distribution u/land use in /lle watershed. 
papulmion characteristics. wildlife resources, and otlier relevanr in/ormarion affecting the characterization a/the 
pollulant 0/concern Gild its aI/oem ion to sources, are described Point, nOllpoil1l and background sources 0/ 
pollutants 0/concern are described, inciliding magnitude and location o/the sources. SlIbmittal demons/rates (1/1 
significam sources have been considered If this is (J phase /I TMDL allY new SQlIYces or removed sources ..... iII be 
specified and explailled 

TIle Salem Municipal WWTF is the largest pemliued facility in the watershed and has a design now of 0.741 
million gallons per day. It uses an ox idation ditch to treat domestic waStewater and also has reed beds LO funher 
process the sl udge before it is land applied outside the watershed. Thc Salcm WWTF penn it was renewed 
Febmary 9, 2007, and retained BOD and TSS emuent limits from the previous pennit. Those effluent limits are 
45 mgIL weekly average and 20 mg/L monthly average BOD, and 45 mglL week ly average and 30 mglL 
monthly average TSS. TIle Salem WWTF pcnnit includes instream monitoring of Spring Branch (Creek), both 
upstream and downstream of the WWTF . The pennit expires February 8, 2012. 

Previous operating pennits in Missouri authorized d ischarges of bypassed wastewater at some faci lit ies during 
peak tlow conditions. Changes to MDNR's regulations have removed this authorization and penn its are now 
issued without bypass discharges being authorized. Discharges resulting from emergency diversion shall be 
considered an unauthorized bypass pursuant to 40 CFR 122.41 (m) and shall be reponed, pursuant to 40 CFR 
122.41(111). 

TIle MFA Bulk Plant (MOG350 (08) is a retail bulk fertilizer distribution center located upstream of the impaired 
section of Spring Branch (Creek). As noted in the TMDL, from MDNR casual observation, all fenilizer looked 
to be contained with set backs and modest benns so thaI fertilizer would not be entering the stream. 
Farther upstream at Highway 32 is the MFA Oil Company (M0R240 135) which also did not appear to be 
contributing to poor water quality in Spring Branch (Creek). The Commons (MOO I26021), Sevi lle Care Center 
(MOOO89974) and Salem Memorial District Hospital (M00087076) all discharge to tributaries to Spring Branch 
(Creek). These facilities have Yery small discharges and arc not expected to affect Spring Branch (Creek). At the 
very headwaters, the Adams Subdiv ision Association, Inc. (MOO083984) has a two-cell lagoon and discharges to 
a tributary to Spring Branch (Creek). In September 2006, both cells were very green with duckweed, but there 
was no observable discharge and the receiving tributary was dry. The lagoons are a potential source of nutrients 
and low DO and need to be maintained. Since the discharge is very small , the lagoons are not considered a 
significant source of the impainnents. 

There are two facilities with gcneral penn its and five facilities with stonn water pennits (see Table 4 within the 
TMDL for these pennit numbers), within the Spring Branch (Creek) watershed. General penn its are issued 
to entities that are simi lar enough to be covered by a single set ofrcquiremcnLS. Stoml water penn its are issued 
to activities (e.g., land disturbance) that are similar enough to be covered by a single set ofrequirctllcnts and are 
expected 1"0 discharge in response to stonn cvents. 

Illi cit straight pipe discharges ofhollsehold waste are potential point sources in agricultural areas. These are 
discharges straight into streams or land areas and are different than illicitly connected sewers. There is no 
specific infonnation on the number of illicit straight pipc-discharges ol"household wastes in the Spring Branch 
(Creek) watershed. 

Tllerc arc no concentrated animal feeding operations (CAFOs) in the Spring Branch (Creek) watershed. 
Livestock operations where animals arc maintained or fed under confined conditions but which maintain fewer 
than 300 animal wlits are not legally defined as CAFOs under state regulations. Additionally, facilities that lire 
defined as CAFOs but which maintain fewer than [,000 an.imal units are not required to obtain a Missouri State 
Operating Penn it. TIle National Agricultural Statistics Service (NASS) reports there are 523 hogs and pigs, 401 
sheep and lambs, 1,091 poultry layers and 25,200 poultry broilers in Dent County. Although it is possible that 
there are also unregu lated animal fceding operations (AFOs) within the watershed, these operations are not 
regulated by MDNR and there is no data availablc on thcir numbers or locations. Unregulated operations that do 
not properly manage animals or their waste may potent ially be acting as point sources of nutrients and oxygen­
consuming substances that could contribute to a water quality impainnent in Spring Branch (Creek). 

Any CA FO that docs not obtain an NPDES penn it must operate as a no discharge operation. Any discharge from 



an unpermitted CAFO is a violation of Section 30 I. It is EPA's position that all CAFOs should obtain an 
NPDES penn it because it provides clarity of compliance requirements, authorization to discharge when the 
discharges arc the result of large precipitation events (e.g., in excess or25-year and 24-hour frequency/duration) 
or are from a man-made conveyance. 

Any permitted CAFOs identified in this TMDL would have been assigned a WLA. AI this time, AFOs and 
unpennitted CAFOs are considered under the LA because we do not currently have enough detailed information 
to know whether these fac ilities are required to obta in NPDES pennits. This TMDL docs not renect a 
dctennination by EPA that any such facility does not meet the definition ofa CAFO nor that the facility docs not 
need 10 obtain a penniL To the contrary, a CAFO that discharges or proposes 10 discharge has a duty to obtain a 
perm it. If it is determined that any such operation is an AFO or CAFO that discharges, any future WLA assigned 
to the facility must not result in an exceedanee of the sum of the WLAs in this TMDL as approved. 

Countywide data from the NASS were combined with the land cover data for the Muddy Creek watershed to 
estimate there are approximately 2,800 cattle in the watershed. These cattle are most likely located on the 
approximately 14,361 acres ofgrdssland/pasturelalld in the watershed and runoIT from these areas can also be a 
potential source of nutrients and oxygen-consuming substllllCCS. Animals grazing in pasture areas dcposit 
manurc directly upon the land and, even though a pasture may be relatively large and animal densities low, thc 
manure will often be concentrated ncar the feeding and watering areas in the field. ·Il,ese areas can quickly 
become barren of plant cover and increase the possibility of eros ion and contaminated runon· during a stonn 
event. When pasture land is not fenced off from the stream, cattle or other livestock may contribute nutrients 
direct ly t'O the stream while walking in or adjacent to the water body. The dens ity of callIe in the Spring Branch 
(Creek) watershed (65 cattle per square mile) suggestS they are a potentially significant source ofpollutants. 

Failing septic systems are sources of nutrients tbat can reach nearby streams through both surface runoff and 
ground water nows. The exact number of onsile wastewater systems in the Spring Branch (Creck) watershed is 
unknown. An estimate was made bascd on approximately 555 people in the rural watcrshed area with 2.4 
persons per household gives potentially 231 systems. Based on statewide surveys, 70 percent of these arc likely 
failing. EPA also reports thaI the statewide failure rate ofon site wastewater systems in Missouri is 30 to 50 
percent. Failing onsite wastcwater treatment systems should be considered as a potcntially significant source of 
the pollutants of concem in thc Spring Branch (Creek) watershed, especially givcn the karst topography of the 
region which can rapidly trdllSport pollutants from the surface to subsurface. 

The Spring Branch (Creek) watershed is part of the Sa lem Plateau, an area in the center of Missouri's 
karst topography region. Karst refers 10 areas in which soluble rock. such as limestone or dolomite, develops 
caves and underground conduits for water. Water enters these conduits through losing streams (I) and sinkholes 
(2). On the topographic Illap ofSpring Branch (Creek). there 8re cleven springs noted below the WWTF. There 
arc also eight s inkholes below and four above the WWTf along the classificd segment. These conditions 
complicate the management of impacts on water quality in both surface and groundwater from activities such as 
wel l drilli ng and on-site septic systems. 

Slonn water ruuoff from urban areas can be a significant source of nutrients and oxygen consuming substances. 
Lawn fertilization can lead to high nulrien! loads and pet wastes can contribute both nutrienlioads and oxygen­
consuming substances. Phosphorus loads from residential areas can be comparable to or higher than loading 
rates from agricultural areas. Warmer storm runoff from urban areas such as parking lots and buildings can lead 
to higher water temperatures that lower the DO saturation capacity of streams. Excessive discharge of suspended 
solids from urban areas can also lead to streambed siltation problems. Approx.imately 10 percent of the Spring 
Branch (Creck) watershed is classified as urban and a significant ponion of that area is adjacent [0 the impaired 
segment. Urban storm water rulloff is considered a potcntially significant source of substances and conditions 
contributing to the low DO problem. There are no MS4s within the Spring Branch (Creek) watershed. 

The land uses and land covers for the watershed are grassland (5 1.43 percent), cropland (0.88 percent) and forest 
(30.06 percent) with urban areas and herbaceous vegetation occupying 9.05 and 5.75 percent of the watershed, 
rcspectively. 

Lands used for agricultural purposes can be sourccs of sediment, nutricnts and oxygen-consuming substances in 
the stream. Accumulation of nitrogen and phosphorus on cropland occurs primarily from decomposition of 
residual crop material and fertilization with chemical and manure fertilizers, atmospheric deposition, wildlife 
excreta and irrigation water. Nutrients and organ ic materials from crop fields are transported to adjacent streams 
during prccipilation cvents through the processes of surface runoff and soil erosion. These processes can be 
compounded by tilling offann fields and by applying fenili7.crs prior to precipitation events or at rales exceeding 



the assimilative capacity orthe soi l. Land use and land cover dala indicate there are 246 cropland acres in [he 
watershed. TIlis is less than one percent (0.88) of the total watershed and also of the riparian buffer. 

Riparian areas can be sources of natural background material that could possibly contribute to the low DO 
problem: Leaf fall from vegetation near the water's edge, aquatic plams, and drainage from organically rich areas 
like wetlands are all natural sources of materials that consume oxygen and incre!lse sed iment. Wooded ripari!lll 
buffers are instrumental in the detention, removal and assimilation of sediment and nutriems before they reach 
surface wllter. A stream with a good riparian zone is genera lly better able to moderate the impacts of high 
sediment and nutrient loads than a stream with a poor riparian zone. Almost h!llf of the land ill Spring Branch 
(Creek) watershed is classified as grass land (48 percent). Grassland provides very litt le shading and can be 
associated with livestock activity. Another 12 percent is classified as impervious and urban areas. Riparian 
habitat conditions should be considered as one possible component of water quali ty problems in Spring Branch 
(Creek). 

Based on the infonnation before us, the state's decision to apply the discharges associated with unpenniHed 
sources to the LA, as opposed 10 the WLA for purposes of this TMDL, is acceptable. The decision 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 wilhin this watershed. In addition, by approving these TMDLs with some 
sources treated as LAs, EPA is not detcmlining that these discharges are exempt from NPDES pennitting 
requ irements. lfsources of the al located pollutant in this TMDL are found to be, or become, N PDES·regulated 
discharges, their loads must be considered as part of the calculated sum ofthe WLA in this TMDL. WLA in 
addition to that allocated here is not available. 

All known sources have been considered. 
(I) A losing stream is one which distributes [loses) th iny percent or more of its now into a bedrock aquifer. 
These losses would be during low now conditions and through natural processes, such as through penneable 
geologic materials. 
(2) A sinkhole or sink is a collapsed ponion of bedrock above a void. Sinks may be a sheer venica l opening into 
a cave. or a shallow depression of many acres. 

Allocation · L.oading Capacity 
Submillal idel1lifies appropriale WLA for point, and load allocalionsfor nonpoinl sources. /fno point sources are 
pre:,'ent Ihe JIILA is slaled as zero. tjno nonpoint sources are presenl, rhe LA is srared as zero [4U CFR § 130.2 
(ij). !frhi~' is a phase /I TMDL lite change in Le will be documented in this seclfoll. 

nle L.Cs for TN, TP and TSS at the 50 percent now exceedance are 24.76 Ibs/day. 0.60 Ibsfday and 42 H.29 
lbs/day, respectively. For TN, TP and 1'S5, the MOS is implicit and the sum of the WLA and LA do not exceed 
theLC. 

W L.A Comment 
S1Ibmittai lisls individual WLAsfor each idenlified point source [40 CFR § 130.l{h)}. /fa WLA is 1101 aSSigned iI 
I/Il/sl be shown rhal rite (Ii.~ chtlrge (Ioes 1101 cause or comribule 10 WQS exC/lrsions. Ihe source is contained in a 
general permir addressed by fhe TMDL, or extenuaring circumstances exist which prevent m;signlllenr ofindividual 
WLAs. Any such excepliolll" lIIlIsl be explained 10 a salis/acIDlY degree. Ifa WLA ofzero is assigned 10 any faciliry 
it musr be slaled as sllch [40 CFR § /30.2(i)}. Ifrhis i~ a phase fI TMDL any differences ill phase J and phase II 
IVLAs will be documenred in rhis secrion. 

The TN sum WLA for the Salem WWTF is 1.79 Ibs/day at all fl ow condi tions. 

The TP sum WLA fo r the Salem WWTF is 0.04 lbs/day at alt fl ow cond itions. 

The TSS sum WLA for the Salem WWTF is 31 Jbs/day al all now conditions. 

The CBOD5 WLA fo r the city of Salem's WWTF (at design now 1. 15 cfs) is set at 20.5 lbs/day or 3.3 mgfL. 

The WLA for CBOD5 was derived from the QUAL2K modeling that resulted in meet ing the DO WQS. 


Compared to the city of Salem's WWTF, other penniucd facilities in the Spring Branch (Creek) watershed 

discharge an insign ificant vol ume ofeffiuent and are unlikely to discharge during crit"ical low now periods. All 

other permits' WLA (not including Salem WWTF) will remain equal to their existing penn it limits. 


WLAs in Table 9 ofl..he TMDL document. are presented as a sum fo r all point source dischargers in the 

watershed. As an example, al all percent now exceedances the sum WLA for TN is 1.85 lbslday, for TP is 0.045 

Ibs/day and for TSS 31.99 lbs/day. 




LA Comment 
Inellides (/1/ nvnpoil/t sOl/rces loads, nul ural backgrQund, and potentialfor future growth. Ifno nonpoint sources 
(/re identified the LA must be given as zero [40 CFR § l30.2(g)J. Ifthis is a phase 1/ TMDL any differences in 
phase I lind phase /I LAs will be documented in this ~·ection. 

TIle LAs for the Spring Branch (Creek) TMDL are for all non point sources ofTN, TP and TSS. TMDL LAs for 
the entire Spring Branch (Creek) watershed were calculated based on the loads expressed in the LDCs. The LAs 
arc intended to allow the nutricnt and TSS targcts to be met at all locations within the stream under a variety of 
now conditions. Allocations for the Spring Branch (Creek) watershed arc provided in Table 9 within the TMDL 
document. 

As an example, at the 50 percent now exceedance the LA for TN is 22 .9 1 Ibs/day, for TP is 0.555 Ibs/day and for 
TSS 396.3 I lbs/day, 

Margin of Safety 
SlIhmilfal describes explicit and/or implicit MOSfor each pollutant [40 CFR § 130. 7(c)(l)). /f the MOS is 
impliCit, the conservative assllmptiollS in the analysis for the MOS are described. If the MOS is explicit, the 
loadings set a~·idefor the MOS are idelltified and a rationale/or selecting Ihe value/orlhe MOS is provided 1/ 
Ihi.~ is a pha,5e /I TMDL any differences ill MOS will be dOCumented in this section. 

An implicit MOS was incorporated into the TMOL based on conservative assumptions applied to the QUAL2K 
model and used in the development of the TMDL LDCs. Among the conservative approaches used was to: 1) 
calculate WLAs by targeting the 25th percentile of all TSS concentration data available in the geographic region 
(EDU) in which Spring Branch (Creek) is located and 2) to establish WLAs for the Salem WWTF under critical 
low now cond itions when discharge from this faci lity will dominate the stream now. 

The usc of ecoregiof) targets if) lieu of national or state-wide nutrient targets serves to ensure that implementation 
will result in pristine or minimally impacted stream systems. The 25th percentile is considered a surrogate for 
establiShing a reference population of the pristine systems. The TN and TP targets are conservative because they 
are based on the 25th percentile ofa1l TN and TP data gathered from ecoregion 39. These data are not directly 
innucnced by pennitted dischargers. In the case ofnutTients, the targets are the median calculated from the four 
seasonal 251h percenti le values. 

Seasona l Variation and Critical Conditions 
Submil/o! describe,I' Ihe method/or accounting/or seasonal variatiOIl and critical conditions in the TMDL(s) [40 
CFR § 130. 7(c}(J)). Critical conditions arefaclors such asjlow or femperature which may lead 10 Ihe excur:'iion 
ofWQS. If this is a phase /I 7MDL lIny differences in cOlldiliOns will be documented in this section. 

Federal regulations at 40 CFR § l30.7(cX I) require that TMDLs take into consideration seasonal variation in 
applicable standards. The Spring Branch (Creek) TMDL addresses seasonal variation in two ways. One is by 
identifying a LC that is protective of the critical low flow period sampled in May 2008. DO concentrations did 
no! meet. WQS during the May 2008 sampl i.ng and were lower (Le., more critical) than those recorded during 
September 2008. QUA L2K TMDL development for low DO during crit ical low flow conditions arc expected to 
be protective year round. The second way in which the Spring Branch (Creek) TMDL takes seasonal variation 
into account is through the usc of LOCs. LDCs represent the a llowable pollutant load under different now 
conditions and across all seasons. The results obtained using the LOC method are more robust and reliable over 
all flows and seasons when compared with those obtained under critical low-now condition s and avoids the 
constraints associated with using a single-now critical condition. 

Public l>articipHtion 
Submil/ol describes required pllblic notice and public comment opportunity, and explains how the p ublic 
comments were considered il1lhejinal TMDLM f40 CFR § 130. 7(c)(l)(ii)J. 

This water quality limited segment of Spring Branch (Creek) is included on the approved 2008 Missouri 303(d) 
List. Four public meetings were held, one each in March, April, May and July 2007. The first public notice 
period for the dmfi Spring Branch (Creek) TMDL was from April 7 to May 7, 2009. It was placed on public 
notice a second time fro m May 14 to June 28, 2010. in response to comments received during the first notice and 
subsequent changes made to the document. Before finalizing the Spring Branch (Creek) TMDL the public was 
notified of a 45-day comment period, Public notices to comment on the draft Spring Branch (Creek) TMDL 



were distributed via mail and e-mail to major stakeholders in the watershed or other potemially impacted parties. 
Finally, the public notice, the TMDL lnfonnatioll Sheet and TMDL were posted on MDNR's Website. making 
them available to anyone with Internet access. Any comments received, and MDNR 's response to those 
comments, have been placed in the Spring Branch (Creek) administrative record. Three public comments were 
received overall and the TMDL document has been adjusted where appropriate. 

Monitoring Plan forTMDL(s) Under Phased Approach 
The TMDL identifies a monitoring plan thot describes Ihe additional dala to be collected 10 determine iJtfle load 
reductions reql/ired by the TMDL lead to alfoinmellt ofWQS, and a schedule/or considerillg revisions to Ihe 
TMDL(s) (where phased approach is used) {40 CFR § 130.7]. 

MDNR may schedule and conduct post-TMDL monitoring approximately three years after t.he TMDL is 
approved, or in a reasonable period of time fo llowing the TMDL compliance schedule OUllined in the Salem 
WWTF state operating penn it, and Ihe application of any new effiuent limits. The Salem WWTF permit was 
renewed on February 9, 2007, with an instream monitoring requirement, botb upstream and downstream of the 
WWTF, to further detcnnine the impact of the facility discharge on Spring Branch (Creek). Data to be collected 
monthly in Spring Branch (Creek) include temperature, DO, pH and ammonia. Nutrient monitoring may be 
added to this penni! to characterize the effluent contribution to instream nutrients. 

MDNR will routinely examine physical habitat, water quality, the invertebrate commun ity and fish community 
data collected by other local, state and federal entities in order to assess the effectiveness ofTMDL 
implementalion. One example of such data is that generated by the Resource Assessment and Monitoring 
Program administered by the Missouri Department ufConservation . This program randomly samples streams 
across Missouri on a five to six year rotaling schedu le. 

The local stream team gathered DO dala at five sites along Spring Branch (Creek) during the 2007 to 2008 school 
year. These two sources ofdata (pennittee instream monitoring and volunteer monitoring) will be used for 
screening purposes, to compare the stream's current condition with future, post-TMDL, conditions. It is 
recommended that additional sampling, including biological sampling, be conducted in the affected segment of 
Spring Branch (Creek) prior 10 implementation of the WLAs in order to assess the water body's attuinment of 
designated beneficial uses. These sampling events should occur prior to the end of calendar year 201 2 and 
continue as necessary. 

Reasonable Assurance 
Reasonable asslirance only applies when less stringent If/LAs are assigned based 011 the assllmplion o/nol/point 
source red/lctions in the LA will be mel (40 CFR § /JO.2(i)). This seclion can a/so comain .watemenrs made by Ihe 
state concerning Ihe stale's authority 10 control pollulalll/oads. 

Reasonable assurances are not required within this TMDL because alJ pennitted point sources have received a 
WLA that is set to meet WQS. 

MDNR has the authority 10 issue and enforce Missouri State Operating Pennits. Inclusion ofemuent limits into 
a state operating pennit·and requiring that effiuent and instream monitoring be reported to MDNR shou ld prov ide 
reasonable assurance that instream WQS will be met. Section 301(bXI)(C) requires that point source pennits 
have emuent limits as stringent as necessary to meet WQS. However, for WLAs to serve that purpose, they m\lst 
themselves be stringent enough so that (in conjunction with the waler body's other loadings) they meet WQS. 
Th is generally occurs when the TMDL 's combined nOll point source LAs and point source WLAs do not exceed 
the WQS-based LCand there is reasonable assurance that th€; TMDL's allocations can be achieved. Any 
discussion of reduction effons relating to nonpoint sources would be Found in the implem entat ion section of the 
TMDL. 

MDN R will work with the city of Salem to discuss treatment plant upgrades and fund ing options and will issue a 
penni! ren eclive of the WQS that must be met. 

Prior to implementation of the TMDL WLAs, either MDNR or the city will detemline whether the DO criterion 
of5 mgfL found in JO CSR 20-7.03 I, Table A is appropriate or ifsi te specific DO criteria for Spring Branch 
(Creek) are required. This may coincide with MDNR's Triennial Review of the WQS, scheduled for 2012, when 
new DO critcria may be promulgated. It is recommended that additional sampling, including biological 
sampling, be conducted in the affected segment of Spring Branch (Creek) prior to implementation of the WLAs 
in order to assess the water body's attainment ofdesignated beneficial uses. These samp ling events should occur 
prior to the end of calendar year 2012 and continue as necessary. 




