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In the assessment of causes like dissolved oxygempld; the binomial is only applicable when there
are 30 or fewer samples according to the 2014gstethodology. There are instances in the proposed
delistings where this methodology is not follow&tiese include the North Fork Cuivre River (WBID
0170) and Williams Creek (WBID 3594). There are samater bodies where the binomial is used with
greater than 30 samples but that there are less3thaamples in the last three years and an applica

of the binomial shows the water body is meetingawguality standards for the last three years. @hes
include Burris Fork (WBID 0968), Coldwater Creek BWi> 1706), Dardenne Creek (WBID 0221),
Dardenne Creek (WBID 0222), Dark Creek (WBID 069B0and Glaize Creek (WBID 2184), Maline
Creek (WBID 1709), Tributary to Big Otter Creek (\WB1225) and Watkins Creek (WBID 1708).

Hays Creek (WBID 0097) and Dry Fork (WBID 3178) higiwatershed size to assess biological
samples is allowed in the MO water quality standgkdO 10 CSR 20-7.031(4) (R)] where the size is
not significantly different than reference streamthe same ecoregion. For these two streams the
statistical significance was not calculated to sliloat reference streams in the same ecoregion were
significantly larger. Additionally, for Hays Credfe state used control streams instead of reference
streams identified in Table | as directed by tladess water quality standards.

Urban stream sampling by the U.S. EPA Region 7renuiental services division has identified
streams which should be listed for toxic bottomimeshts according to the state’s methodology. These
include Brush Creek (Jackson County, unclassifibditary to Blue River, USGS Reach Code
10300101000565 and 10300101000566) for numerous ¢oakpounds (These findings are consistent
with USGS studies performed in the earlier portiohthe 2000’s), Blue River (WBID 0419 and 0418),
Line Creek (WBID 3575), Shoal Creek (WBID 0397) &bkt Fork Shoal Creek (WBID 0398) for
cadmium, Wilsons Creek (WBID 2375) for lead and eroons PAH compounds, North Branch Wilsons
Creek (WBID 3745) for zinc, Jordan Creek (WBID 337 numerous PAH compounds and Jones
Branch (unclassified tributary to Pearson Creeki8Reach Code 11010002001683) for lead. This
data is available in the EPA on-line data manage¢megram STORET. Data for Brush, Line, Shoal
and East Fork Shoal creeks for the years 2010 @h#l ere not successfully uploaded to STORET and
are included with this comment for consideratiohe Hata is also available on the web site
KCWaters.org.

The TMDL for Wilsons, Jordan and Pearson creekskas withdrawn so these waters again need a
TMDL and should be relisted.

For Troublesome Creek (WBID 0074) the habitatasest as not being acceptable for the bioassessment
to yield acceptable results. In this case one reated for poor habitat is sediment. Sedimeit$edf a
pollutant and if sediment is preventing the stréaota from meeting full compliance, it would seem

that the water body segment should be 303(d) listedediment.

The TMDL used to delist Whetstone Creek (WBID 15p%kas not approved for the upstream
unclassified segment. The TMDL does not targetdilty capacity which would result in meeting
water quality standards. Further information os ttan be obtained from the final EPA action on the
2012 Missouri 303(d) List where this water body \addgled back to the list.



The TMDL proposed to delist Chat Creek (WBID 3168)cadmium was only approved for zinc. As
such this water body should remain listed for caohmi

Fox Creek (WBID 1842), is the unknown listing fr@®12 being replaced with the aquatic
macroinvertebrate bioassessment new to the 20iaglisycle?

Dardenne Cr (WBID 0221) does the Aquatic Macroiteferate bioassessment replace the unknown
cause from 2012?

Koen Creek (WBID 2171), the data collected in 19 discounted because of questions about its
quality. As the data was collected under the EPMRE program according to the EPA QAPP for data
collection it should be considered valid if thabgram’s requirements meet the state’s methodologies
As such, if there is no additional data to chamgeassessment done for the 2012 list and this water
should remain listed as impaired.

For Coldwater Creek (WBID 1706) all available dai@s not assessed. The chloride concentration on
2/21/2012 was 274 mg/L which exceeds the chrontemguality criterion. This data is available from
the state’s web data search sitgtp://www.dnr.mo.gov/mocwis_public/wga/waterbodgfsh.do )

With the sample taken on 1/5/2010 identified indssessment spreadsheet for this water body, there
were greater than one exceedance of the chrorocidélcriterion in the last three years.

TheE. coli data used to delist the North Fork Cuivre RiveB{¥ 0170) was collected in a different
segment of the stream below the confluence witham&reek (WBID 0171). As such this shows North
Fork Cuivre River (WBID 0158) is not impaired butes not provide good cause that the upstream
segment is not impaired.

For Turkey Creek (WBID 3282) the assessment sheatates impairment for lead in water not
sediment. Additionally, this water body was listelimpaired for lead in water for 2012.

Peruque Creek (WBID 0217 and 0218) The delistingafganic sediment is not accompanied by any
data files that show the inorganic sediment isamgér exceeding the narrative translator. MDNR wate
quality data search does not indicate that anysesiment samples have been collected since the 2012
list. Additionally, there is no fish assessmenadaiovided on the review web site for the new diste
impairment for these two segments.

Center Creek (WBID 3203) The impairment for zincéavered by a TMDL.

Little Beaver Creek (WBID 1529) Is the sediment amment being used as a pollutant for the
macroinvertebrate community impairment. Shoulceitibted for both?

Salt River (WBID 0103) No DO data in assessmenesfoz this site.

Shibboleth Branch has an EPA approved TMDL for laad zinc in sediment and need not be listed in
category 5 (303(d)) but category 4a (TMDL).

Is there an available site where WBIDs and the miatey are identified and geolocated up to daté wit
this proposed list?



Commentson the Draft 2016 Listing M ethodology

In the 2016 methodology the state proposes to maoldéf bioassessment procedure to apply a different
narrative translation to headwater streams frorerotladeable streams. Using watershed size to assess
biological samples is allowed in the Missouri wagaslity standards [MO 10 CSR 20-7.031(4) (R)]
where the size is significantly different than refece streams in the same ecoregion. For these two
streams the statistical significance was not catedl to show that reference streams in the same
ecoregion were significantly larger. Additionaltiie state proposes to use control streams insfead o
reference streams identified in Table | as diretigthe state’s water quality standards. Missouri’s
bioassessment procedure for fish is limited toastrerders of 3-5; presumably because this type of
statistical significance process was integrateal ihé assessment methodology. The proposed
demarcation is that a stream is “significantly devalthan reference streams. There is no procedure
outlined to identify such significance nor do thate’'s water quality standards make a referencesitrg
control streams. The state’s reference streamsudlieed in Table | in the state’s water quality
standards. If a watershed size cutoff statisticathmdology is defined for significantly smallerestms,
then the public can meaningfully comment of théesteassessment of a water body’s biological
condition. Meaningful public comment is difficutt bbtain if the methods used by the state to determ
the results of bioassessment are not identified.

Has monitoring of raw water from drinking watereegirs been discontinued or is it no longer being
used for assessment?

Is the RAM monitoring program by MDC integratedarnthe DNR bioassessment web site? Is it
available for stakeholder review?

In the discussion of toxic chemicals in Table héré is an exclusion for fish kills due to natwalises.
Is there information to indicate that natural toglemicals are released at a frequency of more than
once every three years on average?

In Table 1.1 the compliance column for dissolvegigen references a footnote which states that the
data is only used for wide scale 305(b) assessmaatsot 303(d) listing. If that reference is a
typographical error and instead should referenotnfite 10, then that footnote should not apply to
dissolved oxygen either. If samples taken duricgtacal period of the year, for example high
temperature low flow summer samples, and all ofsdraples show an excursion of the state’s water
guality standards, that data should not be averagedver an annual period. An aquatic life useats
being met if there is a seasonal period wherefaatn exist in the assessment unit.

There is a reliance on appropriate or represemtatwmtrol streams for many assessments. There is no
guidance on how the characteristics of such a absitream are determined. As there are many
reference streams listed in the state water qustlitydards should there be an emphasis to shift fro
those reference streams to control streams. Fdf streams bioassessment targets see the finsiglist
methodology comment above.

In relation to footnote 16 in Table 1.2, there @néy two Mississippi Alluvial Plains reference stres
identified in the state’s water quality standattiese are Main Ditch and Maple Slough Ditch. Thitoi
cover three Ecological Drainage Units. Becausé&efitnited number of reference streams it is even
more important that a method for choosing approgigantrol streams is outlined in the state’srigti
methodology where the use of control streams aatl in the state’s water quality standards.
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Table B-1 methods use a two-sided test for bottepodits. Since the goal is to determine if the
deposits are too high not just different from tbetcol site, the test should be single-sided.

Table B-1 redefines how the binomial probabilitylwe assessed for greater than 30 samples bt ther
is no note or comment that this is being changewh fihe commission approved 2014 methodology. In
later discussion in that appendix this changeastified in comment D42. The previous methodology,
and the deleted text here, states that the uséiabanial is “difficult for larger sample sizes."dw has

the state’s reconsideration of this difficulty ledthe removal of the sample size mediated an&lysis

For toxic sediments in Table B-1 the sample meaaeistified as the assessment number. If thisdas th
mean at a site it is appropriate. However, if this mean of multiple sites along a segment itatoul
result in one site, of many sampled, being toxich®&ing averaged out by cleaner sites above and/or
below that site. This could result in a portioracgegment being undeniably impaired but the segment
not being listed. To alleviate this, the table ddadentify the site mean rather than the samplamte
eliminate any confusion.



Rielly, Trish

From: Perkins, Bruce <Perkins.Bruce@epa.gov>

Sent: Wednesday, December 18, 2013 9:45 AM

To: Rielly, Trish

Subject: RE: EPA comments on the proposed 2014 303(d) list and 2016 listing methodology
Attachments: 2016-Imd-proposed (Bob's comments) (2).pdf

Trish,

| also had Bob Angelo, the regional standards coordinator for Missouri, look over the methodology. He went through it
with a fine-toothed comb and has many comments. | am forwarding you his mark-up of the methodology. His comments
include some that are more programmatic suggestions also and may not influence your document per se.

You have a good holiday season also,
Bruce

Bruce Perkins

Regional Integrated Report Coordinator
US EPA Region 7

Water Wetlands and Pesticides Division
Water Quality Management Branch
11201 Renner Blvd.

Lenexa, KS 66219

(913) 551 7067

From: Rielly, Trish [mailto:trish.rielly@dnr.mo.gov]

Sent: Wednesday, December 18, 2013 9:33 AM

To: Perkins, Bruce

Cc: Rielly, Trish

Subject: RE: EPA comments on the proposed 2014 303(d) list and 2016 listing methodology

Hi Bruce, | just wanted to let you know | received your comments.
We will review and respond as needed/necessary.

Have a good week, and Holiday!!

Trish Rielly| Water Quality Monitoring and Assessment Unit | 1101 Riverside Drive, Jefferson City, Missouri |Phone:
573-526-5297 | E.mail: trish.rielly@dnr.mo.gov | Water Protection Program URL: http://dnr.mo.gov/env/wpp/wp-
index.html

The Department of Natural Resources envisions a Missouri where people live and work in harmony with our natural and cultural resources; make decisions that result
in a quality environment and a place where we can prosper today and in the future.

From: Perkins, Bruce [mailto:Perkins.Bruce@epa.gov]

Sent: Monday, December 16, 2013 10:07 AM

To: Rielly, Trish

Subject: EPA comments on the proposed 2014 303(d) list and 2016 listing methodology

1



Trish,

Here are some comments on the list and methodology. | have also attached a data file with EPA’s urban waters
sediment data in the Kansas City area. It was not all on the STORET site due to an oversight when uploading the data.
The data | mention for sediment in the Springfield area was collected for our ongoing data collection for TMDL
development. The data was sent to the TMDL section at the state but if they have not shared it with you | can also send
you a copy.

If you have any questions or want further explanations just let me know.

Bruce

Bruce Perkins

Regional Integrated Report Coordinator
US EPA Region 7

Water Wetlands and Pesticides Division
Water Quality Management Branch
11201 Renner Blvd.

Lenexa, KS 66219

(913) 551 7067
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Methodology for the Development of the
2016 Section 303(d) List in Missouri
Page 1 of 38

I. Citation and Requirements

A. Citation of Section of Clean Water Act

This document is required by revisions of r@mﬂe Federal Clean Water Act, Sec

303(d), 40 CFR 130.7, and the timetable for présgrhe finished document to the United

States Environmental Protection Agency (EPA) ardpiblic is given in Part 130.10. Section
303(d) requires states to list certain impairedansaind the rules require that states describe how
this list will be constructed. Missouri fulfill@porting requirements under Section 303(d),

305(b) and 314 of the Clean Water Act by the subimisto EPA of an integrated report at the
time the 303(d) is approved by the Missouri Cleasté¥ Commission. In years when no
integrated report is submitted, the Departmentatiukal Resources (Department) submits a

copy of its statewide water quality assessmentdatato EPA.

B. EPA Guidance

In July 2003, EPA issued new guidance entitled taoce for 2004 Assessment, Listing and

Reporting Requirements Pursuant to Sections 3@8{d)305(b) of the Clean Water Act”. This

guidance gave further recommendations about listfrRD3(d) and other waters. In July 2005,

EPA published an amended version entitled “Guiddac2006 Assessment, Listing and

Reporting Requirements Pursuant to Sections 3030&)b) and 314 of the Clean Water Act.”

dAppendlx A& S) In October 2006, EPA issued amaoeandum entitled “Information W Comment [D2]: Inserted reference and made

”””””””””””””””””””””””””””””””””” minor updates wording in the sentences following|

Concerning 2008 Clean Water Act Sections 303(dj(i80and 314 Integrated Reporting and and added EPA webink
Listing Decisions.” This memorandum serves as BR@idance for the 2008 reporting cycle
and beyond. In subsequent years, EPA has proadeitional guidance, but only limited new
supplemental information has been provided sine008 cycle. Additional information can
be found at EPA’s websitéttp://water.epa.gov/lawsregs/lawsguidance/cwalgitiance.cfm

The Department is responsible for administratiothefFederal Clean Water Act in Missouri.
EPA regulations require that the Department desdhib methodology used to develop the
state’s 303(d) List| Biennially, the methodologyéviewed and revised as necessary, and made-{ comment [D3]: Updated this sentence )
available to the public for review and comment.atcordance with the guidance, the

Department provides EPA with a document summarialhgomments received and the

Department responses to significant comments. EBAidance recommends that the

Department provide: (1) a description of the mettogy used to develop the Section 303(d)

List; (2) a description of the data and informatieed to identify (impaired and threatened)

waters, including a description of the existing asadily available data and information used,;

and (3) a rationale for any decision for not using existing and readily available data and

information. The guidance also notes that “priostibmission of its Integrated Report, each

state should provide the public with the opportyiitreview and comment on the

methodology.” The guidelines further recommend tha methodology document include

information on how interstate or international dissements concerning the list are resolved.
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Methodology for the Development of the
2016 Section 303(d) List in Missouri
Page 2 of 38

Placement of Waters within the Five Categorieha2006 EPA Assessment, Listing and
Reporting Guidance

The guidance issued by EPN in 2b06 recommendsathaaters of the state be placed in one of - | Comment [D4]: Updated the year and added

five categories EPA web link to footnote

Category 1

All designated beneficial uses are fully maintain€rhta or other information supporting full
beneficial use attainment for all designated berafuses must be consistent with the state’s
listing methodology document. The Department pléice a water in Category 1 if the following
conditions are met:

. The water has physical and chemica@ (at anmoimi, water temperature, pH,
dissolved oxygen, ammonia, total co and tobglper for streams, and total
nitrogen, total phosphorus and secchi dept| daknd biological water quality
data (at a minimung. colior fecal coliform ria) that indicates attainmeith
water quality standards.

«  The level of mercury in fish fillets or pllgs usfed human consumption does not - { Comment [D5]: Removed fish eggs

exceed fish tissue guidelines of 0.3 mg/kg or l€3sly samples—ofiigher trophic
level species (largemouth, smallmouth and Kentighgtted s, sauger, walleye,
northern pike, trout, striped bass, white basthélad catfish and blue catfish) will be
used.

. The water is not rated as “threatened”.

Category 2

One or more designated beneficial uses are fuiyregd but at least one designated beneficial
use has inadequate data or information to make aft@inment decision consistent with the
state’s listing methodology document. The Depantrmell place a water in Category 2 if at
least one of the following conditions are met:

. There is inadequate data for water temperatureddplved oxygen, ammonia, total
cobalt or total copper in streams to assess at@itmith water quality standards or
inadequate total nitrogen, total phosphorus ortdetata in lakes.

. There is inadequaté. colior fecal coliform bacteria data to assess attaimwéh
the whole body contact recreational use.

. There is insufficient fish fillet tissue, or plugtd available for mercury to assess
attainment with the fish consumption use.

Category 2 waters will be placed in one of two sategories.

! hitp://water.epa.gov/lawsregs/lawsguidance/cwa/upihad/2005_08 11 tmdl_2006IRG_report 2006irg-gtf5
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Methodology for the Development of the
2016 Section 303(d) List in Missouri
Page 3 of 38

Category 2A: Waters will be placed in this catggbavailable data, using best professional
judgement, suggests compliance with numeric waiality criteria of Tables A or B in
Missouri’'s Water Quality Standards (10 CSR 20-7)G81other quantitative thresholds for
determining use attainment.

Category 2B: Waters will be placed in this catggbthe available data, using best
professional judgment, suggests noncompliance mutheric water quality criteria of Tables

A or B in|Missouri’s Water Quality Standatdsr other quantitative thresholds for __— { comment [D6]: Added hyperlink to CS

determining use attainment, and this data is ifdafit to support a statistical test or to
qualify as representative data. Category 2B watél®e given high priority for additional
water quality monitoring.

Category 3

Water quality data are not adequate to assessfahg designated beneficial uses consistent
with the LMD. The Department will place a waterGategory 3 if data are insufficient to
support a statistical test or to qualify as repnésteve data to assess any of the designated
beneficial uses. Category 3 waters will be plaoeshe of two sub-categories.

Category 3A. Waters will be placed in this catggbavailable data, using best professional
judgement, suggests compliance with numeric waiality criteria of Tables A or B in
Missouri’'s Water Quality ards (10 CSR 20-7)G81other quantitative thresholds for
determining use attainmeTmQ‘“’j

Category 3B. Waters will be placed in this catggbthe available data, using best
professional judgement, suggests noncompliancemwitheric water quality criteria of
Tables A or B in Missouri’s Water Quality Standamisother quantitative thresholds for
determining use attainment. Category 3B watersbgilgiven high priority for additional
water quality monitoring.

Category 4

State Water Quality Standards or other criteriggeaghe requirements of Table 1 of this
document, are not attained, but a Total MaximumyDadad study is not required. Category 4
waters will be placed in one of three sub-categorie

Category 4A. EPA has approved a Total Maximum Yailad study that addresses the
impairment. The Department will place a water ateégory 4A if both the following
conditions are met:

. Any portion of the water is rated as being in ntaiament with state Water Quality
Standards or other criteria as explained in Takdéthis document due to one or
more discrete pollutants or discrete propertiethefwatef, and

2 A discrete pollutant or a discret rty ofevas defined here as a specific chemical or cdlieibute of the water (such as
temperature, dissolved oxygen 0@at causesflméal use impairment and that can be measuredtdatively.
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Methodology for the Development of the
2016 Section 303(d) List in Missouri
Page 4 of 38

. EPA has approved a Total Maximum Daily Load forpalllutants that are causing
non-attainment.

Category 4B. Water pollution controls requiredablpcal, state or federal authority, are
expected to correct the impairment in a reasonaddied of time. The Department will
place a water in Category 4Bhibth of the following conditions are met:

. Any portion of the water is rated as being in ntaiament with state Water Quality
Standards or other criteria as explained in Taldéthis document due to one or
more discrete pollutants or discrete propertiesatef, and

. A water quality based permit that addresses thietpolt(s) causing the designated
use impairment has been iss@eni compliance with the permit limits will elimirat
the impairment; or other pollution control requirsmts have been made that are
expected to adequately address the pollutant(sjrgithe impairment. This may
include implemented voluntary watershed controhglas noted in EPA’s guidance
document.

Category 4C. Any portion of the water is ratedamg in non-attainment with state Water
Quality Standards or other criteria as explaine@ahle 1 of this document, and a discrete
pollutant(s) or other discrete property of the watldes not cause the impairment. Discrete
pollutants may include specific chemical elemeatg.( lead, zinc), chemical compounds
(e.g., ammonia, dieldrin, atrazine) or one of tiWving quantifiable physical, biological or
bacteriological conditions: water temperature, petof gas saturation, amount of dissolved
oxygen, pH, deposited sediment, toxicity or cowftiecal coliform orE. coli bacteria.

Category 5

At least one discrete pollutant has caused noinatent with state Water Quality Standards or
other criteria as explained in Table 1 of this doent, and the water does not meet the
qualifications for listing as either Categories d®4B. Category 5 waters are those that are
candidates for the state’s 303(d) ist

If a designated use is not supported and the sagminpaired or threatened, the fact that a
specific pollutant is not known does not provideaais for excluding a segment from

Category 5. These segments must be listed as @gtgBginless the state can demonstrate that
no discrete pollutant or pollutants causes or douiies to the impairment. Pollutants causimg
impairment will be identified before a TMDL studywritten. The TMDL must be written
within the time period allowed for TMDL developmentEPA guidelines.

Threatened Waters

When a water that would otherwise be in Categdrjek or 3 has a time trend analysis for one
or more discrete water quality pollutants that @adiés the water is currently maintaining all

3 The proposed state 303(d) List is determined byMissouri Clean Water Commission and the finalisisletermined by the
U.S. Environmental Protection Agency.
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beneficial uses but will not continue to meet theses before the next listing cycle, it will be
considered a “threatened water.” A threatenedmweilebe treated as an impaired water and
placed in the appropriate Category (4A, 4B, or 5).



Methodology for the Development of the
2016 Section 303(d) List in Missouri
Page 6 of 38

. The Methodology Document

A. Proceduresand Methods Used to Collect Water Quality Data

Department Monitoring

The major purposes of the Department’s water gualiinitoring program are:

» to characterize background or reference water tyuadinditions;

* to better understand daily, flow event and seasea#dr quality variations and their
underlying processes;

» to characterize aquatic biological communities;

« to assess time trends in water quality; E

» to characterize local and regional impacts of paimd nonpoint source dischaon
water quality;

» to check for compliance with Water Quality Standa! tewater permit limits;

» to support development of strategies, includingabtaximum Daily Loads, to return

impaired waters to compliance with Water Qualitgrigtards. All of these objectives
are statewide in scope.

Coordination with Other Monitoring Efforts in Missio

To maximize efficiency, the Department routinelyminates its monitoring activities to avoid
overlap with other agencies, and to provide andivecinteragency input on monitoring study
design. Data from other sources is used for mgétie same objectives as Department
sponsored monitoring. The agencies most ofterlwedoare the U.S. Geological Survey, the
U.S. Army Corps of Engineers, EPA, the Missouri &#ment of Conservation, and the
Missouri Department of Health and Senior ServicEse Department also tracks the monitoring
efforts of the National Park Service, the U.S. Bofervice, several of the state’s larger cities,
the states of Oklahoma, Arkansas, Kansas, lowdllamals, and graduate level research
conducted at universities within Missouri. Fordbavastewater discharges where th
Department has required instream water quality toang, the Department may also
monitoring data acquired by wastewater dischargems condition of discharge permitsissued
by the department. In 1995, the Department alga¢==sing data collected by volunteers that
have passed Quality Assurance/Quality Contro

Existing Monitoring Networks and Programs

The following list is a description of the kindswéter quality monitoring activities presently
occurring in Missouri.

1. Fixed Station Network

A. Objective: To better characterize background faremce water quality conditions, to
better understand daily, flow event, and seasoagmquality variations and their
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underlying processes, to assess time trends asftetk for compliance with Water
Quality Standards.

. Design Methodology: Sites were chosen based orobtie following criteria:

. Site is believed to have water quality represevdadf many neighboring streams of
similar size due to similarity in watershed geolplgydrology and land use, and the
absence of any impact from a significant pointisciéte nonpoint water pollution
source.

. Site is downstream of a significant point sourceliscrete nonpoint source ar@

Number of Sites, Sampling Methods, Sampling Frequeand Parameters: - ‘{Comment [D7]: Updated information to reflect
«  Department/U.S. Geological Survey cooperative nekwit0 sites statewid current monitoring efforts

horizontally and vertically integrated grab sampkes to 12 times per year.

Samples are analyzed for major ions, nutrientspegature, pH, dissolved oxygen,

specific conductance and flow on all visits, twddar times annually for

suspended solids and heavy metals, and for pestisict times annually at six site@

. Department/University of Missouri-Columbia’s lakenitoring network. This
program has monitored about 249 lakes since 18&aut 75lakes are monitored
each year. Each lake is usually sampled four tiduesg the summer and about 12
aremonitored spring through fall for nutrients, chlphgll, turbidity and suspended
solids.

. Department routine monitorin inished publién#ting water supplies for
bacteria and trace contaminal

swimming beaches at Missouri’s state parks dutiegécreational season by the ‘recreational season”

Department’s Division of State Parks.

. Routine bacteri itoring (typically weekly dogi thd recreational sea{son) of _- {Comment [D8]: Replaced “summer” with }

. Monitoring of sediment quality by the Departmenapproximately 10
discretionary sites aly. All sites are morgtbfor several heavy metals and

organid contaminank Comment [D9]: Removed pore water analysis

_ - for
”””””””””””””””””””” 1 A{ ammonia and microtox toxicity })

2. Special Water Quality Studies

A

Objective: Special water quality studies aredu® characterize the water quality
impacts from a specific pollutant source area.

concer sed on previous water quality studidisiesft sampling and/or Missouri State
OperatingPermit applications. These studies eynploltiple sampling stations
downstream and upstream (if appropriate). If cmimants of concern have significant
seasonal or daily variation, season of the yeartiamel of day variation must be
accounted for in the sampling design.

Designodology: These studies are desigmelétermine the contaminants of

. Number of Sites, Sampling Methods, Sampling &eegy and Parameters: The
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Department conducts or contr@or 10 to15 spstidies annually, as funding allows.
Each study has multiple sampling sites. Numbaesite§, sampling frequency
parameters all vary greatly depending on the studiensive studies would al quire
multiple samples per site over a relatively shionetframe.

3. Toxics Monitoring Program

The fixe ion network and many of the Departsentensive studies monitor for toxic
chemical g<diion, major municipal and indiastdischargers must monitor for toxicity
in their effluenta condition of their Misso8tate Operating Permit.

4. Biological Monitoring Program

A. Objectives: The objectives of this program &relevelop numeric criteria describing
“reference” aquatic macroinvertebrate and fish camities ip24ssouri’s streams, to
implement these criteria within state Water Quéeitgndard ‘@' to continue a state@
fish and aquatic invertebrate monitoring program.

B. Design Methodology: Development of biocritefioa invertebrates and fish involv:
identification of reference streams in each of Mis$s 17 ecological drainage un@t
also includes intensive sampling of invertebrat fish communities to quantif
temporal and spatial variation in reference streaittsin ecoregions and variat@
between ecoregions, and the sampling of chemiealtiyphysically impaired streams to
test sensitivity of various community metrics téfeliences in stream quality.

C. Number of Sites, Sampling Methods, Sampling &eegy and Parameters: The
Department has conducted biological sampling oftiqunvertebrates for many years.
Since 1991, this program has consisted of starzizdtdinonitoring of approximately 55
sites twice annually. The Missouri Department oh€ervation presently has a statewide
fish and aquatic invertebrate monitoring program, Resource Assessment and
Monitoring Program, designed to assess and mathieohealth of Missouri’'s stream
resources is program samples a minimum of 46@8am and 30 reference sites every
five years@

5. Fish Tissue Monitoring Program

A. Objective: Fish tissue monitoring @ddrm$eparate objectives. These are: (1) the
assessment of ecological health or the health wdtimbiota (usually accomplished by
monitoring whole fish samples); ‘@'Z) the assessmof human health risk based on the

level of contamination of fis[h plu lets. _ - comment [D10]: Added plugs, and removed fish
eggs. The collection of fish eggs is conducted on|
occasion, but routinely. Mention of fish egg

B. Design Methodology: Fish tissue monitoring s'mersen based on one of the monitoring is retained in section C below.
following criteria:

» Site is believed to have water and sediment quadipyesentative of many
neighboring streams or lakes jmilar size dusirtolarity in geology, hydrology
and land use, and the absen any known impautd significant point source
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or dis@(eV nonpoint water pollution source.
+ Sitei
» Site has shown fish tissue contamination in the.@

nstream of a significant point sourceliscrete nonpoint source area.

C. Number of Sites, Sampling Methods, Sampling &eegy and Parameters:

The Department and EPA E cooperative f a30N g program that collects
whole fish composite sampfe proximatelyl d sit ach site is dathpnce
every two years. The preferred species for thiése are either carp or redhorse sucker.

The Department, EPA and the Missouri Departme@aiservation also sample 40 to@

discretionary sites annually for two fish filletroposite samples br plug samples

(mercury only) from fish of similar size and spetiédne sample is of a top carnivore - { Comment [D11]: Addec )
such as largemouth bass, smallmouth bass, waltesguger. The other sample is for a

species of a lower trophic level such as catfighp or sucker. This program

occasionally samples fish eggs for certain fistcigzeat selected locations. Both of these

monitoring programs analyze for several chlorindtedrocarbon insecticides, PCBs,

lead, cadmium, mercury, and fat content.

6. \Volunteer Monitoring Progrdm __ - | Comment [D12]: Updated information to reflect
”””””””””””””””””””””””””” current efforts

Two major volunteer monitoring programs are nowegating water quality data in Missouri.
The first is the Lakes of Missouri Volunteer PragraThis cooperative program consists of
persons from the Department, the University of MissColumbia and volunteers that monitor
approximately 137 sites on 66 lakes, including LEkeeycomo, Table Rock Lake and several
lakes in the Kansas City area. Data from this faogis used by the university as part of a long-
term study on the limnology of midwestern resers.oir

The second program involves volunteers who monvetter quality of streams throughout
Missouri. The Volunteer Water Quality Monitoringdgram is a subprogram of the Missouri
Stream Team Program, a cooperative project spothdyréhe Department, the Missouri
Department of Conservation and the Conservatioefegidn of Missouri. By the end of 2012
over 5,000 citizen volunteers had attended at m@estraining workshop. After the introductory
class, many proceed on to at least one more cldsgler level training: Levels 1, 2, 3 and 4.
Each level of training is a prerequisite for thetrt@gher level, as is appropriate data
submission. Data generated by Levels, 3l 4 and the new Cooperative Site Investigation
Program volunteers represent increasingly highalityuassurance. Of those completing an
introductory course, about 35 percent proceed telsel and 2. One hundred-two volunteers
have reached Level 3 and six volunteers have reldotneel 4. The Cooperative Site
Investigation Program uses trained volunteers lectosamples and transport them to
laboratories approved by the Department. Volusteed Department staff work together to
develop a monitoring plan. Currently there arev@binteers qualified to work in the
Cooperative Site Investigation Program. [AII Le2eB and 4 volunteers as well as all CSI - { comment [D13]: Added last two sentences |

4 A composite sample is one in which several indigidish are combined to produce one sample.
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trained volunteers are required to attend a vatidagession every 3 years to insure, equipment,

least once

reagents a@uethods meet our standards. To @atelividuals have attended a validation at

Laboratory Analytical Support

Laboratories used: ~__ { Comment [D14]:

Department/U.S. Geological Survey Cooperative F&tion Network: U.S. (REmDYEE) DEFEmES Pl Dl Wiz
. Reservoir Network — no longer conducting
Geological Survey Lab, Denver, Colorado

Intensive Surveys: Varies, many are done by thgaiment's Environmental Services
Program

Toxicity Testing of Effluents: Many commercial brlatorie@

Biological Criteria for Aquatic Invertebrates: Depment’s Environmental Services
Program and University of Missouri-Columbia

Fish Tissue: EPA Region VIl Laboratory, Kansayy(ita and miscellaneous
contract laboratories (Missouri Department of Coveto

Missouri State Operating Permit: Self-monitorimgcommercial Iaborator@

Department’s Public Drinking Waterr>.=nitoring: Defpment’'s Environmental Services
Program and commercial Iaboratori

Other water quality studies: Many commercial Iaiboﬂe@

B. Ildentification of All Existing and Readily Available Water Quality Data Sour ces:

The following data sources are used by the Depaittitoeaid in the compilation of the
state’s 305(b) Report. Where quality assurancgraros are deemed acceptable, these
sources would also be used to develop the stage'sd® 303(d) List. These sources
presently include but are not limited to:

1.

Fixed station water quality and sediment data ctdle: and analyzed by the
Department’s Environmental Services Program pemsionn

Fixed station water quality data collected by th&.WGeological Survey under
contractual agreements with the Department.

Fixed station water quality data collected by th8.WGeological Survey under
contractual agreements to agencies or organizatitres than the Department.

Fixed station water quality, sediment quality agdatic biological information
collected by the U.S. Geological Survey under thitional Stream Quality
Accounting Network and the National Water Qualitysdssment Monitoring
Programs.

Fixed station raw water quality d ollected ey Kansas City Water Services
Department, the St. Louis City Water Company, theseuri American Water
Company (formerly St. Louis County Water Compa8pringfield City Utilities and
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10.

11.

12.

13.

14.

15.

16.

17.

Springfield’s Department of Public Works.

Fixed station water quality data collected by th&.LArmy Corps of Engineers. The
Kansas City, St. Louis and Little Rock Corps Diggihave monitoring programs for
Corps-operated reservoirs in Missouri.

Fixed station water quality data collected by thikaksas Department of
Environmental Quality, the Kansas Department ofltheend Environment, the lowa
Department of Natural Resources, and the lllingigibnmental Protection Agency.

Fixed station water quality monitoring by corpooais

Annual fish tissue monitoring programs by the Eonimental Protection
Agency/Department Regional Ambient Fish Tissue NMwimg Program and the
Missouri Department of Conservation.

Special water quality surveys conducted by the Biepant. Most of these surveys
are focused on the water quality impacts of spepifint source wastewater
discharges. Some surveys are of well-delimitecpnort sources such as abandoned
mined lands. These surveys often include physiahitat evaluation and monitoring
of aquatic invertebrates as well as water chemiswgitoring.

Special water quality surveys conducted by U.S.I@&pcal Survey, including but not
limited to:

a) Geology, hydrology and water quality of various drvalous waste sites,
b) Geology, hydrology and water quality of various mdi@ned mining areas,

c) Hydrology and water quality of urban nonpoint seurenoff in St. Louis,
Kansas City and Springfield, Missouri, and

d) Bacterial and nutrient contamination of streamsaathern Missouri.

Special water quality studies by other agenciel sische Missouri Department of
Conservation, the U.S. Public Health Service, &edMissouri Department of Health
and Senior Services.

Monitoring of fish occurrence and distribution etMissouri Department of
Conservation.

Fish Kill and Water Pollution Investigations Repopublished by the Missouri
Department of Conservation.

Selected graduate research projects pertainingterwuality and/or aquatic biolo@

Water quality, sediment and aquatic biological datifected by the Department, the
Environmental Protection Agency or their contrastar hazardous waste sites in
Missouri.

contractors on their behalf, for those discharbasrequire this kind of monitoring.
This monitoring includes cp==3ical and sometimescityxmonitoring of some of the
larger wastewater discharparticularly thoaedfscharge to smaller streams and
have the greatest potential to affect instream meaiality.

Self-monitoringd of receiving streams by cities, sewistricts and industries, or ) - W

Comment [D15]: Previously the LMD repeated
this statement in bullet number 24. That dupliaatiq
was removed.
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”””””””””””””””””””””””””” this statement in bullet number 25. That dupligatig

18. [Complianc? monitoring of receiving waters by thepBxment and EP@Lis can __ - - Comment [D16]: Previously the LMD repeated
include chemical and toxicity monitoring. Was remover

19. Bacterial monitoring of streams and lakes by counggith departments, community
lake associations and other organizations usingmable analytical methods.

20. Other monitoring activities done under a qualityuaance project plan approved by
the Department.

21. Fixed station water quality and aquatic invertedrabnitoring by volunteers who
have successfully completed the Volunteer Watediudonitoring Program Level
2 workshop. Data collected by volunteers who raweessfully completed a
training Level 2 workshop is considered to be Datale One. Data generated from
Volunteer Training Levels 2, 3 and 4 are considésedeening” level data and can be
useful in providing an indication of a water qualiroblem. For this reason, the data
is eligible for use in distinguishingetween waters in Categories 2A and 2B or
Categories 3A and 3B. Most of this data is notduseplace waters in main
Categories (1, 2, 3, 4 and 5) because analyticalgpiures do not use EPA or
Standard Methods approved methods. Data from tedus who have not yet
completed a Level 2 training workshop do not haxficgent quality assurance to be
used for any assessment purposes. Data geneyatetlinteers while participating
in the Department’s Cooperative Site InvestigaBoogram (Section 1l C1) or other
volunteer data that otherwise meets the qualityra utIined in Section Il C2

can be used in the Section 303(d) assessment pr

The following data sources (22@not be use&<te a water as impaired
(Categories 4A, 4B, 4C or 5); however, these dataces may be used to direct
additional monitoring that would allow a water gtyahssessment for Section 303(d)
listing purposes.

22. Fish Management Basin Plans published by the Mis&mpartment of
Conservation.

Health and Senior Servig Note: the departmenytuse data from data source No.
9 (as listed aboye) to list individual waters apéained due to contaminated fish - { Comment [D17]: Added )

23. Fish Consumption Advis published annuallyhmsy Missouri Department of

tissue.

The Department will review all data of acceptahlaldy that is submitted to the Department
prior to the end of the first public notice of ttieaft 303(d) list. The Department reserves the
right to review and use data of acceptable qualitymitted after this date if the data results in a
change to the assessment status of the water.
C. Data Quality Considerations

1. DNR Quality Assurance/Quality Control Program

The Department and EPA Region VII have complet@iality Management Plan. All
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environmental data generated directly by the Depamt, or through contracts funded by
the Department, or EPA require a Quality Assurdpgect Plan. The agency or
organization responsible for collection and/or gsial of the environmental sampli

must write and adhere to a Quality Assurance Préjlen approved through the
Department’s Quality Management Plan. Any envirental data generated by a
monitoring plan with a Department approved Qualsgurance Project Plan is
considered suitable for use in the 303(d) assedgmnecess. This includes data
generated by volunteers patrticipating in the depant's Cooperative Site Investigation
Program. Under this program, the Department’s &nvhental Services Program will
audit selected non-profit (governmental and unit@réaboratories. Laboratories that
pass this audit will be approved for the CoopeeaBite Investigation Program.
Individual volunteers that collect samples andwdglthem to an approved laboratory
must first successfully complete Department trajrimproper collection and handling of
samples. The kind of information that should alkv department to make a judgment
on the acceptability of a quality assurance progaeen (1) a description of the training,
and work experience of the persons involved inpttegram, (2) a description of the field
meters used and maintenance and calibration proegdsed, (3) a description of sample
collection and handling procedures and (4) a desaon of all analytical methods used
for samples taken to a laboratory for analysis.

2. Other Quality Assurance/Quality Control Programs

Data generated in the absence of a DepartmentegbQuality Assurance Project Plan
may be used to determine the 303(d) status of erbaady if the Department determines
that the data is scientifically defensible afterkking a review of the quality assurance
procedures used by the data generator. This revmvid include: (1) names of all
persons involved in the monitoring program, theities and a description of training and
work relatedexperience, (2) all written procedures, Standardr&gng Procedures, or
Quality Assurance Project Plans pertaining to tinisitoring effort, (3) a description of
all field methods used, brand names and model nisrdeany equipment and a
description of calibration and maintenance procesluaind (4) a description of laboratory
analytical methods. This review>===y also includeaadit by the Department’'s
Environmental Services Progr

3. Other Data Quality Considerations

3.1 Data Age. For assessing present conditionsg recent data is preferable; however,
older data can be used to assess present condfttbesdata remains representative of
present conditions.

If the department uses data to make a 3Q2(Mleisision that predates the date the list is
initially developed by more than seven =@ tepddtment will provide a written
justification for the use of such data.

A second consideration is the age of the dataivel#o significant events that may have
an effect on water qualityData collected prior to the initiation, closuresignificant
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change in a wastewater discharge, or prior togelapill event or the reclamation of a
mining or hazardous waste site, for example, mayaaepresentative of present
conditions. Such data would not be used to aggesgnt conditions even if it was less
than seven years old. Such “pre-event” data carsbd to determine changes in water
quality before and after the event or to show watelity time trends.

3.2 Data Type, Amount and Information ConteBRA recommends establishing a

series of data codes, and r%ting data quality &kihd and amount of data present at a
particular locationfEPA 1997). The codes are single digit numbers from orfeto, - ‘{Comment [D18]: Added EPA web link to

indicating the relative degree of assurance thehe=in the value of a particular footnote
environmental data set. Data Code One indicatefetst assurance or the least number

of samples or analytes and Data Code Four theagteaBased on EPA'’s guidance, the
Department uses the following rules to assign cadebers to data.

« Data Cod&One: All data not meeting the requirements ofeld@bde Two, Three
or Four.

e Data Code Two: Chemical data collected quarterlyitnonthly for at least three
years or intensive studies that monitor sever'tes repeatedly over short
periods of time or at least three fish tissue sa water body.

e Data Code Three: Chemical data collected at keastthly for more than three
years on a variety of water quality constitue=ttijding heavy metals and
pesticides; or quantitative biological monitleast one aquatic
assemblage (fish, invertebrates or algae) at nhellsipes, or multiple samples at a
single site when data from that site is supportediblogical monitoring at an
appropriate control site.

e Data Code Four: Chemical data collected at leasitinty for more than three
years that provides data on a variety of waterityuebnstituents including heavy
metals and pesticides, and including che==5al saigplf sediments and fish
tissue; or quantitative biological monitorfleast two aquatic assemblages
(fish, invertebrates or algae) at multiple sites.

In Missouri, the primary purpose biata Code One data is to provide a rapid and
inexpensive method of screening large numbers ténador obvious water quality
problems and to determine where more intensive toong is needed. In the
preparation of the state’s 305(b) Report, data fatifour data quality levels are used.
Most of the data is of Data Code One quality, aitiout Data Code ¢-—ata, the
Department would not be able to assess a majdrityeostate’s Water

® Guidelines for the Preparation of the ComprehenSitate Water Quality Assessments (305b) and Ekicttdpdates 1997.
(http://water.epa.gov/type/watersheds/monitoringgegh.cfm)

° Data Code One is equivalent to data water quatisurance Level One in 10 CSR 20-7.050 Generalddetbgy for
Development of Impaired Waters List, subsectioiGp)Data Code Two is equivalent to Level 2, etc.
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In general, when selecting water bodies for thesblisi 303(d) List, only Data Code
Two or higher data are used, unless the problenbeatcurately characterized by Data
Code One dath. The reason is that Data Code Two data providegleer level of
assurance that a Water Quality Standard is actbellyg exceeded and that a Total
Maximum Daily Load study is necessary. All watedkes placed in Categories 2B or
3B receive high prior; r additional monitorisg that data quality is upgraded to at
least Data Code Tw@r

D. How Water Quality Data is Evaluated to Determine Whether or Not Watersare
Impaired for 303(d) Listing Purposes

Physical, Chemical, Biological and Toxicity Data

Each reporting cycle, the Department and stakehslceview and revise the guidelines for
determining water quality impairment. These guited are shown in Tables 1.1 and 1.2
which provide the general rules of data use anesassent and Tables B-1 and B-2 that
provide details about the specific analytical prhae used. In addition, if time trend data
indicates that presently unimpaired waters willdmee impaired prior to the next listing
cycle, these “threatened waters” will be judgetdédmpaired. Where antidegradation
provisions in Missouri’'s Water Quality Standardplgpthose provisions shall be upheld.
The numeric criteria included in Table 1.1 haverbadopted into the state Water Quality
Standards, 10 CSR 20-7.031, and are used, astwkxbani Table 1.1, to make use
attainment decisions. For narrative criteria,theneric thresholds included in Table 1.2
have not been adopted into state Water Qualitydatrals. The Department wilse a
weight ofevidence analysis for all narrative criteria. Hayse analytes with numeric
thresholds, the threshold values given in TablendllZrigger a weight of evidence
analysis to determine the existence or likelihobdse impairment and the appropriateness
of proposing a listing based on narrative critefi&is weight vidence analysis will
include the use of other types of environmentah daten it i ilable. Examples of

other relevant environmental data might includedgizal data on fish or a
invertebrate animal$ (which will be given greatesight then the other tyge>Jr toxicity _ - -{ comment [D19]: Added

testing of water or sediments. When the weightvidence analysis suggests, but does not
provide strong, scientifically defensible evideéempairment, the Department will place
the water body in question in Categories 2B or 3Be Department will produce a
document showing all relevant data and the rat®falthe use attainment decision. All
such documents will be made available to the pudilibe time of the first public notice of
the proposed 303(d) list. A final recommendatiartlee listing of a waterbody based on
narrative criteria will only be made after full deration of all comments on the
proposal.

For the interpretation of biological data, wheabitat assessment data indicates habitat
scores are less than 75 percent of reference oopigte control stream scores, and in the

" When a listing, amendment or delisting of a 303(éjer is made with only Data Code One data, ameod will be prepared
that includes a display of all data and a presemtatf all statistical tests or other evaluativehieiques that documents the
scientific defensibility of the data. This requirent applies to all Data Code One data identifie@able 1.1 of this document.
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absence of other data indicating impair bysardie pollutant, a waterbody judged to
be impaired will be placed in Category Z@

For the interpretation of toxicity test data, stard acute or chronic bioassay procedures
using freshwater aquatic f; L such as, but ndteliio, Ceriodaphnia dubia, Pimephales
promelasor Hyalella aztecrovide adequate evidence of toxicity for gd8listing
purposes. Microtox toxicity tests may be useddiod water as affected by “toxicity” only
if there is data of another kind (freshwater tayit¢ests, sediment chemistry, water
chemistry or biological sampling) that indicatesevayuality impairment
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TABLE 1.1. METHODS FOR ASSESSING COMPLIANCE WITH
WATER QUALITY STANDARDSUSED FOR 303(D) LISTING PURPOSES: NUMERIC
CRITERIA THAT ARE INCLUDED IN STATE WATER QUALITY STANDARDS, 10

CSR 20-7.031
BENEFICIAL | DATA TYPE DATA COMPLIANCE WITH WATER
USES QUALITY QUALITY STANDARDS?
CODE
Overall use No data. Not applicable

protection (all
beneficial uses)

Evaluated base
on similar land
use/ geology as
stream with
water quality
data®

d

Given same rating as monitored-stre
with same land use and geolog

Any beneficial | No dat: Not applicabl | Where models or other dilutic
uses available or calculations indicate noncompliance with
where only allowable pollutant levels and frequencie
effluent data is noted in this table, waters may be added
available. Category 3B and considerg===h priority
Results of for water quality monitoring
dilution
calculations or
water quality
modeling. (see
ALRR p.38)
Protection of Water 1-4 Full: No more man 10% of asample
Aguatic Life temperature, exceed criterion? |
pH, total
dissolved gases, Non-Attainmenjt: Requirements for full |
oil and grease. attainment not met.
Protection o E. coli bacteria 1-4 Full: No more than 10% of asample

Groundwaters

exceed criteriof.

Non-Attainment: Requirements for full
attainment not met.

The criterion for E. coli is 126
counts/100ml.

8 See section on Statistical Considerations, Tablesd B-2.
° This data type is used only for wide-scale assessof aquatic biota and aquatic habitat for 3pRport purposes. This
data type is not used in the development of thécd3st.
10 some sampling periods are wholly or predominahtising the critical period of the year when criteviolations occur.
Where the monitoring program presents good evideheedemarcation between seasons where critecieelences occur and
seasons when they do not, the 10% exceedence ilieie Wwased on an annual estimate of the frequehexceeden

this footnote two times. The duplication was

Comment [D20]: Previously the LMD repeated
removed.

)
|

Comment [D21]: Removed wording “The
Criteria for E. Coli is 126 counts/100ml 10 CFR 20-
7.031(4)(c) - did not need to be stated for this
beneficial use
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TABLE 1.1. METHODS FOR ASSESSING COMPLIANCE WITH
WATER QUALITY STANDARDSUSED FOR 303(D) LISTING PURPOSES: NUMERIC
CRITERIA THAT ARE INCLUDED IN STATE WATER QUALITY STANDARDS, 10

CSR 20-7.031
BENEFICIAL | DATA TYPE DATA COMPLIANCE WITH WATER
USES QUALITY QUALITY STANDARDS?
CODE
10 CSR 2-7.031 (4)(C
Protection of Dissolved 1-4 Full:  No more tP==410% of asample
Aquatic Life oxygen. exceed criterioﬁ
Non-Attainment: Requirements for full
attainment not met.
Protection of Toxic 1-4 Full: No mcre than one acute toxic even
Aguatic Life Chemicals three yearé. that results in a documented
fish kill (does not include fish kills due to
natural causess). No more thanone | - ‘{Comment [D22]:
exceedence of acute or chronic criterion|in 2994
the last t years for which data is
available
Non-Attainment: Requirements for full
attainment not met.
Protection of Nutrients in 1-4 Full: Nutrient levels dmot exceer
Aquatic Life Lakes (total WATER QUALITY STANDARDS
phosphorus, following procedures stated in Table B-1| - { comment [D23]: Added
Total nitrogen,
Chlorophyll) Non-Attainment: Requirements for full
attainment not met.
Fish Chemicals 1-4 Full: Water quality does not exce
Consumption | (water) WATER QUALITY STANDARDS
following procedures stated in Table B-1| - { comment [D24]: Addec
Non-Attainment: Requirements for full
attainment not met.
Drinking Water | Chemical 1-4 Full: WATER QUALITY STANDARDS
Supply -Raw (toxics) not exceedeb following procedures stated
Water? in Table B-1. - comment [D25]: Addec

1 Nutrient criteria will be used in the 2016 LMD grif these criteria appear in the Code of StateuReipns, and have not been
disapproved by the U.S. Environmental Protectioeray.
12 Raw water is water from a stream, lake or grouatewprior to treatment in a drinking water treatinaiant.
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TABLE 1.1. METHODS FOR ASSESSING COMPLIANCE WITH
WATER QUALITY STANDARDSUSED FOR 303(D) LISTING PURPOSES: NUMERIC
CRITERIA THAT ARE INCLUDED IN STATE WATER QUALITY STANDARDS, 10

Finished Water

CSR 20-7.031
BENEFICIAL | DATA TYPE DATA COMPLIANCE WITH WATER
USES QUALITY QUALITY STANDARDS?
CODE
Non-Attainmen: Requirements for fu
attainment not met.
Drinking Water | Chemica 1-4 Full: WATER QUALITY STANDARDS
Supply- Raw (sulfate, not exceedeb following procedures stated
Water chloride, in TableB-1. |
fluoride)
Non-Attainment: Requirements for full
attainment not met.
Drinking Water | Chemical 1-4 Eull: No MCL* violations based on Sa
Supply- (toxics) Drinking Water Act data evaluation

procedures.

Non-Attainment: Requirements for full
attainment not met.

@TE: Finished water data will not be
used for analytes where water quality
problems may be caused by the drinking
water treatment process such as the
formation of Trihalomethanes (THMs) or
problems that may be caused by the

- {Comment [D26]: Addec

distribution system (bacteria, lead, copper).

Whole-Body-
Contact
Recreation and
Secondary
Contact
Recreation

Fecal (oliformr_@ 24

or E. colicoun

Where there are at least five samples

Full: WATER QUALITY STANDARDS
not exceeded as a geometric mean, in a
of the last three years for which data is
available, for samples collected durin
seasons for which bacteria criteria apply

Non-Attainment: Requirements for full

attainment not met.

13 A geometric mean of 206 cfu/100 ml for E. coliMié used as a criterion value for Category B Ratieal Waters. Because
Missouri's Fecal Coliform Standard ended Decemlie2B08, any waters appearing on the 2008 303@)als a result of the

Fecal Coliform Standard will be
determined the status of the wa

r@d on thewiith the pollutant listed as “bacteria” until &iafent E. coli sampling has
1f

year taken during the recreational seasop: {

Yy

Comment [D27]: Updated to reflect minimum
numbers of samples needed to make an asse:
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TABLE 1.1. METHODS FOR ASSESSING COMPLIANCE WITH
WATER QUALITY STANDARDSUSED FOR 303(D) LISTING PURPOSES: NUMERIC
CRITERIA THAT ARE INCLUDED IN STATE WATER QUALITY STANDARDS, 10

CSR 20-7.031
BENEFICIAL | DATA TYPE DATA COMPLIANCE WITH WATER
USES QUALITY QUALITY STANDARDS?
CODE
Irrigation, Chemica 1-4 Full: WATER QUALITY STANDARDS
Livestock and not exceedeb following procedures stated
Wwildlife Water in TableB-1. | - { comment [D28]: Addec
Non-Attainment: Requirements for full
attainment not met.

)
*Maximum Contaminant Ley|
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TABLE 1.2. METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY
STANDARDSUSED FOR 303(D) LISTING PURPOSES: NARRATIVE CRITERIA
BASED ON NUMERIC THRESHOLDSNOT CONTAINED IN STATE WATER

QUALITY STANDARDS (10 CSR 20-7.031)

BENEFICIAL | DATA TYPE DATA COMPLIANCE WITH WATER
USES QUALITY QUALITY STANDARDS'
CODE —
Overall use Narrative criterie 1-4 Full: Stream appearan@pical
protection (all | for which reference or appropriate control streams
beneficial guantifiable this region of the state.
uses) measurements

can be made.

Non-Attainment: The weight of evidence
based on the narrative criteria in 10 CSR
20-7.031(3), de trates the observed
condition excee umeric threshold

nery for the attainment of a benefig
US

For example:

Color: Color as measured by the Platinum-

Cobalt visual method (SM 2120 B) in a
waterbody is statistically significantly
higher than a control water.

Objectionable Bottom Deposits: The

bottom that is covered by sewage sluti:[
trash or other materials reaching the wai
due to anthropogenic sources exceeds t

amount in reference or cpoirg| streams b
more than twenty perce E

Note: Watg = mixing zones and
unclassifie ters which support aquati
life on an intermittent basis shall be subj
to acute toxicity criteria for protection of
aquatic life. Waters in the initial Zone of
Dilution (ZID) shall not be subject to acut
toxicity criteria.

in

ial

ne

2ct

9]
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TABLE 1.2. METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY
STANDARDSUSED FOR 303(D) LISTING PURPOSES: NARRATIVE CRITERIA
BASED ON NUMERIC THRESHOLDSNOT CONTAINED IN STATE WATER

QUALITY STANDARDS (10 CSR 20-7.031)

BENEFICIAL | DATATYPE DATA COMPLIANCE WITH WATER
USES QUALITY QUALITY STANDARDS'
CODE
Protectin of Toxic Chemical 1-4 Full: No more than one acute toxic even

Aquatic Life

three{ years (does not include fish kills duy
to natural causes). No more than one _

exceedence of acute or chronic criterion
three years for all toxic¥. *°

Non-Attainment: Requirements for full
attainment not met.

14 The test result must be representative of watalitgifor the entire time period for which acuteatwonic criteria apply. For
ammonia the chronic exposure period is 30 daysalfather toxics 96 hours. The acute exposur@®gdor all toxics is 24
hours, except for ammonia which has a one hoursxpgeriod. The Department will review all appiate data, including
hydrographic data, to insure only representatita #aused. Except on large rivers where stornemfidws may persist at
relatively unvarying levels for several days, gsalnples collected during storm water flows will hetused for assessing
chronic toxicity criteria.
15n the case of toxic chemicals occurring in bent#@diment rather than in water, the numeric tholelshused to determine the
need for further evaluation will be the ProbabléEf Concentrations proposed in “Development anali&tion of Consensus-
Based Sediment Quality Guidelines for Freshwataskstems” by McDonald, D.D. et al. Arch. Enviroror€am. Toxicol.
39,20-31 (2000). These Probable Effect Conceaatrsiare as follows: 33 mg/kg As; 4.98 mg/kg Ad;1 mg/kg Cr; 149
mg/kg Cu; 48.6 mg/kg Ni; 128 mg/kg Pb; 459 mg/kg 861 pg/kg naphthalene; 1170 pg/kg phenanthrébgp pg/kg
pyrene; 1050 pg/kg benzo(a)anthracene, 1290 offikgene; 1450 pg/kg benzo(a)pyrene; 22,800 Ligtiagpolyaromatic
hydrocarbons; 676 pg/kg total PCBs. Chlordane 0@/gg; Sum DDE 31.3 ug/kg; Lindane (gamma-BH®pR4ug/kg. Where
multiple sediment contaminants exist, the Prob&lflect Concentrations Quotient shall not excee®.03ee Table B-1 and
Appendix D for more information on the Probable Effect Corications Quotient.

D

- { comment [D29]: Addec

in
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TABLE 1.2. METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY
STANDARDSUSED FOR 303(D) LISTING PURPOSES: NARRATIVE CRITERIA
BASED ON NUMERIC THRESHOLDSNOT CONTAINED IN STATE WATER

QUALITY STANDARDS (10 CSR 20-7.031)

BENEFICIAL
USES

DATATYPE

DATA
QUALITY
CODE

COMPLIANCE WITH WATER
QUALITY STANDARDS'

Protection of
Aquatic Life

Biological: Aq.
Invertebrates-
DNR Protocol*®

Biological:
MDC Fish
Community
(RAM) Protocol
(Ozark Plateau
only)

34

3-4

FEull: For seven or fewer samp and
following DNR wadeable streams
macroinvertebrate sampling and evaluat
protocols, 75% of the stream condition

index scores must be 16 or greater. Fauna

achieving these scores are considered tg

very similar to regional reference streams.

on

be

For greater than seven samples or for other

sampling and evaluation protocols, results

must be statistically similar to
representative reference or control stréa

Non-Attainment: For seven or fewer
samples and following DNR wadeable
streams macroinvertebrate sampling and
evaluation protocols, 75% of the @m
condition index scores must be 1

lower. Fauna achieving these scores ar¢
considered to be substantially different
from regional reference streamSor more
than seven samples or for other samplin
and evaluation protocols, results must be
statistically dissimilar to control or
representative reference streams.

FEull: For seven or fewer samples and
following MDC RAM fish community

protocols, 75% of the IBI scores must be
36 or greater. Fauna achieving these scg
are considered to be very similar to
regional reference streams. For greater
seven samples or for other sampling and
evaluation protocols, results must be

M

D

h

res

han

6 DNR invert protocol will not be used for assesshiethe Mississippi Alluvial Plains (bootheel ayeaie to lack of referen@
streams for comparison.
7 See Table B-1 and B-2. For test streams thasignificantly smaller than bioreference streams nehmth bioreference

streams and small control streams are used tosatfgebiol
display and take into account both types of corgti@ams.

@ integrity of the test stream, issessment of the data should
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TABLE 1.2. METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY
STANDARDSUSED FOR 303(D) LISTING PURPOSES: NARRATIVE CRITERIA
BASED ON NUMERIC THRESHOLDSNOT CONTAINED IN STATE WATER
QUALITY STANDARDS (10 CSR 20-7.031)

BENEFICIAL | DATA TYPE DATA COMPLIANCE WITH WATER
USES QUALITY QUALITY STANDARDS'
CODE

staistically similar to representatiy
reference or control stredfn

Suspected of Impairment: data not
conclusive (Category 2B). For first and
second order streams IBI score < 29.

streams will not be assessed for non-
For seven or fewer samples and followin
MDC RAM fish community protocols,
75% of the stream condition index score

these scores amnsidered to be
substantially different from regional
reference streamd-or more than seven
samples or for other sampling and
evaluation protocols, results must be
Other Biological 3.4 statistically _d|SS|m|Iar to control or(‘)
Data representative reference streatié’

Full: Results must be statistically similar|
to representative reference or control
streams?

Non-Attainment: Results must be
statistically dissimilar to control or
representative reference streams.

Non-Attainmerit: First and second or@

must be lower than 36. Fauna achieving

S {Comment [D30]: Addec

g

D

streams and small control streams are used tosa$gebi Al integrity of the test stream, éissessment of the data should
display and take into account both types of corgti@ams

191BI scores are from “Biological Criteria for StreaFish Communities ir@ouri” 2008. Doisy, etfat MDC. If habitat is a
likely problem the waterbody won't be listed as &ty 5 based on this It still could be Gatte 4C, 2B, or 3B.

20 For determining influence of poor habitat on theamples that are deemed as impaired, consultattorMDC RAM staff

will be utilized. If, through this consultation, lhigat is determined to be a significar@ibhﬁeﬂmr impairment, the water

18 See Table B-1 and B-2. For test streams thasigmzficantli smaller than bioreference streams ietmoth bioreference

body will not be rated as impaired, but as suspeirhpairment (categories 2B or 3
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TABLE 1.2. METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY
STANDARDSUSED FOR 303(D) LISTING PURPOSES: NARRATIVE CRITERIA
BASED ON NUMERIC THRESHOLDSNOT CONTAINED IN STATE WATER

QUALITY STANDARDS (10 CSR 20-7.031)

BENEFICIAL | DATA TYPE DATA COMPLIANCE WITH WATER
USES QUALITY QUALITY STANDARDS'
CODE —
Protection of | Toxicity testing 2 Full: No more than one test res{Q}
Aquatic Life of streams or statistically significant deviation from
lakes using controls in acute or chronic test in a three-
aquatic year period?
organisms
Non-Attainment: Requirements for full
attainment not met.
Fish Chemicals 1-2 Full: Fish tissue leels in fillets’=+9s, and | - { comment [D31]: Addec
Consumption | (tissue) eggs do not exceed guideli =E
Non-Attainment: Requirements for full
attainment not met.

Duration of Assessment Period

Except where the assessment period is specifioatlyd in Table 1.1, the time period for
which data will be used in making the assessmesttdrin Table 1 will be determined by the
data age considerations provided in Section I13213and data representativeness

considerations in Table 1.1 and footnote 14.

Assessment of Tier Three Waters

Waters given Tier Three protection by the antiddgt@n rule at 10 CSR 20-7.031(2),
shall be considered impaired if water quality daticate a reduction in the waters’
historical quality. Historical quality is deterneid from past data that best describes the

waters’ quality following pro
was given Tier Three protecti

21 Fish tissue threshold levels are; chlordane 0.kgnCrellin, J.R. 1989‘New Trigger Levels for Chlordane in Fish-Revised
Memo” Mo. Dept. of Health inter-office memorandum. Jdge 1989); mercury 0.3 mg/kg based on “Water @uélriterion
for Protection of Human Health: Methylmercury” ER23-R-01-001. Jan. 2001.

Ina 2012 DHSS Memo (not yet approved) these vdiags changed: Chlordane — 0.2 ; Mercury -0.27B$€0.540 ; lead

has not changed, but they do add atrazine and P{B&sFillet Advisory Concentrations (FFACs) in Missouri)
« http://www.epa.gov/waterscience/criteria/methylnieyémerctitl. pdf, PCBs 0.75 mg/kg, MDHSS MemorandAnogust 30,

2006"Development of PCB Risk-based Fish ConsumptiontlTables; and lead 0.3mg/kg (World Health Organization
1972 “Evaluation of Certain Food Additives and the @Gaminants Mercury, Lead and CadmiunW/HO Technical Report
Series No. 505, Sixteenth Report on the Joint FABOAExpert Committee on Food Additives. Geneva 33 Apsessment of
Mercury will be based on samples solely from tHfaing higher trophic level fish species; wallewauger, trout, black
bass, white bass, striped bass, northern pikéeftat catfish and blue catfish.

m@ion of the angigradation rule and at the time the water
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Historical data gathered at the time the watereweéren Tier Three protecti@ll be

used if available. Because historical data maljnhiéed, the historical quality of the

waters may be determined by comparing data fronagsessed segment with data from a
“representative” segment. A representative segiisembody or stretch of water that best
reflects the conditions that probably existed atttime the antidegradation rule first applied
to the waters being assessed. Examples of possjirlesentative data include 1) data from
segments upstream from assessed segments thaerdissharge e quality and
guantity that mimic the historical discharges te #ssessed seg and 2) data from
other bodies of water in the same ecoregion hazisignilar watershed and landscape and
receiving discharges and runoff e£the quality godntity that mimic the historical
discharges to the assessed seg . The assegsayaaiso use data from the assessed
segment gathered between the time of the initiadfofier Three protection and the last
known point in time in.whjch upstream dischargesoff and watershed conditions
remained the same w{ the data do not showignifisant trends of declining water
quality during that peroo.

The data used in the comparisons will be testeddomality and an appropriate statistical
test will be applied. The null hypothesis for thst will be that assessed segment and the
representative segment have the same water qualitiz. will be a one-tailed test (the test
will consider only the possibility that the assessegment has poorer water quality) with
the alpha level of 0.1, meaning that the test raistv greater than a 90 percent probability
that the assessed segment has poorer wal halityhe representative segment before
the assessed segment can be listed as im o

Other Types of Information

1. Observation and evaluation of waters for namgleance with state narrative water
quality criteria. Missouri's na@e water quwglcriteria, as described in 10 C 0-
7.031 Section (3), may be us evaluate wathesa quantitative value can
applied to the pollutant (see Table 1 page 15)s&marrative criteria apply to otk
classified and unclassified waters and prohibitftiewing in waters of the sta

a. Unsightly, putrescent or harmful bottom deposits,

b. Oil, scum and floating debris,

c. Unsightly color, turbidity or odor,

d. Substances or conditions causing toxicity to huraaimmal or aquatic life,

e. Human health hazard due to incidental contact,

f. Acute toxicity to livestock or wildlife, when used a drinking water supply,

Physical, chemical or hydrologic changes that imed natural biological
community, and

@

h. Used tires, car bodies, appliances, demolitionidebsed vehicles or equipment
and any solid waste as defined by Missouri's SWlaste Law,

i. Acute toxicity.


RANGELO
Highlight

RANGELO
Highlight

RANGELO
Sticky Note
...based on antidegradation considerations.

RANGELO
Highlight

RANGELO
Sticky Note
Some of these narrative requirements are "either/or" or "yes/no" and do not require quantification. For example, discarded tires and vehicles either are in the water or they are not.

RANGELO
Highlight

RANGELO
Sticky Note
must be used?

RANGELO
Highlight

RANGELO
Sticky Note
Note: MO's WQS do not allow for the occurrence of these substances or conditions "in moderation." Waters impacted by residues from CSOs, softening sludge discharges, illegal dumping, etc. constitute impaired waters with respect to the narrative criteria and should be listed on that basis.

RANGELO
Highlight

RANGELO
Sticky Note
Presupposes that WQ has not improved since that time. What if WQ has improved? That higher WQ condition must become the basis for further antidegradation assessments.

RANGELO
Highlight

RANGELO
Highlight

RANGELO
Sticky Note
This approach seemingly would allow for degradation of Tier 3 waters relative to improved conditions occurring sometime after assignment of Tier 3 status (that is, following implementation of BMPs, etc.).

RANGELO
Highlight

RANGELO
Sticky Note
Ditto.

RANGELO
Sticky Note
???


Methodology for the Development of the
2016 Section 303(d) List in Missouri
Page 27 of 38

2. Habitat assessment protocols for wadeable streamestieen establish@nd are
conducted in conjunction with sampling of aquatiedartebrates and the analysis of
aquatic invertebrates data. The Departmentneiiluse habitat assessment data alone for
assessment purposes.

E. Other 303(d) Listing Considerations

1. Adding to the Existing List or Expanding the Scaémpairment to a Previously Listed
Water

The listed portion of an impaired water may beéased based on recent monitoring data
following the guidelines in this document. Onenwre new pollutants may be added to
the listing for a water already on the list basederent monitoring data following these
same guidelines. Waters not previously listed bepadded to the list following the
guidelines in this document.

2. Deleting from the Existing List or Decreasing treofe of Impairment to a Previously
Listed Water

The listed portion of an impaired water may berdased based on recent monitoring
data following the guidelines in this document. e@m more pollutants may be deleted
from the listing for a water already on the lissed on recent monitoring data following
these same guidelines. Waters may be completelguedfrom the list for several
reason%, the most common being (1) water has returnedmaptiance with water
quality standards or (2) the water has an apprdeea Maximum Daily Loadstudy.

3. Prioritization of Waters for Total Maximum Daily bd Development

Section 303(d) of the Clean Water Act and federgulation 40 CFR 130.7(b)(4) require
states to submit a priority ranking of waters sgéljuiring Total Maximum Daily Loads.
The department will prioritize development of Tdximum Daily Loads based on
several variables including:

¢ severity of the water quality problem

« amount of time necessary to acquire sufficient taevelop the Total Maximum
Daily Load

 court orders, consent decrees or other formal agets

+ budgetary constraints, aQ
» amenability of the problérm treatm@

The department’s Total Maximum Daily Load scheduilerepresent its prioritization.

4. Resolution of Interstate/International Disagreata

22 see, “Guidance for 2006 Assessment, Listing agpbiRing Requirements Pursuant to Sections 303(#)(b) and 314 of the
Clean Water Act”. USEPA, Office of Water, WashimgtDC.
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The Department will review the draft 303(d) Lisfsall other states with which it shares a
border (Missouri River, Mississippi River, Des MefRiver and the St. Francis River) or
other interstate waters. Where the listing in haostate is different than in Missouri, the
department will request the data upon which thelisin the other state is based. This
data will be reviewed following all data evaluatignidelines previously discussed in this
document. The Missouri list mdoe changed pending the evaluation of this additidata.
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Appendix A

Excerpt fromGuidance for 2006 Assessment, Listing and RepoReguirements Pursuant to
Sections 303(d), 305(b) and 314 of the Clean Water July 29, 2005. USEPA pp.39-41.

G. How should statistical approaches be used innemnt determinations?

The state’s methodology should provide a ratiof@eny statistical interpretation of data
for the purpose of making an assessment determimati

1.

Description of statistical methods to be employesdrious circumstances:

The methodology should provide a clear explanatiowhich analytic tools the state
uses and under which circumstances. EPA recomnthatithe methodology explain
issues such as the selection of key sample statigtrithmetic mean concentration,
median concentration, or a percentile), null anerahtive hypotheses, confidence
intervals, and Type | and Type Il error threshold$ie choice of a statistic tool
should be based on the known or expected distobuf the concentration of a
pollutant in the segment (e.g., normal or log ndjrimeboth time and space.

Past EPA guidance, 1997 305(b) and 2000 CALM,menended making non-
attainment decisions for “conventional pollutantsTotal Suspended Solids, pH,
Biochemical Oxygen Demand, fecal coliform bacteia oil and grease — when
more than 10% of measurements exceed the watatyqeriterion; however, EPA
guidance has not eng nged use of the 10% ruteothier pollutants, including
toxics. Use of this r E en addressing conveatipollutants, is appropriate if its
application i=—consistent with the manner in whiod applicable water quality
criterion arressed. An example of a watelityuaiterion for whic

assessment based on the 10% rule would be appeoride EPA acut@ter
quality criterion for fecal coliform bacteria, ajgalble to protection of water contact
recreational use. This 1976-issued water qualitgrion was expressed as, “...no
more than ten percent of the samples exceedin@#00Dper 100ml, during a 30-day
period. This assessment methodology is clearlgctife of the water quality
criterion.

On the other hand, use of the 10 percent ruleterpreting water quality data is
usually not consistent with water quality criteriexpressed either as: (1)
instantaneous maxima not to be surpassed at ary ¢in{2) average ¢ entrations
over specified times. In the case of “instantaisenaxima (or minimver to
occur” criteria use of the 10 percent rule typigddlads to the belief that segment
conditions are equal to or better than specifiethieywater quality criterion, when
they in fact are considerably worse. (That is|lytaht concentrations are above the
criterion concentration a far greater proportiorthaf time than specified by the water
quality criterion). Conversely, use of this deafsrule in concert with water quality
criterion expressed as average concentrationsspesific times can lead to
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concluding that segment conditions are worse thatemguality criterion, when in
fact, they are not. If the state applies differdgtision rules for different types of
pollutants (e.g., toxic, conventional, and non-antional pollutants) and of
standards (e.g., acute versus chronic criteriadoitic life or human heal@\e
state should provide a reasonable rationale suppdtie choice of a particular

statistical approach to each of its different sétsollutants and types of standards.

2. Elucidation of policy choices embedded in sébecof particular statistical
approaches and use of certain assumptions:

EPA strongly encourages states to highlight paliegisions implicit in the statistical
analysis that they have chosen to employ in vardinesimstances. For example, if
hypothesis testing is used, the state should niakiecision-making rules transparent
by explaining why it chose either “meeting Waterafty Standards” or “not meeting
Water Quality Standards” as the null hypothesifutedle presumption) as a general
rule for all waters, a category of waters, or afivilual segment. Starting with the
assumption that a water is “healthy” when employiggothesis testing means that a
segment will be identified as impaired, and plaice@ategory 4 or 5, only if
substantial amounts of credible evidence existtote the presumption. By contrast,
making the null hypothesis “Water Quality Standardsbeing met” shifts the burden
of proof to those who believe the segment is, at, faeeting Water Quality
Standards.

Which “null hypothesis” a state selects could lljkereate contrasting incentives
regarding support for additional ambient monitorémgong different stakeholders. If
the null hypothesis is “meeting standards”, theas wo previous data on the
segment, and no additional existing and readilylavie data and information is
collected, then the “null hypothesis” cannot bece&d, and the segment would not
be placed in Category 4 or 5. In this situatitlwse concerned about possible
adverse consequences of having a segment declarpdifed” might have little
interest in collection of additional ambient daMeanwhile, users of the segment
would likely want to have the segment monitoredih&y can be assured that it is
indeed capable of supporting the uses of conc®mthe other hand, if the null
hypothesis is changed to “segment not meeting Watatity Standards”: then those
that would prefer that a particular segment ndabeled “impaired” would probably
want more data collected, in hopes of proving thatnull hypothesis is not true.

Another key policy issue in hypothesis testing/iet significance level to use in
deciding whether to reject the null hypothesisckPig a high level of significance

for rejecting the null hypothesis means that gesaphasis is being placed on
avoiding a Type | error (rejecting the null hypatlse when in fact, the null
hypothesis is true). This means that if a 0.1@iS@ance level is chosen, the state
wants to keep the chance of making a Type | efror below 10 percent. Hence, if
the chosen null hypothesis is “segment meeting WQtrlity Standards”, the state is
trying to keep the chance of saying a segmentsirad, when in reality it is not,
under 10 percent.
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An additional policy issue is the Type Il error®{ rejecting the null hypothesis,
when it should have been). The probability of TYiperrors depends on several
factors. One key factor is the number of sampladable. With a fixed number of
samples, as the probability of Type | error deasathe probability of a Type Il error
increases. States would ideally collect enoughpsesrso the chances of making
Type | and Type Il errors are simultaneously smblhfortunately, resources needed
to collect those numbers of samples are quite oftgrmvailable.

The final example of a policy issue that a sthtmufd describe is the rationale for
concentrating limited resources to support dateectibn and statistical analysis in
segments where there are documented water queditygmns or where the
combination of nonpoint source loadings and padotrse discharges would indicate
a strong potential for a water quality problem xse

EPA recommends that, when picking the decisioasrahd statistical methods to be
utilized when interpreting data and informatiomtes attempt to minimize the
chances of making either of the following two esror

» Concluding the segment is impaired, when in faigt itot, and
» Deciding not to declare a segment impaired, whemiit fact impaired.

States should specify in their methodology whatisicance level they have chosen to use, in
various circumstances. The methodology would Bestribe in “plain English” the likelihood
of deciding to list a segment that in reality i< mopaired (Type | error if the null hypothesis is
“segment not impaired”). Also, EPA encouragesestad estimate, in their assessment
databases, the probability of making a Type Il refnot putting on the 303(d) List a segment
that in fact fails to meet r Quality Standayed)en: (1) commonly-available numbers of
grab samples are avail and (2) the degrear@nce in pollutant concentrations are at
commonly encountered levels. For example, if @@ssment is being performed wit[h a water

quality criterid (WQC) expressed as a 30-day avecagcentration of a certain pollutant, it - {Comment [D32]: Addec

would be useful to estimate the probability of @&yl error when the number of available
samples over a 30-day period is equal to the awemagber of samples for that pollutant in
segments statewide, or in a given group of segmasgtsiming a degree of variance in levels of
the pollutant often observed over typical 30-dayquis
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Appendix B
Statistical Considerations

The most recent EPA guidance on the use of statistithe 303(d) listing methodology document
is given in Appendix A. Within this guidance thene three major recommendations regarding

statistics:

» Provide a description of which analytical tools gitete uses under various circumstances,

* When conducting hypothesis testing, explain théouarcircumstances under which the
burden of proof is placed on proving the watemigpaired and when it is placed on proving
the water is unimpaired, and

e Explain the level of statistical significance usedler various circumstances.

Description of Analytical Tools

The Tables B-1 and B-2 below describes the analytiols the department will use to determine
impairment (Table B-1) and to determine when listeders are no longer impaired (Table B-2).

TABLE B -1. DESCRIPTION OF ANALYTICAL TOOLSFOR DETERMINING IF
WATERSARE IMPAIRED

between test streal
and control stream

nvalue exceeds
tabular “t” value

for test alpha

Beneficial Analytes Analytical Tool Decision Rule/ Criterion Used Significance
Use Hypothesis with the Level
Decision Rulé®
Narrative Color Hypothesis Test Null Hypothesis: Reject Null 0.10
Criteria (Narrative) | Two Sample, one tailed| There is no Hypothesis if
“t “Test difference in color | calculated “t”

2 Where hypothesis testing is used for media othen fish tissue, for data sets with five samplefeweer, a 75 percent
confidence interval around the appropriate cemgradencies will be used to determine use attainstafis. Use attainment will
be determined as follows: (1) If the criterionuals above this interval (all values within theeiwal are in conformance with
the criterion), rate as unimpaired. (2) If theemiibn value falls within this interval, rate as mpaired and place in Category 2B
or 3B. (3) If the criterion value is below thigenval (all values within the interval are not mnformance with the criterion),

or fish tissue this procedutiebe used with the following changes: (1) it lapply only to sample sizes of
(2) a 50% confidence intenililbe used in place of the 75% confidence interval

rate as impai

less than fou
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TABLE B -1. DESCRIPTION OF ANALYTICAL TOOLSFOR DETERMINING IF
WATERSARE IMPAIRED

Comment [D33]: Added, and removed “one
sided confidence limit”

for Sg===L¢ sizes|r
morel.

For RAM Fish IBI
protocol:

Binomial probability f
Sample sizes|[8 or m

)

Frequency of full
sustaining scores
the same as for

biological criteria

fully sustaining
scores on test

stream is

significantly Iesi:CD

than for biologic
criteria reference
streams.

Beneficial Analytes Analytical Tool Decision Rule/ Criterion Used Significance
Use Hypothesis with the Level
Decision Rulé®
Bottom Hypothesis Test, Two | Null Hypothesis: Reject Null 0.40
Deposits Sample, one tailed “t Solids of Hypothesis if 60%
(Narrative) | “Test| | anthropogenic_ _ _| Lower Confidencel = _ = {
origin cover less | Limit (LCL) of
than 20% of stream mean percent fine|
bottom where sediment
velocity is less than deposition (pfsd)
0.5 feet/second. in stream is
greater than t ]
sum of the plez>
the control and 20]
% more of the
stream bottom.
i.e., where the pfs
is expressed as a
decimal, test
stream pfsd >
(control stream
pfsd)+
(0.20)* Q
Aquatic Life | Biological | For DNR Invert Using DNR Invert. | Reject Null 0.10
Monitoring | protocol: protocol: Hypothesis
(Narrative) | Binomial probability | Null Hypothesis: | if frequency of

Comment [D34]: Added, and removed “30 or
more”

Comment [D35]: Same comment as above ]

24|f data is non-normal a nonparametric test wil
With current software we use the Mann-Whitney

L@ a comparison of medians. The same 20@tetiffe still applies.
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TABLE B -1. DESCRIPTION OF ANALYTICAL TOOLSFOR DETERMINING IF
WATERSARE IMPAIRED

Comment [D36]: Added

Beneficial Analytes Analytical Tool Decision Rule/ Criterion Used Significance
Use Hypothesis with the Level
Decision Rulé®
For DNR Invert protocol| A direct Rate as impaired if Not applicable
andsample sizes greatef comparison of biological criteria
than 30: frequencies reference stream
Direct comparison. between tesand frequency of
biological criteria | sustain-
[For RAM Fish IBI reference streams | ing scores is m
protocol and will be made than five percer@
sample sizes greater than more than test
30: stream
Direct comparisoh. | | B
For other biological datd: Null Hypothesis, Reject Null 0.1
An appropriate Community Hypothesis
parametric or metric(s) in test If metric scores
nonparametric test will | stream is the same| for test stream arg
be used. asfor a reference | significantly less
stream or control | than reference or
streams contro stream.
Other biological
monitoring to be
determined by type
of data.
Aquatic Life | Toxic Not applicable No more than one Not applicable Not applicabl
Chemicals toxic event, toxicity|
in test failure or
Water. exceedence of acute
(Numeric) or chronic criterion
in 3 years.
Toxic Comparison of mean to| Waters are judged
Chemicals | PEL value. to be Impaired if
in sample mean
Sediments Exceeds 15% of
(Narrative) PEL or 150% of
PEQ®
Aquatic Life | temperatureg, Binomial probability Null Hypothesis: Reject Null [Not a
pH, total No more than 10%| Hypothesis if the applicaQIET[’
diss. gases, of samples exceed [Type | error rate is [
oil and thewate ity |lessthan0O.fl | - {
grease, diss criterion@
oxygen
(Numeric)

)

Comment [D38]: Added, removed “0.1(

Comment [D37]: Added, removed “ exceedanc
frequency is significantly more than 10%”

2 Where there is convincing evidence of a healiblogical community (fish and/o@tic inverteferanonitoring data) or
convincing evidence of a lack of toxicity (two specbioassay tests of sediment elutriate wateedingent pore water), this
evidence will be evaluated in conjunction with gesliment PEL data
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TABLE B -1. DESCRIPTION OF ANALYTICAL TOOLSFOR DETERMINING IF
WATERSARE IMPAIRED

)

i

criterion value.

Beneficial Analytes Analytical Tool Decision Rule/ Criterion Used Significance
Use Hypothesis with the Level
Decision Rulé® =N
Groundwater| E.coli Binomial Probability | Null Hypothesis: | Reject Null | Q.;QQ - {Comment [D39]: Removed “10% Exceedant
| | Protection No more than 10%| Hypothesis if the
of samples exceed [Type | error rate is ‘
the lessthan0.l | - ‘{Comment [D40]: Added, removed “exceedanc
water quality frequency is significantly more than 10
criterion
Fish Toxic Hypothesis test Null Hypothesis: Reject Null 0.40
Consumption| Chemicals | 1-Sided Confidence Levels of Hypothesi
in water Limit contaminants in if the ﬁo%gis
(Numeric) water do not exceedgreater than the
criterion. criterion value.
Fish Toxic Four or more samples: | Null Hypothesis: Reject Null 0.40
Consumption| Chemicals | Hypothesis test Levels in fillet Hypothesis if the
in Tissue 1-Sided Confidence samples or fish 60% LCL is
(Narrative) | Limit eggs do pxceed greater than the
criterion"is criterion value.
Drinking Toxic Hypothesis test Null Hypothesis: Reject Null 0.40
Water Chemicals | 1-Sided Confidence Levels of Hypothesis if the
Supply (Numeric) limit contaminants do | 60% LCL is
(Raw) not exceed greater than the
criterion. criterion value.
Drinking Non-toxic | Hypothesis test Null Hypothesis: Reject Null 0.40
Water Chemicals | 1-Sided Confidence Levels of Hypothesis
Supply (Numeric) limit contaminants do | if the 60% LCL is
(Raw) not exceed greater than the
criterion. criterion value.
Drinking Toxic Methods stipulated by | Methods stipulated| Methods Methods
Water Chemicals | Safe Drinking Water by stipulated by stipulated by
Supply Act Safe Drinking Safe Drinking Safe Drinking
(Finished) Water Water Water Act
Act Act
Whole Body | Bacteria Geometric Mean Null Hypothesis: Reject Null -Not
Contact and | (Numeric) Levels of Hypothesis Applicable
Secondary contaminants do | if the Geometrig
Contact Rec. not exceed Mean Q
criterion. is greater than t
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TABLE B -1. DESCRIPTION OF ANALYTICAL TOOLSFOR DETERMINING IF
WATERSARE IMPAIRED

criterion value.

Beneficial Analytes Analytical Tool Decision Rule/ Criterion Used Significance
Use Hypothesis with the Level
Decision Rulé®
Irrigation & | Toxic Hypothesis test Null Hypothesis: Reject Null 0.40
Livestock Chemicals | 1-Sided Confidence Levels of Hypothesis if the
Water (Numeric) limit contaminants do | 60% LCL is
not exceed greater than the
criterion. criterion value.
Protection of | Nutrients in | Hypothesis te&t Null hypothesis: Reject Null 0.40
Aquatic Life | Lakes Criteria are not hypothesis if 60%
(Numeric) exceeded. LCL value is
more than

26 State nutrient criteria require at least four stemper year taken near the outflow point of tte lgor resewoir@een May
1 and August 31 for at least four different, nateesarily consecutive, years.
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TABLE B -2. DESCRIPTION OF ANALYTICAL TOOLSFOR DETERMINING WHEN WATERSARE
NO LONGER IMPAIRED

t [D41]: Previously footnote 27 was a

Same a; TabL duplicate of footnote 25. Removed duplication.

Beneficial Analytes Analytical Tool Decision Rule/ Criterion Used Significance
Use Hypothesis with the Level
Decision Rulé® I
Narrative Color Same as Table B-1 Same as Table B-1  Same as Tab|e0.40 \Q’
Criteria (Narrative B-1
Bottom Same as Table B-1 Same as Table B-1 Same as Tab|e0.40
Deposits B-1
(Narrative)
Aquatic Life | Biological | DNR Invert Protocol: Same as Table B-1  Same as Table | 0.40
Monitoring | For 8 to 30 samples B-1
(Narrative) | Same as Table B-1
RAM Fish IBI Protocol:
For 8 to 30 samples
Same as Table B-1
For DNR Invert Protocol Same as Table Same as Table Same as Table|
For more than 30 B-1. B-1. B-1.
Same as Table B-1
RAM Fish IBI Protocol:
For 8 to 30 samples
Same as Table B-1
For other biological datg: Same as Table Same as Table 0.40
Same as Table B-1. B-1. B-1.
Toxic Same as Table B-1. Same as Table | Same as Table Same as Table
Chemicals B-1. B-1. B-1.
in Water.
Toxic Comparison of mean to| Water is judged to | Not applicable Not applicable
Chemicals | PEL value. be unimpaired if
in sample mean does
Sediments not exceed 150 %
of PEL or 150% of]
PEQ? _ e
Aquatic Life | Temperatur| 30 or fewer samples: Same as Table Same as Table
e, pH, total | Same as Table B-1. B-1. B-1. B-1.
diss. gases,
oil and
grease, More than 30 samples: | Same as Table Same as Table Same as Table
diss. oxygen Same as Table B-1. B-1. B-1. B-1.
Groundwater| E.coli Same as Table B-1. Same as Table | Same as Table Same as Table
Protection B-1. B-1. B-1.
Fish Toxic Same as Table B-1. Same as Table Reject null 0.40
Consumption| Chemicals B-1. hypothesig==e
in water 60% UCL@
greater than the
criterion value.
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TABLE B -2. DESCRIPTION OF ANALYTICAL TOOLSFOR DETERMINING WHEN WATERSARE
NO LONGER IMPAIRED

Beneficial Analytes Analytical Tool Decision Rule/ Criterion Used Significance
Use Hypothesis with the Level
Decision Rulé®
Toxic Same as Table B-1. Same as Table Reject null 0.40
Chemicals B-1. hypothesis if the
in Tissue 60% UCL is
greater than the
criterion value.
Drinking Toxic Same as Table B-1. Same as Table Reject null 0.40
Water Chemicals B-1. hypothesis if the
Supply 60% UCL is
(Raw) greater than the
criterion value.
Drinking Non-toxic | Same as Table B-1. Same as Table Reject null 0.40
Water Chemicals B-1. hypothesis if the
Supply 60% UCL is
(Raw) greater than the
criterion value.
Drinking Toxic Same as Table B-1. Same as Table Same as Table Same as Table
Water Chemicals, B-1. B-1. B-1.
Supply
(Finished)
Whole Body | Bacteria Same as Table B-1. Same as Table Same as Table Not applicable
Contact and B-1. B-1
Secondary
Contact Rec.
Irrigation & | Toxic Same as Table B-1. Same as Table Reject null 0.40
Livestock Chemicals B-1. hypothesis if the
Water 60% UCL is
greater than the
criterion value.
Protection of | Nutrients in | Same as Table B-1. Same as Table Same as Table 0.40
Aquatic Life | Lakes B-1. B-1.

Rationale for the Burden-of-Proof

Hypothesis testing is a common statistical practitlee procedure involves first stating a
hypothesis you want to test, such as “the mosufatly seen color on clothing at a St. Louis
Cardinals game is red” and then the opposite drhyplothesis “red is not the most frequently seen
color on clothing at a Cardinals game.” Then &istieal test is applied to the data (a sampléhef t
predominant color of clothing worn by 200 fans &adinals game on July 12) and based on an

analysis of that data, one of the two hypothesekasen as correct.

In hypothesis testing, the burden-of-proof is alsvay the alternate hypothesis. In other words,
there must be very convincing data to make us colecthat the null hypothesis is not true and that
we must accept the alternate hypothesis. How agimg the data must be is stated as the
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“significance level” of the test. A significancevkel of 0.10 means that there must be at least a 90
percent probability that the alternate hypothesistie before we can accept it and reject the null
hypothesis.

For analysis of a specific kind of data, eithertist significance level or the statement of nod a
alternative hypotheses, or both, can be variedhiese the desired degree of statistical rigore Th
department has chosen to maintain a consisteof sell and alternate hypotheses for all our
statistical procedures. The null hypothesis welitbat the water body in question is unimpaired and
the alternate hypothesis will be that it is impdiréd/arying the level of statistical rigor will be
accomplished by varying the test significance leel determining impairment (Table B-1) test
significance levels are set at either 0.1 or 0.daming the data must show a 90% or 60%
probability respectively, that the water body igpaired. However, if the department retained these
same test significance levels in determining whemgaired water had been restored to an
unimpaired status (Table B-2) some undesirabldteesan occur.

For example, using a 0.1 significance level foed®ining both impairment and nonimpai@t; if
the sample data indicate the stream had a 92 pgeuaability of being impaired, it would be rated
as impaired. If subsequent data was collectechdddd to the database and the data now showed
the water had an 88 percent chance of being ingbaitevould be rated as unimpaired. Judging as
unimpaired a water with only a 12 percent probgbdf being unimpaired is clearly a poor
decision. To correct this problem, the departmehituse a test significance level of 0.4 for some
analytes and 0.6 for others. This will increaseaanfidence in determining compliance with
criteria to 40 percent and 60 percent respectiveder t rst case conditions, and for most
databases will provide an even higher level of 'n:i:mfc!e]@’J

Level of Significance Used in Tests

The choice of significance levels is largely retate two concerns. The first is concerned with
matching error rates with the severity of the cagusaces of making a decision error. The second
addresses the need to balance, to the degreecptaetiType | and Type Il error rates.

For relatively small databases, the disparity betw&ype | and Type Il errors can be large. The
table below shows error rates calculated usindithemial distribution for two very similar
situations. Type | error rates are based on arstmeith a 10 percent exceedence rate of a standard
and Type |l error rates for a stream with a 15 perexceedence rate of a standard. Note that
choosing a Type | error rate of 0.05 rather thd® increases an already very large Type Il error
rate by about 10 percent. Also note that for @giVype | error rate, the Type |l error rate dexdin

as sample size increases.
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TableB - 3. Effectsof Typel Error Ratesand Sample Sizeon Typell Error

Rates
No. of | No. Meetin| Type | | Type|l No. of No. Meetin{ Type | | Type |
Samples Standards | Error | 1l Samples | Standards | Error | Error
Rate Error Rate Rate
Rate
6 5 A46¢ | 78 4 2 .0E .8¢
11 9 .30z | .78 9 6 .0E .8€
18 15 .26€ | .72 15 11 .0E .82
25 21 .23€ | .68 21 16 .0E .8C
27 20 .0E &

Use of the Binomial Probability Distribution fortkrpretation of the Ten Percent Rule

There are two options for assessing data for cempdi with the ten percent rule. One is to simply
calculate the percent of time the criterion valkiaat met and to judge the water to be impaired if
this value is greater than ten percent. The sepwttiod is to use some evaluative procedure that
can review the data and provide a probability stete regarding the compliance with the ten
percent rule. Since the latter option allows esmwesit decisions relative to specific test
significance levels and the first option does ti, latter option is preferred. The procedure ehos

is the binomial probabilitﬂl distribution. _ - - Comment [D42]: Removed from sentence “for
””””””””””””””””””””” data sets up to size 30. Use of the binomial

probability is difficult for larger sample sizesné

Other Statistical Considerations for these larger data sets impairment will be
determined by making direct comparison of percent

. ) . i ) i of samples not compliant with the criterion value
Prior to calculation of confidence limits, the nality of the data set will be evaluated. If with the ten percent guideline.”

normality is improved by a data transformation, ¢befidence limits will be calculated on the
transformed data.

Time of sample collection may be biased and interfgth an accurate measurement of frequency
of exceedence of a criterion. Data sets composedlyror entirely of storm water data or data
collected only during a season when water qualioplems are expected c esult in a biased
estimate of the true exceedence frequency. Iretbases, the department ?léLse methods to
estimate the true annual frequenc==nd displaetbakulations whenever they result in a change
in the impairment status of a Wa

For waters judged to be impaired based on bioldgiata where data evaluation procedures are not
specifical ted in Table 1, the statistical prdare used, test assumptions and results will be
reported,
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Appendix C
Examples of Statistical Procedures

Two Sample “t” Test for Color

Null Hypothesis: Amount of color is no greater @st stream than in a control stream. (As stated,
this is a one-sided test, meaning that we are iotgyested in determining whether or not the color
level in the test stream is greater than in a cbstream.) If the null hypothesis had been “antoun
of color is different in the test and control stresd we would have been interested in determining if
the amount of color was either less than or grehger the control stream, a two-sided test).

Significance Level (also known as the alpha lev&@l.0

Data Set: Platinum-Cobalt color units data fortdst stream and a control stream samples
collected at each stream on same date.

Test Streal 70 45 35 45 60 60 80
Control Strear 50 40 20 40 3C 40 75
Difference (-C) |20 5 15 5 30 20 5

Statistics for the Difference: Mean = 14.28, stadd#eviation =9.76, n=7

Calculated “t” value = (square root of n)(mean)igi@rd deviation = 3.86

Tabular “t” value is taken from a table of the tiistribution for 2 alpha (0.20) and n-1 degrees of
freedom. Tabular “t” = 1.44.

Since calculated “t” value is greater than tabtlalue, reject the null hypothesis and concludg th
the test stream is impaired by color.

Statistical Procedure for Mercury in Fish Tigsue ___ { comment [D43]: This example wted
””””””””””””””””” from the 50% CL to the 60% LCL thg rently

. L. used. The 60% LCL is followed regaruress of

Data Set: data in pg/Kg 130, 230, 450. Mea®; Standard Deviation = 163.7 sample size. Therefore reference to fish tissue

samples less than or greater than 4 data sesfor fi

The 60% Lower Confidence Limit Interval = the saenpiean minus the quantity: s g

((0.253)(163.7)/square root 3) = 23.9. Thus WEG.CL Confidence Interval is
246.088 ng/Kg.

The criterion value is 300 pg/Kg. Therefore, sitite 60% LCL Confidence Interval is less than the
criterion value, the water is judged to be unimgeéiby mercury in fish tissue, and the waterbody is
placed in either Category 2B or 3B.
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Appendix D
The M eaning of the Sediment Quotient and How to Calculate It

While sediment criteria in the form of Probably éff Concentratio$ are given for several
individual contaminants, it is recognized that wineultiple contaminants occur in sediment,
toxicity may occur even though the lg==pf eadhvidual pollutant does not reach toxic levels.
The method of estimating the synergeffectmuftiple pollutants in sediments given in
McDonald et alis the calculation of a Probably Effect Concemtrat Quotient. This
calculation is made by dividing the pollutant camication in the sample by the Probably Effect

Concentrations value for that pollutariitor single samples, thelues are summed and - comment [D44]: Addec

the concentration value for each parameter will$ed for the quotient.

Example: A sediment sample contains the followrsplts in mg/kg.
Arsenic 2.5, Cadmium 4.5, Copper 17, Lead Z0f; 260.

The Probably Effect Concentrations values for thsepollutants in respective order are
33, 4.98, 149, 128, 459.

Probably Effect Concentrations Quotient =
((2.5/(33)) + (4.5/(4.98)) + (17/(149)) + (100/(228& (260/(459)))/5 = 0. 488

Based on research by McDonald (2000) 83% of sedisamples with Probably Effect
Concentrations quotients less than 0.5 were noic-tetiile 85% of sediment samples with
Probably Effect Concentrations quotients greaten .5 were toxic. Based on these findings a
Probably Effect Concentrations to insure consisterith the threshold values used for
indivi@ pollutants (150% of PEC value), a quitigreater than 0.75 will be judged to be
toxic.

27 Level at which harmful effects on the aquatic camity are likely to be observed.

N

(N

Comment [D45]: Removed ‘Since the LMD
uses 150% of the PEL as the “threshold value”,
have modified the calculation of the sediment
quotient by using 150% of the PEL value in the
calculatior.”

A
{ comment [D46]: Addec

(N

e
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January 31, 2014

Ms. Trish Rielly

Water Protection Program

Missouri Department of Natural Resources
P.O.Box 176

Jefferson City, MO 65102

RE: Public Comments for the proposed Methodology for the Development of the 2016
Section 303(d) List in Missouri

Ms. Reilly:

The Metropolitan St. Louis Sewer District (MSD) is offering this letter into the public record
during the public notice period associated with the Missouri Department of Natural Resources’
(MDNR or Department) proposed Methodology for the Development of the 2016 Section 303(d)
List in Missouri (listing methodology document, or LMD). MSD very much appreciates the
Department’s consideration of public comments, as the listing and delisting decisions that result
from applying the LMD protocols significantly influence operations, management, and capital
improvements planning efforts for private, municipal, and state environmental programs across
Missouri. The professionalism and technical expertise of you and your supporting scientists is
well-recognized. For this reason, we hope you will consider these comments on their technical
merit, regulatory basis, and in accordance with a science-based policy approach and direct your
staff to work with stakeholders to make sure critical comments (such as burden of proof to
list/delist) are adequately addressed.

In general, we are concerned that the 2016 LMD public notice process was very disjointed and
resulted in a document that is inconsistent and confusing. Many of the inconsistencies are likely
due to the fact that the original draft public notice document was revised during the public notice
period after the Department held the first of two public information sessions. Although we
appreciate that the Department hosted these sessions, we believe revising the LMD during the
public notice period complicated the process and added to the document’s inconsistencies. These
inconsistencies impact our ability to make specific, informed comments on important sections of
the LMD. For example, several narrative descriptions and statistical analyses presented in Tables
1.1, 1.2, B-1, and B-2 are incomplete or provide conflicting information. Because these tables
form the basis for listing and delisting decisions, it is important that they accurately define the
rationale and methods that will be used. More specific comments regarding these and other
issues are included below.

VAT TR TG S BT
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MSD also remains concerned about several issues that were identified during the 2012 public
notice period but not addressed in the final 2014 LMD. Because the issues were not addressed,
they remain outstanding in the draft 2016 LMD. These issues include, but are not limited to,
using a greater burden of proof to delist a waterbody than to list it for some parameters, applying
environmental indicators that are listed as criteria or requirements in the water quality standards
(e.g., applying E. coli requirements as groundwater criteria), clarifying how the Department will
interpret “other biological data,” determining appropriate sample sizes and data age, and defining
methods for choosing appropriately-sized reference or control streams. We discussed some of
these issues in our 2012 comment letter, which is attached for your reference. We have also
included comments on these issues in this letter.

Comment 1. The methods used to list a water as impaired should be the same as those
used to delist the same water.

As we noted in our 2012 comments, the LMD prescribes a greater burden of proof to delist
waters than to list them for some parameters by changing the statistical significance (biological
data, color) or confidence levels (some toxics) associated with the recommended tests.
Appendix B includes a description of the analytical tools that will be used to determine if a
waterbody is impaired (Table B-1) or if a waterbody that was previously determined to be
impaired is now unimpaired (Table B-2). As the Department explains (pages 40-41) in the
section “Rationale for the Burden of Proof,” the major difference between Tables B-1 and B-2 is
that the burden of proof for delisting is greater than for initial listing. This is accomplished by
changing the significance level of statistical tests in Table B-2 for several data types. The
Department justifies this approach with the following explanation (page 41, emphasis added):

“However, if the department retained these same test significance levels in
determining when an impaired water had been restored to an unimpaired status
(Table B-2) some undesirable results can occur. For example, using a 0.1
significance level for determining both impairment and non-impairment; if the
sample data indicate the stream had a 92 percent probability of being impaired, it
would be rated as impaired. If subsequent data was collected and added to the
database and the data now showed the water had an 88 percent chance of being
impaired, it would be rated as unimpaired. Judging as unimpaired a water with
only a 12 percent probability of being unimpaired is clearly a poor decision.”

In the example given by the Department, it is not apparent what undesirable environmental
effects would occur from implementing a 0.1 significance level for listing purposes that would
suddenly not occur when delisting. By changing the significance level and acceptable Type 1
error after a stream is judged to be impaired, the Department is effectively making the policy
decision that it should be more difficult to remove an impairment (e.g., increasing the statistical
rejection region). The rationale for changing the burden of proof is not clear as waterbodies that
are very close to the water quality standard (slightly above or below) are not likely to represent a
fundamentally different biological or chemical condition. The issue is further complicated by the
fact that for some parameters, such as lake nutrients and bacteria, the burden of proof is indeed
the same for listing and delisting.
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As the Department is aware, these statistical decisions have major ramifications on future
planning, monitoring, and TMDL development efforts and incorrect decisions can lead to
unnecessary financial and resource burdens to both the state and permittees, with little to no
defined environmental benefit. To illustrate the point, consider a theoretical stream from which
“three of 10 macroinvertebrate samples had a Missouri Stream Condition Index (MSCI) score of
less than the required 16. Assuming reference streams met the MSCI threshold 90% of the time,
the stream would be listed as impaired using the binomial probability approach because the
calculated type 1 error rate of 0.07 is less than the required level of significance (0.1). Because
the burden of proof changes once a stream is listed (required significance of 0.4) under the
current protocols, 13 additional, consecutive samples that score above a 16 would have to be
collected for the stream to be delisted (p = 0.408). However, if the burden of proof were not
changed, only two additional, consecutive samples (p = 0.111) that score a 16 would have to be
collected to delist the stream.

Theoretical Stream Listing/Delisting Example for 10 Biological Samples*

Required # of Exceedances | # of Additional
LMD Requirement Alpha to th?t Woul(.i . Samples Needed

. . Trigger Initial w/out an Exceedance
List/Delist . o .
Listing to Delist

Differing Burden of
Proof (Bxisting LMD) | *1/04 310 13
Similar Burden of 0.1/0.1 3/10 2
Proof =

*Assumes reference streams score 16 or higher in 90% of samples.

It is apparent that increasing the burden of proof for delisting decisions is an onerous and
unnecessary requirement which has no ecological basis. Furthermore, increasing the burden of
proof almost ensures that waters will be listed for a longer period of time than what otherwise
may be necessary; considering that macroinvertebrates are generally only collected once during
the spring and fall, the theoretical stream above would be listed as impaired for at least another
6.5 years, assuming 13 more samples with a MSCI score above 16 were collected.

We continue to request that methods and decision criteria used to list a stream also be used to
delist a stream. We recognize that some may believe that this request constrains the
Department’s ability to exercise best professional judgment in some situations, however
additional data can always be collected for streams that are of questionable quality.

Comment 2. The Department should improve the consistency of language within and
between Tables 1.1, 1.2, B-1, and B-2.

In the draft LMD, there are a number of instances where language presented in Tables 1.1, 1.2,
B-1, and B-2 is inconsistent both within and between the tables. The tables also reference each
other quite a bit. These inconsistencies and references make it difficult to understand MDNR’s
proposed method and provide substantive comments, and will cause significant confusion in
future listing and delisting decisions if left unchanged.
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For example, in Table B-1 two analytical tools each (binomial probability and direct comparison)
are presented for both macroinvertebrates and fish with eight or more samples. It is not clear if
this was done on purpose or is a typographical error, but it gives the impression that two different
methods could or would be used to evaluate impairment. Then in Table B-2, the same biological
monitoring analytical tool section differentiates between waters with between 8 to 30 and more
than 30 samples, instead of only 8 or more as indicated in Table B-1, and then follows with
“Same as Table B-1.” For this section, it is not clear what should and should not be the same
between the two tables. This is an example of just one of many confusing items in the tables.

MSD requests that MDNR reevaluate the information in the tables to ensure that language and
tools are consistent and clear. One approach that may be helpful is to combine the tables so that
information regarding data requirements, listing thresholds, and analytical tools to list and delist
are presented together in a single table for each beneficial use/analyte combination. This would
greatly facilitate understanding, review, and implementation of the methodology.

Comment 3. A complete fact sheet should be provided for each listing and delisting
decision.

While we appreciate the time and effort MDNR invests in preparing the Excel worksheets that
are made available during the public notice period, we note that critical information that may
help to interpret listing decisions is often missing. This includes, but is not limited to,
information related to quality assurance, detection limits, habitat scores and quality (including
the number of habitats sampled), and the environmental conditions before or during sample
collection.

We would therefore request that the Department provide a complete fact sheet for each
waterbody proposed for assignment to Categories 2B, 3B, 4C, or 5, as well as those proposed for
delisting. At a minimum, the fact sheet should include a summary of all relevant information,
explain the scope and basis for the decision, provide the raw data (including the information
mentioned above), the proposed listing category, and demonstrate how the data meet thresholds
outlined in the LMD. We believe that these fact sheets would help improve transparency and
incorporate sound science into the 303(d) process.

Comment 4. Waterbodies currently listed as impaired for water quality criteria or
beneficial uses that are expected to change in the near future should be considered a low
priority for TMDL development.

A number of new water quality standards regulations were adopted following the recent triennial
review. These new regulations represent a significant change in how water quality standards will
be administered in the state. Additionally, several existing water quality criteria may be changing
in the near future. Stakeholders have requested that MDNR evaluate the implementation issues
related to these changes and if necessary, modify the regulations during the next one to three
triennial reviews to address any uncertainties. MSD is concerned that these new and changing
regulations introduce significant uncertainty into the water quality standards and assessment
process. Based on our understanding of potential water quality standards changes, we request
that MDNR identify existing impairments for chloride, ammonia, losing stream bacteria,
recreational bacteria, dissolved oxygen, and nutrients as low TMDL priorities. This would allow
MDNR to concentrate resources on waters where impairment thresholds are more certain. We
would request that MDNR include this consideration in Section ILE.3 of the LMD.
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Comment S. Data age, quality, and minimum sample sizes should be addressed when
making impairment decisions.

The LMD states (page 15) that when data older than seven years are used to make a listing
decision, the Department will provide a written justification for using those data. To our
knowledge, very few listing decisions that incorporate older data have explored whether or not
those data should be used. The LMD also states (page 16) that only Data Code Two or above are
generally used for making listing decisions; however, data quality or codes is rarely discussed or
apparent in the listing worksheets. We note that data age and quality are critical issues that must
be considered to make a fully informed listing decision. Therefore, MSD requests that the
Department provide data age and quality information in listing fact sheets discussed in Comment
3 above. If this information is not available or suggests the data are not representative, the
Department should consider waters with suspected impairments as Category 2B or 3B until
sufficient data are collected.

Another data concern we have is related to the minimum number of samples needed to make a
listing determination. In 2012, we also raised this issue specifically with respect to fish
community data. Other than the five minimum samples required for assessing compliance with
recreational uses, this issue is not addressed in the LMD. As the Department is aware,
environmental data, and particularly biological data, can be highly variable and may introduce
significant uncertainty into conclusions regarding impairment status. We therefore request that
the Department set appropriate minimum sample sizes for all data types that will be used to make
listing decisions.

Comment 6. The E. coli value listed in Table 1.1 is not a groundwater protection criterion.
The proposed LMD identifies E. coli bacteria as a criterion to assess attainment of groundwater
protection uses (page 19). We recognize this likely represents the Department’s intent to address
the E. coli losing stream criterion of 126 cfu/100 mL found at 10 CSR 20-7.031(4)(C). However,
we note that Missouri’s water quality standards do not include a groundwater protection
beneficial use for bacteria. We request the Department either better define the linkage between
the E. coli decision threshold and groundwater protection use or remove the threshold altogether.
If this is retained in the LMD, bacteria TMDLs for losing streams should be a low priority until
the appropriateness of this “criterion” can be further analyzed.

Comment 7. Environmental indicators used to detect beneficial use impairment on a
statewide basis should be limited to criteria or requirements listed in Missouri’s Water
Quality Standards.

As we noted in our 2012 comments, there are several environmental indicators used to detect
impairment that are not approved water quality standards. Examples of these unapproved
standards include total cobalt color, biocriteria (e.g., benthic macroinvertebrates, fish, and “other
biological data”), sediment quality guidelines, and others. The net result of this approach is
issuance of water quality-based permit limits in TMDL watersheds that are not based on
approved water quality standards. We understand that setting TMDL-specific water quality
targets may be needed for unique situations and waterways. However, it appears that unapproved
standards could be used throughout the state and applied to multiple waterways which will
unnecessarily commit departmental and permittee resources on problematic TMDLs. Therefore,
we request that the LMD should state that unapproved standards cannot be used to place waters
in Category 5. In this request, we note that fiscal impacts associated with implementation of
unapproved standards have not been quantified.



MS. TRISH RIELLY JANUARY 31,2014
WATER PROTECTION PROGRAM PAGE 6

Comment 8. Including considerations for habitat limitations have strengthened the LMD
protocols but these protocols may need to be refined.

MSD supports the Department’s willingness to further consider habitat as a limiting factor when
evaluating biological community data. Minimum habitat requirements for macroinvertebrates
have been in the LMD for some time (bottom of page 17) and the new inclusion of Appendix E
for fish community data is necessary, as habitat is a critical element that must be evaluated to
better understand biological results. However, to our knowledge, habitat data are rarely
evaluated or presented in the listing worksheets even though it is required in the LMD. With
respect to macroinvertebrates, we would expect that Stream Habitat Assessment Project
Procedure (SHAPP) scores and information related to the number and quality of individual
habitats sampled would be relevant to the evaluation.

We believe that as long as habitat-related listing decisions are appropriately documented and
available for review and comment, they play an important role in evaluating impairment status.
Therefore, we suggest that MDNR review all waters currently in Category 4A or 5 as the result
of a biological impairment to determine if those waters are habitat-limited. If they are, they
should be moved to Category 4C as outlined in the existing LMD procedures.

With respect to Appendix E, we have several questions about how the habitat metrics and 0.39
threshold were chosen. For example, the QCPH1 index was selected as being the best overall
indicator of habitat condition, but little justification was presented to support that assertion.
Further, it appears that MDNR and MDC only evaluated the QCPHI1 with respect to unimpaired
stream communities, and did not test it against impaired streams. As a result, it is unclear how
well the metric or 0.39 threshold can differentiate between impaired and unimpaired streams.
Until these and other questions are better understood, the 2016 LMD should, in addition to the
0.39 QCPH1 threshold, allow for consideration of other habitat measures. This could be
addressed by revising Appendix E to include the original workgroup recommendation:

When fish IBI scores indicate waterbody impairment as determined by the LMD
rules, DNR assessment staff will consult with MDC on the habitat scores
associated with these samples. Based on the results of this consultation, if DNR
concludes that: '

. the majority of the low scores also have physical habitat scores that are
suspect but do not clearly indicate either good habitat or poor habitat, the
fish community will be assessed as “suspect” and in the absence of other
data indicating zmpazrment the water body will be placed in category 2B
or 3B.

o the majority of the low scores have physical habitat scores that indicate
poor habitat condition, the fish community will be assessed as impaired by
habitat and in the absence of other data requiring 303(d) listing, the water
body would be placed in category 4C.

o the majority of the low scores have physical habitat scores that indicate
good habitat condition, the water body will be assessed as having a fish
community impaired by a stressor other than habitat and placed in
category 5, the state 303(d) List unless a TMDL that addresses these
stressors has been approved, in which case, the water body will be placed
in category 4A.
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We also suggest revising footnote 20 to improve consistency with Appendix E as follows:

2%IBI scores are from “Biological Criteria for Streams and Fish Communities in
Missouri” 2008. Doisy, et al. for MDC. If habitat limitations (as measured by
either the QCPHI1 score or other appropriate metrics) habitat-is are judged to
contrlbute to low fish community scores, h-kehLa—pfeb}em the waterbody wen’t

will be included in
Category 4C, 2B, or 3B.

Comment 9. The Department should specify the methods for choosing appropriate
reference or control streams for biological data comparisons. Also, MDNR should
generally limit biological data comparisons to streams that have the same Valley Segment
Type (VST) code.

In footnote 18 the Department states, “For test streams that are significantly smaller than
bioreference streams where both bioreference streams and small control streams are used to
assess the biological integrity of the test stream, the assessment of the data should display and
take into account both types of control streams.” We fully support MDNR’s stance that
biological data should be considered with respect to stream size. However, the Department
should be more specific with respect to what it considers a significant difference in size, as well
as the methods that should be used to choose appropriate comparison streams.

Tn our past comments, we have suggested that the Department use an approach’ that relies on
watershed area and streamflow as a guide for choosing comparison streams. However, recent
~ revisions to Missouri’s water quality standards integrate the Missouri Resource Assessment
Partnership’s (MoRAP) VST mapping layer into the state waterbody classification system.
Because the VST layer is a.lready attributed according to categories of stream size, flow,
gradient, temperature, and geology?, it should be used as a guide for choosing comparison
streams. This would be advantageous because it would standardize the selection process and
improve consistency with the water quality standards.

When accurately defined, reference or control streams are the most accurate way to characterize
attainable conditions for a stream or region. Because the VST classification layer already groups
waterbodies with similar important characteristics, it would seem reasonable that the VSTs
should also serve as the basis for defining attainable conditions for similar-sized streams. In
other words, biological data collected from a test stream should only be measured against
comparison streams from the same VST code, as these streams would be the best available

representatives of biological potential in the region. '

MSD requests that MDNR specify that 1) the VST layer will be used as the basis for choosing
biological comparison streams, and 2) biological data comparisons will generally be limited to
streams that have the same VST code.

: Hughes, R., D. Larsen, and J. Omernik. 1986. Regional Reference Sites: a Method for Assessing Stream Potentials.
Environmental Management 5:629-635.
2 Sowa, S., D. Diamond, R. Abbitt, G. Annis, T. Gordon, M. Morey, G. Sorensen, and D. True. 2004. The Aquatic

Component of Gap Analysis: A Missouri Prototype. Final Report Issued to The United States Department of
Defense Legacy Program. Missouri Resource Assessment Partnership, University of Missouri-Columbia. Columbia.
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Comment 10. The Department should clarify how it intends to apply and interpret “other
biological data” when listing or de-listing waterbody segments.

In Table 1.2 of the draft LMD, “other biological data” is listed as an acceptable data type that
may be used to determine impairment status. Although we acknowledge that a variety of
biological data may be useful in assessing the status of an aquatic community, we are concerned
that data requirements and procedures for applying “other biological data” are not mentioned in
the LMD. Specifically, we are concerned that 1) it is not clear if the same data type must be used
to de-list a stream as to list it, and 2) the use of “other biological data” may inadvertently lower
the burden of proof than would otherwise be required to make a listing decision (e.g., using a
single metric rather than a multi-metric index such as the MSCI score). We request that the
“other biological data” allowance be removed until approvable data collection, analysis, and
application methods can be developed and presented in the appropriate public participation
process. Should the Department choose to retain the “other biological data” allowance in the
LMD, we request that the LMD be revised to include language that clarifies these uncertainties.

Comment 11. The weight of evidence approach used to translate narrative criteria should
be more clearly explained.

On page 17 of the LMD, MDNR discusses that a “weight of evidence” analysis will be used
when analyzing compliance with numeric thresholds used to translate narrative water quality
criteria. These numeric thresholds include parameters listed in Table 1.2 and sediment toxicity
listed in Table B-1. While we recognize the Department’s need to exercise best professional
judgment in some circumstances, we request that MDNR more clearly explain the process that
will be used to conduct a weight of evidence analysis. More specifically, we believe the
Department should better outline the data types, sample sizes, relative data weightings, and
decision-making processes; we note that the revised redline version of the draft LMD also
included a comment (see Comment RAV20 on page 17) that the reference to “other [data] types”
needed clarification.

We are also concerned that there may be considerable uncertainty in listing decisions made based
on a single numeric translator. For example, for sediment toxicity the LMD uses Probable
Effects Concentrations (PECs) to estimate toxicity thresholds. As the Department knows, actual
sediment toxicity is ultimately based on bioavailability, which varies with site-specific
conditions. Without additional lines of evidence, PECs alone may not be adequate indicators of
biological health. Another numeric translator of concern is the “other biological data” category.
Although we acknowledge that biological data other than macroinvertebrate MSCI or fish IBI
scores may be useful, this category is very vague - data requirements and procedures for
applying it are not mentioned in the LMD. For the reasons discussed in Comment #10 above, we
would question its (“other biological data”) reliability as an impairment indicator if it were the
only line of evidence used.

Therefore, we request the Department more clearly explain the weight of evidence approach and
specify that where multiple lines of evidence are not available, MDNR will assign waters to
Category 2B or 3B until additional data are available to make an informed impairment decision.
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Comment 12. Revise the section on “Threatened Waters” to more accurately reflect EPA
guidance.

Currently, the LMD is not specific when addressing how MDNR will evaluate threatened waters
(pages 6 and 17). We request that the sections that discuss threatened waters be revised to more
accurately reflect EPA’s 2006 Assessment and Reporting Guidance document referenced on
page 4 of the LMD. The guidance states (emphasis added):

EPA recommends that states consider as threatened those segments that are
currently attaining WQS, but are projected as the result of applying a valid
statistical methodology to exceed WQS by the next listing cycle (every two
years). For example, segments should be listed if the analysis of existing data and
information demonstrates a declining trend in the segment’s WQS, and the
“projected trend will result in a failure to meet that standard by the date of the next
list (i.e., 2008 for purposes of the 2006 assessment cycle). The state assessment
and listing methodology should describe how the state identifies threatened

segments.

We suggest revising the section on page 6 as outlined below. Language regarding threatened
waters on page 17 should also be updated, as appropriate. In accordance with the guidance, we
also request that MDNR define the statistical methods and thresholds that will be used to conduct
time trend analyses.

When a statistically-valid time trend analysis indicates that a water that-would
otherwise-be currently in Categories 1, 2, or 3 has-a-time-trend-analysis for one or

more discrete water quality pollutants that—indicates—the—water—is—eurrently
maintaining—all-beneficialuses—but will not continue to meet—these maintain

designated beneficial uses before the next listing cycle, it will be considered a
“threatened water.” A threatened water will be treated as an impaired water and
placed in the appropriate Category (4A, 4B, or 5).

Comment 13. The Department should add language to Section IL.B. that allows the use of
site-specific calculations, as opposed to default assumptions, when evaluating compliance
for some parameters.

Oftentimes, the Department relies on default data assumptions when evaluating water quality
standards compliance for parameters that vary seasonally or with environmental conditions.
Default assumptions for pH, hardness, and water temperature assumptions are generally the most
common. MDNR should amend Section II.B., and any other relevant section, to both identify
any default data assumptions that will be used to make listing decisions and indicate that site-
specific data may be used in place of these default assumptions.

Comment 14. Typographical errors.

o Remove the word “All” in the heading for Section II.B. To be consistent with the
text that indicates “[t]hese sources presently include, but are not limited to...”, the
word “all” should be removed from the heading.

. The word “inverts” should be replaced with “macroinvertebrates” throughout the
document.
. Section 1.B.21. refers to data sources 22-25 but there is no data source 24 or 25

listed.
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Thank you for the opportunity to comment on the proposed methodology. We look forward to
working with MDNR to develop an LMD document that is transparent, objective, and repeatable.
Please contact John Lodderhose, Assistant Director of Engineering, at (314) 436-8714 or
jlodderhose@stlmsd.com if you have any questions or would like to discuss these issues further.

IS

Susan M. Myers
General Counsel

Sincerely,

cc: Jay Hoskins
John Lodderhose
Rich Unverferth
Kristol Whatley
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March 15, 2012

Mr. John Ford

Water Quality Monitoring and Assessment Section
Missouri Department of Natural Resources
P.O.Box 176

Jefferson City, Missouri 65102

RE:  Public Comments for Missouri’s 2014 Listing Methodology Document
Dear Mr. Ford:

This comment letter is offered into the public record during the public notice period associated with Missouri’s
proposed 2014 Listing Methodology Document (LMD). With this letter, the Metropolitan St. Louis Sewer
District (MSD) requests the Missouri Department of Natural Resources (Department) to remove or better support
several proposed changes to the LMD.

Comment 1. The weight of available evidence and methods used fo list 2 waterway as impaired should be
equal and comparable to information needed to de-list the same waterway.

The proposed LMD includes several new methods or rationale for placing a waterbody on the 303(d) list. These
newly proposed methods include use of ‘other biological data’, fish IBI data provided by the Missouri
Department of Conservation, and sediment guality guidelines — among others. Should these newly proposed
methods be adopted into the LMD, we believe the same decision criteria used to list a waterway as impaired also
be applied when evaluating the waterway for delisting. This request is in many ways intuitive, and speaks directly
to the scientific weight of evidence principle. Clearly, a situation to be avoided is Hinkson Creek, where a
macroinvertebrate bio-criteria excursion frequency of 0% (i.e., 100% achievement) initially placed in the Total
Maximum Daily Load study contradicts the allowable excursion frequency (i.e., approximately 25%) in the bio-
criteria protocol. Another example would be where a crayfish or mussel study (e.g., ‘other biologic data’) is used
to list a stream, but application of Missouri’s macroinvertebrate protocol is needed to delist that same stream. As
we are sure the Department is aware, each aquatic indicator assemblage (e.g., benthic macroinvertebrates, fish,
plankton, etc.) features unique and differing sensitivities to pollution or stress. Consequently, an impairment
detected by a crayfish or mussel study may, or may not be, reflected in macroinvertebrate scores. Thus, we
request that methods and decision criteria used to list a stream also be used to delist a stream. We recognize this
request apparently constrains the Department to exercise best professional judgment in some situations, but
believe any methodological procedure should feature comparable listing and delisting decision criteria.

Comment 2. Any environmental indicator used to detect beneficial use impairmen{ on a statewide basis
should be published in Missouri’s Water Quality Standards.
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In our review of the LMD, we note that several environmental indicators used to detect impairment are not
approved water quality standards. Examples of these unapproved standards include cobalt color criteria, bio-
criteria (e.g., benthic macroinvertebrates, fish, and ‘other biological data’), sediment quality guidelines, and
others. The net result of this approach is issuance of water quality-based permit limits in TMDL watersheds that
are not based on approved water quality standards. We understand that setting TMDL-specific water quality
targets is needed for unique situations and waterways. However, it appears that unapproved standards could be
used throughout the state and applied to multiple waterways. Therefore, we request that these unapproved
standards be formally incorporated into Missouri’s Water Quality Standards prior to use as listing decision
thresholds. In this request, we note that fiscal impacts associated with implementation of unapproved standards
have not been characterized.

Comment 3. Technical rationale for reducing the fish tissue sample size from three to one should be
provided.

The proposed LMD includes a reduction in fish tissue sample size from three to one (Page 3). Understanding
that all environmental parameters have variability, it is not clear why multiple samples are no longer required to
describe fish tissue data. Representing fish tissue regimes with a single point-in-time sample appears to conflict
with the multi-year averaging period that applies to human health criteria. A LMD approach that better aligns
with the human health averaging period would include multiple samples collected over multiple years. Therefore,
we request that the Department use the same fish tissue sample size requirement as specified in the 2012 LMD.

Comment 4. Fish IBI data reported by .the Department appear to be highly variable. A longer averaging
period or larger minimum sample size should be considered.

Some fish IBI data presented in spreadsheets provided as part of the 2012 303(d) listing process are highly
variable. For example, three reported IBI scores collected over a five-year period from two locations in Dry
Creek (WBID 3418) ranged from 15 (impaired) to 37 (unimpaired). At Fox Creek (WBID 1842), IBI scores were
even more variable; three IBI scores ranged from 11 (impaired) to 37 (unimpaired) at one site over a one-month
sampling period.

These results suggest that IBI scores for a waterbody are spatially and temporally variable, and could introduce
significant uncertainty into the Department’s conclusions regarding impairment status for waterbodies in the
Ozarks. We request that the Department consider this variability by setting an appropriate minimum sample size
and averaging period requirement for Ozark ﬁsh IBI data in the LMD before they can be used to assess
impairment decisions.

Comment 5. For biological data comparisons, the Department should specify the allowable watershed
area and annual stream flow differences between test streams and control or reference streams when
evaluating biological data.

In Table 1.2, footnote 15 on page 21 the Department states, “For test streams that are significantly smaller than
bio-reference streams where both bio-reference streams and small control streams are used to assess the
biological integrity of the test siream, the assessment of the data should display and take into account both types
of control streams.”

We fully support the Department’s stance that biological data should be considered with respect to stream size
however, we would ask that the Department be more specific in what it considers to be a significant difference in
size. We suggest the Department adopt the approach used by Hughes et. al (1986, citation below). In their
methodology, they suggest only using comparison streams with a watershed area and mean annual discharge that
are within an order of magnitude of the control stream. This specification is generally used in many state bio-
criteria programs and provides a more objective, defensible method for determining data applicability.
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We also request that the Department expand the stream size requirement in footnote 15 to apply to all types of

biological data. As the LMD is currently written, it appears as if the Department intends only to use comparable
sized-streams when evaluating macroinvertebrate data.

Hughes, R, D. Larsen, and J. Omernik. 1986. Regional Reference Sites: a Method for Assessing Stream
Potentials. Environmental Management 5:629-635.

Comment 6: The Department should apply the same significance levels when evaluating the attainment
status of impaired and unimpaired waters.

In Appendix B, the Department includes a description of the analytical tools that will be used to determine if a
waterbody is impaired (Table B-1) or if a waterbody that was previously determined to be impaired is now
unimpaired (Table B-2). As the Department explains (page 32) in the section “Rationale for the Burden of
Proof,” the major difference between Tables B-1 and B-2 is that the burden of proof for demonstrating attainment
is higher than for demonstrating impairment. This is accomplished by changing the significance level of
statistical tests in Table B-2 for several data types. The Department justifies this approach with the following
explanation (page 32, emphasis added):

“However, if the department retained these same test significance levels in determining when an
impaired water had been restored to an unimpaired status (Table B-2) some undesirable results
can occur. For example, using a 0.1 significance level for determining both impairment and
non-impairment; if the sample data indicate the stream had a 92 percent probability of being
impaired, it would be rated as impaired. If subsequent data was collected and added to the
database and the data now showed the water had an 88 percent chance of being impaired, it
would be rated as unimpaired. Judging as unimpaired a water with only a 12 percent probability
of being unimpaired is clearly a poor decision.”

It is clear that the Department believes that it is inappropriate to apply the same probability thresholds when
going from impaired to unimpaired but the rationale for doing so is not clear. In the example given by the
Department, it is not apparent what undesirable results or poor decision will occur if the significance level is held
constant at 0.1. By increasing the significance level and acceptable Type 1 error after a stream is judged to be
impaired, the Department is effectively making the policy decision that it should be more difficult to get a stream
de-listed than listed (e.g., increasing the statistical rejection region and burden of proof). The rationale for
changing the burden of proof is not clear as waterbodies that are very close to the water quality standard (slightly
above or below) are not likely to represent a fundamentally different biologic condition. Therefore, we
respectfully request that the Department maintain consistent significance levels (0.1 for most tests) between
Tables B-1 and B-2.

Thank you for the opportunity to comment on the proposed 2014 Listing Methodology Document. Please contact
John Lodderhose at 314-436-8714 if you have any questions or require additional information.

Sincerely, -
cl
(6334/1/\, { ] g
Susan M. Myers
General Counsel
SMM/lad

ce: John Lodderhose, MSD
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January 31,2014

M. Trish Rielly,

*Water Protection Program
‘ 'MISSOUI‘I Department of Natural Resources
'P.0.Box 176 C A
Jefferson Clty, MO»65102

- ;Subject Publlc Comments Regarding the Proposed Methodology for the Development of the 2016
Sectlon 303(d) Llst in MISSOUI'I Document ' Co

Ms. Beilly:; |

The Crty of St Joseph MISSOUI‘I (Cnty) submlts these comments regardmg the proposed Methodology for
“the Development of the: 2016 Section 303(d) List'i m Missouri placed on publlc notice: by the Mlssour|
’ Department of Natural Resources (MDNR or Department) on October 15, 2013 This I|stmg ’
methodology document {LMD} is extremely important.as it lays out the process for makmg lmpalrment
‘dec15|ons Ifthese processes mappropnately lead to false lmpalrment deasnons ensulng regulatory
" actions will lead to unwairanted resources. spent by MDNR, the us Envn'onmental Protectlon Agency
(USEPA) regulated point sources, and the publlc Alternatlvely, approprrate water qualrty protections
are not afforded if Missouri’s methodology does not suffi crently |dent|fy truly lmpalred waters.
rherefore itis paramount that MDNR develop and appIy sound methods to make lmpalrment dec15|ons

‘ Modrf fcations to the proposed 2016 LMD durmg the publrc notrce process makes publrc comment
drﬂicult and Irkely Ied to mcons:stencres :

:MDNR posted a revnsed proposed 2016 LMD to the Department s websrte durlng the publlc comment
period. We are unaware of the posting date, although the revised LMD fllename suggests that it was

: -posted onor after November 26; 2013: MDNR documents indicate:that the revrsnons were made to
rmprove the LMD based upon.comments received durrng the November:14, 2013 publlc avallablllty

' sessron and mcorporate recent habitat data. analyses These revrsrons have led to lnconS|stenC|es _
between Tables 1.2, B-1, and B-2, which are critical tables that defi ine the methods to make |mpa|rment ,
‘decisions. In partrcular the biological data analysis methods are inconsistent with respect to sample size

"~ and statlstlcal sngnlf icance levels. These inconsistencies make. meanmgful public comment difficult. If

' Tables B-1 and B-2 are accurately displayed, we assert that deIrstmg dech|ons based on b|ologrcal data




C should use equivalent significance levels as listing decisions. The apparently proposed higher confidence

" level for delisting waters using macromvertebrate or fish data poses an extremely high bar given the .

' , typncally small datasets that form the basns for. these listing decisions.

' ‘Data used to make impairment deas:ons should be well dowmented and data use restnctrons should
,be conslstently applied.

MDNR appropnately characterlzes the need for’ hlgh quallty and representatlve data in making
impairment decisions. However, MDNR does not typlcally provide data quality information with
“individual data during public notice of impairment decisions. We assert that this mformatlon is cr|t|cal
- for the publlc’s ability to review |mpa|rment decisions and to document MDNR’s process in screening -
.. data of insufﬁcient quality. In addition, the LMD places a data age restriction of seven years unless
* MDNR demonstrates that older data are still representative of current conditions. Given the
_investments that are being made into point and nonpoint source reductlons data older than seven
_years old should typlcally be considered suspect with respect to representativeness of current
~ conditions. Therefore MDNR should provide sound justification when usrng data older than seven.
.years. Data quality mformatlon should also be provrded in all impairment decrsron worksheets Lastly,
'MDNR should not use: small datasets to make |mpa|rment decrsrons For example no fewer than 10

samples should be used to Judge datasets agalnst the “10% rule Given the financial |mpacts to MDNR 3

- USEPA, and the publlc additional data, should be collected to make more mformed |mpa|rment
_' ‘decisions when datasets are limited i in size. If data quallty information is not available, '

B representatlveness is questlonable or. datasets are limited in size, MDNR should pIace waters wrth ‘
L suspected |mpalrments into Category 2B or 3B until suffi crent data are avallable to make lnformed AR
o decrsrons ' C : ‘ :

| - ) Habrtat rmpacts should be carefully consldered when makmg :mparrment dec:smns based upon

B blologlcal data.

_' o We strongly support MDNR’s mclusron of habltat consrderatlons when assessrng blologlcal data and _
makrng impairment decnsnons based upon. these data MDNR: mcludes habitat threshold values when
assessmg both macromvertebrate and fish communltles however, these habltat assessment

measurements differ between these two communities. We urge that MDNR, the Missouri Department B

of Conservation (MDC) and other resource professionals work together to develop a srngle habitat
- assessment procedure and metrlcs, if possrble -A single habltat protocol would greatly improve data -
* collection effi cnency and abllrty to assess both fish and macromvertebrate data with.a smgle habitat

: metrlc ' ' " '

MDNR and MDC chose a habltat metric (QCPHI) and threshold value (0 39) to determlne if habltat

, l|m|tat|ons lead to fish community. |mpa|rments We appreciate the efforts of these : agencres to develop-
this threshold however, this-metric and threshold value was ﬁrst assrgned m the LMD with the revision -
o _released durlng the publlc notice period. Therefore additional documentation and stakeholder input”

o should be gathered pnor to making |mpa|rment decrsmns based upon fi sh commumty data.

The LMD specrf es that macrornvertebrate communities are consrdered lmpalred due to habitat if
, habltat scores are Iess than 75% of reference stream habltat scores. ThlS prowsron is consistent w1th




previous listing cycle LMDs. While the scoring system is not defi ned ‘we believe that MDNR uses the
Stream Habitat Assessment Prolect Procedure (SHAPP) to make these decisions. MDNR has made at

least one recommendation to categorize a macroinvertebrate community as habitat impaired

(Troublesome Creek) We support this decision; however, we are unaware of habitat assessment

documentation in other 303(d) listing decisions. We also believe that additional habitat assessments are.

relevant in implementing the Missouri macroinvertebrate protocol for listing decisions. . In particular, »
macromvertebrate data should not be used for impairment decisions if a sample habitat is not present
or very limited for sample collection. . For example MDNR should not make a I|st|ng decnsnon on

-macroinvertebrate data if rootmat substrate is not available or disproportionately small in the study
stream compared to reference or control streams. We also contend that natural losing stream

conditions may also reduce macroinvertebrate communities and should be taken into account as MDNR |

does with fish communities. Therefore, we assert that MDNR should include habitat assessment v :
~information related to the number and quality of individual habitats sampled in all listing decision =~

" documentation. We also urge MDNR to review possible habitat limitations for all current Categories 4A

and 5 waters Ilsted as lmpalred dueto macromvertebrate scores.

o Fish data comparlsons should be made onIy where science supports and cons:stent w:th Mlssoun s ‘

" new stream class:ﬁcatlon system.

. _' We support MDNR’s assertlon that ﬁsh communlty Index of Biotic lntegrlty (lBI) comparlsons shouId
s only occur.in ecoreglons and stream. snzes where adequate relatlonshlps between lBI scores and

' impalrment exist. Currently, the 18 metrlc .only applies. to. th|rd through fi fth order streams in the Ozark ;, :

: “Plateau., MDNR: should redefine this llmltatlon in-terms of the new stream cla551ﬁcat|on system mcIuded

within 10 CSR 20-7. 031 which will be effective by the time of the 2016 303(d) list.- These. stream orders '_ -

. -would I|kely only apply to creeks and p055|bly small rivers in the Missouri Resource Assessment

Partnership’s {MoRAP) Valley Segment Type (VST) | mappmg Iayer adopted by reference in Mlssourl s :
water quality standards We urge MDNR to begin using th|s classifi catlon system within the 2016 LMD A

to provnde greater transparency and consnstency in the assessment process
: ‘\Macromvertebrate data analyses should be made w:th comparable reference or control streams

The proposed 2016 LMD includes: revisions to better def‘ ine the |mportance of using only comparable

7 reference or control streams when analyzing macroinvertebrate cominunities. However, we are aware -

' 'of only two delistmgs fromthe proposed 2014 303(d) list attributed to reference and study stream _
comparablllty issues. We urge MDNR to provide greater specnf icity to ensure only comparable reference

or control streams are used. Specifically, we believe that MDNR should only compare study and }

| -b,refe_rence or control streams that have identical VST size classification unless there is a compelling

reason to broaden the- comparison For eS(ample it may be appropriate to compare biological data from » o

“the downstream portlon ofa headwater segment to the upstream portion of a creek segment In

addltlon to stream size, MDNR should also limit comparlsons to streams wrth S|m|Iar VST. attnbutes (i e g

»zflow gradient, temperature -and geology) After making these refi nements to the process of ensuring

B ‘comparability between study and reference or control streams, MDNR should reevaluate all preV|ous

" l|st|ng decisions of waters in Categorles 4 and 5to determlne if these were mﬂuenced by comparablllty
" issues. . : S v . .




Impairment decisions based upon “other” biological data evaluations should be done very carefully.

Macroinvertebrate and fish communities should serve as the primary biological endpoints for
asseSSment of narrative criteria given the amount of effort expended to develop an understanding of
these communities. In addition, the Missouri Stream Condition Index and fish IBI should be the primary’
metrics used for these assessments-provided the amount of State resources that were invested to

- develop scientifically sound metrics. Other biological endpoints should be carefully assessed if
consi'dered for impairment decisions. In fact, we suggest that in most cases MDNR should assign waters
- to Categories 2B or 3B if use impairment is suspected based upon other biological endpoints MDNR
should then prioritize macroinvertebrate and fish sampllng and use a weight of evidence: approach to -
make an impairment decrsnon :

: The proposed 2016 LMD maccurately assigns the losmg stream E coli criterion to groundwater
- protection. ‘

- The proposed‘ 2016 LMD lists E. coli bacteria as a criterion to assess attainment of groundwater =
protectlon uses (Tables 1. 1 B-1, and B-2). We recogmze this likely represents the Department's intent. -
to address the E. coli losing stream criterion of 126 ¢fu/100 mL in 10 CSR 20-7 .031. However, Missouri’ s

-water quality standards do not include a groundwater protection beneficial use for bacteria. Therefore
these tables should be modlf ed to refer to Iosmg stream protection. In add|t|on the City again asserts

that Missouri's losing stream crlterlon is not justifi ied by sound science as this value i iswas meant tobea '
) ‘Iong—term geometrlc mean- for protectlon of SW|mm|ng We urge MDNR to. reevaluate this crlterlon‘

durmg the next triennlal rev:ew of water quallty standards
. Additional d'etailfshould be provided under the weight of evidence approach.
- Missouri’s LMDs have included for quite some time a weight-of evrdence approach for evaIuatlon of

/ numerlc translators of narrative cr|ter|a ‘The pertlnent section of the 2016 LMD follows

: ”The Department w:II use a welght of evidence anaIys:s for all narrative criteria. For those ‘
analytes with numeric thresholds, the threshold values given in Table 1.2 will trigger a weight of ;
‘ewdence analysis to determme the existence or likelihood of use lmpalrment and the .
. appropriateness of proposmg a listing based on narrative criteria. This weight of evidence

“analysis will include the use of other types of environmental data when it is available. Examples .

of other relevant environmental data might include blologlcal data on fish or aquatlc _
~ invertebrate animals (which will be given greater welght than the other types) or toxicity testing
‘of water or sediments. When the weight of evidence analysis suggests but does not provide
strong, scientifically defensible evidence of impairment, the Department will place the water :
_bady in questlon in Categorles 2Bor38.”

We urge MDNR to provide greater detail into the types of env:ronmental data that may be cons:dered
when assessing the weight of evidence. We believe that Missouri should rely on additional measures of
potential aquatic life impacts that account for the true tOXICI_ty of contaminants in the environment. In
' the case of sediment toxicity, MDNR should rely on multiple lines of evidence including biological, ‘




- chemical, and toxicity data. The proposed LMD includes Probable Effects Concentrations from
" McDonald (2000) as the primary measures of sediment toxicity. However, the true aquatic life impacts
from these constituents is complicated by the actual bioavailability, which can vary significantly based
upon site conditions. We suggest that MDNR provide,additional detail with respect to the weight of
_evidence and not rely on asingle line of evidence in complicated situations, such as potential sediment -
toxicity. Where muItipIe lines of evidence are not available, MDNR should assign waters to Categories
2B or 3B until additional data are available to make a sound impairment decision.

Greater detail should be provided with respect to sediment quality data and analysis.

MDNR relies upon Probable Effect Concentratlons (PECs) and Quotlents (PEQs) to predict sediment
toxicity as outlined by McDonald (2000). While the proposed 2016 LMD provides the magnitude of the '
PECs, little detail is provnded on how to analyze sediment quality data. Sediment datasets typically
i_ncIUde multiple spatial and temporal sample results; howeVer,f,the LMD does not include averaging
procedures for these situations. We assert that the type of mean (i.e., arithmetic or geOmetric) should

" 'be based upon the statistical distribution of the dataset. As sedlment data are typically log normaIIy

~ distributed, geometnc means should typically be used for data anaIysns In addition, muItlpIe sampIes

~collected wnthin one segment or reach should be averaged into a single data point for temporal
B comparlsons and averaglng l.astly, sediment quality data frequently include numerous values below
. detection or reporting limits. We assert that these values should be considered “0” as detectlon or.

N reportmg limits can be: above the PECs and potentlally lead to false pos|t|ve |mpa|rment decnslons ifthe ‘
o llmlt or one- -half the limit is used for data censormg

| Sedlment data quallty assurance also needs to be approprlately assessed dunng the |mpa|rment '

- decision-making process as collectlng representatlve samples and laboratory analyses can be difficult.
’ We contend that MDNR should provide all sedlment data quallty assurance mformatlon wnthm

im pa|rment decision worksheets '

. Total Maximum Daily Loads (TMDLs) for impmrmems of water quahty criteria that MDNR expects to i
modify in the near to mtermediate term should be assrgned low pnonty ’

MDNR should prlontlze TMDLs carefully to ensure that MDNR USEPA, and regulated entlty resources
are used efficiently. Impairments for water quality crlterla that MDNR expects to’ modlfy in the next one
to three triennial reviews of water guality standards should be assigned Iow priority so that resources
are not spent chaslng a moving target. Based upon our understandlng of potentlal changes to numeric

L water quality criteria, impairments for chlorlde bacteria for Ioslng streams and whoIe body contact

recreation, dlssolved oxygen, and nutrients as low TMDL prlorlty by MDNR




-St. Joseph greatly appreciates this opportunity to provide public commént and your thoughtful
consideration of these comments. Please feel free to contact me at anytime to discuss any of these"
issues.- ' ‘ ' ' '

‘Sincere

Andrew lements -
: Asst. Director of Public Works
City of Saint Joseph, MO ‘
816-271-4653 :
atlemenfs@d.sf—joseph.mql.us
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Ms. Trish Rielly WiTER PROTECTION PROGRAM
Water Protection Program A

Missouri Department of Natural Resources

P.0. Box 176

Jefferson City, MO 65102

Subject: Public Comments Regarding the Proposed Methodology for the Development of the 2016
Section 303(d) List in Missouri Document

Ms. Rielly:

The City of Springfield, Missouri (City) submits these comments regarding the proposed Methodology
for the Development of the 2016 Section 303(d) List in Missouri placed on public notice by the Missouri
Department of Natural Resources (MDNR or Department) on October 15, 2013. This listing
methodology document (LMD) is extremely important as it [ays out the process for making impairment
decisions. If these processes inappropriately lead to false impairment decisions, ensuing regulatory
actions will lead to unwarranted resources spent by MDNR, the US Environmental Protection Agency
(USEPA), regulated point sources, and the public. Alternatively, appropriate water quality protections
are not afforded if Missouri’s methodology does not sufficiently identify truly impaired waters.
Therefore, it is paramount that MDNR develop and apply sound methods to make impairment decisions.
The City also offers comments regarding the proposed 2014 Section 303(d) List under separate
correspondence.

Modifications to the proposed 2016 LMD during the public notice process makes public comment
difficult and have likely led to inconsistencies.

MDNR posted a revised proposed 2016 LMD to the Department’s website during the public comment
period. We are unaware of the posting date, although the revised LMD filename suggests that it was
posted on or after November 26, 2013. MDNR documents indicate that the revisions were made to
improve the LMD based upon comments received during the November 14, 2013 public availability
session and incorporate recent habitat data analyses. These revisions have led to inconsistencies
between Tables 1.2, B-1, and B-2, which are critical tables that define the methods to make impairment
decisions. In particular, the biological data analysis methods are inconsistent with respect to sample size
and statistical significance levels. These inconsistencies make meaningful public comment difficult and
dilute the rule making process.

(o)
cIy 0|=9

Office of the Director Sp" ngﬁEId

Busch Municipal Building « 840 Boonville Avenue ENVIRONMENTAL
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The Revisions of Tables 1.2, B-1 and B-2 result in more stringent requirements to delist a stream than
to list a stream as impaired.

If Tables B-1 and B-2 are accurately displayed, we assert that delisting decisions based on biological data
should use equivalent significance levels as listing decisions. The apparently proposed higher confidence
level, for delisting waters using macroinvertebrate or fish data, poses an extremely high bar given the
typically small datasets that form the basis for these listing decisions.

Data used to make impairment decisions should be well documented and data use restrictions should
be consistently applied.

MDNR appropriately characterizes the need for high quality and representative data in making
impairment decisions. However, MDNR does not typically provide data quality information with
individual data during public notice of impairment decisions. We assert that this information is critical
for the public’s ability to review impairment decisions and to document MDNR’s process in screening
data of insufficient quality.

In addition, the LMD places a data age restriction of seven years unless MDNR demonstrates that older
data are still representative of current conditions. Given the investments that are being made into point
and nonpoint source reductions, data older than seven years old should be considered suspect with
respect to representativeness of current conditions. Therefore, MDNR should not use data older than
seven years, unless sound justification for using the older data is provided. Data quality information
should also be provided in all impairment decision worksheets.

Listing methodology should specify that listing decisions will only be made when 10 valid samples are
available for all pollutants.

Lastly, MDNR should not use small datasets to make impairment decisions. For example, no fewer than
10 samples should be used to judge datasets against the “10% rule”. Given the financial impacts to
MDNR, USEPA, and the public, additional data should be collected to make more informed impairment
decisions when datasets are limited in size. If data quality information is not available,
representativeness is questionable, or datasets are limited in size, MDNR should place waters with
suspected impairments into Category 2B or 3B until sufficient data are available to make informed
decisions.

Habitat impacts should be carefully considered when making impairment decisions based upon
biological data.

We strongly support MDNR's inclusion of habitat considerations when assessing biological data and
making impairment decisions based upon these data. MDNR includes habitat threshold values when
assessing both macroinvertebrate and fish communities; however, these habitat assessment
measurements differ between these two communities. We urge that MDNR, the Missouri Department
of Conservation (MDC), and other resource professionals work together to develop a single habitat
assessment procedure and metrics. A single habitat protocol would greatly improve data collection
efficiency and ability to assess both fish and macroinvertebrate data with a single habitat metric.



Mr. Trish Rielly
January 31, 2014
Page 3

MDNR and MDC chose a habitat metric (QCPH1) and threshold value (0.39) to determine if habitat
limitations lead to fish community impairments. We appreciate the efforts of these agencies to develop
this threshold; however, this metric and threshold value was first assigned in the LMD with the revision
released during the public notice period. Therefore, additional documentation and stakeholder input
should be gathered prior to making impairment decisions based upon fish community data.

The LMD specifies that macroinvertebrate communities are considered impaired due to habitat if
habitat scores are less than 75% of reference stream habitat scores. This provision is consistent with
previous listing cycle LMDs. While the scoring system is not defined, we believe that MDNR uses the
Stream Habitat Assessment Project Procedure (SHAPP) to make these decisions. MDNR has made at
least one recommendation to categorize a macroinvertebrate community as habitat impaired
(Troublesome Creek). We support this decision; however, we are unaware of habitat assessment
documentation in other 303(d) listing decisions. We also believe that additional habitat assessments are
relevant in implementing the Missouri macroinvertebrate protocol for listing decisions. In particular,
macroinvertebrate data should not be used for impairment decisions if a sample habitat is not present
or very limited for sample collection. For example, MDNR should not make a listing decision on
macroinvertebrate data if rootmat substrate is not available or disproportionately small in the study
stream compared to reference or control streams. We also contend that natural losing stream
conditions may also reduce macroinvertebrate communities and should be taken into account as MDNR
does with fish communities.

Therefore, we assert that MDNR should include habitat assessment information related to the number
and quality of individual habitats sampled in all listing decision documentation. We also urge MDNR to
review possible habitat limitations for all current Categories 4A and 5 waters listed as impaired due to
macroinvertebrate scores.

Fish data comparisons should be made only where science supports and is consistent with Missouri’s
new stream classification system.

We support MDNR's assertion that fish community Index of Biotic Integrity (I1BI) comparisons should
only occur in ecoregions and stream sizes where adequate relationships between IBI scores and
impairment exist. Currently, the 1Bl metric only applies to third through fifth order streams in the Ozark
Plateau. MDNR should redefine this limitation in terms of the new stream classification system included
within 10 CSR 20-7.031, which will be effective by the time of the 2016 303(d) list. These stream orders
would likely only apply to creeks and possibly small rivers in the Missouri Resource Assessment
Partnership’s (MoRAP) Valley Segment Type (VST) mapping layer, adopted by reference in Missouri’s
water quality standards. We urge MDNR to begin using this classification system within the 2016 LMD
to provide greater transparency and consistency in the assessment process.

Macroinvertebrate data analyses should be made with comparable reference or control streams.

The proposed 2016 LMD includes revisions to better define the importance of using only comparable
reference or control streams when analyzing macroinvertebrate communities. However, we are aware
of only two delistings from the proposed 2014 303(d) list attributed to reference and study stream
comparability issues. We urge MDNR to provide greater specificity to ensure only comparable reference
or control streams are used.
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Specifically, we believe that MDNR should only compare study and reference or control streams that
have identical VST size classification and similar watershed size unless there is a compelling reason to
broaden the comparison. For example, it may be appropriate to compare biological data from the
downstream portion of a headwater segment to the upstream portion of a creek segment. In addition
to stream size, MDNR should also {imit comparisons to streams with similar VST attributes (i.e., flow,
gradient, temperature, and geology). After making these refinements to the process of ensuring
comparability between study and reference or control streams, MDNR should reevaluate all previous
listing decisions of waters in Categories 4 and 5 to determine if these listings were influenced by
comparability issues using inappropriate reference/control streams.

Impairment decisions based upon “other” biological data evaluations should be done very carefully.

Macroinvertebrate and fish communities should serve as the primary biological endpoints for
assessment of narrative criteria given the amount of effort expended to develop an understanding of
these communities. In addition, the Missouri Stream Condition Index and fish IBI should be the primary
metrics used for these assessments considering the amount of State resources that were invested to
develop scientifically sound metrics. Other biological endpoints should be carefully assessed if
considered for impairment decisions. In fact, we suggest that in most cases MDNR should assign waters
to Categories 2B or 3B if use impairment is suspected based upon other biological endpoints. MDNR
should then prioritize macroinvertebrate and fish sampling and use a weight of evidence approach to
make an impairment decision.

The proposed 2016 LMD inaccurately assigns the losing stream E. coli criterion to groundwater
protection.

The proposed 2016 LMD lists E. coli bacteria as a criterion to assess attainment of groundwater
protection uses (Tables 1.1, B-1, and B-2). We recognize this likely represents the Department’s intent
to address the E. coli losing stream criterion of 126 cfu/100 mL in 10 CSR 20-7.031. However, Missouri’s
water quality standards do not include a groundwater protection beneficial use for bacteria. Therefore,
these tables should be modified to refer to losing stream protection. In addition, the City again asserts
that Missouri’s losing stream criterion is not justified by sound science as this value was meant to be a
long-term geometric mean for protection of swimming. We urge MDNR to reevaluate this criterion
during the next triennial review of water quality standards. C )

Additional detail should be provided under the weight of evidence approach.

Missouri’s LMDs have included for quite some time a weight of evidence approach for evaluation of
numeric translators of narrative criteria. The pertinent section of the 2016 LMD follows.

“The Department will use a weight of evidence analysis for all narrative criteria. For those
analytes with numeric thresholds, the threshold values given in Table 1.2 will trigger a weight of
evidence analysis to determine the existence or likelihood of use impairment and the
appropriateness of proposing a listing based on narrative criteria. This weight of evidence
analysis will include the use of other types of environmental data when it is available. Examples
of other relevant environmental data might include biological data on fish or aquatic
invertebrate animals (which will be given greater weight than the other types) or toxicity testing
of water or sediments. When the weight of evidence analysis suggests, but does not provide
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strong, scientifically defensible evidence of impairment, the Department will place the water
body in question in Categories 2B or 3B.”

We urge MDNR to provide greater detail into the types of environmental data that may be considered
when assessing the weight of evidence. We believe that Missouri should rely on additional measures of
potential aquatic life impacts that account for the true toxicity of contaminants in the environment. In
the case of sediment toxicity, MDNR should rely on multiple lines of evidence including biological,
chemical, and toxicity data. The proposed LMD includes Probable Effects Concentrations from
McDonald (2000) as the primary measures of sediment toxicity. However, the true aquatic life impacts
from these constituents is complicated by the actual bioavailability, which can vary significantly based
upon site conditions. To ensure full transparency, MDNR should provide additional detail with respect
to the ‘weight of evidence’ standard and not rely on a single line of evidence in complicated situations,
such as potential sediment toxicity. Where multiple lines of evidence are not available, MDNR should
assign waters to Categories 2B or 3B until additional data are available to make a sound impairment
decision.

Greater detail should be provided with respect to sediment quality data and analysis.

MDNR relies upon Probable Effect Concentrations (PECs) and Quotients (PEQs) to predict sediment
toxicity as outlined by McDonald (2000). While the proposed 2016 LMD provides the magnitude of the
PECs, little detail is provided on how to analyze sediment quality data. Sediment datasets typically
include multiple spatial and temporal sample results; however, the LMD does not include averaging
procedures for these situations. We assert that the type of mean (i.e., arithmetic or geometric) should
be based upon the statistical distribution of the dataset. As sediment data are typically log normally
distributed, geometric means should typically be used for data analysis. In addition, multiple samples
collected within one segment or reach should be averaged into a single data point for temporal
comparisons and averaging. Lastly, sediment quality data frequently include numerous values below
detection or reporting limits. We assert that these values should be considered “0” as detection or
reporting limits can be above the PECs and potentially lead to false positive impairment decisions if the
limit or one-half the limit is used for data censoring.

Sediment data quality assurance also needs to be appropriately assessed during the impairment
decision-making process, as collecting representative samples and laboratory analyses can be difficult.
We contend that MDNR should provide all sediment data quality assurance information within
impairment decision worksheets.

Total Maximum Daily Loads (TMDLs) for impairments of water quality criteria that MDNR expects to
modify in the near to intermediate term should be assigned low priority.

MDNR should prioritize TMDLs carefully to ensure that MDNR, USEPA, and regulated entity resources
are used efficiently. Impairments for water quality criteria that MDNR expects to modify in the next one
to three triennial reviews of water quality standards should be assigned low priority so that resources
are not spent chasing a moving target. Based upon our understanding of potential changes to numeric
water quality criteria, impairments for chloride, bacteria for losing streams and whole body contact
recreation, dissolved oxygen, and nutrients should all be assigned low TMDL priority by MDNR.
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The City of Springfield greatly appreciates this opportunity to provide public comment and your
thoughtful consideration of these comments. If you have any questions or comments, please do not
hesitate to contact me at (417) 864-1910 or ekemper@springfieldmo.gov.

Errin Kemper, P.E.

Assistant Director — Environmental Services
Springfield Missouri

Sincerety;

cc:
Steve Meyer, P.E. — Director

Jan Y. Millington — Assistant City Attorney
Paul Calamita - Aqualaw
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ASSOCIATION OF
MIssOURI CLEANWATER AGENCIES

lanuary 31, 2014
By Electronic Mail (Trish.Rielly@dnr.mo.gov)

Ms. Trish Rielly

Department of Natural Resources
Water Protection Program

P.O. Box 176

Jefferson City, MO 65102

RE: AMCA Comments on 2014 Water Quality Assessment Methodology & 303(d) List
Dear Ms. Rielly:

The Association of Missouri Cleanwater Agencies (“AMCA”) appreciates the opportunity
to provide comments on the Department's 2014 draft 303(d) list and listing methodology.
AMCA comprises public water, sewer, and storm water utilities statewide serving a significant
majority of the sewered population in the state.

The assessment methodology has significant ramifications for the regulated community
and the public at large because it determines which waterbodies will be listed as impaired.
Such listings trigger regulatory restrictions and burdens which can range from more stringent
point source discharge requirements (monitoring and limits) to public and private land use
restrictions.

With these implications in mind, we offer the following comments for the Department’s
consideration:

QAPP Availability and Compliance Certification. We would like a copy of the MO DNR QAPP/Quality
Management Plan for 303(d) data. We think DNR's QAPP should be available on the 303(d) web page.
We also think that with each 303(d) list, DNR should certify that all the data used for actual 303(d)
listings met the requirements in the QAPP.
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All Data Used to Support an Actual 303(d) Listing Should Be Available on the Website from the Outset of
the Public Comment Period. In order to make the public comment period meaningful, DNR must make

the data supporting each listing available to the public. Ideally, all such data would be available on
an ongoing basis as it has been validated. This is critical to allow stakeholders a meaningful
opportunity to evaluate DNR’s available data with an eye toward correcting errors, filling any
data gaps or to collect additional data where more data will better help determine the water
body’s true impairment status.

We also think that DNR's website should indicate the source and quality of all data provided (i.e.,
the name of the state agency, private party, etc., that collected the data and certification
regarding QA/QC procedures).

Finally, underlying information about biological sampling also should be made available,
including survey sheets, sampling dates, and any other relevant information (or at least indicate
its prompt availability upon request). Additionally, the requisite procedures for biological
sampling should be clearly stated, and each survey used for 303(d) purposes should include a
certification that the requirements were followed.

Qualified Data Should be Disclosed and Explained. DNR should identify any data which are qualified and
the nature of the qualification. Qualified data should not be the sole basis for any listing decision.

DNR Should Explain its Treatment of Non-Quantified Data. We are unclear whether DNR uses any
data which are found to be below applicable quantitation levels. We believe that data below
PQLs should be assigned values of “0”. We would like to know what DNR's procedure is in
relation to such data.

DNR Should Prepare a Fact Sheet for Each New 303(d) Listing. For DNR to really make public
review and comment meaningful, DNR should prepare an electronic listing fact sheet for each

new listing. The fact sheet should include the following:

Summary of the waterbody

Identify the pollutant(s) of concern

Provide a link to the raw data and associated information (QA/QC, etc)
Explain how the data meet the listing criteria

Other appropriate information

e wNpE

Such fact sheets are entirely warranted for impaired waters listings to readily inform interested
stakeholders as to the scope and basis for the listing. While we would like to see such fact
sheets for all listed waters, we recognize DNR staff limitations. Accordingly, we propose that
DNR start fact sheet development for waters which will be added (and, maybe, subtracted) to
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the 2016 list. We believe the preparation of such fact sheets will play a significant role in
enhancing the quality of the listing program and the public's ability to provide meaningful input.

Minimum of 10 Samples for Listings Based Upon the 10% Methodology - No Listings Based Upon a Single
Sample. We feel very strongly that no listing should be based upon a single data point. DNR should

modify its listing methodology to specify that listing decisions will only be made where at least 10 valid
samples are available for all pollutants where compliance will be judged by the "no more than 10% of
samples exceed the WQS" criterion. This is critical so that a listing will not be made based upon one
data point above the criterion. The chances of a false positive or non-representative sampling condition
are far too high to make a listing determination based upon a single data point. Waters with one high
data result out of fewer than 10 data points should be put in a category for additional data collection
during the next listing cycle.

No Listing Based Upon A Single Fish Community or Benthos Sample Unless the Impairment is Severe.
We also feel strongly that no stream should be listed as having an impaired fish community or benthos

based upon a single stream survey unless the survey results show extreme impairment. In particular,
stream surveys showing marginal impairments are not a proper basis to solely support a listing.

DNR Needs to Consistently and Properly Express its One-in-Three-Year Listing Criterion for Toxics. In the
section of the list for Protection of aquatic life for toxic chemicals, DNR identifies a secondary listing

criterion:

Full Attainment: No more than one acute toxic event in three years that results in a documented fish
kill (does not include fish kills due to natural causes). No more than one exceedence of acute or
chronic criterion in the last three years for which data is available.

AMCA Comment: The one-in-three year policy is just that, an EPA policy and not a binding rule.
Thus, DNR does not need to use it in the listing methodology.! Our strong preference is that DNR
not use this policy to make listing decisions and, instead rely on the greater than 10 percent
provision. Thus, DNR should delete this unnecessary listing criterion.

However, if DNR insists on using this policy, and while reserving our rights to challenge its use, DNR
must apply it properly. To that end, DNR proposes to add the underlined language to the first
sentence above. AMCA agrees with this important addition. it captures the intent of the policy -
namely to allow the aquatic community three years to recover from a catastrophic event without a

LEPA's 1-in-3 year criteria exceedance policy is not mandated by the Clean Water Act, nor has it been
properly promulgated as a regulation. Therefore, EPA lacks the authority to impose it as a binding legal
requirement on the state, and DNR is not obligated to incorporate the 1-in-3 year criterion into the
water quality assessment methodology. See National Mining Association v. Jackson, Nos. 10-1220, 11-
0295, 11-0446, 11-0447, 2012 WL 3090245, at *8 & n.10, 14, 17 __ F. Supp. 2d __ (D.D.C. July 31, 2012).
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subsequent toxic instream event/condition. The first sentence - with the underlined addition - gets
this right. The second sentence, however, lacks this important qualifier and must be deleted.
Otherwise, two samples which slightly exceed the criteria could trigger a completely unnecessary
listing - which would be inconsistent with the first sentence. Note that the toxic chemical criteria
are very overprotective such that it makes no sense whatsoever to list a stream just because the
criteria might have been exceeded twice in a three year period while the total number of high
samples does not exceed 10% of the overall sample results.

The 10% listing criterion should control unless there is a document major toxic event (due to other
than natural causes) followed by a second toxic event within three years. Then a precautionary
listing might be appropriate (again, we reserve the right to challenge this unpromulgated listing
criterion).

Same comment in Table 1.2 for narrative criteria for the protection of aquatic life in relation to
"toxic chemicals".

We Question the E.Coli Value Stated for Groundwater. Table 1.1 -shows an e.coli criterion of 126 for
groundwater . We believe that is the public health recreation number and not a groundwater value.
Accordingly, please delete the 126 value from Table 1.1.

Thank you for considering our comments. Please do not hesitate to contact me should
you have any questions.

Sincerely,
—_— = /
Paul Calamita

General Counsel

C: AMCA Members
Mr. John Madras
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Methodology for the Development of the
2016 Section 303(d) List in Missouri
Page 1 of 38

I. Citation and Requirements

A. Citation of Section of Clean Water Act

This document is required by revisions of r@mﬂe Federal Clean Water Act, Sec

303(d), 40 CFR 130.7, and the timetable for présgrhe finished document to the United

States Environmental Protection Agency (EPA) ardpiblic is given in Part 130.10. Section
303(d) requires states to list certain impairedansaind the rules require that states describe how
this list will be constructed. Missouri fulfill@porting requirements under Section 303(d),

305(b) and 314 of the Clean Water Act by the subimisto EPA of an integrated report at the
time the 303(d) is approved by the Missouri Cleasté¥ Commission. In years when no
integrated report is submitted, the Departmentatiukal Resources (Department) submits a

copy of its statewide water quality assessmentdatato EPA.

B. EPA Guidance

In July 2003, EPA issued new guidance entitled taoce for 2004 Assessment, Listing and

Reporting Requirements Pursuant to Sections 3@8{d)305(b) of the Clean Water Act”. This

guidance gave further recommendations about listfrRD3(d) and other waters. In July 2005,

EPA published an amended version entitled “Guiddac2006 Assessment, Listing and

Reporting Requirements Pursuant to Sections 3030&)b) and 314 of the Clean Water Act.”

dAppendlx A& S) In October 2006, EPA issued amaoeandum entitled “Information W Comment [D2]: Inserted reference and made

”””””””””””””””””””””””””””””””””” minor updates wording in the sentences following|

Concerning 2008 Clean Water Act Sections 303(dj(i80and 314 Integrated Reporting and and added EPA webink
Listing Decisions.” This memorandum serves as BR@idance for the 2008 reporting cycle
and beyond. In subsequent years, EPA has proadeitional guidance, but only limited new
supplemental information has been provided sine008 cycle. Additional information can
be found at EPA’s websitéttp://water.epa.gov/lawsregs/lawsguidance/cwalgitiance.cfm

The Department is responsible for administratiothefFederal Clean Water Act in Missouri.
EPA regulations require that the Department desdhib methodology used to develop the
state’s 303(d) List| Biennially, the methodologyéviewed and revised as necessary, and made-{ comment [D3]: Updated this sentence )
available to the public for review and comment.atcordance with the guidance, the

Department provides EPA with a document summarialhgomments received and the

Department responses to significant comments. EBAidance recommends that the

Department provide: (1) a description of the mettogy used to develop the Section 303(d)

List; (2) a description of the data and informatieed to identify (impaired and threatened)

waters, including a description of the existing asadily available data and information used,;

and (3) a rationale for any decision for not using existing and readily available data and

information. The guidance also notes that “priostibmission of its Integrated Report, each

state should provide the public with the opportyiitreview and comment on the

methodology.” The guidelines further recommend tha methodology document include

information on how interstate or international dissements concerning the list are resolved.
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Methodology for the Development of the
2016 Section 303(d) List in Missouri
Page 2 of 38

Placement of Waters within the Five Categorieha2006 EPA Assessment, Listing and
Reporting Guidance

The guidance issued by EPN in 2b06 recommendsathaaters of the state be placed in one of - | Comment [D4]: Updated the year and added

five categories EPA web link to footnote

Category 1

All designated beneficial uses are fully maintain€rhta or other information supporting full
beneficial use attainment for all designated berafuses must be consistent with the state’s
listing methodology document. The Department pléice a water in Category 1 if the following
conditions are met:

. The water has physical and chemica@ (at anmoimi, water temperature, pH,
dissolved oxygen, ammonia, total co and tobglper for streams, and total
nitrogen, total phosphorus and secchi dept| daknd biological water quality
data (at a minimung. colior fecal coliform ria) that indicates attainmeith
water quality standards.

«  The level of mercury in fish fillets or pllgs usfed human consumption does not - { Comment [D5]: Removed fish eggs

exceed fish tissue guidelines of 0.3 mg/kg or l€3sly samples—ofiigher trophic
level species (largemouth, smallmouth and Kentighgtted s, sauger, walleye,
northern pike, trout, striped bass, white basthélad catfish and blue catfish) will be
used.

. The water is not rated as “threatened”.

Category 2

One or more designated beneficial uses are fuiyregd but at least one designated beneficial
use has inadequate data or information to make aft@inment decision consistent with the
state’s listing methodology document. The Depantrmell place a water in Category 2 if at
least one of the following conditions are met:

. There is inadequate data for water temperatureddplved oxygen, ammonia, total
cobalt or total copper in streams to assess at@itmith water quality standards or
inadequate total nitrogen, total phosphorus ortdetata in lakes.

. There is inadequaté. colior fecal coliform bacteria data to assess attaimwéh
the whole body contact recreational use.

. There is insufficient fish fillet tissue, or plugtd available for mercury to assess
attainment with the fish consumption use.

Category 2 waters will be placed in one of two sategories.

! hitp://water.epa.gov/lawsregs/lawsguidance/cwa/upihad/2005_08 11 tmdl_2006IRG_report 2006irg-gtf5
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Category 2A: Waters will be placed in this catggbavailable data, using best professional
judgement, suggests compliance with numeric waiality criteria of Tables A or B in
Missouri’'s Water Quality Standards (10 CSR 20-7)G81other quantitative thresholds for
determining use attainment.

Category 2B: Waters will be placed in this catggbthe available data, using best
professional judgment, suggests noncompliance mutheric water quality criteria of Tables

A or B in|Missouri’s Water Quality Standatdsr other quantitative thresholds for __— { comment [D6]: Added hyperlink to CS

determining use attainment, and this data is ifdafit to support a statistical test or to
qualify as representative data. Category 2B watél®e given high priority for additional
water quality monitoring.

Category 3

Water quality data are not adequate to assessfahg designated beneficial uses consistent
with the LMD. The Department will place a waterGategory 3 if data are insufficient to
support a statistical test or to qualify as repnésteve data to assess any of the designated
beneficial uses. Category 3 waters will be plaoeshe of two sub-categories.

Category 3A. Waters will be placed in this catggbavailable data, using best professional
judgement, suggests compliance with numeric waiality criteria of Tables A or B in
Missouri’'s Water Quality ards (10 CSR 20-7)G81other quantitative thresholds for
determining use attainmeTmQ‘“’j

Category 3B. Waters will be placed in this catggbthe available data, using best
professional judgement, suggests noncompliancemwitheric water quality criteria of
Tables A or B in Missouri’s Water Quality Standamisother quantitative thresholds for
determining use attainment. Category 3B watersbgilgiven high priority for additional
water quality monitoring.

Category 4

State Water Quality Standards or other criteriggeaghe requirements of Table 1 of this
document, are not attained, but a Total MaximumyDadad study is not required. Category 4
waters will be placed in one of three sub-categorie

Category 4A. EPA has approved a Total Maximum Yailad study that addresses the
impairment. The Department will place a water ateégory 4A if both the following
conditions are met:

. Any portion of the water is rated as being in ntaiament with state Water Quality
Standards or other criteria as explained in Takdéthis document due to one or
more discrete pollutants or discrete propertiethefwatef, and

2 A discrete pollutant or a discret rty ofevas defined here as a specific chemical or cdlieibute of the water (such as
temperature, dissolved oxygen 0@at causesflméal use impairment and that can be measuredtdatively.
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. EPA has approved a Total Maximum Daily Load forpalllutants that are causing
non-attainment.

Category 4B. Water pollution controls requiredablpcal, state or federal authority, are
expected to correct the impairment in a reasonaddied of time. The Department will
place a water in Category 4Bhibth of the following conditions are met:

. Any portion of the water is rated as being in ntaiament with state Water Quality
Standards or other criteria as explained in Taldéthis document due to one or
more discrete pollutants or discrete propertiesatef, and

. A water quality based permit that addresses thietpolt(s) causing the designated
use impairment has been iss@eni compliance with the permit limits will elimirat
the impairment; or other pollution control requirsmts have been made that are
expected to adequately address the pollutant(sjrgithe impairment. This may
include implemented voluntary watershed controhglas noted in EPA’s guidance
document.

Category 4C. Any portion of the water is ratedamg in non-attainment with state Water
Quality Standards or other criteria as explaine@ahle 1 of this document, and a discrete
pollutant(s) or other discrete property of the watldes not cause the impairment. Discrete
pollutants may include specific chemical elemeatg.( lead, zinc), chemical compounds
(e.g., ammonia, dieldrin, atrazine) or one of tiWving quantifiable physical, biological or
bacteriological conditions: water temperature, petof gas saturation, amount of dissolved
oxygen, pH, deposited sediment, toxicity or cowftiecal coliform orE. coli bacteria.

Category 5

At least one discrete pollutant has caused noinatent with state Water Quality Standards or
other criteria as explained in Table 1 of this doent, and the water does not meet the
qualifications for listing as either Categories d®4B. Category 5 waters are those that are
candidates for the state’s 303(d) ist

If a designated use is not supported and the sagminpaired or threatened, the fact that a
specific pollutant is not known does not provideaais for excluding a segment from

Category 5. These segments must be listed as @gtgBginless the state can demonstrate that
no discrete pollutant or pollutants causes or douiies to the impairment. Pollutants causimg
impairment will be identified before a TMDL studywritten. The TMDL must be written
within the time period allowed for TMDL developmentEPA guidelines.

Threatened Waters

When a water that would otherwise be in Categdrjek or 3 has a time trend analysis for one
or more discrete water quality pollutants that @adiés the water is currently maintaining all

3 The proposed state 303(d) List is determined byMissouri Clean Water Commission and the finalisisletermined by the
U.S. Environmental Protection Agency.
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beneficial uses but will not continue to meet theses before the next listing cycle, it will be
considered a “threatened water.” A threatenedmweilebe treated as an impaired water and
placed in the appropriate Category (4A, 4B, or 5).
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. The Methodology Document

A. Proceduresand Methods Used to Collect Water Quality Data

Department Monitoring

The major purposes of the Department’s water gualiinitoring program are:

» to characterize background or reference water tyuadinditions;

* to better understand daily, flow event and seasea#dr quality variations and their
underlying processes;

» to characterize aquatic biological communities;

« to assess time trends in water quality; E

» to characterize local and regional impacts of paimd nonpoint source dischaon
water quality;

» to check for compliance with Water Quality Standa! tewater permit limits;

» to support development of strategies, includingabtaximum Daily Loads, to return

impaired waters to compliance with Water Qualitgrigtards. All of these objectives
are statewide in scope.

Coordination with Other Monitoring Efforts in Missio

To maximize efficiency, the Department routinelyminates its monitoring activities to avoid
overlap with other agencies, and to provide andivecinteragency input on monitoring study
design. Data from other sources is used for mgétie same objectives as Department
sponsored monitoring. The agencies most ofterlwedoare the U.S. Geological Survey, the
U.S. Army Corps of Engineers, EPA, the Missouri &#ment of Conservation, and the
Missouri Department of Health and Senior ServicEse Department also tracks the monitoring
efforts of the National Park Service, the U.S. Bofervice, several of the state’s larger cities,
the states of Oklahoma, Arkansas, Kansas, lowdllamals, and graduate level research
conducted at universities within Missouri. Fordbavastewater discharges where th
Department has required instream water quality toang, the Department may also
monitoring data acquired by wastewater dischargems condition of discharge permitsissued
by the department. In 1995, the Department alga¢==sing data collected by volunteers that
have passed Quality Assurance/Quality Contro

Existing Monitoring Networks and Programs

The following list is a description of the kindswéter quality monitoring activities presently
occurring in Missouri.

1. Fixed Station Network

A. Objective: To better characterize background faremce water quality conditions, to
better understand daily, flow event, and seasoagmquality variations and their
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underlying processes, to assess time trends asftetk for compliance with Water
Quality Standards.

. Design Methodology: Sites were chosen based orobtie following criteria:

. Site is believed to have water quality represevdadf many neighboring streams of
similar size due to similarity in watershed geolplgydrology and land use, and the
absence of any impact from a significant pointisciéte nonpoint water pollution
source.

. Site is downstream of a significant point sourceliscrete nonpoint source ar@

Number of Sites, Sampling Methods, Sampling Frequeand Parameters: - ‘{Comment [D7]: Updated information to reflect
«  Department/U.S. Geological Survey cooperative nekwit0 sites statewid current monitoring efforts

horizontally and vertically integrated grab sampkes to 12 times per year.

Samples are analyzed for major ions, nutrientspegature, pH, dissolved oxygen,

specific conductance and flow on all visits, twddar times annually for

suspended solids and heavy metals, and for pestisict times annually at six site@

. Department/University of Missouri-Columbia’s lakenitoring network. This
program has monitored about 249 lakes since 18&aut 75lakes are monitored
each year. Each lake is usually sampled four tiduesg the summer and about 12
aremonitored spring through fall for nutrients, chlphgll, turbidity and suspended
solids.

. Department routine monitorin inished publién#ting water supplies for
bacteria and trace contaminal

swimming beaches at Missouri’s state parks dutiegécreational season by the ‘recreational season”

Department’s Division of State Parks.

. Routine bacteri itoring (typically weekly dogi thd recreational sea{son) of _- {Comment [D8]: Replaced “summer” with }

. Monitoring of sediment quality by the Departmenapproximately 10
discretionary sites aly. All sites are morgtbfor several heavy metals and

organid contaminank Comment [D9]: Removed pore water analysis

_ - for
”””””””””””””””””””” 1 A{ ammonia and microtox toxicity })

2. Special Water Quality Studies

A

Objective: Special water quality studies aredu® characterize the water quality
impacts from a specific pollutant source area.

concer sed on previous water quality studidisiesft sampling and/or Missouri State
OperatingPermit applications. These studies eynploltiple sampling stations
downstream and upstream (if appropriate). If cmimants of concern have significant
seasonal or daily variation, season of the yeartiamel of day variation must be
accounted for in the sampling design.

Designodology: These studies are desigmelétermine the contaminants of

. Number of Sites, Sampling Methods, Sampling &eegy and Parameters: The
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Department conducts or contr@or 10 to15 spstidies annually, as funding allows.
Each study has multiple sampling sites. Numbaesite§, sampling frequency
parameters all vary greatly depending on the studiensive studies would al quire
multiple samples per site over a relatively shionetframe.

3. Toxics Monitoring Program

The fixe ion network and many of the Departsentensive studies monitor for toxic
chemical g<diion, major municipal and indiastdischargers must monitor for toxicity
in their effluenta condition of their Misso8tate Operating Permit.

4. Biological Monitoring Program

A. Objectives: The objectives of this program &relevelop numeric criteria describing
“reference” aquatic macroinvertebrate and fish camities ip24ssouri’s streams, to
implement these criteria within state Water Quéeitgndard ‘@' to continue a state@
fish and aquatic invertebrate monitoring program.

B. Design Methodology: Development of biocritefioa invertebrates and fish involv:
identification of reference streams in each of Mis$s 17 ecological drainage un@t
also includes intensive sampling of invertebrat fish communities to quantif
temporal and spatial variation in reference streaittsin ecoregions and variat@
between ecoregions, and the sampling of chemiealtiyphysically impaired streams to
test sensitivity of various community metrics téfeliences in stream quality.

C. Number of Sites, Sampling Methods, Sampling &eegy and Parameters: The
Department has conducted biological sampling oftiqunvertebrates for many years.
Since 1991, this program has consisted of starzizdtdinonitoring of approximately 55
sites twice annually. The Missouri Department oh€ervation presently has a statewide
fish and aquatic invertebrate monitoring program, Resource Assessment and
Monitoring Program, designed to assess and mathieohealth of Missouri’'s stream
resources is program samples a minimum of 46@8am and 30 reference sites every
five years@

5. Fish Tissue Monitoring Program

A. Objective: Fish tissue monitoring @ddrm$eparate objectives. These are: (1) the
assessment of ecological health or the health wdtimbiota (usually accomplished by
monitoring whole fish samples); ‘@'Z) the assessmof human health risk based on the

level of contamination of fis[h plu lets. _ - comment [D10]: Added plugs, and removed fish
eggs. The collection of fish eggs is conducted on|
occasion, but routinely. Mention of fish egg

B. Design Methodology: Fish tissue monitoring s'mersen based on one of the monitoring is retained in section C below.
following criteria:

» Site is believed to have water and sediment quadipyesentative of many
neighboring streams or lakes jmilar size dusirtolarity in geology, hydrology
and land use, and the absen any known impautd significant point source
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or dis@(eV nonpoint water pollution source.
+ Sitei
» Site has shown fish tissue contamination in the.@

nstream of a significant point sourceliscrete nonpoint source area.

C. Number of Sites, Sampling Methods, Sampling &eegy and Parameters:

The Department and EPA E cooperative f a30N g program that collects
whole fish composite sampfe proximatelyl d sit ach site is dathpnce
every two years. The preferred species for thiése are either carp or redhorse sucker.

The Department, EPA and the Missouri Departme@aiservation also sample 40 to@

discretionary sites annually for two fish filletroposite samples br plug samples

(mercury only) from fish of similar size and spetiédne sample is of a top carnivore - { Comment [D11]: Addec )
such as largemouth bass, smallmouth bass, waltesguger. The other sample is for a

species of a lower trophic level such as catfighp or sucker. This program

occasionally samples fish eggs for certain fistcigzeat selected locations. Both of these

monitoring programs analyze for several chlorindtedrocarbon insecticides, PCBs,

lead, cadmium, mercury, and fat content.

6. \Volunteer Monitoring Progrdm __ - | Comment [D12]: Updated information to reflect
”””””””””””””””””””””””””” current efforts

Two major volunteer monitoring programs are nowegating water quality data in Missouri.
The first is the Lakes of Missouri Volunteer PragraThis cooperative program consists of
persons from the Department, the University of MissColumbia and volunteers that monitor
approximately 137 sites on 66 lakes, including LEkeeycomo, Table Rock Lake and several
lakes in the Kansas City area. Data from this faogis used by the university as part of a long-
term study on the limnology of midwestern resers.oir

The second program involves volunteers who monvetter quality of streams throughout
Missouri. The Volunteer Water Quality Monitoringdgram is a subprogram of the Missouri
Stream Team Program, a cooperative project spothdyréhe Department, the Missouri
Department of Conservation and the Conservatioefegidn of Missouri. By the end of 2012
over 5,000 citizen volunteers had attended at m@estraining workshop. After the introductory
class, many proceed on to at least one more cldsgler level training: Levels 1, 2, 3 and 4.
Each level of training is a prerequisite for thetrt@gher level, as is appropriate data
submission. Data generated by Levels, 3l 4 and the new Cooperative Site Investigation
Program volunteers represent increasingly highalityuassurance. Of those completing an
introductory course, about 35 percent proceed telsel and 2. One hundred-two volunteers
have reached Level 3 and six volunteers have reldotneel 4. The Cooperative Site
Investigation Program uses trained volunteers lectosamples and transport them to
laboratories approved by the Department. Volusteed Department staff work together to
develop a monitoring plan. Currently there arev@binteers qualified to work in the
Cooperative Site Investigation Program. [AII Le2eB and 4 volunteers as well as all CSI - { comment [D13]: Added last two sentences |

4 A composite sample is one in which several indigidish are combined to produce one sample.
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trained volunteers are required to attend a vatidagession every 3 years to insure, equipment,

least once

reagents a@uethods meet our standards. To @atelividuals have attended a validation at

Laboratory Analytical Support

Laboratories used: ~__ { Comment [D14]:

Department/U.S. Geological Survey Cooperative F&tion Network: U.S. (REmDYEE) DEFEmES Pl Dl Wiz
. Reservoir Network — no longer conducting
Geological Survey Lab, Denver, Colorado

Intensive Surveys: Varies, many are done by thgaiment's Environmental Services
Program

Toxicity Testing of Effluents: Many commercial brlatorie@

Biological Criteria for Aquatic Invertebrates: Depment’s Environmental Services
Program and University of Missouri-Columbia

Fish Tissue: EPA Region VIl Laboratory, Kansayy(ita and miscellaneous
contract laboratories (Missouri Department of Coveto

Missouri State Operating Permit: Self-monitorimgcommercial Iaborator@

Department’s Public Drinking Waterr>.=nitoring: Defpment’'s Environmental Services
Program and commercial Iaboratori

Other water quality studies: Many commercial Iaiboﬂe@

B. Ildentification of All Existing and Readily Available Water Quality Data Sour ces:

The following data sources are used by the Depaittitoeaid in the compilation of the
state’s 305(b) Report. Where quality assurancgraros are deemed acceptable, these
sources would also be used to develop the stage'sd® 303(d) List. These sources
presently include but are not limited to:

1.

Fixed station water quality and sediment data ctdle: and analyzed by the
Department’s Environmental Services Program pemsionn

Fixed station water quality data collected by th&.WGeological Survey under
contractual agreements with the Department.

Fixed station water quality data collected by th8.WGeological Survey under
contractual agreements to agencies or organizatitres than the Department.

Fixed station water quality, sediment quality agdatic biological information
collected by the U.S. Geological Survey under thitional Stream Quality
Accounting Network and the National Water Qualitysdssment Monitoring
Programs.

Fixed station raw water quality d ollected ey Kansas City Water Services
Department, the St. Louis City Water Company, theseuri American Water
Company (formerly St. Louis County Water Compa8pringfield City Utilities and
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10.

11.

12.

13.

14.

15.

16.

17.

Springfield’s Department of Public Works.

Fixed station water quality data collected by th&.LArmy Corps of Engineers. The
Kansas City, St. Louis and Little Rock Corps Diggihave monitoring programs for
Corps-operated reservoirs in Missouri.

Fixed station water quality data collected by thikaksas Department of
Environmental Quality, the Kansas Department ofltheend Environment, the lowa
Department of Natural Resources, and the lllingigibnmental Protection Agency.

Fixed station water quality monitoring by corpooais

Annual fish tissue monitoring programs by the Eonimental Protection
Agency/Department Regional Ambient Fish Tissue NMwimg Program and the
Missouri Department of Conservation.

Special water quality surveys conducted by the Biepant. Most of these surveys
are focused on the water quality impacts of spepifint source wastewater
discharges. Some surveys are of well-delimitecpnort sources such as abandoned
mined lands. These surveys often include physiahitat evaluation and monitoring
of aquatic invertebrates as well as water chemiswgitoring.

Special water quality surveys conducted by U.S.I@&pcal Survey, including but not
limited to:

a) Geology, hydrology and water quality of various drvalous waste sites,
b) Geology, hydrology and water quality of various mdi@ned mining areas,

c) Hydrology and water quality of urban nonpoint seurenoff in St. Louis,
Kansas City and Springfield, Missouri, and

d) Bacterial and nutrient contamination of streamsaathern Missouri.

Special water quality studies by other agenciel sische Missouri Department of
Conservation, the U.S. Public Health Service, &edMissouri Department of Health
and Senior Services.

Monitoring of fish occurrence and distribution etMissouri Department of
Conservation.

Fish Kill and Water Pollution Investigations Repopublished by the Missouri
Department of Conservation.

Selected graduate research projects pertainingterwuality and/or aquatic biolo@

Water quality, sediment and aquatic biological datifected by the Department, the
Environmental Protection Agency or their contrastar hazardous waste sites in
Missouri.

contractors on their behalf, for those discharbasrequire this kind of monitoring.
This monitoring includes cp==3ical and sometimescityxmonitoring of some of the
larger wastewater discharparticularly thoaedfscharge to smaller streams and
have the greatest potential to affect instream meaiality.

Self-monitoringd of receiving streams by cities, sewistricts and industries, or ) - W

Comment [D15]: Previously the LMD repeated
this statement in bullet number 24. That dupliaatiq
was removed.
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”””””””””””””””””””””””””” this statement in bullet number 25. That dupligatig

18. [Complianc? monitoring of receiving waters by thepBxment and EP@Lis can __ - - Comment [D16]: Previously the LMD repeated
include chemical and toxicity monitoring. Was remover

19. Bacterial monitoring of streams and lakes by counggith departments, community
lake associations and other organizations usingmable analytical methods.

20. Other monitoring activities done under a qualityuaance project plan approved by
the Department.

21. Fixed station water quality and aquatic invertedrabnitoring by volunteers who
have successfully completed the Volunteer Watediudonitoring Program Level
2 workshop. Data collected by volunteers who raweessfully completed a
training Level 2 workshop is considered to be Datale One. Data generated from
Volunteer Training Levels 2, 3 and 4 are considésedeening” level data and can be
useful in providing an indication of a water qualiroblem. For this reason, the data
is eligible for use in distinguishingetween waters in Categories 2A and 2B or
Categories 3A and 3B. Most of this data is notduseplace waters in main
Categories (1, 2, 3, 4 and 5) because analyticalgpiures do not use EPA or
Standard Methods approved methods. Data from tedus who have not yet
completed a Level 2 training workshop do not haxficgent quality assurance to be
used for any assessment purposes. Data geneyatetlinteers while participating
in the Department’s Cooperative Site InvestigaBoogram (Section 1l C1) or other
volunteer data that otherwise meets the qualityra utIined in Section Il C2

can be used in the Section 303(d) assessment pr

The following data sources (22@not be use&<te a water as impaired
(Categories 4A, 4B, 4C or 5); however, these dataces may be used to direct
additional monitoring that would allow a water gtyahssessment for Section 303(d)
listing purposes.

22. Fish Management Basin Plans published by the Mis&mpartment of
Conservation.

Health and Senior Servig Note: the departmenytuse data from data source No.
9 (as listed aboye) to list individual waters apéained due to contaminated fish - { Comment [D17]: Added )

23. Fish Consumption Advis published annuallyhmsy Missouri Department of

tissue.

The Department will review all data of acceptahlaldy that is submitted to the Department
prior to the end of the first public notice of ttieaft 303(d) list. The Department reserves the
right to review and use data of acceptable qualitymitted after this date if the data results in a
change to the assessment status of the water.
C. Data Quality Considerations

1. DNR Quality Assurance/Quality Control Program

The Department and EPA Region VII have complet@iality Management Plan. All
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environmental data generated directly by the Depamt, or through contracts funded by
the Department, or EPA require a Quality Assurdpgect Plan. The agency or
organization responsible for collection and/or gsial of the environmental sampli

must write and adhere to a Quality Assurance Préjlen approved through the
Department’s Quality Management Plan. Any envirental data generated by a
monitoring plan with a Department approved Qualsgurance Project Plan is
considered suitable for use in the 303(d) assedgmnecess. This includes data
generated by volunteers patrticipating in the depant's Cooperative Site Investigation
Program. Under this program, the Department’s &nvhental Services Program will
audit selected non-profit (governmental and unit@réaboratories. Laboratories that
pass this audit will be approved for the CoopeeaBite Investigation Program.
Individual volunteers that collect samples andwdglthem to an approved laboratory
must first successfully complete Department trajrimproper collection and handling of
samples. The kind of information that should alkv department to make a judgment
on the acceptability of a quality assurance progaeen (1) a description of the training,
and work experience of the persons involved inpttegram, (2) a description of the field
meters used and maintenance and calibration proegdsed, (3) a description of sample
collection and handling procedures and (4) a desaon of all analytical methods used
for samples taken to a laboratory for analysis.

2. Other Quality Assurance/Quality Control Programs

Data generated in the absence of a DepartmentegbQuality Assurance Project Plan
may be used to determine the 303(d) status of erbaady if the Department determines
that the data is scientifically defensible afterkking a review of the quality assurance
procedures used by the data generator. This revmvid include: (1) names of all
persons involved in the monitoring program, theities and a description of training and
work relatedexperience, (2) all written procedures, Standardr&gng Procedures, or
Quality Assurance Project Plans pertaining to tinisitoring effort, (3) a description of
all field methods used, brand names and model nisrdeany equipment and a
description of calibration and maintenance procesluaind (4) a description of laboratory
analytical methods. This review>===y also includeaadit by the Department’'s
Environmental Services Progr

3. Other Data Quality Considerations

3.1 Data Age. For assessing present conditionsg recent data is preferable; however,
older data can be used to assess present condfttbesdata remains representative of
present conditions.

If the department uses data to make a 3Q2(Mleisision that predates the date the list is
initially developed by more than seven =@ tepddtment will provide a written
justification for the use of such data.

A second consideration is the age of the dataivel#o significant events that may have
an effect on water qualityData collected prior to the initiation, closuresignificant
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change in a wastewater discharge, or prior togelapill event or the reclamation of a
mining or hazardous waste site, for example, mayaaepresentative of present
conditions. Such data would not be used to aggesgnt conditions even if it was less
than seven years old. Such “pre-event” data carsbd to determine changes in water
quality before and after the event or to show watelity time trends.

3.2 Data Type, Amount and Information ConteBRA recommends establishing a

series of data codes, and r%ting data quality &kihd and amount of data present at a
particular locationfEPA 1997). The codes are single digit numbers from orfeto, - ‘{Comment [D18]: Added EPA web link to

indicating the relative degree of assurance thehe=in the value of a particular footnote
environmental data set. Data Code One indicatefetst assurance or the least number

of samples or analytes and Data Code Four theagteaBased on EPA'’s guidance, the
Department uses the following rules to assign cadebers to data.

« Data Cod&One: All data not meeting the requirements ofeld@bde Two, Three
or Four.

e Data Code Two: Chemical data collected quarterlyitnonthly for at least three
years or intensive studies that monitor sever'tes repeatedly over short
periods of time or at least three fish tissue sa water body.

e Data Code Three: Chemical data collected at keastthly for more than three
years on a variety of water quality constitue=ttijding heavy metals and
pesticides; or quantitative biological monitleast one aquatic
assemblage (fish, invertebrates or algae) at nhellsipes, or multiple samples at a
single site when data from that site is supportediblogical monitoring at an
appropriate control site.

e Data Code Four: Chemical data collected at leasitinty for more than three
years that provides data on a variety of waterityuebnstituents including heavy
metals and pesticides, and including che==5al saigplf sediments and fish
tissue; or quantitative biological monitorfleast two aquatic assemblages
(fish, invertebrates or algae) at multiple sites.

In Missouri, the primary purpose biata Code One data is to provide a rapid and
inexpensive method of screening large numbers ténador obvious water quality
problems and to determine where more intensive toong is needed. In the
preparation of the state’s 305(b) Report, data fatifour data quality levels are used.
Most of the data is of Data Code One quality, aitiout Data Code ¢-—ata, the
Department would not be able to assess a majdrityeostate’s Water

® Guidelines for the Preparation of the ComprehenSitate Water Quality Assessments (305b) and Ekicttdpdates 1997.
(http://water.epa.gov/type/watersheds/monitoringgegh.cfm)

° Data Code One is equivalent to data water quatisurance Level One in 10 CSR 20-7.050 Generalddetbgy for
Development of Impaired Waters List, subsectioiGp)Data Code Two is equivalent to Level 2, etc.
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In other words, a great deal of uncertainty surrounds the state's 305(b) assessment. The overall level of confidence in the data seemingly cannot be quantified, however, owing to the absence of any form of probabilistic sampling.
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In general, when selecting water bodies for thesblisi 303(d) List, only Data Code
Two or higher data are used, unless the problenbeatcurately characterized by Data
Code One dath. The reason is that Data Code Two data providegleer level of
assurance that a Water Quality Standard is actbellyg exceeded and that a Total
Maximum Daily Load study is necessary. All watedkes placed in Categories 2B or
3B receive high prior; r additional monitorisg that data quality is upgraded to at
least Data Code Tw@r

D. How Water Quality Data is Evaluated to Determine Whether or Not Watersare
Impaired for 303(d) Listing Purposes

Physical, Chemical, Biological and Toxicity Data

Each reporting cycle, the Department and stakehslceview and revise the guidelines for
determining water quality impairment. These guited are shown in Tables 1.1 and 1.2
which provide the general rules of data use anesassent and Tables B-1 and B-2 that
provide details about the specific analytical prhae used. In addition, if time trend data
indicates that presently unimpaired waters willdmee impaired prior to the next listing
cycle, these “threatened waters” will be judgetdédmpaired. Where antidegradation
provisions in Missouri’'s Water Quality Standardplgpthose provisions shall be upheld.
The numeric criteria included in Table 1.1 haverbadopted into the state Water Quality
Standards, 10 CSR 20-7.031, and are used, astwkxbani Table 1.1, to make use
attainment decisions. For narrative criteria,theneric thresholds included in Table 1.2
have not been adopted into state Water Qualitydatrals. The Department wilse a
weight ofevidence analysis for all narrative criteria. Hayse analytes with numeric
thresholds, the threshold values given in TablendllZrigger a weight of evidence
analysis to determine the existence or likelihobdse impairment and the appropriateness
of proposing a listing based on narrative critefi&is weight vidence analysis will
include the use of other types of environmentah daten it i ilable. Examples of

other relevant environmental data might includedgizal data on fish or a
invertebrate animal$ (which will be given greatesight then the other tyge>Jr toxicity _ - -{ comment [D19]: Added

testing of water or sediments. When the weightvidence analysis suggests, but does not
provide strong, scientifically defensible evideéempairment, the Department will place
the water body in question in Categories 2B or 3Be Department will produce a
document showing all relevant data and the rat®falthe use attainment decision. All
such documents will be made available to the pudilibe time of the first public notice of
the proposed 303(d) list. A final recommendatiartlee listing of a waterbody based on
narrative criteria will only be made after full deration of all comments on the
proposal.

For the interpretation of biological data, wheabitat assessment data indicates habitat
scores are less than 75 percent of reference oopigte control stream scores, and in the

" When a listing, amendment or delisting of a 303(éjer is made with only Data Code One data, ameod will be prepared
that includes a display of all data and a presemtatf all statistical tests or other evaluativehieiques that documents the
scientific defensibility of the data. This requirent applies to all Data Code One data identifie@able 1.1 of this document.
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absence of other data indicating impair bysardie pollutant, a waterbody judged to
be impaired will be placed in Category Z@

For the interpretation of toxicity test data, stard acute or chronic bioassay procedures
using freshwater aquatic f; L such as, but ndteliio, Ceriodaphnia dubia, Pimephales
promelasor Hyalella aztecrovide adequate evidence of toxicity for gd8listing
purposes. Microtox toxicity tests may be useddiod water as affected by “toxicity” only
if there is data of another kind (freshwater tayit¢ests, sediment chemistry, water
chemistry or biological sampling) that indicatesevayuality impairment
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Is there any motivation here for the department to obtain "other data" once this decision has been made? Or is it assumed indefinitely that only non-pollutant factors contribute to the observed degraded biological condition?
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Given changes to 10 CSR 20-7.015(9)(L)4.B recently approved by the MCWC, this list of species also should include Oncorhynchus mykiss (rainbow trout).
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TABLE 1.1. METHODS FOR ASSESSING COMPLIANCE WITH
WATER QUALITY STANDARDSUSED FOR 303(D) LISTING PURPOSES: NUMERIC
CRITERIA THAT ARE INCLUDED IN STATE WATER QUALITY STANDARDS, 10

CSR 20-7.031
BENEFICIAL | DATA TYPE DATA COMPLIANCE WITH WATER
USES QUALITY QUALITY STANDARDS?
CODE
Overall use No data. Not applicable

protection (all
beneficial uses)

Evaluated base
on similar land
use/ geology as
stream with
water quality
data®

d

Given same rating as monitored-stre
with same land use and geolog

Any beneficial | No dat: Not applicabl | Where models or other dilutic
uses available or calculations indicate noncompliance with
where only allowable pollutant levels and frequencie
effluent data is noted in this table, waters may be added
available. Category 3B and considerg===h priority
Results of for water quality monitoring
dilution
calculations or
water quality
modeling. (see
ALRR p.38)
Protection of Water 1-4 Full: No more man 10% of asample
Aguatic Life temperature, exceed criterion? |
pH, total
dissolved gases, Non-Attainmenjt: Requirements for full |
oil and grease. attainment not met.
Protection o E. coli bacteria 1-4 Full: No more than 10% of asample

Groundwaters

exceed criteriof.

Non-Attainment: Requirements for full
attainment not met.

The criterion for E. coli is 126
counts/100ml.

8 See section on Statistical Considerations, Tablesd B-2.
° This data type is used only for wide-scale assessof aquatic biota and aquatic habitat for 3pRport purposes. This
data type is not used in the development of thécd3st.
10 some sampling periods are wholly or predominahtising the critical period of the year when criteviolations occur.
Where the monitoring program presents good evideheedemarcation between seasons where critecieelences occur and
seasons when they do not, the 10% exceedence ilieie Wwased on an annual estimate of the frequehexceeden

this footnote two times. The duplication was

Comment [D20]: Previously the LMD repeated
removed.

)
|

Comment [D21]: Removed wording “The
Criteria for E. Coli is 126 counts/100ml 10 CFR 20-
7.031(4)(c) - did not need to be stated for this
beneficial use
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No two watersheds have exactly the same land use and geology, and WQ conditions often vary markedly among streams that are superficially similar owing to factors that are not readily apparent in the absence of monitoring data. How is the accuracy of this "method" determined? Are streams lacking data given a higher priority for future monitoring? Are rotating probabilistic methods used to estimate the level of stream impairment throughout the entire state with a known level of confidence? See 305(b) related footnote, below.
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"may be"? Where stream hydrological and discharge monitoring data are available in sufficient quality and quantity, and where the department has confidence in the accuracy of the applied dilution model, waters should be eligible for inclusion in Category 5, even in the absence of in-stream WQ data. 
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Where a seasonal demarcation of this sort is observed, the data should be assessed on a seasonal basis, not an annual basis.
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TABLE 1.1. METHODS FOR ASSESSING COMPLIANCE WITH
WATER QUALITY STANDARDSUSED FOR 303(D) LISTING PURPOSES: NUMERIC
CRITERIA THAT ARE INCLUDED IN STATE WATER QUALITY STANDARDS, 10

CSR 20-7.031
BENEFICIAL | DATA TYPE DATA COMPLIANCE WITH WATER
USES QUALITY QUALITY STANDARDS?
CODE
10 CSR 2-7.031 (4)(C
Protection of Dissolved 1-4 Full:  No more tP==410% of asample
Aquatic Life oxygen. exceed criterioﬁ
Non-Attainment: Requirements for full
attainment not met.
Protection of Toxic 1-4 Full: No mcre than one acute toxic even
Aguatic Life Chemicals three yearé. that results in a documented
fish kill (does not include fish kills due to
natural causess). No more thanone | - ‘{Comment [D22]:
exceedence of acute or chronic criterion|in 2994
the last t years for which data is
available
Non-Attainment: Requirements for full
attainment not met.
Protection of Nutrients in 1-4 Full: Nutrient levels dmot exceer
Aquatic Life Lakes (total WATER QUALITY STANDARDS
phosphorus, following procedures stated in Table B-1| - { comment [D23]: Added
Total nitrogen,
Chlorophyll) Non-Attainment: Requirements for full
attainment not met.
Fish Chemicals 1-4 Full: Water quality does not exce
Consumption | (water) WATER QUALITY STANDARDS
following procedures stated in Table B-1| - { comment [D24]: Addec
Non-Attainment: Requirements for full
attainment not met.
Drinking Water | Chemical 1-4 Full: WATER QUALITY STANDARDS
Supply -Raw (toxics) not exceedeb following procedures stated
Water? in Table B-1. - comment [D25]: Addec

1 Nutrient criteria will be used in the 2016 LMD grif these criteria appear in the Code of StateuReipns, and have not been
disapproved by the U.S. Environmental Protectioeray.
12 Raw water is water from a stream, lake or grouatewprior to treatment in a drinking water treatinaiant.
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305(b) purposes only? Does MDNR contend that fish and other aquatic life can survive without oxygen up to 10% of the time? 5 mg/L is supposed to be applied as an instantaneous criterion. What happened to one criterion excursion per three-year period?
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TABLE 1.1. METHODS FOR ASSESSING COMPLIANCE WITH
WATER QUALITY STANDARDSUSED FOR 303(D) LISTING PURPOSES: NUMERIC
CRITERIA THAT ARE INCLUDED IN STATE WATER QUALITY STANDARDS, 10

Finished Water

CSR 20-7.031
BENEFICIAL | DATA TYPE DATA COMPLIANCE WITH WATER
USES QUALITY QUALITY STANDARDS?
CODE
Non-Attainmen: Requirements for fu
attainment not met.
Drinking Water | Chemica 1-4 Full: WATER QUALITY STANDARDS
Supply- Raw (sulfate, not exceedeb following procedures stated
Water chloride, in TableB-1. |
fluoride)
Non-Attainment: Requirements for full
attainment not met.
Drinking Water | Chemical 1-4 Eull: No MCL* violations based on Sa
Supply- (toxics) Drinking Water Act data evaluation

procedures.

Non-Attainment: Requirements for full
attainment not met.

@TE: Finished water data will not be
used for analytes where water quality
problems may be caused by the drinking
water treatment process such as the
formation of Trihalomethanes (THMs) or
problems that may be caused by the

- {Comment [D26]: Addec

distribution system (bacteria, lead, copper).

Whole-Body-
Contact
Recreation and
Secondary
Contact
Recreation

Fecal (oliformr_@ 24

or E. colicoun

Where there are at least five samples

Full: WATER QUALITY STANDARDS
not exceeded as a geometric mean, in a
of the last three years for which data is
available, for samples collected durin
seasons for which bacteria criteria apply

Non-Attainment: Requirements for full

attainment not met.

13 A geometric mean of 206 cfu/100 ml for E. coliMié used as a criterion value for Category B Ratieal Waters. Because
Missouri's Fecal Coliform Standard ended Decemlie2B08, any waters appearing on the 2008 303@)als a result of the

Fecal Coliform Standard will be
determined the status of the wa

r@d on thewiith the pollutant listed as “bacteria” until &iafent E. coli sampling has
1f

year taken during the recreational seasop: {

Yy

Comment [D27]: Updated to reflect minimum
numbers of samples needed to make an asse:
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TABLE 1.1. METHODS FOR ASSESSING COMPLIANCE WITH
WATER QUALITY STANDARDSUSED FOR 303(D) LISTING PURPOSES: NUMERIC
CRITERIA THAT ARE INCLUDED IN STATE WATER QUALITY STANDARDS, 10

CSR 20-7.031
BENEFICIAL | DATA TYPE DATA COMPLIANCE WITH WATER
USES QUALITY QUALITY STANDARDS?
CODE
Irrigation, Chemica 1-4 Full: WATER QUALITY STANDARDS
Livestock and not exceedeb following procedures stated
Wwildlife Water in TableB-1. | - { comment [D28]: Addec
Non-Attainment: Requirements for full
attainment not met.

)
*Maximum Contaminant Ley|



RANGELO

Highlight



RANGELO

Sticky Note

OK, but probably could be noted by name and acronym in box where first used. 





Methodology for the Development of the

2016 Section 303(d) List in Missouri

Page 21 of 38

TABLE 1.2. METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY
STANDARDSUSED FOR 303(D) LISTING PURPOSES: NARRATIVE CRITERIA
BASED ON NUMERIC THRESHOLDSNOT CONTAINED IN STATE WATER

QUALITY STANDARDS (10 CSR 20-7.031)

BENEFICIAL | DATA TYPE DATA COMPLIANCE WITH WATER
USES QUALITY QUALITY STANDARDS'
CODE —
Overall use Narrative criterie 1-4 Full: Stream appearan@pical
protection (all | for which reference or appropriate control streams
beneficial guantifiable this region of the state.
uses) measurements

can be made.

Non-Attainment: The weight of evidence
based on the narrative criteria in 10 CSR
20-7.031(3), de trates the observed
condition excee umeric threshold

nery for the attainment of a benefig
US

For example:

Color: Color as measured by the Platinum-

Cobalt visual method (SM 2120 B) in a
waterbody is statistically significantly
higher than a control water.

Objectionable Bottom Deposits: The

bottom that is covered by sewage sluti:[
trash or other materials reaching the wai
due to anthropogenic sources exceeds t

amount in reference or cpoirg| streams b
more than twenty perce E

Note: Watg = mixing zones and
unclassifie ters which support aquati
life on an intermittent basis shall be subj
to acute toxicity criteria for protection of
aquatic life. Waters in the initial Zone of
Dilution (ZID) shall not be subject to acut
toxicity criteria.

in

ial

ne

2ct

9]
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Irrespective of percent bottom coverage, deposits of this kind would not conform to MO's WQS.
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TABLE 1.2. METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY
STANDARDSUSED FOR 303(D) LISTING PURPOSES: NARRATIVE CRITERIA
BASED ON NUMERIC THRESHOLDSNOT CONTAINED IN STATE WATER

QUALITY STANDARDS (10 CSR 20-7.031)

BENEFICIAL | DATATYPE DATA COMPLIANCE WITH WATER
USES QUALITY QUALITY STANDARDS'
CODE
Protectin of Toxic Chemical 1-4 Full: No more than one acute toxic even

Aquatic Life

three{ years (does not include fish kills duy
to natural causes). No more than one _

exceedence of acute or chronic criterion
three years for all toxic¥. *°

Non-Attainment: Requirements for full
attainment not met.

14 The test result must be representative of watalitgifor the entire time period for which acuteatwonic criteria apply. For
ammonia the chronic exposure period is 30 daysalfather toxics 96 hours. The acute exposur@®gdor all toxics is 24
hours, except for ammonia which has a one hoursxpgeriod. The Department will review all appiate data, including
hydrographic data, to insure only representatita #aused. Except on large rivers where stornemfidws may persist at
relatively unvarying levels for several days, gsalnples collected during storm water flows will hetused for assessing
chronic toxicity criteria.
15n the case of toxic chemicals occurring in bent#@diment rather than in water, the numeric tholelshused to determine the
need for further evaluation will be the ProbabléEf Concentrations proposed in “Development anali&tion of Consensus-
Based Sediment Quality Guidelines for Freshwataskstems” by McDonald, D.D. et al. Arch. Enviroror€am. Toxicol.
39,20-31 (2000). These Probable Effect Conceaatrsiare as follows: 33 mg/kg As; 4.98 mg/kg Ad;1 mg/kg Cr; 149
mg/kg Cu; 48.6 mg/kg Ni; 128 mg/kg Pb; 459 mg/kg 861 pg/kg naphthalene; 1170 pg/kg phenanthrébgp pg/kg
pyrene; 1050 pg/kg benzo(a)anthracene, 1290 offikgene; 1450 pg/kg benzo(a)pyrene; 22,800 Ligtiagpolyaromatic
hydrocarbons; 676 pg/kg total PCBs. Chlordane 0@/gg; Sum DDE 31.3 ug/kg; Lindane (gamma-BH®pR4ug/kg. Where
multiple sediment contaminants exist, the Prob&lflect Concentrations Quotient shall not excee®.03ee Table B-1 and
Appendix D for more information on the Probable Effect Corications Quotient.

D

- { comment [D29]: Addec

in
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TABLE 1.2. METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY
STANDARDSUSED FOR 303(D) LISTING PURPOSES: NARRATIVE CRITERIA
BASED ON NUMERIC THRESHOLDSNOT CONTAINED IN STATE WATER

QUALITY STANDARDS (10 CSR 20-7.031)

BENEFICIAL
USES

DATATYPE

DATA
QUALITY
CODE

COMPLIANCE WITH WATER
QUALITY STANDARDS'

Protection of
Aquatic Life

Biological: Aq.
Invertebrates-
DNR Protocol*®

Biological:
MDC Fish
Community
(RAM) Protocol
(Ozark Plateau
only)

34

3-4

FEull: For seven or fewer samp and
following DNR wadeable streams
macroinvertebrate sampling and evaluat
protocols, 75% of the stream condition

index scores must be 16 or greater. Fauna

achieving these scores are considered tg

very similar to regional reference streams.

on

be

For greater than seven samples or for other

sampling and evaluation protocols, results

must be statistically similar to
representative reference or control stréa

Non-Attainment: For seven or fewer
samples and following DNR wadeable
streams macroinvertebrate sampling and
evaluation protocols, 75% of the @m
condition index scores must be 1

lower. Fauna achieving these scores ar¢
considered to be substantially different
from regional reference streamSor more
than seven samples or for other samplin
and evaluation protocols, results must be
statistically dissimilar to control or
representative reference streams.

FEull: For seven or fewer samples and
following MDC RAM fish community

protocols, 75% of the IBI scores must be
36 or greater. Fauna achieving these scg
are considered to be very similar to
regional reference streams. For greater
seven samples or for other sampling and
evaluation protocols, results must be

M

D

h

res

han

6 DNR invert protocol will not be used for assesshiethe Mississippi Alluvial Plains (bootheel ayeaie to lack of referen@
streams for comparison.
7 See Table B-1 and B-2. For test streams thasignificantly smaller than bioreference streams nehmth bioreference

streams and small control streams are used tosatfgebiol
display and take into account both types of corgti@ams.

@ integrity of the test stream, issessment of the data should
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Main Ditch (Dunklin County)? Maple Slough Ditch (Mississippi County)?
Both of these appear in Table I of the MO WQS. The department also asserted that MDD and MSM were reference streams in the state's 2012 WQS submission (see submitted site-specific DO criteria for Main Ditch and Pike Creek in Butler County). Therefore, how can MDNR defend the assertion that there are no reference streams in the MAP? 
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MDNR needs to obtain representative information from the upper reaches of the state's reference caliber streams, not just from the larger, downstream reaches of these streams. That is, it should take full advantage of the reference streams it has already identified and codified in the state's WQS.
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What about situations involving a 75th percentile MSCI score of 15?
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TABLE 1.2. METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY
STANDARDSUSED FOR 303(D) LISTING PURPOSES: NARRATIVE CRITERIA
BASED ON NUMERIC THRESHOLDSNOT CONTAINED IN STATE WATER
QUALITY STANDARDS (10 CSR 20-7.031)

BENEFICIAL | DATA TYPE DATA COMPLIANCE WITH WATER
USES QUALITY QUALITY STANDARDS'
CODE

staistically similar to representatiy
reference or control stredfn

Suspected of Impairment: data not
conclusive (Category 2B). For first and
second order streams IBI score < 29.

streams will not be assessed for non-
For seven or fewer samples and followin
MDC RAM fish community protocols,
75% of the stream condition index score

these scores amnsidered to be
substantially different from regional
reference streamd-or more than seven
samples or for other sampling and
evaluation protocols, results must be
Other Biological 3.4 statistically _d|SS|m|Iar to control or(‘)
Data representative reference streatié’

Full: Results must be statistically similar|
to representative reference or control
streams?

Non-Attainment: Results must be
statistically dissimilar to control or
representative reference streams.

Non-Attainmerit: First and second or@

must be lower than 36. Fauna achieving

S {Comment [D30]: Addec

g

D

streams and small control streams are used tosa$gebi Al integrity of the test stream, éissessment of the data should
display and take into account both types of corgti@ams

191BI scores are from “Biological Criteria for StreaFish Communities ir@ouri” 2008. Doisy, etfat MDC. If habitat is a
likely problem the waterbody won't be listed as &ty 5 based on this It still could be Gatte 4C, 2B, or 3B.

20 For determining influence of poor habitat on theamples that are deemed as impaired, consultattorMDC RAM staff

will be utilized. If, through this consultation, lhigat is determined to be a significar@ibhﬁeﬂmr impairment, the water

18 See Table B-1 and B-2. For test streams thasigmzficantli smaller than bioreference streams ietmoth bioreference

body will not be rated as impaired, but as suspeirhpairment (categories 2B or 3
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See comment on footnote 17, above.
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Based on the wording of this footnote, habitat could be invoked as a reason not to list waters even in situations where one or more pollutants clearly contribute to a WQ impairment. How will MO assess and compare habitat conditions among streams? 
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Most of the 89,000 stream miles newly protected under the MO WQS will fall within this category. MO should identify appropriate reference streams in this (1st and 2nd order) size range and develop corresponding MSCI and IBI thresholds. 
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TABLE 1.2. METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY
STANDARDSUSED FOR 303(D) LISTING PURPOSES: NARRATIVE CRITERIA
BASED ON NUMERIC THRESHOLDSNOT CONTAINED IN STATE WATER

QUALITY STANDARDS (10 CSR 20-7.031)

BENEFICIAL | DATA TYPE DATA COMPLIANCE WITH WATER
USES QUALITY QUALITY STANDARDS'
CODE —
Protection of | Toxicity testing 2 Full: No more than one test res{Q}
Aquatic Life of streams or statistically significant deviation from
lakes using controls in acute or chronic test in a three-
aquatic year period?
organisms
Non-Attainment: Requirements for full
attainment not met.
Fish Chemicals 1-2 Full: Fish tissue leels in fillets’=+9s, and | - { comment [D31]: Addec
Consumption | (tissue) eggs do not exceed guideli =E
Non-Attainment: Requirements for full
attainment not met.

Duration of Assessment Period

Except where the assessment period is specifioatlyd in Table 1.1, the time period for
which data will be used in making the assessmesttdrin Table 1 will be determined by the
data age considerations provided in Section I13213and data representativeness

considerations in Table 1.1 and footnote 14.

Assessment of Tier Three Waters

Waters given Tier Three protection by the antiddgt@n rule at 10 CSR 20-7.031(2),
shall be considered impaired if water quality daticate a reduction in the waters’
historical quality. Historical quality is deterneid from past data that best describes the

waters’ quality following pro
was given Tier Three protecti

21 Fish tissue threshold levels are; chlordane 0.kgnCrellin, J.R. 1989‘New Trigger Levels for Chlordane in Fish-Revised
Memo” Mo. Dept. of Health inter-office memorandum. Jdge 1989); mercury 0.3 mg/kg based on “Water @uélriterion
for Protection of Human Health: Methylmercury” ER23-R-01-001. Jan. 2001.

Ina 2012 DHSS Memo (not yet approved) these vdiags changed: Chlordane — 0.2 ; Mercury -0.27B$€0.540 ; lead

has not changed, but they do add atrazine and P{B&sFillet Advisory Concentrations (FFACs) in Missouri)
« http://www.epa.gov/waterscience/criteria/methylnieyémerctitl. pdf, PCBs 0.75 mg/kg, MDHSS MemorandAnogust 30,

2006"Development of PCB Risk-based Fish ConsumptiontlTables; and lead 0.3mg/kg (World Health Organization
1972 “Evaluation of Certain Food Additives and the @Gaminants Mercury, Lead and CadmiunW/HO Technical Report
Series No. 505, Sixteenth Report on the Joint FABOAExpert Committee on Food Additives. Geneva 33 Apsessment of
Mercury will be based on samples solely from tHfaing higher trophic level fish species; wallewauger, trout, black
bass, white bass, striped bass, northern pikéeftat catfish and blue catfish.

m@ion of the angigradation rule and at the time the water
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Reword for clarity? Example: "Contaminant levels in fish fillets, tissue plugs, and eggs do not exceed guidelines."
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Presumably, this presupposes that samples will be collected regularly over the course of three years.
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WQ may have improved following promulgation of rule only to deteriorate once again. Antidegradation should be based on highest WQ condition occurring upon or after promulgation of rule.
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Historical data gathered at the time the watereweéren Tier Three protecti@ll be

used if available. Because historical data maljnhiéed, the historical quality of the

waters may be determined by comparing data fronagsessed segment with data from a
“representative” segment. A representative segiisembody or stretch of water that best
reflects the conditions that probably existed atttime the antidegradation rule first applied
to the waters being assessed. Examples of possjirlesentative data include 1) data from
segments upstream from assessed segments thaerdissharge e quality and
guantity that mimic the historical discharges te #ssessed seg and 2) data from
other bodies of water in the same ecoregion hazisignilar watershed and landscape and
receiving discharges and runoff e£the quality godntity that mimic the historical
discharges to the assessed seg . The assegsayaaiso use data from the assessed
segment gathered between the time of the initiadfofier Three protection and the last
known point in time in.whjch upstream dischargesoff and watershed conditions
remained the same w{ the data do not showignifisant trends of declining water
quality during that peroo.

The data used in the comparisons will be testeddomality and an appropriate statistical
test will be applied. The null hypothesis for thst will be that assessed segment and the
representative segment have the same water qualitiz. will be a one-tailed test (the test
will consider only the possibility that the assessegment has poorer water quality) with
the alpha level of 0.1, meaning that the test raistv greater than a 90 percent probability
that the assessed segment has poorer wal halityhe representative segment before
the assessed segment can be listed as im o

Other Types of Information

1. Observation and evaluation of waters for namgleance with state narrative water
quality criteria. Missouri's na@e water quwglcriteria, as described in 10 C 0-
7.031 Section (3), may be us evaluate wathesa quantitative value can
applied to the pollutant (see Table 1 page 15)s&marrative criteria apply to otk
classified and unclassified waters and prohibitftiewing in waters of the sta

a. Unsightly, putrescent or harmful bottom deposits,

b. Oil, scum and floating debris,

c. Unsightly color, turbidity or odor,

d. Substances or conditions causing toxicity to huraaimmal or aquatic life,

e. Human health hazard due to incidental contact,

f. Acute toxicity to livestock or wildlife, when used a drinking water supply,

Physical, chemical or hydrologic changes that imed natural biological
community, and

@

h. Used tires, car bodies, appliances, demolitionidebsed vehicles or equipment
and any solid waste as defined by Missouri's SWlaste Law,

i. Acute toxicity.
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...based on antidegradation considerations.
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Some of these narrative requirements are "either/or" or "yes/no" and do not require quantification. For example, discarded tires and vehicles either are in the water or they are not.
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Note: MO's WQS do not allow for the occurrence of these substances or conditions "in moderation." Waters impacted by residues from CSOs, softening sludge discharges, illegal dumping, etc. constitute impaired waters with respect to the narrative criteria and should be listed on that basis.
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Presupposes that WQ has not improved since that time. What if WQ has improved? That higher WQ condition must become the basis for further antidegradation assessments.
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This approach seemingly would allow for degradation of Tier 3 waters relative to improved conditions occurring sometime after assignment of Tier 3 status (that is, following implementation of BMPs, etc.).
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2. Habitat assessment protocols for wadeable streamestieen establish@nd are
conducted in conjunction with sampling of aquatiedartebrates and the analysis of
aquatic invertebrates data. The Departmentneiiluse habitat assessment data alone for
assessment purposes.

E. Other 303(d) Listing Considerations

1. Adding to the Existing List or Expanding the Scaémpairment to a Previously Listed
Water

The listed portion of an impaired water may beéased based on recent monitoring data
following the guidelines in this document. Onenwre new pollutants may be added to
the listing for a water already on the list basederent monitoring data following these
same guidelines. Waters not previously listed bepadded to the list following the
guidelines in this document.

2. Deleting from the Existing List or Decreasing treofe of Impairment to a Previously
Listed Water

The listed portion of an impaired water may berdased based on recent monitoring
data following the guidelines in this document. e@m more pollutants may be deleted
from the listing for a water already on the lissed on recent monitoring data following
these same guidelines. Waters may be completelguedfrom the list for several
reason%, the most common being (1) water has returnedmaptiance with water
quality standards or (2) the water has an apprdeea Maximum Daily Loadstudy.

3. Prioritization of Waters for Total Maximum Daily bd Development

Section 303(d) of the Clean Water Act and federgulation 40 CFR 130.7(b)(4) require
states to submit a priority ranking of waters sgéljuiring Total Maximum Daily Loads.
The department will prioritize development of Tdximum Daily Loads based on
several variables including:

¢ severity of the water quality problem

« amount of time necessary to acquire sufficient taevelop the Total Maximum
Daily Load

 court orders, consent decrees or other formal agets

+ budgetary constraints, aQ
» amenability of the problérm treatm@

The department’s Total Maximum Daily Load scheduilerepresent its prioritization.

4. Resolution of Interstate/International Disagreata

22 see, “Guidance for 2006 Assessment, Listing agpbiRing Requirements Pursuant to Sections 303(#)(b) and 314 of the
Clean Water Act”. USEPA, Office of Water, WashimgtDC.
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departmental constraints, permittee constraints, or both?
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Shouldn't the TMDL be developed irrespective of feasibility issues?
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I was under the impression that this work has not been completed in MO. Are these procedures documented somewhere, and have they undergone public review?
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The Department will review the draft 303(d) Lisfsall other states with which it shares a
border (Missouri River, Mississippi River, Des MefRiver and the St. Francis River) or
other interstate waters. Where the listing in haostate is different than in Missouri, the
department will request the data upon which thelisin the other state is based. This
data will be reviewed following all data evaluatignidelines previously discussed in this
document. The Missouri list mdoe changed pending the evaluation of this additidata.
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Appendix A

Excerpt fromGuidance for 2006 Assessment, Listing and RepoReguirements Pursuant to
Sections 303(d), 305(b) and 314 of the Clean Water July 29, 2005. USEPA pp.39-41.

G. How should statistical approaches be used innemnt determinations?

The state’s methodology should provide a ratiof@eny statistical interpretation of data
for the purpose of making an assessment determimati

1.

Description of statistical methods to be employesdrious circumstances:

The methodology should provide a clear explanatiowhich analytic tools the state
uses and under which circumstances. EPA recomnthatithe methodology explain
issues such as the selection of key sample statigtrithmetic mean concentration,
median concentration, or a percentile), null anerahtive hypotheses, confidence
intervals, and Type | and Type Il error threshold$ie choice of a statistic tool
should be based on the known or expected distobuf the concentration of a
pollutant in the segment (e.g., normal or log ndjrimeboth time and space.

Past EPA guidance, 1997 305(b) and 2000 CALM,menended making non-
attainment decisions for “conventional pollutantsTotal Suspended Solids, pH,
Biochemical Oxygen Demand, fecal coliform bacteia oil and grease — when
more than 10% of measurements exceed the watatyqeriterion; however, EPA
guidance has not eng nged use of the 10% ruteothier pollutants, including
toxics. Use of this r E en addressing conveatipollutants, is appropriate if its
application i=—consistent with the manner in whiod applicable water quality
criterion arressed. An example of a watelityuaiterion for whic

assessment based on the 10% rule would be appeoride EPA acut@ter
quality criterion for fecal coliform bacteria, ajgalble to protection of water contact
recreational use. This 1976-issued water qualitgrion was expressed as, “...no
more than ten percent of the samples exceedin@#00Dper 100ml, during a 30-day
period. This assessment methodology is clearlgctife of the water quality
criterion.

On the other hand, use of the 10 percent ruleterpreting water quality data is
usually not consistent with water quality criteriexpressed either as: (1)
instantaneous maxima not to be surpassed at ary ¢in{2) average ¢ entrations
over specified times. In the case of “instantaisenaxima (or minimver to
occur” criteria use of the 10 percent rule typigddlads to the belief that segment
conditions are equal to or better than specifiethieywater quality criterion, when
they in fact are considerably worse. (That is|lytaht concentrations are above the
criterion concentration a far greater proportiorthaf time than specified by the water
quality criterion). Conversely, use of this deafsrule in concert with water quality
criterion expressed as average concentrationsspesific times can lead to
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No such criterion for FCB.
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concluding that segment conditions are worse thatemguality criterion, when in
fact, they are not. If the state applies differdgtision rules for different types of
pollutants (e.g., toxic, conventional, and non-antional pollutants) and of
standards (e.g., acute versus chronic criteriadoitic life or human heal@\e
state should provide a reasonable rationale suppdtie choice of a particular

statistical approach to each of its different sétsollutants and types of standards.

2. Elucidation of policy choices embedded in sébecof particular statistical
approaches and use of certain assumptions:

EPA strongly encourages states to highlight paliegisions implicit in the statistical
analysis that they have chosen to employ in vardinesimstances. For example, if
hypothesis testing is used, the state should niakiecision-making rules transparent
by explaining why it chose either “meeting Waterafty Standards” or “not meeting
Water Quality Standards” as the null hypothesifutedle presumption) as a general
rule for all waters, a category of waters, or afivilual segment. Starting with the
assumption that a water is “healthy” when employiggothesis testing means that a
segment will be identified as impaired, and plaice@ategory 4 or 5, only if
substantial amounts of credible evidence existtote the presumption. By contrast,
making the null hypothesis “Water Quality Standardsbeing met” shifts the burden
of proof to those who believe the segment is, at, faeeting Water Quality
Standards.

Which “null hypothesis” a state selects could lljkereate contrasting incentives
regarding support for additional ambient monitorémgong different stakeholders. If
the null hypothesis is “meeting standards”, theas wo previous data on the
segment, and no additional existing and readilylavie data and information is
collected, then the “null hypothesis” cannot bece&d, and the segment would not
be placed in Category 4 or 5. In this situatitlwse concerned about possible
adverse consequences of having a segment declarpdifed” might have little
interest in collection of additional ambient daMeanwhile, users of the segment
would likely want to have the segment monitoredih&y can be assured that it is
indeed capable of supporting the uses of conc®mthe other hand, if the null
hypothesis is changed to “segment not meeting Watatity Standards”: then those
that would prefer that a particular segment ndabeled “impaired” would probably
want more data collected, in hopes of proving thatnull hypothesis is not true.

Another key policy issue in hypothesis testing/iet significance level to use in
deciding whether to reject the null hypothesisckPig a high level of significance

for rejecting the null hypothesis means that gesaphasis is being placed on
avoiding a Type | error (rejecting the null hypatlse when in fact, the null
hypothesis is true). This means that if a 0.1@iS@ance level is chosen, the state
wants to keep the chance of making a Type | efror below 10 percent. Hence, if
the chosen null hypothesis is “segment meeting WQtrlity Standards”, the state is
trying to keep the chance of saying a segmentsirad, when in reality it is not,
under 10 percent.
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An additional policy issue is the Type Il error®{ rejecting the null hypothesis,
when it should have been). The probability of TYiperrors depends on several
factors. One key factor is the number of sampladable. With a fixed number of
samples, as the probability of Type | error deasathe probability of a Type Il error
increases. States would ideally collect enoughpsesrso the chances of making
Type | and Type Il errors are simultaneously smblhfortunately, resources needed
to collect those numbers of samples are quite oftgrmvailable.

The final example of a policy issue that a sthtmufd describe is the rationale for
concentrating limited resources to support dateectibn and statistical analysis in
segments where there are documented water queditygmns or where the
combination of nonpoint source loadings and padotrse discharges would indicate
a strong potential for a water quality problem xse

EPA recommends that, when picking the decisioasrahd statistical methods to be
utilized when interpreting data and informatiomtes attempt to minimize the
chances of making either of the following two esror

» Concluding the segment is impaired, when in faigt itot, and
» Deciding not to declare a segment impaired, whemiit fact impaired.

States should specify in their methodology whatisicance level they have chosen to use, in
various circumstances. The methodology would Bestribe in “plain English” the likelihood
of deciding to list a segment that in reality i< mopaired (Type | error if the null hypothesis is
“segment not impaired”). Also, EPA encouragesestad estimate, in their assessment
databases, the probability of making a Type Il refnot putting on the 303(d) List a segment
that in fact fails to meet r Quality Standayed)en: (1) commonly-available numbers of
grab samples are avail and (2) the degrear@nce in pollutant concentrations are at
commonly encountered levels. For example, if @@ssment is being performed wit[h a water

quality criterid (WQC) expressed as a 30-day avecagcentration of a certain pollutant, it - {Comment [D32]: Addec

would be useful to estimate the probability of @&yl error when the number of available
samples over a 30-day period is equal to the awemagber of samples for that pollutant in
segments statewide, or in a given group of segmasgtsiming a degree of variance in levels of
the pollutant often observed over typical 30-dayquis
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Appendix B
Statistical Considerations

The most recent EPA guidance on the use of statistithe 303(d) listing methodology document
is given in Appendix A. Within this guidance thene three major recommendations regarding

statistics:

» Provide a description of which analytical tools gitete uses under various circumstances,

* When conducting hypothesis testing, explain théouarcircumstances under which the
burden of proof is placed on proving the watemigpaired and when it is placed on proving
the water is unimpaired, and

e Explain the level of statistical significance usedler various circumstances.

Description of Analytical Tools

The Tables B-1 and B-2 below describes the analytiols the department will use to determine
impairment (Table B-1) and to determine when listeders are no longer impaired (Table B-2).

TABLE B -1. DESCRIPTION OF ANALYTICAL TOOLSFOR DETERMINING IF
WATERSARE IMPAIRED

between test streal
and control stream

nvalue exceeds
tabular “t” value

for test alpha

Beneficial Analytes Analytical Tool Decision Rule/ Criterion Used Significance
Use Hypothesis with the Level
Decision Rulé®
Narrative Color Hypothesis Test Null Hypothesis: Reject Null 0.10
Criteria (Narrative) | Two Sample, one tailed| There is no Hypothesis if
“t “Test difference in color | calculated “t”

2 Where hypothesis testing is used for media othen fish tissue, for data sets with five samplefeweer, a 75 percent
confidence interval around the appropriate cemgradencies will be used to determine use attainstafis. Use attainment will
be determined as follows: (1) If the criterionuals above this interval (all values within theeiwal are in conformance with
the criterion), rate as unimpaired. (2) If theemiibn value falls within this interval, rate as mpaired and place in Category 2B
or 3B. (3) If the criterion value is below thigenval (all values within the interval are not mnformance with the criterion),

or fish tissue this procedutiebe used with the following changes: (1) it lapply only to sample sizes of
(2) a 50% confidence intenililbe used in place of the 75% confidence interval

rate as impai

less than fou
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TABLE B -1. DESCRIPTION OF ANALYTICAL TOOLSFOR DETERMINING IF
WATERSARE IMPAIRED

Comment [D33]: Added, and removed “one
sided confidence limit”

for Sg===L¢ sizes|r
morel.

For RAM Fish IBI
protocol:

Binomial probability f
Sample sizes|[8 or m

)

Frequency of full
sustaining scores
the same as for

biological criteria

fully sustaining
scores on test

stream is

significantly Iesi:CD

than for biologic
criteria reference
streams.

Beneficial Analytes Analytical Tool Decision Rule/ Criterion Used Significance
Use Hypothesis with the Level
Decision Rulé®
Bottom Hypothesis Test, Two | Null Hypothesis: Reject Null 0.40
Deposits Sample, one tailed “t Solids of Hypothesis if 60%
(Narrative) | “Test| | anthropogenic_ _ _| Lower Confidencel = _ = {
origin cover less | Limit (LCL) of
than 20% of stream mean percent fine|
bottom where sediment
velocity is less than deposition (pfsd)
0.5 feet/second. in stream is
greater than t ]
sum of the plez>
the control and 20]
% more of the
stream bottom.
i.e., where the pfs
is expressed as a
decimal, test
stream pfsd >
(control stream
pfsd)+
(0.20)* Q
Aquatic Life | Biological | For DNR Invert Using DNR Invert. | Reject Null 0.10
Monitoring | protocol: protocol: Hypothesis
(Narrative) | Binomial probability | Null Hypothesis: | if frequency of

Comment [D34]: Added, and removed “30 or
more”

Comment [D35]: Same comment as above ]

24|f data is non-normal a nonparametric test wil
With current software we use the Mann-Whitney

L@ a comparison of medians. The same 20@tetiffe still applies.
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To avoid confusion, insert the word mean before the second use of the term pfsd in this sentence. 
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To conclude that a significant difference exists using a "two-sample" approach, the control and subject streams would have to exhibit a very wide disparity in median values. Is MDNR actually referring to a "two-site" approach (i.e., to a two-median comparison)?
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Why apply the 60% LCL and the control pfsd + 20%? Why not look instead for non-overlapping LCL (subject stream) and UCL (reference stream)?
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Why is a frequency comparison being used here rather than a straight-forward MSCI score threshold or a reference versus subject stream score comparison? Even when the MSCI score is not met in the reference stream, the magnitude of the excursion may be much less than that in the subject stream. Will the department always have access to reference stream data and subject stream data from the same time period?
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TABLE B -1. DESCRIPTION OF ANALYTICAL TOOLSFOR DETERMINING IF
WATERSARE IMPAIRED

Comment [D36]: Added

Beneficial Analytes Analytical Tool Decision Rule/ Criterion Used Significance
Use Hypothesis with the Level
Decision Rulé®
For DNR Invert protocol| A direct Rate as impaired if Not applicable
andsample sizes greatef comparison of biological criteria
than 30: frequencies reference stream
Direct comparison. between tesand frequency of
biological criteria | sustain-
[For RAM Fish IBI reference streams | ing scores is m
protocol and will be made than five percer@
sample sizes greater than more than test
30: stream
Direct comparisoh. | | B
For other biological datd: Null Hypothesis, Reject Null 0.1
An appropriate Community Hypothesis
parametric or metric(s) in test If metric scores
nonparametric test will | stream is the same| for test stream arg
be used. asfor a reference | significantly less
stream or control | than reference or
streams contro stream.
Other biological
monitoring to be
determined by type
of data.
Aquatic Life | Toxic Not applicable No more than one Not applicable Not applicabl
Chemicals toxic event, toxicity|
in test failure or
Water. exceedence of acute
(Numeric) or chronic criterion
in 3 years.
Toxic Comparison of mean to| Waters are judged
Chemicals | PEL value. to be Impaired if
in sample mean
Sediments Exceeds 15% of
(Narrative) PEL or 150% of
PEQ®
Aquatic Life | temperatureg, Binomial probability Null Hypothesis: Reject Null [Not a
pH, total No more than 10%| Hypothesis if the applicaQIET[’
diss. gases, of samples exceed [Type | error rate is [
oil and thewate ity |lessthan0O.fl | - {
grease, diss criterion@
oxygen
(Numeric)

)

Comment [D38]: Added, removed “0.1(

Comment [D37]: Added, removed “ exceedanc
frequency is significantly more than 10%”

2 Where there is convincing evidence of a healiblogical community (fish and/o@tic inverteferanonitoring data) or
convincing evidence of a lack of toxicity (two specbioassay tests of sediment elutriate wateedingent pore water), this
evidence will be evaluated in conjunction with gesliment PEL data
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Why five percent?
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Why can't this straightforward approach also be applied to biological data?
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Sensitivity to individual toxicants may vary dramatically between fish and invertebrates. This footnote suggests that a "healthy" assessment for one of these biological groups could be used to override an "unhealthy" assessment for the other community. Is this MDNR's intention?
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TABLE B -1. DESCRIPTION OF ANALYTICAL TOOLSFOR DETERMINING IF
WATERSARE IMPAIRED

)

i

criterion value.

Beneficial Analytes Analytical Tool Decision Rule/ Criterion Used Significance
Use Hypothesis with the Level
Decision Rulé® =N
Groundwater| E.coli Binomial Probability | Null Hypothesis: | Reject Null | Q.;QQ - {Comment [D39]: Removed “10% Exceedant
| | Protection No more than 10%| Hypothesis if the
of samples exceed [Type | error rate is ‘
the lessthan0.l | - ‘{Comment [D40]: Added, removed “exceedanc
water quality frequency is significantly more than 10
criterion
Fish Toxic Hypothesis test Null Hypothesis: Reject Null 0.40
Consumption| Chemicals | 1-Sided Confidence Levels of Hypothesi
in water Limit contaminants in if the ﬁo%gis
(Numeric) water do not exceedgreater than the
criterion. criterion value.
Fish Toxic Four or more samples: | Null Hypothesis: Reject Null 0.40
Consumption| Chemicals | Hypothesis test Levels in fillet Hypothesis if the
in Tissue 1-Sided Confidence samples or fish 60% LCL is
(Narrative) | Limit eggs do pxceed greater than the
criterion"is criterion value.
Drinking Toxic Hypothesis test Null Hypothesis: Reject Null 0.40
Water Chemicals | 1-Sided Confidence Levels of Hypothesis if the
Supply (Numeric) limit contaminants do | 60% LCL is
(Raw) not exceed greater than the
criterion. criterion value.
Drinking Non-toxic | Hypothesis test Null Hypothesis: Reject Null 0.40
Water Chemicals | 1-Sided Confidence Levels of Hypothesis
Supply (Numeric) limit contaminants do | if the 60% LCL is
(Raw) not exceed greater than the
criterion. criterion value.
Drinking Toxic Methods stipulated by | Methods stipulated| Methods Methods
Water Chemicals | Safe Drinking Water by stipulated by stipulated by
Supply Act Safe Drinking Safe Drinking Safe Drinking
(Finished) Water Water Water Act
Act Act
Whole Body | Bacteria Geometric Mean Null Hypothesis: Reject Null -Not
Contact and | (Numeric) Levels of Hypothesis Applicable
Secondary contaminants do | if the Geometrig
Contact Rec. not exceed Mean Q
criterion. is greater than t
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cf. previous line entry
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Where did this CI % come from? Is it a long-standing state listing level?
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Over rec season only?
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What is the egg data being compared to?
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TABLE B -1. DESCRIPTION OF ANALYTICAL TOOLSFOR DETERMINING IF
WATERSARE IMPAIRED

criterion value.

Beneficial Analytes Analytical Tool Decision Rule/ Criterion Used Significance
Use Hypothesis with the Level
Decision Rulé®
Irrigation & | Toxic Hypothesis test Null Hypothesis: Reject Null 0.40
Livestock Chemicals | 1-Sided Confidence Levels of Hypothesis if the
Water (Numeric) limit contaminants do | 60% LCL is
not exceed greater than the
criterion. criterion value.
Protection of | Nutrients in | Hypothesis te&t Null hypothesis: Reject Null 0.40
Aquatic Life | Lakes Criteria are not hypothesis if 60%
(Numeric) exceeded. LCL value is
more than

26 State nutrient criteria require at least four stemper year taken near the outflow point of tte lgor resewoir@een May
1 and August 31 for at least four different, nateesarily consecutive, years.
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Is this referring to samples obtained from the upper water-column (i.e., epilimnion, where lakes are stratified) or to depth-integrated samples?
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TABLE B -2. DESCRIPTION OF ANALYTICAL TOOLSFOR DETERMINING WHEN WATERSARE
NO LONGER IMPAIRED

t [D41]: Previously footnote 27 was a

Same a; TabL duplicate of footnote 25. Removed duplication.

Beneficial Analytes Analytical Tool Decision Rule/ Criterion Used Significance
Use Hypothesis with the Level
Decision Rulé® I
Narrative Color Same as Table B-1 Same as Table B-1  Same as Tab|e0.40 \Q’
Criteria (Narrative B-1
Bottom Same as Table B-1 Same as Table B-1 Same as Tab|e0.40
Deposits B-1
(Narrative)
Aquatic Life | Biological | DNR Invert Protocol: Same as Table B-1  Same as Table | 0.40
Monitoring | For 8 to 30 samples B-1
(Narrative) | Same as Table B-1
RAM Fish IBI Protocol:
For 8 to 30 samples
Same as Table B-1
For DNR Invert Protocol Same as Table Same as Table Same as Table|
For more than 30 B-1. B-1. B-1.
Same as Table B-1
RAM Fish IBI Protocol:
For 8 to 30 samples
Same as Table B-1
For other biological datg: Same as Table Same as Table 0.40
Same as Table B-1. B-1. B-1.
Toxic Same as Table B-1. Same as Table | Same as Table Same as Table
Chemicals B-1. B-1. B-1.
in Water.
Toxic Comparison of mean to| Water is judged to | Not applicable Not applicable
Chemicals | PEL value. be unimpaired if
in sample mean does
Sediments not exceed 150 %
of PEL or 150% of]
PEQ? _ e
Aquatic Life | Temperatur| 30 or fewer samples: Same as Table Same as Table
e, pH, total | Same as Table B-1. B-1. B-1. B-1.
diss. gases,
oil and
grease, More than 30 samples: | Same as Table Same as Table Same as Table
diss. oxygen Same as Table B-1. B-1. B-1. B-1.
Groundwater| E.coli Same as Table B-1. Same as Table | Same as Table Same as Table
Protection B-1. B-1. B-1.
Fish Toxic Same as Table B-1. Same as Table Reject null 0.40
Consumption| Chemicals B-1. hypothesig==e
in water 60% UCL@
greater than the
criterion value.
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Note allowance for greater uncertainty in the retention of a listed impairment as compared to original listing decision (where alpha = 0.10).
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Basically, where sample variance is the same, a lower contaminant concentration could be used to justify continuation of 303(d) listing than needed to justify original 303(d) listing.
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TABLE B -2. DESCRIPTION OF ANALYTICAL TOOLSFOR DETERMINING WHEN WATERSARE
NO LONGER IMPAIRED

Beneficial Analytes Analytical Tool Decision Rule/ Criterion Used Significance
Use Hypothesis with the Level
Decision Rulé®
Toxic Same as Table B-1. Same as Table Reject null 0.40
Chemicals B-1. hypothesis if the
in Tissue 60% UCL is
greater than the
criterion value.
Drinking Toxic Same as Table B-1. Same as Table Reject null 0.40
Water Chemicals B-1. hypothesis if the
Supply 60% UCL is
(Raw) greater than the
criterion value.
Drinking Non-toxic | Same as Table B-1. Same as Table Reject null 0.40
Water Chemicals B-1. hypothesis if the
Supply 60% UCL is
(Raw) greater than the
criterion value.
Drinking Toxic Same as Table B-1. Same as Table Same as Table Same as Table
Water Chemicals, B-1. B-1. B-1.
Supply
(Finished)
Whole Body | Bacteria Same as Table B-1. Same as Table Same as Table Not applicable
Contact and B-1. B-1
Secondary
Contact Rec.
Irrigation & | Toxic Same as Table B-1. Same as Table Reject null 0.40
Livestock Chemicals B-1. hypothesis if the
Water 60% UCL is
greater than the
criterion value.
Protection of | Nutrients in | Same as Table B-1. Same as Table Same as Table 0.40
Aquatic Life | Lakes B-1. B-1.

Rationale for the Burden-of-Proof

Hypothesis testing is a common statistical practitlee procedure involves first stating a
hypothesis you want to test, such as “the mosufatly seen color on clothing at a St. Louis
Cardinals game is red” and then the opposite drhyplothesis “red is not the most frequently seen
color on clothing at a Cardinals game.” Then &istieal test is applied to the data (a sampléhef t
predominant color of clothing worn by 200 fans &adinals game on July 12) and based on an

analysis of that data, one of the two hypothesekasen as correct.

In hypothesis testing, the burden-of-proof is alsvay the alternate hypothesis. In other words,
there must be very convincing data to make us colecthat the null hypothesis is not true and that
we must accept the alternate hypothesis. How agimg the data must be is stated as the
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“significance level” of the test. A significancevkel of 0.10 means that there must be at least a 90
percent probability that the alternate hypothesistie before we can accept it and reject the null
hypothesis.

For analysis of a specific kind of data, eithertist significance level or the statement of nod a
alternative hypotheses, or both, can be variedhiese the desired degree of statistical rigore Th
department has chosen to maintain a consisteof sell and alternate hypotheses for all our
statistical procedures. The null hypothesis welitbat the water body in question is unimpaired and
the alternate hypothesis will be that it is impdiréd/arying the level of statistical rigor will be
accomplished by varying the test significance leel determining impairment (Table B-1) test
significance levels are set at either 0.1 or 0.daming the data must show a 90% or 60%
probability respectively, that the water body igpaired. However, if the department retained these
same test significance levels in determining whemgaired water had been restored to an
unimpaired status (Table B-2) some undesirabldteesan occur.

For example, using a 0.1 significance level foed®ining both impairment and nonimpai@t; if
the sample data indicate the stream had a 92 pgeuaability of being impaired, it would be rated
as impaired. If subsequent data was collectechdddd to the database and the data now showed
the water had an 88 percent chance of being ingbaitevould be rated as unimpaired. Judging as
unimpaired a water with only a 12 percent probgbdf being unimpaired is clearly a poor
decision. To correct this problem, the departmehituse a test significance level of 0.4 for some
analytes and 0.6 for others. This will increaseaanfidence in determining compliance with
criteria to 40 percent and 60 percent respectiveder t rst case conditions, and for most
databases will provide an even higher level of 'n:i:mfc!e]@’J

Level of Significance Used in Tests

The choice of significance levels is largely retate two concerns. The first is concerned with
matching error rates with the severity of the cagusaces of making a decision error. The second
addresses the need to balance, to the degreecptaetiType | and Type Il error rates.

For relatively small databases, the disparity betw&ype | and Type Il errors can be large. The
table below shows error rates calculated usindithemial distribution for two very similar
situations. Type | error rates are based on arstmeith a 10 percent exceedence rate of a standard
and Type |l error rates for a stream with a 15 perexceedence rate of a standard. Note that
choosing a Type | error rate of 0.05 rather thd® increases an already very large Type Il error
rate by about 10 percent. Also note that for @giVype | error rate, the Type |l error rate dexdin

as sample size increases.
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Basically, when a water is already listed, the department requires a less rigorous demonstration of impairment. That is, a lower contaminant level may be used to justify continuation of the 303(d)listing, relative to that level used to justify the original listing.
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Methodology for the Development of the
2016 Section 303(d) List in Missouri
Page 40 of 38

TableB - 3. Effectsof Typel Error Ratesand Sample Sizeon Typell Error

Rates
No. of | No. Meetin| Type | | Type|l No. of No. Meetin{ Type | | Type |
Samples Standards | Error | 1l Samples | Standards | Error | Error
Rate Error Rate Rate
Rate
6 5 A46¢ | 78 4 2 .0E .8¢
11 9 .30z | .78 9 6 .0E .8€
18 15 .26€ | .72 15 11 .0E .82
25 21 .23€ | .68 21 16 .0E .8C
27 20 .0E &

Use of the Binomial Probability Distribution fortkrpretation of the Ten Percent Rule

There are two options for assessing data for cempdi with the ten percent rule. One is to simply
calculate the percent of time the criterion valkiaat met and to judge the water to be impaired if
this value is greater than ten percent. The sepwttiod is to use some evaluative procedure that
can review the data and provide a probability stete regarding the compliance with the ten
percent rule. Since the latter option allows esmwesit decisions relative to specific test
significance levels and the first option does ti, latter option is preferred. The procedure ehos

is the binomial probabilitﬂl distribution. _ - - Comment [D42]: Removed from sentence “for
””””””””””””””””””””” data sets up to size 30. Use of the binomial

probability is difficult for larger sample sizesné

Other Statistical Considerations for these larger data sets impairment will be
determined by making direct comparison of percent

. ) . i ) i of samples not compliant with the criterion value
Prior to calculation of confidence limits, the nality of the data set will be evaluated. If with the ten percent guideline.”

normality is improved by a data transformation, ¢befidence limits will be calculated on the
transformed data.

Time of sample collection may be biased and interfgth an accurate measurement of frequency
of exceedence of a criterion. Data sets composedlyror entirely of storm water data or data
collected only during a season when water qualioplems are expected c esult in a biased
estimate of the true exceedence frequency. Iretbases, the department ?léLse methods to
estimate the true annual frequenc==nd displaetbakulations whenever they result in a change
in the impairment status of a Wa

For waters judged to be impaired based on bioldgiata where data evaluation procedures are not
specifical ted in Table 1, the statistical prdare used, test assumptions and results will be
reported,
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For toxicants, emphasis should be placed on the number of recorded or calculated criterion exceedences in a three year period. If more than one exceedence is recorded or calculated, than the water should be listed.
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Reported where? Presumably in the 303(d) report itself.
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Appendix C
Examples of Statistical Procedures

Two Sample “t” Test for Color

Null Hypothesis: Amount of color is no greater @st stream than in a control stream. (As stated,
this is a one-sided test, meaning that we are iotgyested in determining whether or not the color
level in the test stream is greater than in a cbstream.) If the null hypothesis had been “antoun
of color is different in the test and control stresd we would have been interested in determining if
the amount of color was either less than or grehger the control stream, a two-sided test).

Significance Level (also known as the alpha lev&@l.0

Data Set: Platinum-Cobalt color units data fortdst stream and a control stream samples
collected at each stream on same date.

Test Streal 70 45 35 45 60 60 80
Control Strear 50 40 20 40 3C 40 75
Difference (-C) |20 5 15 5 30 20 5

Statistics for the Difference: Mean = 14.28, stadd#eviation =9.76, n=7

Calculated “t” value = (square root of n)(mean)igi@rd deviation = 3.86

Tabular “t” value is taken from a table of the tiistribution for 2 alpha (0.20) and n-1 degrees of
freedom. Tabular “t” = 1.44.

Since calculated “t” value is greater than tabtlalue, reject the null hypothesis and concludg th
the test stream is impaired by color.

Statistical Procedure for Mercury in Fish Tigsue ___ { comment [D43]: This example wted
””””””””””””””””” from the 50% CL to the 60% LCL thg rently

. L. used. The 60% LCL is followed regaruress of

Data Set: data in pg/Kg 130, 230, 450. Mea®; Standard Deviation = 163.7 sample size. Therefore reference to fish tissue

samples less than or greater than 4 data sesfor fi

The 60% Lower Confidence Limit Interval = the saenpiean minus the quantity: s g

((0.253)(163.7)/square root 3) = 23.9. Thus WEG.CL Confidence Interval is
246.088 ng/Kg.

The criterion value is 300 pg/Kg. Therefore, sitite 60% LCL Confidence Interval is less than the
criterion value, the water is judged to be unimgeéiby mercury in fish tissue, and the waterbody is
placed in either Category 2B or 3B.
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So, MO changed this from 50% to 60% for 2016?
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Appendix D
The M eaning of the Sediment Quotient and How to Calculate It

While sediment criteria in the form of Probably éff Concentratio$ are given for several
individual contaminants, it is recognized that wineultiple contaminants occur in sediment,
toxicity may occur even though the lg==pf eadhvidual pollutant does not reach toxic levels.
The method of estimating the synergeffectmuftiple pollutants in sediments given in
McDonald et alis the calculation of a Probably Effect Concemtrat Quotient. This
calculation is made by dividing the pollutant camication in the sample by the Probably Effect

Concentrations value for that pollutariitor single samples, thelues are summed and - comment [D44]: Addec

the concentration value for each parameter will$ed for the quotient.

Example: A sediment sample contains the followrsplts in mg/kg.
Arsenic 2.5, Cadmium 4.5, Copper 17, Lead Z0f; 260.

The Probably Effect Concentrations values for thsepollutants in respective order are
33, 4.98, 149, 128, 459.

Probably Effect Concentrations Quotient =
((2.5/(33)) + (4.5/(4.98)) + (17/(149)) + (100/(228& (260/(459)))/5 = 0. 488

Based on research by McDonald (2000) 83% of sedisamples with Probably Effect
Concentrations quotients less than 0.5 were noic-tetiile 85% of sediment samples with
Probably Effect Concentrations quotients greaten .5 were toxic. Based on these findings a
Probably Effect Concentrations to insure consisterith the threshold values used for
indivi@ pollutants (150% of PEC value), a quitigreater than 0.75 will be judged to be
toxic.

27 Level at which harmful effects on the aquatic camity are likely to be observed.

N

(N

Comment [D45]: Removed ‘Since the LMD
uses 150% of the PEL as the “threshold value”,
have modified the calculation of the sediment
quotient by using 150% of the PEL value in the
calculatior.”

A
{ comment [D46]: Addec

(N

e



RANGELO

Highlight



RANGELO

Sticky Note

I believe this should read "additive."
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This approach will result in an extraordinarily high error rate (i.e., >>85% of samples are presumably toxic but will be deemed non-toxic for listing purposes).











