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I. Citation and Requirements

and administration of the Federal Clean Water Ad#lissouri. Pursuanto Section 40 CFR
1307, Statés, Territories or authorized Tribes must sulimthniallyto the United States
Environmental Protection Agency (EPA) a listvedter quality limited impaired segments,
pollutants causing impairment, and the prioritykiag of waters targeted for Total Maximum
Daily Load (TMDL) developmentFederal regulation at 40 CFR 13@lgo requires States,
Territories, and authorized Tribes to submiEPA a written methodologgocumendescribing
the State’sapproachn consideringand evaluating existing readily availabletaused to
develop their 303(d) list of impaired watsodies. The listing methodology must be submitted
to the EPA each year the Section 303(d) list is difeile EPA does not approve or disapprove
the listing methodologythe agencgonsiders the methodology duriitgreview of the states
303(d) impaired waters listnd the determination to list or not to list water

Following theMissouri Clean Water Commissi@pproval Section 303(d) is submitted to EPA.
This fulfills Missouri’'sbiennial submission requirements of an integraggdt required under
Sections 303(d), 305(b) and 314 of the Clean Wader In years when no integrated report is
submitted, the department submits a copy of itestide water quality assessment database to
EPA.

B. JU.S. EPA Guidance

In 2001 the Office of General Counsel and the @ffi€ Wetlands, Oceans, and Watersheds
developed a recommended framework to assist EPiAngin the preparation of their approval
letters for the States’ 2002 Section 303(d) lidimsissions. This was to provide consistency in

making approval decisions along with guidance fieedgrating the development and submission

of the 2002 Section 305(b) water quality reports Section 303(d) list of impaired watérs

Thefollowing sectiongrovide an overview of EPA Integrated Report guodadocuments from
calendar yeaP002 through 20A.

The 2002 Integrated Water Quality Monitoring andéssment Report Guidance was the first
document EPA provided to the States, Territoriad, @uthorized ribeswith directions on how
to integrate the development and submission o882 305(b) water quality reports and
Section 303(d) list of impaired waters.

The guidance recommended that States, Territonésathorized ribessubmit a combined
integrated report that would satisfy the Clean WA requirements for both Section 305(b)
water quality reports and Section 303(d) list. PAé2Integrated Report was to include:

! Additional information can be obtained from EPA’shsite:
http://water.epa.gov/lawsregs/lawsguidance/cwalgnilance.cfm).

Comment [D2]: Previous comments indicated
this section was confusing. This section has been
updated to clarify EPAs requirements for the
development of a listing methodology.

Comment [D3]: Moved this paragraph up to
place EPA Guidance discussions in numeric orde)
The first two sentences were slightly reworded fo
sentence structure.

Item number 4 was not previously numbered.

Moved reference regarding the methodology is
biennially reviewed in order to place it more in
sequential order with other information discussed
paragraph.

-| Comment [R4]: This section was updated to ad

additional background relating to EPA’s Integrate:
Reporting Guidance documents.

Other grammatical changes were also made.

r.
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» Delineation of water quality assessment units baseithe National Hydrography Dataset
(NHD);

» Status of and progress toward achieving comprebersisessments of all waters;

» Water quality standard attainment status for eassessment usjt

* Basis for the water quality standard attainmengmhginations for every assessment ginit

» Additional monitoring that may be needed to deteenwater quality standard attainment
status and, if necessary, to support developmetotaf maximum daily loadsT(VIDLS)
for each pollutantAssessment usgitombination;

* Schedules for additional monitoring planned foregssent units;

* Pollutant/fassessment usitombinations still requiring TMDLSs; and

»  TMDL development schedules reflecting the prioréyking of each pollutant/
assessment usicombination.

The 2002 EPA guidance described the requirememtsru®ection 303(d) of the Clean Water
Act where states were required to describe the adetbgy used to develop their 303(d) list.
EPA’s guidance recommended the states provida ({Escription of the methodology used to
develop Section 303(d) list; (2) a descriptiontw tlata and information used to identify
impaired and threatened waters; (3) a rational@dbiusing any readily available data and
information; and (4) information on how interstatenternational disagreements concerning the
list are resolved. Lastly (5), it is recommendeak t'prior to submission of its Integrated Report,
each state should provide the public the opporiuniteview and comment on the
methodology.” In accordance with EPA guidance,dbpartment reviews and updates the
Listing Methodology Document (LMD) every two yearfhe LMD is made available to the
public for review and comment at the same timesthge’s 303(d) impaired waters list is
published for public comment. Following the puld@mmment period, the department responds
to public comments and provides EPA with a documsenimarizing all comments received.

In July 2003, EPA issued new guidance entitled Hance for 2004 Assessment, Listing and
Reporting Requirements Pursuant to Sections 3@8(d)305(b) of the Clean Water AcfThis
guidance gave further recommendations about ligtfr@p3(d) and other waters.

In July 2005, EPA published an amended versiorledtiGuidance for 2006 Assessment,
Listing and Reporting Requirements Pursuant toi@exB03(d), 305(b) and 314 of the Clean
Water Act” (seeAppendix Afor Excerpy.

In October 2006, EPA issued a memorandum entiflgfdrmation Concerning 2008 Clean
Water Act Sections 303(d), 305(b) and 314 Integr&eporting and Listing DecisionsThis
memorandum servess EPA’s guidance for the 2008 reporting cycle laeybnd. This guidance
recommended the use of a five-part categorizatiberse and that each state provides a
comprehensive description of the water quality déads attainment status of all segments within
a state (reference Table 1 belowhe guidance also defined a “segment” as beind use
synonymous with the term “assessment unit” usqatenious Integrated Report Guidance.
Overall, the selected segmentation approach shmtthnsistent with the state’s water guality
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standards and be capable of providing a spatiée fieat is adequate to characterize the water
quality standards attainment status for the segment

It was in tre 2006guidancethatEPArecommenddall waters of the state be placed in one of
five categorieslescribed below.

| Table 1. Placement of Waters within the Five Categories inhie 2006 EPA Assessment,
Listing and Reporting Guidance

|| category 1 All designatedises are fully maintained. Data or other infoiorasupporting

full use attainment for atlesignatedises must be consistent with the state’s

Listing Methodology Document (LMD). The departmerill place a water in

Category 1 if the following conditions are met:

e The water has physical and chemical data (at anmoirm, water
temperature, pH, dissolved oxygen, ammonia, tatbalt, and total copper
for streams, and total nitrogen, total phosphongssecchi depth for lakes
and biological water quality data (at a minimun colior fecal coliform
bacteria) that indicates attainment with water iquatandards.

| * The level of mercury in fish fillets or plugs uskd human consumptiois
0.3 mg/kg or less. Only sampleshiher trophic level species
(largemouth, smallmouth and spotted bass, saugdleye, northern pike,
| trout (rainbow and trout)striped bass, white bass, flathead catfish and bl
catfish) will be used.

* The water is not rated as “threatened.”

| Category 2 One or more designated uses are fully attainedtletst onelesignatedise
has inadequate data or information to make a tamatent decision consistent
with the state’s LMD. The department will placevater in Category 2 if at
least one of the following conditions are met:

« Thereis inadequate data for water temperature, pH, disdatxggen,
ammonia, total cobalt or total copper in streamasgess attainment with
water quality standards or inadequdtga fortotal nitrogen, total
phosphorus or secctiepthin lakes.

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

e Thereareinsufficient fish fillet tissue, or plug data aladile for mercury to
assess attainmeat the fish consumption use.

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

Category 2A: Waters will be placed in this catggbavailable data, using best
| professional judgement, suggests compliance withamical
water quality criteria of Tables A or B in MissasriVater

| 2 http://lwww.epa.govi/sites/production/files/2015d@¢uments/2006irg-report.pdf
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Quiality Standards (10 CSR 20-7.031) or other qtetive
thresholds for determining use attainment.

Category 2B: Waters will be placed in this catggbthe
available data, using best professional judgmenfyssts
noncompliance with numeric water quality criterfalables A or
B in Missouri’s Water Quality Standards, or othaaqtitative
thresholds for determining use attainment, arddtataare
insufficient to support a statistical test or taliy as
representative data. Category 2B waters will berghigh
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 pldkce a water in Category
if data are insufficient to support a statistiesttor to qualify as representative
data to assess any of the designated uses. Catgaters will be placed in
one of two sub-categories.

Category 3A. Waters will be placed in this catggbavailable data, using be
professional judgment, suggests compliance witherigal water
quality criteria of Tables A or B in Missouri’s WeatQuality
Standards (10 CSR 20-7.031) or other quantitatikesholds for
for additional water quality monitoring, but wiletgiven lower
priority thanCategory 3B waters.

Category 3B. Waters will be placed in this catggbthe available data, using
best professional judgment, suggest noncompliarite w
numeri@l water quality criteria of Tables A or B in Miss@ar
Water Quality Standards or other quantitative thoéds for
determining use attainment. Category 3B waterkhgilgiven
high priority for additional water quality monitog.

Category 4

Statewater quality standardsr other criteria, as per the requirements of
Appendix B & C of this document, are not attainedt, a Total Maximum Daily

Load (TMDL) study is not required. Category 4 wateill be placed in one of
three sub-categories.

Category 4A. EPA has approved a TMDL study thalreskes the impairment.

The department will place a water in Category 4Bath the
following conditions are met:

* Any portion of the water is rated as being in nttaiament with
statewater quality standardsr other criteria as explained in

W

—

__ - | Comment [D5]: Since WQ data are not adequat

to assess any of the designated uses, EPA sugge
that these waters should also be given high pyiori
for additional WQ monitoring

[Comment [R6]: Previously referenced Table l]

Comment [R7]: Previously referenced Table 1

e
stec
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pollutants or discrete properties of the witand

* EPA has approved a TMDL for all pollutants that eaesing
non-attainment.

Category 4B. Water pollution controls requiredablpcal, state or federal
authority, are expected to correct the impairmera reasonable
period of time. The department will place a wateCategory 4B
if both of the following conditions are met:

* Any portion of the water is rated as being in nttaiament with
statewaterguality standards or other criteria as explained in

pollutants or discrete properties of wétemnd

* A water quality based permit that addresses theitpoit(s)
causing the designated usapairment has been issyeshd
compliance with the permit limits will eliminatealimpairment;
or other pollution control requirements have beadenthat are
expected to adequately address the pollutant(sjrgthe
impairment. This may include implemented voluntamtershed

control plans as noted in EPA’s guidance document.

Category 4C. Any portion of the water is ratedbeig in non-attainment with
statewater quality standardsr other criteria as explained in

impairment. Discrete pollutants may include spedhemical
elements (e.g., lead, zinc), chemical compounds, @mmonia,
dieldrin, atrazine) or one of the following quaiifle physical,
biological or bacteriological conditions: water {eenature,
percent of gas saturation, amount of dissolved erygH,
deposited sediment, toxicity or counfsfecal coliform orE. coli
bacteria.

Category 5

At least one discrete pollutant has caused noimatent with statevater
quality standarder other criteria as explained in Appendix B & fafis =~ |
document, and the water does not meet the quaidicafor listing as either
Categories 4A or 4B. Category 5 waters are thosedre candidates for the

state’s 303(d) Liét

If a designated use is not supported and the segmenpaired or threatened,

3 A discrete pollutant or a discrete property ofavas defined here as a specific chemical or aditteibute of the water (such as

temperature, dissolved oxygen or pH) that causesflméal use impairment and that can be measuredtdatively.

“ The proposed state 303(d) List is determined byMissouri Clean Water Commission and the finalisisletermined by the

U.S. Environmental Protection Agency.

[Comment [R8]: Previously referenced Table 1]

[Comment [R9]: Previously referenced Table 1}

[Comment [R10]: Previously referenced Table ]]
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the fact that a specific pollutant is not known sloet provide a basis for
’ excluding a segment from Category 5.

Category 5. These segments must be listed as @gtg&ginless the state can
demonstrate that no discrete pollutant(s) causesrdributes to the
impairment. Pollutants causing the impairment tdlidentified
through the 303(d) assessment and listing proaefsseba TMDL
study is written. The TMDL should be written withthe time
frame preferred in EPA guidance for TMDL developtevhen it
fits within the state’s TMDL prioritization scheme.

Category 5-alt. A water body assigned to 5-adtnismpaired water without a
completedTMDL but assigned a low priority for TMDL
development because an alternative restoratioroappris being
pursued. This also provides transparency to thdigthat a state ig
pursuing restoration activities in those wateradbieve water
quality standards. The addition of this sub-categall facilitate
tracking alternative restoration approaches in @pgted waters in

| priority areas.

Threatened | When a water is currently attaining all designatses, but the data shows an
Waters | inverse (time) trend in quality for one or morectéte water quality pollutants| - {
g

indicating the water will not continue to meetgbeaises before the next listin

Comment [D11]: Revised the wording of this
definition.

cycle. Such water will be considered “threatenefl.threatened water will be
treated as an impaired water and placed in theoappte Category (4A, 4B, o
5).

In subsequent years, EPA has provided additioridbage, but only limited new supplemental _ -

information has been provided since the 2008 cycle.

In August 2015, the EPA provided draft guidance thauld include a Category 5-alternative (5-
alt) (reference Table 1 above). Additional infotima can be found at EPA’s website:
http://water.epa.gov/lawsregs/lawsguidance/cwafpmitlance.cfm.

Comment [D12]: Moved this so the 2008 and
beyond Integrated Report information followed
2006. Any substantial and future Integrated Repa
guidance information will be added below.

Added 2016 IR information here regarding TMDL
prioritization and the additional creation of Catgg
5-alt.

Moved the “Placement of Waters within the five
category in the 2006 EPA Assessment, Listing an
Reporting” section into a table so it could be
referenced with the text.

d

=3
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II. The Methodology Document

A. Procedures and Methods Used to Collect Water QualitData

» Department Monitoring

| The major purposes of thiepartmens water quality monitoring program are

» characterize background or reference water queditylitions;

» better understand daily, flow event and seasontdwpality variations and their
underlying processes;

» characterize aquatic biological communities;

» assesgimetrends in water quality;

» characterize local and regiorgfectsof point and nonpoint soursgollutantson water
quality;

| » check for compliance witlvater quality standarcendbr wastewater permit limits;

» support development of strategies, including Thtakimum Daily Loads, to return
impaired waters to compliance with Water Qualitsrtards. All of these objectives
are statewide in scope.

» Coordination with Other Monitoring Efforts in Misso

To maximize efficiency, the department routinelpibnates its monitoring activities with other
agencies to avoid overlap, and to give and rededback on monitoring desigiata from
other sourceareused for meeting the same objectiveg@sartmensponsored monitoring.
The data must fit the criteria described in theadptality considerations section of this
document. The agencies most often involved are the U.S. éigcdl Survey, the U.S. Army
Corps of Engineers, EPA, the Missouri Departmer@afiservatiofMDC), and the Missouri
Department of Health and Senior Services. The Bemt of Natural Resources also tracks the
monitoring efforts of the National Park Servitee U.S. Forest Serviceeveral of the state’s
larger citiesthe states of Oklahoma, Arkansas, Kansas, lawd lllinois and graduate level
research conducted at universities within Misso&ar those wastewater discharges where the
| departmenhas required instream water quality monitoring,dbBpartmentnay also use
monitoring data acquired by wastewater dischargers condition of discharge permits issued
’ by the department. In 1995, tHepartmenalso began using data collected by volunteers that
have passedolunteer Water Quality Monitoring Progra@Quality Assurance/Quality Control
tests.

» Existing Monitoring Networks and Programs

The Pllowing is a list and a brief description of thiads of water quality monitoring activities
presently occurring in Missouri.
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1. Fixed Station Network

a) Objective: To better characterize background faremce water quality conditions, to
better understand daily, flow evepand seasonal water quality variations and their
underlying processes, to assess trends and to &hrectimpliance withwater quality
standards

b) Design Methodology: Sites are chosen based ombite following criteria:

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

Site is downstream of a significant point sourceliscrete nonpoint source area.

c) Number of Sites, Sampling Methods, Sampling Frequesand Parameters:

MDNR/U.S. Geological Survey cooperative netwarkproximately70 sites
statewide, horizontally and vertically integratedlysamplg, four to twelvetimes
per year. Samples are analyzed for major_{ens calcium, magnesium, sulfate,
and chloride) nutrients(e.g. phosphorus and nitrogetémperature, pH, dissolved
oxygen, specific conductandeacterige.g.Escherichia coli (E. colipnd fecal
coliform) and flow on all visits, two to four times annualty suspended solids and
heavy metals, and for pesticides six times annwfigur sites.

MDNR/University of Missouri-Columbia’s lake monitorimgetwork. This program
has monitored about 249 lakes since 1989. Aboldkés are monitored each year.
Each lake is usually sampled four times duringstinemer and about 12 are
monitored spring through fall for nutrients, chlphyll, turbidity and suspended
solids.

Department routine monitoring of finished publiinting water supplies for
bacteria and trace contaminants.

Routine bacterial monitorinfpr E. coli of swimming beaches at Missouri’s state
parks during the recreational season bydéygartment’'sviissouri State Parks.

Monitoring of sediment quality by thgepartmenat approximately 1:0.2
discretionary sites annuall\Sites are monitored for several heavy mefals.
arsenic, cadmium, copper, lead, mercury, nickek,zétc.)Jandor organic
contaminantge.q. polycyclic aromatic hydrocarbons, etc.)

2. Special Water Quality Studies

a) Objective: Special water quality studies are usecharacterize water quality effects
from a specific pollutant source area.



Methodology for the Development of the
2018 Section 303(d) List in Missouri
Page 9 ob1

b)

Design Methodology: These studies are designedrity and measurthe contaminants
of concern based on previous water quality studitksient sampling and/or Missouri
State Operating Permit applications. These stugtigdoy multiple sampling stations
downstream and upstream (if appropriate). If ommants of concern have significant

Number of Sites, Sampling Methods, Sampling Frequamd Parametersihe
departmentonducts or contractsp t010 to15 special studies annually, as funding
allows. Each study has multiple sampling siteke Mumber of sites, sampling
frequency and parameters all vary greatly dependinthe study. Intensive studies
would also require multiple samples per site oveglatively short time frame.

_Toxics Monitoring Program

The fixed station network and many of tiepartmeris intensive studies monitor fercute
and chronidoxic chemicald In addition, major municipal and industrial discgers must
monitor foracute and chronitoxicity in their effluents as a condition of théissouri State
Operating Permit.

Biological Monitoring Program

a)

b)

c)

Objectives: The objectives tife BiologicalMonitoring programs are to develop
numeric criteria describing “reference” aquatic neértvertebrate and fish communities
in Missouri's streams, to implement these criteritnin statewater guality standardand
to maintaina statewide fish and aquatiacranvertebrate monitoring program.

Design Methodology: Development of biocriteria fish and aquatic
marcoinvertebratésénvolves identification of reference streams infeatMissouri’s
aquatic ecoregions arid ecological drainage unitespectively It also includes
intensive sampling of invertebrate and fish comrtiesito quantify temporal and spatial
variation in reference streams within ecoregiort \@ariationamongecoregions, and the
sampling of chemically and physically impaired atres to test sensitivity of various
community metrics to differences in stream quality.

Number of Sites, Sampling Methods, Sampling Frequemd Parameters: The
departmenhas conducted biological sampling of aquaticranvertebrates for many
years. Since 1991, dhdepartment’s aquatic macroinvertebrate monitgorogram has
consisted of standardized monitoring of approxiryat& to55 sites twice annuallyin
addition, heMDC presently has a statewide fish and aquatcronvertebrate
monitoring program, the Resource Assessment andtdorg (RAM) Program,
designednonitor and assethe health of Missouri's stream resourcesa rotating basis

This program samples a minimum of 450 random anafilence sites every five years.

5 As defined in 10 CSR 20-7.031(1)
| 5 For additional information visit: http://dnr.mo.jenv/esp/wgm/biologicalassessments.htm

- { Comment [D13]: Streamlined sentence word J
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5. Fish Tissue Monitoring Program

|2

Objective: Fish tissue monitoring addressvo objectives: (1) the assessment of
ecological health or the health of aquatic biosuélly accomplished by monitoring
whole fish samples); and (2) the assessment of hurealth risk based on the level of
contamination of fish tissue plugs, or fillets.

Design Methodology: Fish tissue monitoring steschosen based on one of the

following criteria:

» Site is believed to have water and sediment quadipyesentative of many
neighboring streams or lakes of similar size dugin@larity in geology, hydrology
and land use, and the absence of any known impamutd significant point source or
discrete nonpoint water pollution source.

» Site is downstream of a significant point sourceliscrete nonpoint source area.

» Site has shown fish tissue contamination in the. pas

Number of Sites, Sampling Methods, Sampling Frequemmd Parameters:

Thedepartmenplans to maintaim fish tissue monitoring program to collect wholghfi
composite samplésit approximately3 fixed sites. In previous years, this was a
cooperative effort between EPA and tlepartmenthrough EPAs Regional Ambient
Fish TissudRAFT) Monitoring Program Each site will be sampled once every two
years. The preferred species for these sitesither Eommon CarpQyprinus carpid
or one of the Redhorse (a.k.a. sucker) spediExostomasp.)

ThedepartmentEPA, andVIDC also sample 40 to 50 discretionary sites anndatiywo
fish fillet composite samples @sh tissueplug samples (mercury only) from fish of
similar size and species. One sample is of aaopivore such asargemouth Bass
(Micropterus salmoidgsSmallmouth Bass\Wlicropterus dolomie) Walleye Gander
vitreum), or Sauger Zander lucioperca The other sample is for a species of a lower
trophic level such as catfisBommon Carmr suckerspecies (CatostomidaeThis
program occasionally samples fish eggs for ceftaimspecies at selected locations.
Both of these monitoring programs analyze for savehlorinated hydrocarbon
insecticides, PCBs, lead, cadmium, mercury, anddatent.

6. Volunteer Monitoring Program

Two major volunteer monitoring programs genesaater quality data in MissouriThe data
generated from these programs are used for stae3@i(b) reporting on general water

quality health, usedsa screening level tool to determine where additiomonitoring is

needed, or used to supplement other water qualtey for watershed planning purposes.

” A composite sample is one in which several indigidish are combined to produce one sample.
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« Lakes of Missouri Volunteer Progr&mThis cooperative program consists of persons
from thedepartmentthe University of Missouri-Columbja&nd volunteerssho monitor
approximately 137 sites on 66 lakes, including Lakeeycomo, Table Rock Lake and
several lakes in the Kansas City aréake volunteers are trained to collect samples for
total phosphorus, total nitrogen, chlorophyll andrganic suspended sedimenbata
from this program is used by the university as pa#d long-term study on the limnology
of mid-western reservoirs.

* Volunteer Water Quality Monitoring Program. Theliateer Water Quality Monitoring
Prograniis an activityof the Missouri Stream Team Programhich isa cooperative
project sponsored by the department, the Missoepabtment of Conservatipand the
Conservation Federation of Missouiithe program involves volunteers who monitor
water quality of streams throughout MissouFhere are currently over 5,000 Stream
Teams and more than 3,600 trained water qualityitoren Approximately 80,000
citizens are served each year through the progi&incte the beginning of the Stream
Team program, 494,232 volunteers have donated &omiition houts valued at more
than $38 million to the State of Missouri.

After the Introductory class, mamjtendat least one more class of higher level training:
Levels 1, 2, 3 and 4Each level of training is a prerequisite for tlextnhigher level, as is
appropriate data submission. Data generated bglt@y 3, and 4 and the new
Cooperative Site Investigation (CSI) Program vadens represent increasingly higher
quality assurancekFor CSI projects, the volunteers have completedzdity
assurance/quality control workshop, completed fealdluation, and/or have been trained
to collect samples following department protocdljpon completing Introductorgnd
Level 1 and 2 training, volunteers will have reeeithe basic level training to conduct
visual stream surveys, stream discharge measurspieoiogical monitoring, and collect
physical and chemical measurements for pH, condtiGtdissolved oxygen, nitrate,
phosphate, and turbidity.

Of those completing an Introductory course, ab&up&rcent proceed to Levels 1 and 2.
To date 104 volunteershave reached Level 3 and six volunteers have esbkcavel 4.

The CSI Program uses trained volunteers to callaetples and transport them to
laboratories approved by the departmeviblunteers and department staff work together
to develop a monitoring plan. Currently there Z8&/olunteers qualified to work in the
CSI Program. All Level 2, 3, and 4 volunteersywad as all CSI trained volunteergre
required to attend a validation session every 3syEensureequipment, reagents and
methods meet program standards. To @@&individuals have attended a validation
session at least once.

» |dentification of All Existing and Readily AvailablWater Quality Data Sources

8 For additional program information visit: http:iw.Imvp.org/
9 For additional program information visit: httpmdmo.gov/env/iwpp/NVWOM.htm
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Data Solicitation Request | {

Comment [R14]: Added an overview of the Dat}a

Solicitation Process

In calendar yea2014, the department sent out a request for alledola water quality data
(chemical and biological). The data solicitatiequestd water quality data for
approximately a two year timeframe prior to therent listing year. The data solicitation
reguestvassent to multiple agencies, neighboring states,aigdnizations. In addition,
and as part of the data solicitation process, @padment queries available water quality
data from national databases such as EPA’s Steradi®etrieval (STORET)/Water
Quality Exchange (WQX) data warehotfsend the USGS Water Quality Pottal

The data must be spatially and temporally represiestof the actual annual ambient
conditions of the water body. Sample locationsusthbe characteristic and representative
of the main water mass or distinct hydrologic aréasth the exception of the data
collected for those designated uses that requasosrlly based data (e.q., whole body
contact recreation, biological community data, antical season dissolved oxygen), data
should be distributed over at least three seaswes,two years, and should not be biased
toward specific conditions (such as runoff, seasoiydrologic conditions).

Data meeting the following criteria will be acceghte

° Samples must be collected and analyzed under atf)Aaburance/Quality Control
(QA/QC) protocol that follows the EPA requiremeftis quality assurance project plans.

° Samples must be analyzed following protocols thatcansistent with the EPA or
Standard Method procedures.

° _All data submitted must be accompanied by a cogh@®brganizatiors QA/QC protocol
and standard operating procedures.

° All data must be reported in standard units asmawended in the relevant approved
methods.

° _All data must be accompanied by precise samplgitoua), preferably in either decimal
degrees or Universal Transverse Mercator (UTM).

° _All data must be received in a Microsoft Excel ompatible format.

° All data must have been collected within the retegperiod of record.

All readilyavailable and acceptable data are uploaded intdehartmeris Water Quality
Assessment Databaéewhere the data undemmquality control checks prior to 303(d) or
305(b) assessment processes.

* Laboratory Analytical Support

Laboratories used:

20 http://www.epa.gov/storet/dw._home.html
1 http://www.waterqualitydata.us/
12 http://dnr.mo.gov/mocwis_public/wga/water bodySado
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° Department/U.S. Geological Survey Cooperative Fi&ttion Network: U.S. Geological
Survey Lab, Denver, Colorado

° Intensive Surveys: Varies, many are done by tipadment’'s Environmental Services
Program

° Toxicity Testing of Effluents: Many commercial lafatories

° Biological Criteria for Aquatic Macroinvertebratedepartment’s Environmental Services
Program and University of Missouri-Columbia

° Fish Tissue: EPA Region VIl Laboratory, Kansagyy(#tansas, and miscellaneous contract
laboratories (Missouri Department of Conservatiob. Geological Survey’s Columbia
Environmental Research Center)

° Missouri State Operating Permit: Self-monitorimgcommercial laboratories

2 Department’s Public Drinking Water Monitoring: @pnent's Environmental Services
Program and commercial laboratoties

| ° Other water quality studies: Many commercial |latories

B. Sources of Water Quality Data

The following data sources are used bydbpartmento aid in the compilation of the state’s
integrated report (previoustiie 305(b) report Where quality assurance programs are deemed
acceptableadditionalsources would also be used to develop the stagesdd 303(d) list.

These sources presently inclubet are not limited to:

1. Fixed station water quality and sediment data ctélé and analyzed by tliepartment’s
Environmental Services Program personnel.

2. Fixed station water quality data collected by th8.Weological Survey under
| contractual agreements with tepartment

3. Fixed station water quality data collected by th8 \eological Survey under
‘ contractual agreements to agencies or organizatibres than thelepartment

4. Fixed station water quality, sediment qualiynd aquatic biological information collected
by the U.S. Geological Survey under their Natiddiaeam Quality Accounting Network
and the National Water Quality Assessment MonitpfPnograms.

5. Fixed station raw water quality data collected ley Kansas City Water Services
Department, the St. Louis City Water Company, thiesguri American Water Company
| (formerly St. Louis County Water Company), Spriegdi City Utilities, and Springfield’s
Department of Public Works.

6. Fixed station water quality data collected by th& LArmy Corps of Engineers. The
| Kansas City, St. Loujsand Little Rock Corps Districts have monitoringgrams for
Corps-operated reservoirs in Missouri.

7. Fixed station water quality data collected by thkahsas Department of Environmental
Quality, the Kansas Department of Health and Emvirent, the lowa Department of
Natural Resources, and the lllinois Environmentakéttion Agency.

B For additional information visit: http://dnr.moxfenv/wpp/labs/
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8. Fixed station water quality monitoring by corpooats

9. Annual fish tissue monitoring programs Bz A/DepartmenRAFT Monitoring Program
andMDC.

10. Special water quality surveys conducted bydbpartment Most of these surveys are
focused on the water quality impacts of specifimpsource wastewater discharges.
Some surveys are of well-delimited nonpoint soustesh as abandoned mined lands.
These surveys often include physical habitat ev@oand monitoring of aquatic
macranvertebrates as well as water chemistry monitoring

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

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

¢) Hydrology and water quality of urban nonpoint s@urgnoff inmetropolitan areas of
Missouri (e.gSt. Louis, Kansas Cifyand Springfielg, and

d) Bacterial and nutrient contamination of streamsdathern Missouri.

12. Special water quality studies by other agencieb sist/IDC, the U.S. Public Health
Service, and the Missouri Department of Health &edior Services.

13. Monitoring of fish occurrence and distribution B\DC.
14.Fish Kill and Water Pollution Investigations Reoptublished byIDC.
15. Selected graduate research projects pertainingterwuality and/or aquatic biology.

16. Water quality, sedimenand aquatic biological data collected by tlegartment, EP/Ar
their contractors at hazardous waste sites in Mi$so

17. Self-monitoring of receiving streams by cities, sewistricts and industries, or
contractors on their behalf, for those discharbastequire this kind of monitoring. This
monitoring includes chemical and sometimes toxigitynitoring of some of the larger
wastewater discharges, particularly those thahdigge to smaller streams and have the
greatest potential to affect instream water quality

18. Compliance monitoring of receiving waters by thepartmenand EPA. This can
include chemical and toxicity monitoring.

19. Bacterial monitoring of streams and lakes by colmgglth departments, community lake
associationsand other organizations using acceptable analytiethods.

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

21.Fixed station water quality and aquatiecranvertebrate monitoring by volunteers who
have successfully completed the Volunteer WateliQudonitoring Program Level 2
workshop. Data collected by volunteers who haweassfully completed a training
Level 2 workshop is considered to be Data Code aa generated from Volunteer
Training Levels 2, 3 and 4 are considered “scregrevel data and can be useful in
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providing an indication of a water quality probleffor this reason, the dadee eligible
for use in distinguishingetween waters in Categories 2A and 2B or Categ8eand
3B. Most of this datarenot used to place waters in main Categories (3, 2,and 5)
because analytical procedures do not use EPA ad&td Methodgr other department
approved methods. Data from volunteers who havgetacompleted a Level 2 training
workshop do not have sufficient quality assuraedeet usedor assessmentData
generated by volunteers while participating indieeartmeris Cooperative Site
Investigation Program (Section Il C1) or other viker data that otherwise meets the
quality assurance outlined in Section Il @2ybe used in Section 303(d) assessment.

The following data sources (22-23nnot be usedo rate a water as impaired
(Categories 4A, 4B, 4C or 5); however, these datgces may be used to direct
additional monitoring that would allow a water gtiahssessment for Section 303(d)
listing.

22.Fish Management Basin Plans published/iyC.

23.Fish Consumption Advisories published annuallytmy Missouri Department of Health
and Senior Services. Note: thepartmentnay use data from data soutisted as
Number 9 abovgo list individual waters as impaired due to conitzated fish tissue.

As previously statedhe departmentvill review all data of acceptable quality trzat submitted
to thedepartmenprior to the first public notice of the draft 3@3(ist. However, he department
will reserve the right to review and use data of acceptabléityjisubmitted after this date if the
data results in a change to the assessménbmeof the water.

C. Data Quality Considerations

* DNR Quality Assurance/Quality Control Program

Thedepartmenand EPA Region VII have completed a Quality Mamagiet Plan. All
environmental data generated directly bydbeartmentor through contracts funded by
thedepartmentor EPA require a Quality Assurance Project Plairhe agency or
organization responsible for colleatiand/oranalyzing environmentalatamust write
and adhere to a Quality Assurance Project Plaroapgrthrough thelepartmeris

Quality Management Plan. Any environmental dat@egatedvia a monitoring plan with
adepartmenapproved Quality Assurance Project Pdaaconsidered suitable for use in
water quality assessment athe 303(d)isting. This includes data generated by
volunteers participating in thgepartmeris CSI Program. Under this program, the
departmeris Environmental Services Program will audit sedelchon-profit
(governmental and university) laboratories. Labmias that pass this audit will be
approved for th&€ S| Program. Individual volunteersho collectfield samples and
deliver them to an approved laboratory must fisstcessfully completdepartment
trainingon how topropety collect anchandleenvironmentasamples. Theypesof

1 For additional information visit: http://www.epax/quality/qapps.html
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informationthatwill allow thedepartmento make a judgment on the acceptability of a
quality assurance program are: (1) a descriptigheftraining, and work experience of
the persons involved in the program, (2) a dedoriptf the field meters and
maintenance and calibration procedures, (3) a igigiser of sample collection and
handling procedureand (4) a description of all analytical methadgd in the laboratory
for analysis.

» Other Quality Assurance/Quality Control Programs

Data generated in the absence départmenrfapproved Quality Assurance Project Plan
may be used tassess waterody if thedepartmentietermines that the dadiae
adequateafterreviewing and accepting thguality assurance procedugganused by the
data generator. This review would include: (1) earof all persons involved in the
monitoring program, their dutieand a description d¢heir training and work related
experience, (2) all written procedures, Standardr@ng Procedures, or Quality
Assurance Project Plans pertaining to this momigpéffort, (3) a description of all field
methods used, brand names and model numbers @taifymentand a description of
calibration and maintenance procedures, and (4faription of laboratory analytical
methods. This review may also include an audtheyepartment’'s Environmental
Services Program.

» Other Data Quality Considerations

3.11Data Age. For assessing present conditions, nement datare preferable; - { Comment [D15]: Removed remnant numberin%

however, older datmay be used to assess present conditions if the dtains o pvils erson of LHD,

representative of present conditions.

If the departmentises datalder than seven yeate make a Section 303(d) list decision a
written justification for the use of such datdl be provided

A second consideration is the age of the dataivelto significant events that may have
an effect on water qualityData collected prior to the initiation, closuce significant
change in a wastewater discharge, or prior togelapill event or the reclamation of a
mining or hazardous waste site, for example, mayaagepresentative 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 wetelity trends.

3-2-Data Type, Amount and Information ContePA recommends establishinga - { Comment [D16]: Same as D15 comment
series of data codes, and rating data quality éxiind and amount of data present at a

particular locationEPA 1997°). The codes argngledigit numbers from one to four,

indicating the relative degree of assurance thehein the value of a particular

environmental data set. Data Code One indicateketst assurance or the least number

15 Guidelines for the Preparation of the Comprehensitate Water Quality Assessments (305b) and Ekcttdpdates1997.
(http://water.epa.gov/type/watersheds/monitoringjreg.cfm)
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of samples or analytes and Data Code Four theagteaBased on EPA’s guidance, the
departmenuses the following rules to assign code numbedata.

« Data Cod& One: All data not meeting the requirementshefother data codes

« Data Code Two: Chemical data collected quarterlyitnonthly for at least three
years or intensive studies that monitor several neaiteg sepeatedly over short
periods of timeor at least threeomposite or pludish tissue samples per water
body, or at least five bacterial samples collectedng the recreational season of
one calendar year.

« Data Code Three: Chemical data collected at lmasthly for more than three
years on a variety of water quality constituentduding heavy metals and
pesticides; on minimum of on&uantitative biological monitoringtudyof at
least one aquatic assemblage (fislacranvertebratesor algae) at multiple sites
multiple/seasons (spring and faby, multiple samples at a single site when data_ - -

from that site is supported by biological monitgrett an appropriate control site.

e Data Code Four: Chemical data collected at leasithfy for more than three
years that provides data on a variety of waterityuednstituents including heavy
metals and pesticides, and including chemical sagolf sediments and fish
tissue; oma minimum of onguantitative biological monitoringtudyof at least
two aquatic assemblages (fishacranvertebratesor algae) at multiple sites.

In Missouri, the primary purpose Bfata Code One data is to provide a rapid and
inexpensive method of screening large numbers ténwdor obvious water quality
problems and to determine where more intensive tmong is needed. In the
preparation of the statelstegrated Repordata from all four data quality levels are
used. Most of the data is of Data Code One qualitg without Data Code One data, the
departmentvould not be able to assess a majority of the'stataters.

In general, when selecting water bodies for thesblisi 303(d) List, only Data Code

Two or higher are used, unless the problem carcberately characterized by Data Code
One datd’ The reason is that Data Code Two data providegher level of assurance
that a Water Quality Standardrst actually beingattained andhat a TMDL study is
necessary. All water bodies placed in Categorgesr23 receive high priority for
additional monitoring so that data quality is uptgd to at least Data Code Two.
Category 2B and 3B waters will be given higher ptyathanCategories 2A and 3A.

16 Data Code One is equivalent to data water quasispirance Level One in 10 CSR 20-7.050 Generalddetbgy for
Development of Impaired Waters List, subsectioifG®)Data Code Two is equivalent to Level 2, etc.

17When a listing, amendment or delisting of a 303(djer is made with only Data Code One data, amect will be prepared
that includes a display of all data and a presiemtatf all statistical tests or other evaluativehteiques that documents the
scientific defensibility of the data. This requirent applies to all Data Code One data identifieidpendix Bof this
document.

{

Comment [D17]: Suggested wording added fr
stakeholder

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

Physical, Chemical, Biological and Toxicity Data

During eactreporting cycle, thelepartmenand stakeholders review and revise the
guidelines for determining water quality impairmeifthe guidelines shown lppendix

B & C -provides the general rules of data use and assessmeritzanhdix Dprovides - { Comment [R18]: Previously Tables 1.1 and |
details about the specific analytical procedurelude addition, if trendinalysis ' [Comment [R19]: Previously Table 2.1 ]

indicates that presently unimpaired waters willdrae impaired prior to the next listing
cycle, these “threatened waters” will be judgedmpaired. Where antidegradation
provisions in Missouri’'s Water Quality Standardplgpthose provisions shall be upheld.

The numeriel criteria included imppendix Bhave been adopted into the statger - { Comment [R20]: Previously Table )
quality standard<10 CSR 20-7.031, and are used, as describédiendix Bto make { comment [R21]: Previously Table 1.1 )

use attainment decisions.

ith

_ | Comment [D22]: The previous Appendix E
ved.

NVeiqht of Evidence Approak:h _~ | wording was moved to this section and blended

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 4 previous wording. Repetitive wording was remo

When evaluating narrative criteria described indtadewater quality standard40 CSR
20-7.031, the department wilse a weight oévidence analysis for assessing nunzric
translatorghathave not been adopted into statgter quality standardsee Appendix

C). Under the weight of evidence approach, alllalike information is examined and

the greatest weight is given to data providing“thest supporting evidence” for an
attainment decision. Determination of “best sugipgrevidence” will be made using

best professional judgment, considering factors sigcdata qualityand site-specific
environmental conditionsEor those analytes with numeric thresholds, thestold

values given in Appendix C will trigger a weight@fidence analysis to determine the
existence or likelihood of a use impairment andappropriateness of proposing a 303(d)
listing based on narrative criteriThis weight of evidence analysis will include treeu -
of other types of environmental data when it isilate or collection of additional data

to make the most informed use attainment decisibramples of other relevant
environmental data might inclugiéysical or chemical datbiological data on fisfiFish { Comment [R24]: This wording was suggested}
Index of Biotic Integrity (fIBI)] or aquatianacranvertebratgMacroinvertebrate Stream diinoihelbielogicalivorkgiolplmecting]

Condition Index (MSCIkcores, fish tissue, or toxicity testing of watesediments.

workgroup meeting, this sentence was noted mis
from the 2018 draft version of the LMD, but was

Comment [R23]: During the biological *
ing

present in the 2016 final version.

Biological data will be given greater weight in aight of evidence analysis for making
attainment decisi@for aquatic life use and subsequent Section 30&ti)gs. Whether
or not numeric translators of biological criteri@ anet is a strong indicator for the
attainment of aquatic life use. Moreover, the dipant retains a high degree of
confidence in an attainment decision based on picdd data that is representative of
water quality condition.

When the weight of evidence analysis suggestsides not provide strong scientifically
valid evidence of impairment, the department will plage water body in question in
Categories 2B or 3BThe department will produce a document showingeddivant data
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and the rationale for the attainment decision. séith documents will be available to the
public at the time of the first public notice oktproposed 303(d) list. A final
recommendation on the listing of a walbexdy based on narrative criteria will only be
made after full consideration of all comments o phoposed list.

Biological Datb Comment [D25]: Blend text with the previous

’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ ) {Appendix E. Any repetitive wording removed.

Methods for assessing biological data typically ineceonsiderable attention duritigg
public comment periodf development ofhe Listing Methodology Documeat

Currently, a defined set of biocriteria are usedualuate biological data for assessing
compliance with water quality standards. Theséobioal criteria contain numeric
thresholds, that when exceeded relative to presgritssessment methods, serve as a
basis for identifying candidate waters for Sec803(d) listing. Biocriteria are based on
three types of biological data, including: (1) atipianacroinvertebrate community data;
(2) fish community data; and, (3) a catch-all clefsrred to as “other biological ddta

In general, for interpretation of macroinvertebrdd¢a where habitat assessment scores
indicate habitat is less than 75 percent of refeger appropriate control stream scores,
and in the absence of other data indicating impatrby a discrete pollutant, a water
body judged to be impaired will be placed in CatggtiC. When interpreting fish
community data, a provisional multi-metric habitedex called the QCPHL1 index is used
to identify streamhabitat in poor conditianThe QCPHlindex separates adequate
habitat from poor habitat using a 0.39 thresholde/awhereby, QCPH1 scores < 0.39
indicate stream habitat is of poor quality, andres@reater than 0.39 indicate available
stream habitat is adequate. In the absence of d#te indicating impairment by a
discrete pollutant, impaired fish communities wgthor habitat will be placed in
Category 4C.Additional information about QCPH1 is provided iretConsiderationgor
the Influence of Habitat Quality and Sample Repnesée/enessection.

The sectiongelowdescribe the methods used to evaluate the thres tfpbiological
data (macroinvertebrammmunity fish community and other biological data), along
with background information on the development aoaring of biological criteria,
procedures for assessing biological data, methseld to ensure sample
representativeness, and additional information tsedd in assessing biological data
such as the weight of evidence approach.

Aquatic Macroinvertebrate Community Data

The department conducts aquatiacroinvertebrate bielogicassessments to determine Comment [R26]: During the biological
macroinvertebrate community health as a functiowater quality and habitafThe xg:g?,[;‘;‘;lTaetfé"gggrgﬁiesﬁgggjfgs‘gefsﬁgn‘{‘:
health of a macroinvertebrate community is direotiated to water quality and habitat. instead of shortening it to aquatic biological
Almost all macroinvertebratevaluation consists of comparitite health of the assessments.

communityof the “target” to healthy macroinvertebrate commauasitirom reference

streams of the same general size asuillyin the saméscological Drainage Unit

(EDU).
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The department’s approach to monitoring and evelgatquatic macroinvertebrates is
largely based oBiological Criteria for Wadeable/Perennial StreawfdMissouri

(MDNR 2002). This document providég framework fonumeri@l biological criteria
(biocriteria) relevant to the protection of aqudifie use for wadeable streams in the
state. Biocriteria were developed using wadeadflerence streams that occur in specific
EDUs) as mapped by the Missouri Resource AssessmemtePstitp(reference Figure 1

below). For macroinvertebrates, the numtigiocriterion translator is expressed as a - { Comment [R271: The inclusion of a map for
multiple metric index referred to as the MSCI. TWSCI includes four metrics: Taxa reference was suggested during the biological

workgroup meeting and during the public notice

Richness (TR); Ephemeroptera, Plecoptera, and dptelna Taxa (EPTT); Biotic Index meetings.

(BI); and the Shannon Diversity Index (SDI). Thesetrics are considered indicators of
stream health, and change predictably in respaneetenvironmental condition of a
stream.

Metric values are determined directly from macreirtgbrate sampling. To calculate the
MSCI, each metric is normalized to unitless valogS, 3, or 1, which are then added
together for a total possible score of 20. MS@irss are divided into three levels of
stream condition:

* Fully Biologically Supporting (16-20),
» Partially Biologically Supporting (10-14), and
* Non-Biologically Supporting (4-8).

Partially and Non-Biologically Supporting streamaynbe considered impaired and are
candidates for Section 303(d) listing.
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Missouri Ecological Drainage Unit
and Bioiogicai Reference Locations

Figure 1: Missouri Ecological Drainage Units (EDUs)nd Biological Reference Locations

Unitless metric values (5, 3, or 1) were develofseth the lower quartile of the
distribution of each metric as calculated from refee streams for each EDU. The

lower quartile (25 percentile) of each metric equates to the minimatae still
representative of unimpaired conditions. In operal assessments, metric values below
the lower quartile of reference conditions aredgfly judged as impaired (United States
Environmental Protection Agency 1996, Ohio Enviremtal Protection Agency 1990,
Barbouret al. 1996). Moreover, using the 2Hercentile of reference conditions for each
metric as a standard for impairment allows natuaaiability to be filtered out. For
metrics with values that decrease with increasimggirment (TR, EPTT, SDI), any

value above the lower quartile of the referenceibigtion receives a score of five. For
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the BI, whose value increases with increasing inmpamt, any value below the upper
quartile (78' percentile) of the reference distribution receiaescore of five. The
remainder of each metii& potential quartile range below the lower quaitilbisected,
and scored either a three or a one. If the medlige is less than or equal to the quartile
value and greater than the bisection value itésesta three. If the metric value is less
than or equal to the bisection value it is scoredea

MSCI scoregmeeting data quality considerations may be assésséuke protection of
aguatic life using the following procedures.

Determining Full Attainment of Aquatic Life Use:

» For seven or fewer samples, 75% of the MSCI scoest be 16 or greater.
Fauna achieving these scores are considered terpeimilar to biocriteria
reference streams.

» For eight or more samples, results must be stlitisimilar to
representative reference or control streams.

Determining Non-Attainment of Aquatic Life Use:
= For seven or fewer samples, 75% of the MSCI sconest be 14 or lower.
Fauna achieving these scores@esidered to be substantially different from
biocriteria reference streams
= For eight or more samples, results must be stlbtidissimilar to
representative reference or control streams.

Data will be judged inconclusive when outcomes dooh meet requirements for
decisions of full or non-attainment.

As noted, when eight or more samples are availabdelts must be statistically
similar or dissimilar to reference or control cdiahs in order to make an
attainment decision. To accomplish this, a bindmiabability with an appropriate
level of significanced=alpha),is calculated based on the null hypothesis that the
test stream would have a similar percentage of M®Gtes that are 16 or greater as
reference streams. The significance level istset@1, meaning if the p-value of
the hypothesis test is less tharthe hypothesis is considered statistically
significant. The significance level afis in fact the probability ofnaking a wrong
decision ancommitting a Type | error (rejecting a true nulployhesis). When the
Typel error rate is less than=0.1, the null hypothesis is rejectédversely, when
the Type | error rate is greater tharD.1, the null hypothesis is accepted. For
comparing samples from a test stream to samplésctedl from reference streams
in the same EDU, the percentage of samples froemeete streams scoring 16 or
greater is used to determine the probability ottass” and “failure” in the
binomial probability equation. For example, if 84%the reference stream MSCI
scores in a particular EDU are 16 or greater, th8d would be used as the
probability of success and 0.16 would be used agtbbability of failure. Note

thatAppendix Dstates to “rate a stream as impaired if biologicaéria reference { comment [R28]: Previously Table B-1
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stream frequency of fully biologically supportingoses is greater than five percent
more than the test stream,” thus, a value of 74(- 0.05) would actually be
used as the probability of success in the binodigtibution equation.

Binomial Probability Example:

Reference streams from the Ozark/Gasconade EDUifiakas riffle/pool stream
types with warm water temperature regimes produltg lhiologically supporting
streams 85.7% of the time. In the test streamtefést, sixoutof tensamples
resulted in MSCI scores of 16 or more. CalculageType | error rate for the
probability of getting six or fewer fully biologidg supporting scores iten
samples.

The binomial probability formula may be summarizesd
p" + (Y XI(n-X)*p"g") =1

Where,
Sample Size (n) =10
Number of Successes (X) =6
Probabilityof Success (p) = 0.857 - 0.05 = 0.807
Probability of Failure (g) = 0.193
Binomial Distribution Coefficients = n!/ X!(n-X)!

The equation may then be written as:

=1 - ((0.807710) + ((10*(0.80779)*(0.193))) + ((4B.807/8)*(0.193"2)) +
((120%(0.80777) * (0.1933)))

=0.109

Since 0.109 is greater than the test significaeeel (minimum allowable Type |
error rate) ofx= 0.1, we accept the null hypothesis that the tesam has the same
percent of fully biologically supporting scoresthe same type of reference streams
from the Ozark/Gasconade EDU. Thus, this tesastreould be judged as
unimpaired.

If under the same scenario, there were only 5 sesrfpbm the test stream with
MSCI scores of 16 or greater, the Typerror rate would change to 0.028, and
since this value is less than the significancellef/e=0.1, the stream would be
judged as impaired.

Within each EDU, MSCI scores are categorized bypdiaug regime (Glide/Pool vs.
Riffle/Pool) and temperature regime (warm watercedd water). The percentage of fully
biologically supporting scores for the MississiRiver Alluvial Basin/Black/Cache EDU
is not availablelue to the lack of referensites in this region. Percentages of fully
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biologically supporting samples per EDU is not ud#d here, but can be made available
upon request. The percentage of reference strpantsDU that are fully biologically
supporting may change periodically as additionatnmiavertebrate samples are collected
and processed from reference samplgisin an EDU.

Sample Representativeness

The departments field and laboratory methods usedltect and process
macroinvertebrate samples are contained in thendentSemi-Quantitative
Macroinvertebrate Stream Bioassessm@HDNR 2012a). Macroinvertebrates are
identified to levels following standard operatinpgedures contained raxonomic Levels
for Macroinvertebrate IdentificationdVDNR 2012b). Macroinvertebrate monitoring is
accompanied by physical habitat evaluations asrithestin the documer&tream Habitat
AssessmerfMDNR 2010). For the assessment of macroinveatelsamples, available
information must meet data code levels three andds described in Section 11.C of this
LMD. Data coded as levels three and four represevironmental data providing the
greatest degree of assurance. Thus, at a minimacroinvetebrate assessments include
multiple samples from a single site, or samplemfroultiple sites within a single reach.

It is important to avoid situations where poormaidequate habitat prohibits
macroinvertekate communities from being assessed as fully bicédly supporting.
Therefore, when assessing macroinvertebrate sanipéequality of available habitat must
be similar to that of reference streams withindbpropriate EDU. The department’s
policy for addressing this concern has been touebecMSCI scores from an assessment
when accompanying habitat scores are less thaertgmt of the mean habitat scores from
reference streams of the appropriate EDU. Thewioilg procedures outline the
department’s method for assessing macroinverteboatenunities from sites with poor or
inadequate habitat.

Assessing Macroinvertebrate Communities from Poor/l nadequate Habitat:

* If less than half the macroinvertebrate samplemiassessed stream segment
have habitat scores less than 75 percent of the swae for reference streams in
that EDU, any sample that scores less than 16 asa Inabitat score less than 75
percent of the mean reference stream score foEMD&L is excluded from the
assessment process.

If at least half the macroinvertebrate sampleqiassessed stream segment have
habitat scores less than 75 percent of the mear smoreference streams in that
EDU and the assessment results in a judgmentht@ahacroinvertebrate
community is impaired, the assessed segment witlédeed inCategory 4C
impairment due to poor aguatic habitat.

« If one portion of the assessment reach containotwoore samples with
habitat scores less than 75 percent of referenearss from that EDU while
the remaining portion does not, the portion ofgtream with poor habitat
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scores could be separately assessed as a cat€yetsedm permitting low
MSCI scores.

Macroinvertebrate sampling methods vary by strega.t One method is used in
riffle/pool predominant streams, and the other metis for glide/pool predominant
streams. For each stream type, macroinveatetsampling targets three habitats.

* For riffle/pool streams, the three habitats sampledflowing water over coarse
substrate, non-flowing water over depositional salbs, and rootmat substrate.

» For glide/pool streams, the three habitats samgledon-flowing water over
depositional substrate, large woody debris sulesteatd rootmat substrate.

In some instances, one or more of the habitats lsghgan be limited or missing from a
stream reach, which may affect an MSCI score. blagertebrate samples based on only
two habitats may have an MSCI score equal to axtgréhan 16, but it is also possible that
a missing habitat may lead to a decreased MSCésabithough MDNR stream habitat
assessment procedures take into account a numphysital habitat parameters from the
sample reach (for example, riparian vegetationtwyidhannel alteration, bank stability,
bank vegetation protection, etc.), they do notesigely measure the quality or quantity of
the three predominant habitats from each strearen/évaluating potentially impaired
macroinvertebrate communities, the number of hesbampled, in addition to the stream
habitat assessment score, will be considered irem4SCI scores less than 16 are
properly attributed to poor water quality or pooaflequate habitat condition.

Biologists responsible for conducting biologicasessments will determine the extent to
which habitat availability is responsible for a peupporting (<16) MSCI score. Ifitis
apparent that a non-supporting MSCI score was dlimited habitat, these effects will be
stated in théviological assessmengport. This limitation will then be consideretien
deciding which Listing Methodologyategoryis most appropriate for an individual stream.
This procedure, as part of an MDNR biological assent, will aid in determining whether
impaired macroinvertebrate samples have MSCI sdmesd on poor water quality
conditions versus habitat limitations.

To ensure assessments are based on representatir@maerterbrate samples, samples
collected during or shortly after prolonged droygfiortly after major flood events, or any
other conditions that fall outside the range ofiemmental conditions under which
reference streams in the EDU were sampled, wilbeotised to make an attainment
decision for a Section 303(d) listing or any othaiter quality assessment purposes.
Sample “representativeness” is judged by Watereetimn Program (WPP) staff after
reading the biomonitoring report for that streang & needed, consultation with biologists
from the department’Environmental Services Program. Regarding smd#egrations

from “normal” conditions, roughly 20 percent of @eénce samples failing to meet a fully
biologically supporting MSCI score were collectetldwing weather/climate extremes; as
a result, biological criteria for a given EDU arelusive of samples collected during not
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only ideal macroinvertebrate-rearing conditiong, dlso during the weather extremes that
Missouriexperiences

Assessing Small Streams

Occasionally, macroinvertebrate monitoring is neetdeassess streams smaller ttian
typical wadeable/perennial reference streams listdéble | of Missouri’'s Water Quality
Standards. Smaller streams may include Classe@mt (streams that may cease flow in
dry periods but maintain permanent pools which supgquatic life) or thosghat are
unclassified. Assessing small streams involvespaoing test stream and candidate
reference stream MSCI scores first, to Wadeablefitéal Reference Stream (WPRS)
criteria, and second to each other MBNR'’s Biological Criteria Database, there are 16
candidate reference streams labeled as Classl&)&@d as Class C, and 24 labeled as
Class U. In previous work B DNR, when the MSCI was calculated according to WPRS
criteria, the failure rate for such candidate refiee streams was 31ffr Class P39%for
Class Cand 70%or Class U The data trend showed a higher failure ratérforeasingly
smaller high quality streams when scored using WBiRBgical criteria. Thigrend
demonstrates the needitelude theutilization of candidate reference streams in biological
stream assessments.

For test streams that are smaller than wadeabémpiaireference streams|DNR also
samples five candidate reference streams (smattai@ireams) of same or similar size
and Valley Segment Type (VST) in the same EDU twdaeng the same year the test
stream is sampled (additional information aboutsblection small control streams is
provided below). Although in most cases HHBNR samples small candidate reference
streams concurrently with test streams, existing daay be used if a robust candidate
reference stream data set exists for the EDU.

If the tensmall candidate reference stream scores are sitoil@adeable perennial

reference stream criteria, then they and the tesdrs are considered to have a Class C or
Class P general warm water beneficial use, anM®€l scoring system in the LMD

should be used. If the small candidate referetreamms have scores lower than the
wadeable perennial reference streams, the assuniptibat the small candidate reference
streams, and the test stream, represent desigmsgedelated to stream size that are not yet
approved by EPA in the state’s water quality stadsla The current assessment method for
test streams that are smaller than reference stresastated below.

If the tencandidate reference stream (small control streaores are similar to
WPRSs and meet LMD criteria for an unimpaireglcranvertebrate community,
then the test stream will be assessed using MS&idoprocedures in the LMD.

If the tencandidate reference stream scores are lower tloge tf WPRSs and
do not meet the LMD criteria for an unimpained.cranvertebrate community,
then:
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a) The test stream will be assessed as having an airieadpmacroinvertebrate
community if the test stream scores meet the LMi2ga for an unimpaired
community;

b) The test stream data will be judged inconclusivest stream scores are
similar to candidate reference stream scores;

c) The test stream will be assessed as having a “stispacroinvertebrate
community if its scoreare found to be low but statistically close to
candidate reference streams; or,

d) The test stream will be assessed as having an lliegfanacroinvertebrate
community if its scores afeund to be statisticalllower than the candidate
reference streams.

This method of assessing small streams will be osgduntil such time as the aquatic
habitat protection use categories based on watshe classifications of Headwater,
Creek, Small River, Large River and Great Riverigpromulgated into Missouri Water
Quality Standards and appropriate biological mstaiee established for stream size and
permanence.

The approach for determining a “suspect” or “impdirmacroinvertebrate community will
be made using a direct comparison between allmgdeing evaluated, which may include
the use of percent and/or mean calculations asrdieted on a case by case basis. All
work will be documented on the macroinvertebrateasment worksheet and be made
available during the public notice period.

Selecting Small Candidate Reference Streams

Accurately assessing streams that are smaller#farence streams begins with properly
selecting small candidate reference streams. Qatelieference streams are smaller than
WPRS streams and have been identified as “bedbaleli reference stream segments in
the same EDU as the test stream according to vt rsiparianand in-channel
conditions. The selection of candidate referemesams is consistent with framework
provided by Hughest al. (1986) with added requirements that candidateeat® streams
must be from the same EDU and have the same dasivailues for VST parameters. If
candidate reference streams perform well when cosdp® WPRS, then test streams of
similar size and VST are expected to do so as WEHT parameters important for
selection are based on temperature, stream size, geology, and relative gradient, with
emphasis placed on the first three parameters.

The stepwise process for candidate reference stsebeution is listed below.

1. Determine test stream reaches to be assessed.

2. ldentify appropriate EDU.

3. Determine five variable VST of test stream segmétitsligit =
temperature;? digit = size; & digit = flow; 4" digit = geology; and'B
digit = relative gradient).
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4. Filter all stream segments within the same EDUlHerrelevant five
variable VSTs ( and 2° digits especially critical for small streams).

5. Filter all potential VST stream segments for stoessgainst available
GIS layers (e.g. point source, landfills, CAFO&gls, reservoirs, mining,
etc.).

6. Filter all potential VST stream segments againstohical reports and
databases.

7. Develop candidate stream list with coordinateditdd verification.

8. Field verify candidate list for actual use (e.ginaal grazing, in-stream
habitat, riparian habitamigration barrierée.q. culvertslow water bridge

crossingsyepresentativeness, gravel mining, and other olsviuman Comment [R29]: Examples added at the
’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ suggestion made during the biological workgroup
stressors). meeting

9. Rank order candidate sites, eliminate obvious s&esites, and select at
least top five sites.

10. Calculate land use-land cover and compare to EDU.

11. Collect chemical, biological, habitat, and possibdgiment field data.

12. After multiple sampling events evaluate field ddaad use, and historical
data in biological assessment report.

13. If field data are satisfactory, retain candidaference stream label in
database.

Fish Community Data

The department utilizes fish community data to deiee if aquatic life use is supported in
certain types of Missouri streams. When propevbl@ated, fish communities serve as
important indicators of stream health. In Misspfish communities are surveyed by the
MDC. MDC selects an aquatic subregion to sampth gaar, and therein, surveys
randomly selected streams &f ® 5" order in size. Fish sampling follows procedures
described in the documeResource Assessment and Monitoring Program: Stahdar
Operational Procedures--Fish Samplii@ombes 2011). Numeric biocriteria for fish are
represented by the fish Index of Biotic Integrif§B(). Development of the fIBI is
described in the documeBtological Criteria for Stream Fish CommunitiesMissouri
(Doisyet al.2008).

The fIBI is a multi-metric index made up of nin@ividual metrics, which include:
* number (#) ofnative individuals;
« # of native darter species;
» # of native benthic species;
e # of native water column species;
e # of native minnow species;
< # of all native lithophilic species;
* percentage (%) of native insectivore cyprinid indials;
* % of native sunfish individuals; and,
* % of the three top dominant species.
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Values for each metric, as directly calculated fitbin fish community sample, are
converted to unitless scores of 1, 3, or 5 accgrthircriteria in Doisyet al. (2008). The

fIBl is then calculated by adding these unitledsi@a together for a total possible score of
45. Doisyet al. (2008) established an impairment threshold ofv@ete the 28

percentile of reference sites represented a s¢@®)pwith values equal to or greater than
36 representing unimpaired communities, and vakegssthan 36 representing impaired
communities. For more information regarding flBbeng, please see Doigy al. (2008).

Based on consultation between the department an@, Nt fIBI impairment threshold
value of 36 was used as the numeric biocriteriangiator for making an attainment

decision for aquatic lifeAppendix @). Work by Doisyet al. (2008) focused on stream$ 3 { comment [R30]: Previously Table 1.2

to 5" order in size, and the fIBI was only validated $tieams in the Ozark ecoregion, not
for streams in the Central Plains and Mississighivdal Basin. Therefore, when assessing
streams with the fIBI, the index may only be applie streams'3to 5" order in size from
the Ozark ecoregion. Assessment procedures dmesalibelow.

Full Attainment
« For seven or fewer samples and following MDC RABhfcommunity
protocols, 75% of fIBl scores must be 36 or greaf&auna achieving these
scores are considered to be very similar to Ozfdecence streams.

» For eight or more samples, the percent of samplesng 36 or greater must
be statistically similar to representative refeenc control streamsTo
determine statistical similaritg binomial probability Type | error rate (0.1)
is calculated based on thall hypothesis that the test stream would have the
same percentage (75%) of fIBI scores greater tBaas3Ieference streams.

If the Type | error rate is more théme significance levei=0.1, the fish
community would be rated as unimpaired.

Non-Attainment
» For seven or fewer samples and following MDC RABhfcommunity
protocols, 75% of the fIBI scores must be lowentl36. Fauna achieving
these scores are considered to be substantiaiéyretift than regional
reference streams.

* For eight or more samples, the percent of samplarsng) 36 or less must be
statistically dissimilar to representative refereioc control streamslo
determine statistical dissimilaritg, binomial probability Type | error rate is
calcukted based on theull hypothesis that the test stream would have the
same percentage (75%) of fIBI scores greater tlBaas3eference streams.
If the Type | error rate is less than Qe null hypothesis is rejected atfe
fish community would be rated as impaired.

Data will be judged inconclusive when outcomes dooh meet requirements for
decisions of full or non-attainment.
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With the exception of two subtle differences, usthe binomial probability for fish
community samples will follow the example provided macroinvertebrate samples in the
previous section. First, instead of test streampdas being compared to reference streams
of the same EDU, they will be compared to referestcsams from the Ozark ecoregion.
Secondly, the probability of success used in thernial distribution equation will always

be set to 0.70 sinceppendix D states to “rate a stream as impaired if biologicaéria { comment [R31]: Previously B-1

reference stream frequency of fully biologicallyporting scores is greater than five
percent more than the test stream.”

Although1%' and 29 order stream data will not be used to judge astras impaired for
Section 303(d) purposes, the department may usabitne assessment procedures to judge
gandZ_”d order streams as unimpaired. Moreover, shoulgkmntontain fIBI scores

less than 29, the department may judge the stredsuapected of impairment” using the
above procedures.

Considerations for the I nfluence of Habitat Quality and Sample Representativeness

Low fIBI scores that are substantially differeratireference streams could be the result of
water quality problems, habitat problems, or bdtfthen low fIBI scores are established, it
is necessary to review additional information tifedlentiate between an impairment
caused by water quality and one that is causedbitdt. The collection of a fish
community sample is also accompanied by a surv@hgsdical habitat from the sampled
reach. MDC sampling protocol for stream habit#ibfes procedures provided by Peek

al. (2006). With MDC guidance, the department utsitieis habitat data and other
available information to assure that an assessafeguatic life attainment based on fish
data is only the result of water quality, and twaimpairment resulting from habitat is
categorized as such. This section describes tieegures used to assure low fIBI scores
are the result of water quality problems and ndithé degradationThe information
belowoutlines the department’s provisional method taidg unrepresentative samples
and low fIBI scores with questionable habitat ctindi and ensure corresponding fish IBI
scores are not used for Section 303(d) listing.

a) Following recommendations from the biocriteria wgndup, the department
will consult MDC about the habitat condition of peunlar streams when
assessing low fIBI scores.

b) Samples may be considered for Section 303(d) i€NLY if they were
collected in the Ozark ecoregion, ahd samples were collected during
normal representative conditiofmsed upon best professional judgment from
MDC staff,. Samples collected from the Central Plains amgbsigsippi
Alluvial Basin are excluded from Section 303(djilig.

c) Only samples from streams 3rd to 5th order in siag be considered for
Section 303(d) listing. Samples from 1st or 2ndeorstream sizes are
excluded from Section 303(d) consideration; howgthery may be placed
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d)

into Categories 2B and 3B if impairment is susp&ate into Categories 1,
2A, or 3A if sample scores indicate a stream isnp@ired. Samples from
lower stream orders are surveyed under a difféRél Program protocol
than 3rd to 5th order streams.

Samples that are ineligible for Section 303(d)rinclude those collected
from losing streams, as defined by the Department ofdggand Land
Survey, of collected in close proximity to losing streanfsdditionally,
ineligible samples may include those collectedtoeasns that were
considered to have natural flow issues (suckt@ams reduced predominately
to subsurface flow) preventing good fish IBI sconesf being obtained, as
determined through best professional judgment ofQ\SEAfT.

e) Fish IBI scores must be accompanied by habitat ksmwath a QCPH1

habitat index score. MDC was asked to analyze mghan habitat metrics
and identify samples where habitat metrics seeméutlicate potential
habitat concerns. As a result, a provisional ingdemed QCPH1 was
developed. QCPH1 values less than 0.39 indicate pabitatandvalues
greater than 0.39 suggest adequate habitat isablail The QCPH1
comprises six sub-metrics indicative of substrat@ity, channel disturbance,
channel volume, channel spatial complexity, fisherpand tractive force and
velocity.

The QCPHL1 index is calculated as follows:
QCPH1= ((Substrate Quality*Channel Disturbance*CteVolume*
Channel Spatial Complexity * Fish Cover * Tractiverce &
Velocity)"®)

Where sub-metrics are determined by:

Substrate Quality = [(embeddedness + small particle§)i2
[(filamentous algae + aquatic macrophytg¥Bedrock and hardpan

Channel Disturbance= concrete * riprap * inlet/outlet pipes *
relative bed stability * residual pool observedipected ratio

Channel Volume=[(dry substrate+width depth product + residual
pool + wetted width)/4

Channel Spatial Complexity= (coefficient of variation of mean
depth + coefficient of variation of mean wetted thid fish cover
variety)/3
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Fish Cover=[(all natural fish cover + ((brush and overhanging
vegetation + boulders + undercut bank + large watelyris)/4) +
large types of fish cover)/3

Tractive Force & Velocity = [(mean slope + depth * slope)/2

Unimpaired fish 1Bl samples (fIB+36) with QCPH1 index scores below the 0.39
threshold value, or samples without a QCPHL1 sclhogether, are eliminated from
consideration for Category 5 and instead placexl@#tegories 2B or 3B should an
impairment be suspected. Impaired fish commun(fi®& <36) with QCPH1 scores <0.39
can be placed into Category 4C (non-discrete oillthabitat impairment). Impaired fish
communities (fIBI <36) with adequate habitat scd@€PH1 >0.39) can be placed into
Category 5. Appropriate streams with unimpaireti fommunities and adequate habitat
(QCPHL1 >0.39) may be used to judge a stream aspaivied.

Similar to macroinvertebrates, assessment of fishngunity information must be based on
data coded level three or four as described ini@ettC of this document Data coded as
levels three and four represent environmental @itathe greatest degree of assurance,
and thus, assessments will include multiple sanfptes a single site, or samples from
multiple sites within a single reach.

Following the department’s provisional methodolofish community samples available

for assessment (using proceduredjimendix C & Dinclude only those from 3rd to 5th Comment [R32]: Previously Table 1.2, B-1 &

order Ozark Plateau streams, collected under noredesentative conditions, where B2

habitat seemed to be good, and where there wessnes with inadequate flow or water
volume.

» Other Biological Data

On a case by case bashe tepartment may use biological data other tha@ IV fIBI
scores for assessing attainment of aquatic liftheCbiological data may include
information on single indicator aquatic specieg #ra ecologically or recreationally
important, or individual measures of community te#hat respond predictably to
environmental stress. Measures of community healtitd be represented by aspects of
structure, composition, individual health, and psges of the aquatic biota. Examples
could include measures of density or diversityapiatic organisms, replacement of
pollution intolerant taxa, or even the presencbiothemical markers.

Other biological data should be collected undeel vetted study that is documented in a
scientific report, a weight of evidencepproactshould be established, and the report
should be referenced in the 303(d) listing workshéfeother biological data is a critical
component of the community and has been adverffelgted by the presence of a
pollutant or stressor, then such data would indieatvater body is impaired. The
department’s use of other biological dataassistenivith EPA’s policy on independent
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applicability for making attainment decisions, whis intended to protect against
dismissing valuable information when diagnosingrapairment of aquatic life.

The use of other biological data in walbedy assessments occurs infrequently, but when
available, it is usually assessed in combinatiah wiher information collected within the
waterbody of interest. The department will avoid usatiger biological data as the sole
justification for a Section 303(d) listing; howeyether biological data will be used as part
of a weight of evidence analysis for making the niw®rmed assessment decision.

»  Toxic Chemicals

Water

For the interpretation of toxicity test data, stambacute or chronic bioassay procedures
using freshwater aquatic fauna such as, but ndtelidrio, Ceriodaphnia dubiakathead
Minnows Pimephales promelasHyalella aztecaor Rainbow Trout@ncorhynchus
mykiss}® will provide adequate evidence of toxicity for 80Blisting purposes.
Microtox®toxicity tests may be used to list a water as #&fby “toxicity” only if there are
data of another kind (freshwater toxicity testslisent chemistry, water chemistry, or
biological sampling) that indicate water qualitygairment.

For any given water, available data may occur thinout the system and/or be concentrated
in certain areas. When the location of pollutionrges are known, the department reserves
the right to assess data representative of impacteditions separately from data
representative of unimpacted conditions. Pollutoarces include those that may occur at
discrete points along a water body, or those ttetmore diffuse.

Sediment

For toxic chemicals occurring in benthic sedimedgga interpretation will include
calculation of a geometric mean for specific toxXiren an adequate number of samples,
and comparing that value to a corresponding Preb&fiect ConcentratioPEC)given by
MacDonaldet al. (2000). ThePECis the level of a pollutartbovewhich harmful effects
on the aquatic community are likely to be observétacDonald (2000) gave an estimate
of accuracy for the ability of individual PECs teedict toxicity. For all metals except
arsenic, pollutant geometric means will be compaoetb0% of the recommended PEC
values. This comparison should meet confidenceireipents applied elsewhere insth
document. When multiple contaminants occur in sedimenticitxmay occur even though
the level of each individual pollutant does notcietoxic levels. The method of estimating
the synergistic effects of multiple pollutants edsnentss describedelow.

—TheMeaning of the Sediment Quotient and How to Calculate 1t - {gﬂ;‘e“t [EREE ot e A"pe"diﬂ

Althoughsediment criteria in the form of a PBE@ given for several individual contaminants, it
is recognized that when multiple contaminants oatsediment, toxicity may occur even
though the level of each individual pollutant does reach toxic levels. The method of

18 Reference 10 CSR 20-7.015(9)(L) for additional infation
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estimating the synergistic effects of multiple ptdints in sediments given in MacDonaldal.
(2000)includes the calculation of RECQ PECQs greater than 0.75 will be judged as toxic.

This calculation is made by dividing the pollutanhcentration in the sample by the PEC value
for that pollutant. For single samples, thwtients are summed, and then normalized by
dividing that sum by the number of pollutants ia tbrmula. When multiple samples are
available, the geomean (as calculated for speagifiiitants) will be placed in the numerator
position for each pollutant included in the equatio
Example: A sediment sample contains the following resintsig/kg:
Arsenic 2.5, Cadmium 4.5, Copper 17, Lead 200Zinc 260.
The PEC values for these five pollutanteespective order are:
33, 4.98, 149, 12&nd459 ma/kg
PEQQ =
[(2.5/33) + (4.54.99 + (17149 + (100428 + (260459]/5 = 0. 488

Using PECQ to Judge Toxicity

«——Based on research by MacDonatdal. (2000) 83% of sediment samples with REIEss
than 0.5 were non-toxic while 85% of sediment sa@splith PEQ greater than 0.5 were
toxic. Therefore, to accurately assess the systar@ffects of sediment contaminants on
aquatic life, the department will judge PECQ gre#ttan 0.75 as toxic

» Duration of Assessment Period

Except where the assessment period is specifioatiyd in Appendix B, the time period { comment [R34]: Previously Table 1

duringwhich data will be used in making the assessmeititbevdetermined by data age and
data code considerations, as well as representatigeconsiderations such as those described
in footnote 14.

» Assessment of Tier Three Waters

Waters given Tier Three protection by the antiddgt@n rule at 10 CSR 20-7.03142)

shall be considered impaired if data indicate wqtelity has been reduced in comparison
to its historical quality. Historical quality isstermined from past data that best describes a
water body’s water quality following promulgatiohtbe antidegradation rule and at the
time the water was given Tier Three protection.
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Historical data gathered at the time waters werergiier Three protection will be used if
available. Because historical data may be limitled historical quality of the waters may
be determined by comparing data from the assesggdent with data from a
“representative” segment. A representative segisembody or stretch of water that best
reflects the conditions that probably existed atttme the antidegradation rule first applied
to the waters being assessed. Examples of possiiriesentative dataclude 1) data frorh = {Comment [D35]: rearranged wording to providi
stream segments upstream of assessed segmentctiae discharges, and 2) data from clarity.
other water bodies in the same ecoregion havingasimatershed and landscape
characters. These representative stream segmsots@uld be characterized by receiving
discharges similar to the quality and quantity istdric discharges of the assessed
segment The assessment may also use data from the edseggment gathered between
the time of the initiation of Tier Three protectiand the last known time in which

| upstream discharges, runadind watershed conditions remained the samojided that
the data do not show any significant trends ofider water quality during that period.

The data used in the comparisons will be testeddomality and an appropriate statistical
test will be applied. The null hypothesis fatistical analysiwill be that water quality at
the test segment and representative segiseneé same This will be a one-tailed test (the
test will consider only the possibility that thesassed segment has poorer water quality)
with the alpha level of 0.1, meaning that the tesst show greater than a 90 percent
probability that the assessed segment has pooter gaality than the representative
segment before the assessed segment can be fdtagaired.

e Other Types of Information

1. Observation and evaluation of waters for noncompgkeawith state narrative water
quality criteria. Missouri’s narrative water quglcriteria, as described in 10 CSR 20-
| 7.031 Section (3), may be used to evaluate watkesa quantitativénarrative)value
can be applied to the pollutant. These narratiiter@ apply to both classified and
unclassified waters and prohibit the following iaters of the state:

a. Waters shall be free from substances in sufficenbunts to cause the formation
of putrescent, unsightly, or harmful bottom deposit prevent full maintenance

of beneficial USE$; __ - | Comment [D36]: Replaced the summarized
”””””””””””””””””””””””””””” wording with the wording stated in WQS.

b. Waters shall be free from oil, scum, and floatietids in sufficient amounts to be
unsightly or prevent full maintenance of beneficiaés;

c. Waters shall be free from substances in suffiG@mnbunts to cause unsightly
color or turbidity, offensive odor, or prevent falaintenance of beneficial uses;

d. Waters shall be free from substances or condifiogsifficient amounts to result
in toxicity to human, animal, or aquatic life;

e. There shall be no significant human health hazaneh incidental contact with the
water;

f. There shall be no acute toxicity to livestock oldlife watering;
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g. Waters shall be free from physical, chemical, airblogic changes that would
impair the natural biological community;

h. Waters shall be free from used tires, car bodiggliances, demolition debris,
used vehicles or equipment, and solid waste aseatfn Missouri's Solid Waste
Law, section 260.200, RSMo, except as the useaif materials is specifically
permitted pursuant to sections 260.200—-260.247, ®SM

2. Habitat assessment protocols for wadeable streameslteen established and are

conducted in conjunction with sampling aquatic naurertebrates and fish. Methods
for evaluating aquatic macroinvertebrate and fismmunity data include assessment
procedures that account for the presence or absémepresentative habitat quality. The
departmentill not use habitat data alone for assessment purposes.

E. Other 303(d) Listing Considerations

Adding to the Existing List or Expanding the Scapémpairment to a Previously Listed
Water,

The listed portion of impaired wateodiesmay be increased based on recent monitoring
data following the guidelines in this document. em more new pollutants may be
added to the listing for a watbodyalready on the list based on recent monitoring data
following these same guidelines. Waters not presliplisted may be added to the list
following the guidelines in this document.

Deleting from the Existing List or Decreasing theofe of Impairment to a Previously
Listed Water

| ——The listed portion of an impaired watendy may be decreased based on recent

monitoring data following the guidelines in thiscdionent. One or more pollutants may
be deleted from the listing for a watsvdyalready on the list based on recent monitoring
data following guidelines in Appendix D. Watersynige completely removefdom the

list for several reasofts the most common being (1) water has returnedmaepiiance

with water quality standards, or (2) the water &maspproved TMDL study or Permit in
Lieu of a TMDL.

F. Prioritization of Waters for TMDL Development

Section 303(d) of the Clean Water Act and fedezgltation 40 CFR 130.7(b)(4) require
states to submit a priority ranking of waters reiggi TMDLs. Thedepartmenwill
prioritize development of TMDLs based on severalaldes including:

 social impact/public interegind risk to public health

1% See, “Guidance for 2006 Assessment, Listing agwbRing Requirements Pursuant to Sections 3030%)b) and 314 of the
Clean Water Act”. USEPA, Office of Water, WashimgtDC.
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« complexity and cost (including consideration of gedconstraints), availability of
data ofsufficientquality and quantity fosTMDL _modeling

» court orders, consent decreesother formal agreements

» source of impairments

» existence of appropriate numeric quality critesiagl

* implementation potential aramenability of the problem to treatment

Thedepartmeris TMDL schedule will represent its prioritizatiofhe TMDL Program
develops the TMDL scheduand maintains iat the following website:
http://www.dnr.mo.gov/env/wpp/tmdl/

G. Resolution of Interstate/International Disagreemens

Thedepartmentvill review the draft 303(d) Lists of all otherasés with which it
shares a border (Missouri River, Mississippi Rii@es Moines River and the St. Francis River)
or other interstate waters. Where the lisfimgthe same water bodiy another state is different
thanthe onein Missouri, thedepartmenwill request the datand the listing justification These
data will be reviewed followinthe evaluatiorguidelines in this document. The Missouri
Section 303(d) list malye changed pending the evaluation of this additidata.

H. 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 theme three major recommendations regarding
statistics:
°  Provide a description of analytical tools the states under various circumstances
°  When conducting hypothesis testing, explain théouarcircumstances under which the
burden of proof is placed on proving the watemipaired and when it is placed on proving
the water is unimpaired, and
°__Explain the level of statistical significan@@ used under various circumstances.

» Description of Analytical Tools

Appendix D, describes the analytical tools dlegartmentwill use to determingvhethera water
bodyis impairedand whetheor when a listedvater bodyis no longer impaired.

» 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 mostugatly seen color on clothing at a St. Louis
Cardinals game is red” and then the opposite driyplothesis “red is not the most frequently
seen color on clothing at a Cardinals game.” Tdstatistical test is applied to the data (a
sample of the predominant color of clothing worn20{ fans at a Cardinals game on July 12)
and based on an analysis of that data, one oiwhd@ypotheses is chosen as correct.
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In hypothesis testing, the burden-of-proof is algvap 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. ¢ttowincing the data must be is stated as the
“significance level” of the test. A significanoeviel ofa=0.10 means that there must be at least
a 90 percent probability that the alternate hypsithis true before we can accept it and reject
the null hypothesis.

For analysis of a specific kind of data, eithertiéw significance level or the statement of null
and alternative hypotheses, or both, can be vésiadhieve the desired degree of statistical
rigor. Thedepartmenhas chosen to maintain a consistent set of ndlidternate hypotheses
for all our statistical procedures. The null hypestis will be that the water body in question is
unimpaired and the alternate hypothesis will b¢ itHa impaired. Varying the level of
statistical rigor will be accomplished by varyirigettest significance level. For determining
impairment (Appendix D) test significance levels aet at eithex=0.1 ora=0.4, meaning the
data must showtaninimum90% or 60% probabilityrespectivelythat thewater bodyis

impaired. However, if thedepartmentetained these same test significance levels in
determining when an impairedater bodyhad been restored to an unimpaired status (Appendi

D) some undesirable results can occur. - { comment [D37]: Previously Table B-2

For example, using a 0.1 significance level foed®ining both impairment and non-
impairment, if the sample data indicate the stréaha 92 percent probability of being
impaired, it would be rated as impaired. If subsety dataverecollected and added to the
database, and the data now showed the water h2&l percent chance of being impaired, it
would be rated as unimpaired. Judging as unimgaireater bodywith only a 12 percent
probability of being unimpaired is clearly a po@cdsion. To correct this problem, the
departmentill use a test significance level of 0.4 for soamalytes and 0.6 for others. This
will increase our confidence in determining compdia with criteria to 40 percent and 60
percent, respectively under the worst case comditiand for most databases will provide an
even higher level of confidence.
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» Level of Significance Used in Tests

The choice of significance levels is largely retate two concerns. The first concern is with
matching error rates with the severity of the copusmces of making a decision error. The
second addresses the need to balance, to the gegotieable, Type | and Type Il error rates.
For relatively smalhumber of samplethe disparity between Type | and Type Il erras be
large. The tabke2.0 and 3.(elow shows error rates calculated using the biabdistribution
for two very similar situations. Type | error rat@re based on a stream with a 10 percent
exceedence rate of a standandd Type Il error ratesre based on stream with a 15 percent
exceedence rate of a standard. Note that whenleaizp remains the samigype |l error rates

[Comment [R39]: Previously Table B-3

stream with a 10 percent exceedence rate of aastduaehd Type Il error rates for a stream with a 15

percent exceedence rate of a standard.

Total No. No. Samples Type | Type ll

of Samples Meeting Std. Error Rate Error Rate
18 17 0.850 0.479
18 16 0.550 0.719
18 15 0.266 0.897
18 14 0.098 0.958
18 13 0.028 0.988

are based on a stream with a 10 percent exceedsecef a standard and Type Il error rates for
a stream with a 15 percent exceedence rate ohdasth

Total No. No. Samples Type | Type Il

of Samples Meeting Std. Error Rate Error Rate
6 5 0.469 0.953
11 9 0.303 0.930
18 15 0.266 0.897
25 21 0.236 0.836

» Use of the Binomial Probability Distribution fortBrpretation of thé 0 Percent Rule

There are two options for assessing data for campd with thelO percent rule. One is to

simply calculate the percent of time the criteniatue is not metand to judge the water to be
impaired if this value is greater thafl percent. The second method is to use some ewauati
procedure that can review the data and providelagtility statement regarding compliance
with the 10 percent rule. Since the latter option allows assesit decisions relative to specific

[Comment [R40]: Previously Table B-4
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test significance levels and the first option doet the latter option is preferred. The

procedure chosen is the binomial probability disttion and calculation of the Type | error _ - { Comment [D41]: Removed from sentence “for
rate. data sets up to size 30. Use of the binomial
' probability is difficult for larger sample sizesné
for these larger data sets impairment will be
« Other Statistical Considerations determined by making direct comparison of percent
of samples not compliant with the criterion value
with the ten percent guideline.”

Prior to calculation of confidence limits, the naiity of the data set will be evaluated. If
normality is improved by a data transformation, tbefidence limits will be calculated on the
transformed data.

Time of sample collection may be biased and interféth an accurate measurement of
frequency ofxceedancef a criterion. Data sets composed mainly orrelytiof storm water

data or data collected only during a season wheerwaality problems are expected could

result in a biased estimate of the true exeeeel frequency. In these cases, the department may
use methods to estimate the true annual frequerdtgiaplay these calculations whenever they
result in a change in the impairment status whéer body

For waters judged to be impaired based on biolbgiata where data evaluation procedures are
not specifically noted in Table 1, the statistipedcedure used, test assumptiard results
will be reported.

» Examples of Statistical Procedures

Two Sample “t” Test for Color

Null Hypothesis: Amount of color is no greateritest stream than in a control stream. As
stated, this is a one-sided test, meaning thatreveray interested in determining whether or not
the color level in the test stream is greater thamcontrol stream. If the null hypothesis had
been “amount of color is different in the test aodtrol stream$ we would have been
interested in determining if the amount of colorsvedther less than or greater than the control
stream, a two-sided test.

Significance Levelu=0.10

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

Test Stream 70 45 35 45 60 60 80
Control Stream 50 40 20 40 30 40 75
Difference (TC 20 5 15 5 30 20 5

Statistics for the Difference: Mean = 14.28, staddteviation =9.76,n =7

Calculated “t” value = (square root of n)(mean)istard 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.
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Since calculated “t” value is greater than tabulalue, reject the null hypothesis and conclude
that the test stream is impaired by color.

Statistical Procedure for Mercury in Fish Tissue

Data Set: data in pg/Kg 130, 230, 450. Meaii®; Standard Deviation = 163.7
The 60% Lower Confidence Limit Interval = the saenpiean minus the quantity:
((0.253)(163.7)/square root 3) = 23.Fhus the 60% LCL Confidence Interval is 246.088

HO/Kg.

The criterion value is 300 pg/Kg. Therefore, sitiee 60% LCL Confidence Interval is less
than the criterion value, the water is judged taibienpaired by mercury in fish tissue, and the
water bodyis placed in either Category 2B or 3B.
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_-| Comment [D42]: This entire section was updated
i P with the exact wording from EPAs guidance
%ppendlx A‘ fffffffffffffffffffffffffffffffffffffffffffffffffffffffff g document. A web link was also added for quick
reference.

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

The document can be read in its entirety from te EPA web site:
http://water.epa.gov/lawsregs/lawsqguidance/cwa/toplbad/2006irg-report.pdf

G. How should statistical approaches be used iaimthent determinations?

The state’s methodology should provide a ratioffiateany statistical interpretation of
data for the purpose of making an assessment detation.

Description of statistical methods to be employedarious circumstances

The methodology should provide a clear explanabibwhich analytic tools the state
uses and under which circumstances. EPA recomntbatithe methodology explain
issues such as the selection of key sample stat{stiithmetic mean concentration,
median concentration, or a percentile), null antbatative hypotheses, confidence
intervals, and Type | and Type Il error threshol@ike choice of a statistic tool should
be based on the known or expected distributioh@tbncentration of the pollutant in
the segment (e.g., normal or log normal) in bothetiand space.

Past EPA guidance (1997 305(b) and 2000 CALM) renended making non-

| attainment decisions, for “conventional pollutafits— TSS, pH, BOD, fecal coliform
bacteria, and oil and grease13 — when more thar®61df measurements exceed the
water quality criterion.” (However, EPA guidancesaot encouraged use of the
“10% rule” with other pollutants, including toxicsUse of this rule when addressing
conventional pollutants, is appropriate if its ajggltion is consistent with the manner
in which applicable WQC are expressed. An examipgeWwQC for which an
assessment based on the ten percent rule woulddreriate is the EPA acute WQC
for fecal coliform bacteria, applicable to proteati of water contact recreational use.
This 1976-issued WQC was expressed as, “...no thareten percent of the samples
exceeding 400 CFU per 100 ml, during a 30-day pktiblere, the assessment
methodology is clearly reflective of the WQC.

On the other hand, use of the ten percent rulénfi@rpreting water quality data is
usually not consistent with WQC expressed eithet amstantaneous maxima not to
be surpassed at any time, or 2) average concentratover specified times. In the
case of “instantaneous maxima (or minima) nevesdour” criteria use of the ten
percent rule typically leads to the belief thatrsemt conditions are equal or better
than specified by the WQC, when they in fact arsiderably worse. (That is,

2 There are a variety of definitions for the ternorigentional pollutants.” Wherever this term is rede to in this guidance, it
means “a pollutant other than a toxic pollutant.”
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pollutant concentrations are above the criteriomcentration a far greater

proportion of the time than specified by the WQ@hversely, use of this decision
rule in concert with WQC expressed as average aaratons over specific times can
lead to concluding that segment conditions are wansin WQC, when in fact they are
not.

If the state applies different decision rules fdfedent types of pollutants (e.g., toxic,
conventional, and non-conventional pollutants) &yues of standards (e.g., acute vs.
chronic criteria for aquatic life or human healthhe state should provide a
reasonable rationale supporting the choice of atjgatar statistical approach to each
of its different sets of pollutants and types ahdards.

1. Elucidation of policy choices embedded in selectibparticular statistical approaches
and use of certain assumptions EPA strongly engmsatates to highlight policy
decisions implicit in the statistical analysis tltaey have chosen to employ in various
circumstances. For example, if hypothesis tessngsed, the state should make its
decision-making rules transparent by explaining \tfghose either “meeting WQS” or
“not meeting WQS” as the null hypothesis (rebuttaplesumption) as a general rule
for all waters, a category of waters, or an indivad segment. Starting with the
assumption that a water is “healthy” when employmgpothesis testing means that a
segment will be identified as impaired, and place@ategory 4 or 5, only if substantial
amounts of credible evidence exist to refute thasymption. By contrast, making the
null hypothesis “WQS not being met” shifts the lmmabf proof to those who believe the
segment is, in fact, meeting WQS.

Which “null hypothesis” a state selects could liketeate contrasting incentives
regarding support for additional ambient monitoringiong different stakeholders. If the
null hypothesis is “meeting standards,” there wareprevious data on the segment, and
no additional existing and readily available datadciinformation are collected, then the
“null hypothesis” cannot be rejected, and the seghwveould not be placed in Category 4
or 5. In this situation, those concerned about filssadverse consequences of having a
segment declared “impaired” might have little ingst in collection of additional

ambient data. Meanwhile, users of the segment wikaly want to have the segment
monitored, so they can be ensured that it is inadegzhble of supporting the uses of
concern. On the other hand, if the null hypothésishanged to “segment not meeting
WQS,” then those that would prefer that a particldagment not be labeled “impaired”
would probably want more data collected, in hopegroving that the null hypothesis is
not true.

Another key policy issue in hypothesis testinghatwignificance level to use in deciding
whether to reject the null hypothesis. Picking ghHievel of significance for rejecting the
null hypothesis means that great emphasis is hgeged on avoiding a Type | error
(rejecting the null hypothesis, when in fact, thl hypothesis is true). This means that if
a 0.10 significance level is chosen, the state svamkeep the chance of making a Type |
error at or below ten percent. Hence, if the choseth hypothesis 2006 IR Guidance
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July 2005 41 is “segment meeting WQS,” the statgyiag to keep the chance of saying
a segment is impaired — when in reality it is nainder ten percent.

An additional policy issue is the Type Il error®{mejecting the null hypothesis, when it
should have been). The probability of Type Il esrdepends on several factors. One key
factor is the number of samples available. Witiked number of samples, as the
probability of Type | error decreases, the probypibf a Type Il error increases. States
would ideally collect enough samples so the chantesaking Type | and Type Il errors
are simultaneously small. Unfortunately, resoungesded to collect such numbers of
samples are quite often not available.

The final example of a policy issue that a statutthdescribe is the rationale for
concentrating limited resources to support datdeszilon and statistical analysis in
segments where there are documented water quatiigms or where the combination
of nonpoint source loadings and point source disgba would indicate a strong
potential for a water quality problem to exist.

EPA recommends that, when picking the decisiorsraite statistical methods to be
utilized when interpreting data and informatioratsts attempt to minimize the chances of
making either of the two following errors:

« Concluding the segment is impaired, when in itastnot, and
« Deciding not to declare a segment impaired, wihénin fact impaired.

States should specify in their methodology whatiggnce level they have chosen to
use, in various circumstances. The methodologydvoest describe in “plain English”
the likelihood of deciding to list a segment thrataality is not impaired (Type | error if
the null hypothesis is “segment not impaired”). &I1&€PA encourages states to estimate,
in their assessment databases, the probabilityaking a Type Il error (not putting on
the 303(d) list a segment that in fact fails to M&€S), when: 1) commonly-available
numbers of grab samples are available, and 2) #grek of variance in pollutant
concentrations are at commonly encountered lefesexample, if an assessment is
being performed with a WQC expressed as a 30-dasage concentration of a certain
pollutant, it would be useful to estimate the proibty of a Type Il error when the
number of available samples over a 30 day periasisal to the average number of
samples for that pollutant in segments state-wodén a given group of segments,
assuming a degree of variance in levels of theupantit often observed over typical 30
day periods.
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METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY STANDARDS USED FOR 303(d) LISTING
PURPOSES: NUMERIC CRITERIA THAT ARE INCLUDED IN STA TE WATER QUALITY STANDARDS (10 CSR 20-

_ | Comment [R43]: Previously Table 1.1.
Footnotes moved to “Notes” column

7.031)
DESIGNATED DATA TYPE DATA COMPLIANCE WITH WATER Notes
USES QUALITY QUALITY STANDARDS *
CODE
Overall use No data. Not applicable| Given same rating as monitored sirea | Data Type Note This data type is used only

protection (all
designated useg

Evaluated based
)on similar land
use/ geology as
stream with water
quality data.

with same land use and geology.

for wide-scale assessments of aquatic biota
aquatic habitat for 305(b) Report purposes.
This data type is not used in the developmert
the 303(d) List

hnd

t of

Any designated
uses

No data available
or where only
effluent data is
available. Results
of dilution
calculations or
water quality
modeling

Not applicable

Where models or other dilution cktions
indicate noncompliance with allowable
pollutant levels and frequencies noted in
this table, waters may be added to Categ
3B and considered high priority for water
quality monitoring.

ory

Protection of
Aquatic Life

Dissolved
oxygen, water

temperature, pH,
total dissolved
gases, oil and
grease.

Full: No more than 10% of all samples
exceed criterion.

Non-Attainment: Requirements for full
attainment not met.

Compliance with Water Quality Standards

predominantly during the critical period of the

monitoring program presents good evidence
a demarcation between seasons where crite
exceedences occur and seasons when they
not, the 10% exceedence rate will be based
an annual estimate of the frequency of
exceedence.

Continuous (e.q/ sonde) data with a quality
rating of excellent or good will be used for
assessments.

if these criteria appear in the Code of State
Regulations, and approved by the U.S.

year when criteria violations occur. Where the

_ _ - | Comment [D44]: DO was combined with this
row because it communicated the same informati
and footnote.

of

ia
o
pn
__ - | Comment [D45]: Added as a result of a
stakeholder comment.
y

- {Comment [D46]: Previously 2016

Environmental Protection Agency.

.
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Appendix BL

METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY STANDARDS USED FOR 303(d) LISTING
PURPOSES: NUMERIC CRITERIA THAT ARE INCLUDED IN STA TE WATER QUALITY STANDARDS (10 CSR 20-

7.031)
DESIGNATED DATA TYPE DATA COMPLIANCE WITH WATER Notes
USES QUALITY QUALITY STANDARDS *
CODE
Losing E. coli bacteria 1-4 Full: No more than 10% of all samples
Streams exceed criterion.
Non-Attainment: Requirements for full
attainment not met.
The criterion folE. coliis 126
counts/100ml. 10 CSR 20-7.031 (4)(C)
Protection of Toxic chemicals 1-4 Full: No more than one acute toxic event [fCompliance with Water Quality Standards

Aquatic Life

three years that results in a documented
off of aquatic life such as fish, mussels, al
crayfish (does not include die-offs due to
natural origin). No more than one
exceedence of acute or chronic criterion i
the last three years for which data is
available

d NOtéL For hardness based metals with eight|
ntewer samples, the hardness value associatq
with the sample will be used to calculate the

acute or chronic thresholds.

nFor hardness based metals with more than g
samples, the+reference percentile hardness

provided in state water quality standards will

o 9

ight

be

_ - Comment [R43]: Previously Table 1.1.

Footnotes moved to “Notes” column

- Comment [R47]: During the biological

workgroup meeting it was noted that this note sthaul
have been noted here and not in Appendix
C:Methods for Assessing Compliance with Water
Quality Standards Used for 303(d) Listing Purposes:
Narrative Criteria Based Upon Numeric Thresholds
Not Contained in State Water Quality Standards
(10CSR 20-7.031) The removal the word
"reference" was also suggested.
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METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY STANDARDS USED FOR 303(d) LISTING
PURPOSES: NUMERIC CRITERIA THAT ARE INCLUDED IN STA TE WATER QUALITY STANDARDS (10 CSR 20-

7.031)
DESIGNATED DATA TYPE DATA COMPLIANCE WITH WATER Notes
USES QUALITY QUALITY STANDARDS *
CODE
Non-Attainment: Requirements for full used to calculate the acute and chronic
attainment not met. thresholds.
Protection of Nutrients in Lakeg 1-4 _Full: Nutrient levels do not exceedter Compliance with Water Quality Standards
Aquatic Life (total phosphorus quality standards following procedures Note: Nutrient criteria will be used in tm,
total nitrogen, stated i endixd 11 LMD only if these criteria appear in the Codg
plus Non-Attainment: Requirements for full of S_tate Regulations, e_md approved by the U
chlorophyll) attainment not me Environmental Protection Agency.
Human Health -| Chemicals (water 1-4 Full: Water quality does not exceedter
Fish quality standards following procedures
Consumption stated in/Appendix D[ 777777777777777777777777777777777777777777777
Non-Attainment: Requirements for full
attainment not met.
Drinking Water | Chemical (toxics) 1-4 Full: Water Quality Standards not exceedeDesignated Use Noti Raw water is water
Supply -Raw following procedures stated ipendix ) | from a stream, lake or groundwater prior to |
Water. Non-Attainment: Requirements for full treatment in a drinking water treatment plant
attainment not met.
Drinking Water | Chemical (sulfate 1-4 Full: Water quality standardsot exceeded
Supply- Raw chloride, fluoride) following procedures stated \l_kQ pendix ﬂ) 777777777777777777777777777777777
Water
Non-Attainment: Requirements for full
attainment not met.
Drinking Water | Chemical (toxics) 1-4 __Full: No Maximum Contaminamtvel ICompliance with Water Quality Standards

Supply-Finished
Water

(MCL) violations based on Safe Drinking
Water Act data evaluation procedures.

Non-Attainment: Requirements for full
attainment not met.

Noté: Finished water data will not be used fo|

analytes where water quality problems may

such as the formation of Trihalomethanes

distribution system (bacteria, lead, copper).

_ - Comment [R43]: Previously Table 1.1.
Footnotes moved to “Notes” column

- [ Comment [D49]: Previously 2016 ]
S: - [ Comment [R48]: Previously Table B-1 ]
| = [ Comment [D50]: Previously Table -1 }
| _ = [ Comment [R51]: Previoisly Table E-1 J

- [Comment [R52]: Previously Table -1 ]

_ _ - | Comment [D53]: This note was moved from th
e “Compliance with Water Quality Standards” colu

caused by the drinking water treatment procg¢ss

(THMs) or problems that may be caused by the
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_ | Comment [R43]: Previously Table 1.1.
Footnotes moved to “Notes” column

METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY STANDARDS USED FOR 303(d) LISTING
PURPOSES: NUMERIC CRITERIA THAT ARE INCLUDED IN STA TE WATER QUALITY STANDARDS (10 CSR 20-

7.031)
DESIGNATED DATA TYPE DATA COMPLIANCE WITH WATER Notes
USES QUALITY QUALITY STANDARDS *
CODE
Whole-Body- Fecal coliform or 2-4 Where there are at least five samples per Compliance with Water Quality Standards
Contact E. colicount year taken during the recreational season:Note: A geometric mean of 206 cfu/100 ml f
Recreation and . . E. coliwill be used as a criterion value for
Secondary Eull: Water ql.Ja“ty standardmt excesdled tegory B Recreational Waters. Because
Contact as a geometric mean, in any oithe lasylp issouri’s Fecal Coliform Standeird ended
Recreation years for which data is available, for ecember 31, 2008, any waters appearing g
samples collected during seasons for whicﬁ| SN
bacteria criteria apply. e_2008 303(d) List asa resu_lt of the Fecal
Coliform Standard will be retained on the list
Non-Attainment: Requirements for full with the pollutant listed as “bacteria” until
attainment not met. sufficientE. colisampling has determined the
status of the water.
Irrigation, Chemical 1-4 _Fullwater guality standardsot exceeded
Livestock and following procedures stated iopendixo. | ]
Wildlife Water

Non-Attainment: Requirements for full
attainment not met.

s [ Comment [R54]: Previously Table -1 J

' See section on Statistical Consideratid&g,gendix C& b

| _- [ Comment [D55]: Previously Table -1 & B-2 ]
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_ | Comment [R56]: Previously Table 1.2
Footnotes moved into “Notes” column

AppendixC| |

METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY STANDARDS USED FOR 303(d) LISTING
PURPOSES: NARRATIVE CRITERIA BASED ON NUMERIC THRES HOLDS NOT CONTAINED IN STATE WATER

QUALITY STANDARDS (10 CSR 20-7.031)

BENEFICIAL DATA DATA COMPLIANCE WITH WATER Notes
USES TYPE QUALITY QUALITY STANDARDS *
CODE

Overall use Narrative 1-4 Full: Streamconditiontypicalof | - [ Comment [D57]: Previously “appearanc
protection (all | criteria for reference or appropriate control streams
beneficial which in this region of the state.
uses) ﬂwueegnstglri?rl]in Non-Attainment: The weight of

s can be evidence, based on the narrative criterja

made in 10 CSR 20-7.031(3), demonstrates the

observed condition exceeds a numeric
threshold necessary for the attainment| of
a beneficial use.

For example:

Color: Color as measured by the
Platinum-Cobalt visual method (SM
2120 B) in awater bodyis statistically
significantly higher than a control water.

Objectionable Bottom Deposits: The
bottom that is covered by sewage sludpe,
trash or other materials reaching the
water due to anthropogenic sources
exceeds the amount in reference or
control streams by more th@0 percent.

Note: Waters in mixing zones and
unclassified waterghatsupport aquatic
life on an intermittent basis shall be
subject to acute toxicity criteria for
protection of aquatic life. Waters in the
initial Zone of Dilution shall not be
subject to acute toxicity criteria.

Protection of Toxic 1-4 _ Full: No more than one acdaxic event| Compliance with Water Quality Standards Note. The test
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_ | Comment [R56]: Previously Table 1.2

Appendix of .~ | Footnotes moved into “Notes” column

METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY STANDARDS USED FOR 303(d) LISTING
PURPOSES: NARRATIVE CRITERIA BASED ON NUMERIC THRES HOLDS NOT CONTAINED IN STATE WATER
QUALITY STANDARDS (10 CSR 20-7.031)

BENEFICIAL DATA DATA COMPLIANCE WITH WATER Notes
USES TYPE QUALITY QUALITY STANDARDS "
CODE
Aguatic Life Chemicals in three years (does nollide die-offs | result must be representative of water qualitytfierentire time

of aquatic life due to natural origin). No period for which acute or chronic criteria appRhor ammonia the
more than one exceedence of acute orf chronic exposure period is 30 days, for all otl&ids 96 hours.
chronic criterion in three years for all | The acute exposure period for all toxics is 24 Bpexcept for
toxics. ammonia which has a one hour exposure period.d€partment
will review all appropriate data, including hydraghic data, to
Non-Attainment: Requirements for fulll ensureonly representative datsareused. Except on large rivers
attainment not met. where storm water flows may persist at relativaiyarying levels
for several days, grab samples collected duringrsteater flows
will not be used for assessing chronic toxicityema.

Compliance with Water Quality Standards Note: In the case o
toxic chemicals occurring in benthic sediment rathan in water,
the numeric thresholds used to determine the reedrther
evaluation will be the Probable Effect Concentragiproposed in
“Development and Evaluation of Consensus-Basedh&sdi
Quality Guidelines for Freshwater Ecosystems” bycMianald,
D.D. et al. Arch. Environ. Contam. Toxicol. 39,20-31 (2000).
These Probable Effect Concentrations are as foll8&sng/kg
As; 4.98 mg/kg Cd; 111 mg/kg Cr; 149 mg/kg Cu; 48@kg Ni;
128 mg/kg Pb; 459 mg/kg Zn; 561 pg/kg naphthaléa@0 pg/kg
phenanthrene; 1520 pg/kg pyrene; 1050 pg/kg
benzo(a)anthracene, 1290 pg/kg chrysene; 1450 pg/kg
benzo(a)pyrene; 22,800 pg/kg total polyaromatiabgarbons;
676 pg/kg total PCBghlordanel7.6 ug/kg; Sum DDE 31.3
ug/kg; lindane(gamma-BHC) 4.99 ug/kg. Where multiple
sediment contaminants exist, the Probable Effecic€atrations
Quotient shall not exceed 0.75. See AppendanD Section IIl. D
for more information on the Probable Effect Concaitins
Quotient.
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Appendix C|

_ - Comment [R56]: Previously Table 1.2
Footnotes moved into “Notes” column

METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY STANDARDS USED FOR 303(d) LISTING
PURPOSES: NARRATIVE CRITERIA BASED ON NUMERIC THRES HOLDS NOT CONTAINED IN STATE WATER
QUALITY STANDARDS (10 CSR 20-7.031)

BENEFICIAL DATA DATA COMPLIANCE WITH WATER Notes
USES TYPE QUALITY QUALITY STANDARDS *
CODE
Protection of | Biological: 34 Full: For seven or fewer samples and | Data Type Note DNR invert protocol will not be used for
Aquatic Life Aquatic following DNR wadeable streams assessment in the Mississippi Alluvial Basin (beelrarea) due to
Macro macroinvertebrate sampling and lack of reference streams for comparison
invertebrates evaluation protocols, 75% of the streaithy ., 16 Note: SeelSection I1.D for additional criteria used| Comment [R58]: Previoisly Appendix E
sampled condition index scores must be 16 or assess biological data.
using DNR greater. Fauna achieving these scores _ _ _
Protocol. are considered to be very similar to Compliancewith Water Quality Standards Note: See
regional reference streams. For greater\Aerndix b, For test streams thtféfg—gigﬁi{i@qnftly ‘smahan [Comment [R59]: Previously Table -1 and -2 ]
than seven samples or for other sampljrbioreference streaniSable | of Water Quality Standardahere Comment [R60]: The addition and removal of
and evaluation protocols, results must pkoth bioreference streams and small control streamsised to | wording was suggested during the biological
statistically similar to representative assess the biological integrity of the test strethe assessment_Wworkgroup meeting
reference or control stream. the data should display and take into account tygiis of control
Non-Attainment: For seven or fewer streams.
samples and following DNR wadeable
streams macroinvertebrate sampling and
evaluation protocols, 75% of the stream
condition index scores must be 14 or
lower. Fauna achieving these scores are
considered to be substantially different
from regional reference streamiSor
more than seven samples or for other
sampling and evaluation protocols,
results must be statistically dissimilar tp
control or representative reference
streams.
Protection of | Biological: 3-4 Full: For seven or fewer samples and | Data Type Note See Section II.D. for additional criteria use( Comment [R61]: Previously Appendix
Agquatic Life MDC Fish following MDC RAM fish community | assess biological data.
(CilqunMn;unlty Egog%cglrsééi’t/oeff lt:hful?]?;;r]?esvmg?hesCompliancewith V_Vater_ Quali‘gy Standards Note: MDC_ fIBI
Protocol scores are consi'dered to be very Sim”ercoresare_ from “Blploglcal Crltgrla for Streams and '.:ISh
; Communities in Missouriby Doisy et al.(2008) If habitat
(Ozark o regional reference streams. For greatil ;i iiong (as measured by either the QCPH1 iratether

Plateau only)

than seven samples or for other sampl

propriate methods) are judged to contribute wofish
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Appendix C|

_ - Comment [R56]: Previously Table 1.2
Footnotes moved into “Notes” column

METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY STANDARDS USED FOR 303(d) LISTING
PURPOSES: NARRATIVE CRITERIA BASED ON NUMERIC THRES HOLDS NOT CONTAINED IN STATE WATER
QUALITY STANDARDS (10 CSR 20-7.031)

BENEFICIAL DATA DATA COMPLIANCE WITH WATER Notes
USES TYPE QUALITY QUALITY STANDARDS *
CODE

and evaluation protocols, results must peommunity scores and this is the only type of datglable, the
statistically similar to representative water body will be included in Category 4C, 2B3&. If other
reference or control streams. types of data exist, the weight of evidence appraeitt be used
Suspected of Impairment: Data not as {ggcribed this document.
conclusive (Category 2B or 3B). For firslCompliancewith Water Quality Standards Note: For
and second order streaffBl score < determining influence of poor habitat on those dasthat are
29. deemed as impaired, consultation with MDC RAM staff be
Non-Attainment: First and second ord erultiliz_e?d._ If, throqgh this consu!tation, habitat is deteredrj(o be 4
streams will not be assessed for non- significant ppssm_le cause for impairment, the v_vbtcdy will not
attainment. When assessing third to fi nfe rated_as impaired, but rather as suspect ofiimpat
order streams with data sets of seven 0 categories 2B or 3B).
fewer samples collected by following | Compliancewith Water Quality Standards Note: See
MDC RAM fish community protocols, | Appendix D. For test streams that are signifigasthaller than'[ Comment [R62]: Previously Table B-1 and B-z]
75% of thefIBI scores must be lower bioreference streams where both bioreference sgeahsmall
than 36. Fauna achieving these scoreg candidate referencstreams are used to assess the biological
areconsidered to be substantially integrity of the test stream, the assessment odiaitee should
different from regional reference display and take into account bdtiocriteria reference streams
streams For more than seven samples|@nd candidate referens@reams.
for other sampling and evaluation
protocols, results must be statistically
dissimilar to control or representative
reference streams.

Protection of | Other 3-4 Full: Results must be statistically similaData Type Note See Section I1.D. for additional criteria ,use{ Comment [R63]: Previously Appendix E

Aquatic Life Biological to representative reference or control | assess biological data

Data streams.

Non-Attainment: Results must be
statistically dissimilar to control or
representative reference streams.
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_ - Comment [R56]: Previously Table 1.2
Appendix C ‘ ) - - Footnotes moved into “Notes” column
METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY STANDARDS USED FOR 303(d) LISTING
PURPOSES: NARRATIVE CRITERIA BASED ON NUMERIC THRES HOLDS NOT CONTAINED IN STATE WATER
QUALITY STANDARDS (10 CSR 20-7.031)

BENEFICIAL DATA DATA COMPLIANCE WITH WATER Notes
USES TYPE QUALITY QUALITY STANDARDS *
CODE

Protection of | Toxicity 2 Full: No more than one test result of
Aquatic Life testing of statistically significant deviation from

streams or controls in acute or chronic test in a

lakes using three-year period.

aguatic

Non-Attainment: Requirements for full

organisms attainment not met.
Human Health | Chemicals 1-2 Full: Contaminant levels in fish tissue| Compliancewith Water Quality Standards Note: Fish tissue
- Fish (tissue) levels in fillets, tissue plugs, and eggs dthreshold levels are; chlordane 0.1 mg/kg (CrelliR. 1989
Consumption not exceed guidelines. “New Trigger Levels for Chlordane in Fish-Revisedrib” Mo.

Dept. of Health inter-office memorandum. JunelldB9);
mercury 0.3 mg/kg based on “Water Quality Criterion
Protection of Human Health: Methylmercury” EPA-8R331-
001. Jan. 2001.
http://www.epa.gov/waterscience/criteria/methylnueyémerctitl.
pdf; PCBs 0.75 mg/kg, MDHSS Memorandum August 3062
“Development of PCB Risk-based Fish ConsumptiontLim
Tables” and lead 0.3mg/kg (World Health Organization 1972
“Evaluation of Certain Food Additives and the Comiaants
Mercury, Lead and CadmiumWHO Technical Report Series
No. 505, Sixteenth Report on the Joint FAO/WHO Ekpe
Committee on Food Additives. Geneva 33 pp. Assessof
Mercury will be based on samples solely from tHe¥ang
higher trophic level fish specied/alleye,Sauger Trout, Black
Bass White Bass Striped Bass,NorthernPike, FlatheadsCatfish
andBlue Catfish. In a 2012 DHSS memorandum (not yet
approved, but are being considered for future LMidgions)
threshold values are proposed to change as folldwsrdane0.2
mg/kg ;mercury0.27 mg/kg ; and PCBs = 0.540 ; lead has not
changed, but they do add atrazine and PD@BEh Fillet
Advisory Concentrations (FFACs) in Missouri).

Non-Attainment: Requirements for full
attainment not met.

"'s See section on Statistical Considerations ahd Appeix D] | - { Comment [D64]: Previously Table -1 & B-2 ]
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Appendix D
DESCRIPTION OF ANALYTICAL TOOLS USED FOR DETERMININ G THE STATUS OF MISSOURI WATERS (11" X 14" FOLD OUT)
\Determining when waters are impairedj jDetermining when waters are no longer impaireb __ { comment [D65]: Previously Table B-1
: L Criterion Used Significance .- Criterion Used | Significance o {Comment [D66]: Previously Table B-2
DesLlngneated Analytes | Analytical Tool DzC'SftEeZ?SIe/ with the Decision Level DEC'SSREZ?SW with the Decision Level Notes
yp Rule" (o) yp Rule (o)
Narrative Color Hypothesis Test] Null Reject Null 0.1 Same Same Criterion 0.4
Criteria Two Sample, ong Hypothesis: Hypothesis if Hypothesis
tailed t-Test There is no calculated “t” value
difference in exceeds tabular “t”
color between | value for test alpha
test stream and
control stream.
Bottom Hypothesis Test,| Null Reject Null 0.4 Same Same Criterion Same Criterion Note: If data is non-normal a
deposits | Two Sample, ong¢ Hypothesis: Hypothesis if 60% Hypothesis Significance | nonparametric test will be used as a comparigon
tailed “t “Test Solids of Lower Confidence Level of medians. The same 20% difference still
anthropogenic | Limit (LCL) of applies. With current software the Mann-
origin cover mean percent fine Whitney test is used.
less than 20% | sediment
of stream deposition (pfsd) in

bottom where | stream is greater
velocity is less | than the sum of the
than 0.5 pfsd in the control
feet/second. and 20 % more of
the stream bottom.
i.e., where the pfsd
is expressed as a
decimal, test
stream pfsd >
(control stream
pfsd)+(0.20)
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Appendix D
DESCRIPTION OF ANALYTICAL TOOLS USED FOR DETERMININ G THE STATUS OF MISSOURI WATERS (11" X 14" FOLD OUT)
\Determining when waters are impairedj jDetermining when waters are no longer impaireb __ { comment [D65]: Previously Table B-1
: L Criterion Used Significance .- Criterion Used | Significance | Comment [D66]: Previously Table B-2
DesLljgsneated Analytes | Analytical Tool DaCIS:;)tEeZ?SIe/ with the Decision Level DEC'SQREZ?SW with the Decision Level Notes {
yp Rule" (o) yp Rule (o)
Aquatic Life | Biological | For DNR Invert | Using DNR Reject Null Not Same Same Criterion Same
monitoring | protocol: Samplg Invert. Hypothesisif Applicable Hypothesis Significance
(Narrative) | sizes of 7 or less| Protocol Null | frequency of fully Level
75% of samples | Hypothesis: sustaining scores
must score 14 or| Frequency of | on test stream is
lower. full sustaining | significantly less
i scores for test | than for biological
For RAM Fish | stream is the | criteria reference
IBI protocol: same as for | streams.
Sample sizes of T biological
or less, 75% of | criteria
samples must reference
score less than | gtreams.
36.
For DNR Invert | A direct Rate as impaired if| 0.1 Same Same Criterion 0.4 Criterion Note: For inverts, the reference
protocol and comparison of | biological criteria Hypothesis number will change depending arhich EDU
sample size of 8 | frequencies reference stream the stream is in (X%-5%), for RAM samples the
or more: between test | frequency of fully reference number will always be 70 (75%-5%j).
Binomial and biological | biologically
Probability criteria supporting scores i
i reference greater than five
For RAM Fish | streams will be| percent more than
IBI protocol and | made. test stream.
sample size of 8
or more:
Binomial
Probability.
For other Null Reject Null 0.1 Same Same Criterion 0.4
biological data ar) Hypothesis, Hypothesis if Hypothesis
appropriate Community metric scores for
parametric or metric(s) in test stream are
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Appendix D

DESCRIPTION OF ANALYTICAL TOOLS USED FOR DETERMININ G THE STATUS OF MISSOURI WATERS (11" X 14" FOLD OUT)
Determining when waters are impaired

Determining when waters are no longer impaired

_ - ( Comment [D65]: Previously Table B-1

o {Comment [D66]: Previously Table B-2

1

. . Criterion Used Significance - Criterion Used | Significance
DesLljgsneated Analytes | Analytical Tool DaCIS:;)tEeZ?SIe/ with the Decision Level DEC'SQREZ?SW with the Decision Level Notes
yp Rule" (o) yp Rule (o)
Aquatic Life nonparametric | test streamis | significantly less
(cont.) test will be used.| the same as for than reference or
a reference control streams.
stream or
control
streams.
Other Dependent upon | Dependent | Same Same Criterion Same
biological available upon Hypothesis Significance
monitoring to | information. available Level
be determined information.
by type of data
Toxic Not applicable No more than| Not applicable Not Same Same Criterion Same
chemicals one toxic applicable Hypothesis Significance
in water: event, toxicity Level
(Numeric) test failure or
exceedence of
acute or
chronic
criterion in 3
years.
Toxic Comparison of | Waters are For metals use Not Water is For metals use Not Compliance with Water Quality Standards
chemicals | geometric mean | judged to be 150% PEC applicable judged to be 150% of PEC applicable Note: In the case of toxic chemicals occurring
in to PEC value, or | impaired if threshold. The unimpaired if | threshold. The in benthic sediment rather than in water, the
sediments:| calculation of a | parameter PECQ threshold parameter PECQ threshold numeric thresholds used to determine the neg¢d
(Narrative) | PECQ value. geomean value is 0.75. geomean is value is 0.75. for further evaluation will be the Probable Effgct
exceeds PEC, equal to or less Concentrations proposed in “Development arld
or site PECQ is than PEC, or Evaluation of Consensus-Based Sediment
exceeded. site PECQ Quality Guidelines for Freshwater Ecosystems
equaled or not by MacDonald, D.Det al. Arch. Environ.
exceeded. Contam. Toxicol. 39,20-31 (2000). These
Probable Effect Concentrations are as followg:
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Appendix D

DESCRIPTION OF ANALYTICAL TOOLS USED FOR DETERMININ G THE STATUS OF MISSOURI WATERS (11" X 14” FOLD OUT)
Determining when waters are impaired

Determining when waters are no longer impaired

_ - ( Comment [D65]: Previously Table B-1

o {Comment [D66]: Previously Table B-2

[e)

D X

. . Criterion Used Significance - Criterion Used | Significance
DesLljgnated Analytes | Analytical Tool Damsmtrr: Rgle/ with the Decision Level DEC'S'OtR Rgle/ with the Decision Level Notes
se ypothesis Rule (a) ypothesis Rule (@)
33 mg/kg As; 4.98 mg/kg Cd; 111 mg/kg Cr;
Aquatic Life 149 mg/kg Cu; 48.6 mg/kg Ni; 128 mg/kg Pb;
(cont.) 459 mg/kg Zn; 561 pg/kg naphthalene; 1170
png/kg phenanthrene; 1520 pg/kg pyrene; 1040
pna/kg benzo(a)anthracene, 1290 pg/kg
chrysene; 1450 pg/kg benzo(a)pyrene; 22,80
pg/kg total polyaromatic hydrocarbons; 676
pa/kg total PCBsghlordanel 7.6 ug/kg; Sum
DDE 31.3 ug/kg;lindane(gamma-BHC) 4.99
ug/kg. Where multiple sediment contaminants
exist, the Probable Effect Concentrations
Quotient shall not exceed 0.75. See Append
D and Section Il. D for more information on th
Probable Effect Concentrations Quotient.
Temperatu| Binomial Null Reject Null Not Same Same Criterion Same
re, pH, probability Hypothesis: Hypothesis if the | applicable Hypothesis Significance
total diss. No more than | Type | error rate is Level
gases, oil 10% of less than 0.1.
and grease, samples exceed
diss. the water
oxygen quality
(Numeric) criterion.
Losing E.coli Binomial Null Reject Null 0.1 Same Same Criterion Same
Streams probability Hypothesis: Hypothesis if the Hypothesis Significance
No more than | Type | error rate is Level
10% of less than 0.1.
samples exceed
the water
quality
criterion.
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Appendix D

DESCRIPTION OF ANALYTICAL TOOLS USED FOR DETERMININ G THE STATUS OF MISSOURI WATERS (11" X 14" FOLD OUT)

Determining when waters are impaired

Determining when waters are no longer impaired

_ - ( Comment [D65]: Previously Table B-1

o {Comment [D66]: Previously Table B-2

. . Criterion Used Significance - Criterion Used | Significance
DesLljgsneated Analytes | Analytical Tool DaCIS:;)tEeZ?SIe/ with the Decision Level DEC'SQREZ?SW with the Decision Level Notes
yp Rule" (o) yp Rule (o)
Human Toxic Hypothesis test: | Null Reject Null 0.4 Same Reject Null Same
Health — chemicals | 1-sided Hypothesis: Hypothesis if the Hypothesis Hypothesis if the | Significance
Fish in water confidence limit | Levels of 60% LCL is greater 60% UCL is Level
Consumption| (Numeric) contaminants | than the criterion greater than the
in water do not| value. criterion value.
exceed
criterion.
Toxic Four or more Null Reject Null 0.4 Same Reject null Same
chemicals | samples: Hypothesis: Hypothesis if the Hypothesis hypothesis if the | Significance
in tissue Hypothesis test | Levels in fillet | 60% LCL is greater 60% UCL is Level
(Narrative) | 1-sided samples or fish| than the criterion greater than the
confidence limit | eggs do not value. criterion value.
exceed
criterion.
Drinking Toxic Hypothesis test: | Null Reject Null 0.4 Same Reject null Same
Water chemicals | 1-sided Hypothesis: Hypothesis if the Hypothesis hypothesis if the | Significance
Supply (Numeric) | confidence limit | Levels of 60% LCL is greater 60% UCL is Level
(Raw) contaminants | than the criterion greater than the
do not exceed | value. criterion value.
criterion.
Non-toxic | Hypothesis test: | Null Reject Null 0.4 Same Reject null Same
chemicals | 1-sided Hypothesis: Hypothesis: if the Hypothesis hypothesis if the | Significance
(Numeric) | confidence limit | Levels of 60% LCL is greate 60% UCL is Level
contaminants | than the criterion greater than the
do not exceed | value. criterion value.
criterion.
Drinking Toxic Methods Methods Methods stipulated| Methods Same Same Criterion Same
Water chemicals | stipulated by stipulated by | by Safe Drinking | stipulated by| Hypothesis Significance
Supply Safe Drinking Safe Drinking | Water Act. Safe Level
(Finished) Water Act Water Act. Drinking
Water Act.
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Appendix D

DESCRIPTION OF ANALYTICAL TOOLS USED FOR DETERMININ G THE STATUS OF MISSOURI WATERS (11" X 14" FOLD OUT)

Determining when waters are impaired

Determining when waters are no longer impaired

_ - ( Comment [D65]: Previously Table B-1

o {Comment [D66]: Previously Table B-2

. . Criterion Used Significance - Criterion Used | Significance
DesLlngneated Analytes | Analytical Tool DzC'SftEeZ?SIe/ with the Decision Level DEC'SSREZ?SW with the Decision Level Notes
yp Rule" (o) yp Rule (o)
Whole Body | Bacteria Geometric mean| Null Reject Null Not Same Same Criterion Not
Contact and | (Numeric) Hypothesis: Hypothesis: if the | Applicable Hypothesis applicable
Secondary Levels of geometric mean is
contaminants | greater than the
do not exceed | criterion value.
criterion.
Irrigation & | Toxic Hypothesis test | Null Reject Null 0.4 Same Reject null Same
Livestock chemicals | 1-Sided Hypothesis: Hypothesis if the Hypothesis hypothesis if the | Significance
Water (Numeric) | confidence limit | Levels of 60% LCL is greate 60% UCL is Level
contaminants | than the criterion greater than the
do not exceed | value. criterion value.
criterion.
Protection of | Nutrients | Hypothesis test Null Reject Null 0.4 Same Same Criterion Same Hypothesis Test Note State nutrient criteria
Aquatic Life | in lakes hypothesis: Hypothesis if 60% Hypothesis Significance | require at least four samples per year taken
(Numeric) Criteria are not| LCL value is Level the outflow point of the lake (or reservoir)
exceeded. greater than between May 1 and August 31 for at least fol

criterion value.

different, not necessarily consecutive, years.

1Where hypothesis testing is used for media othan flsh tissue, for data sets with five samplefeaer, a 75 percent confidence interval aroundagiyeropriate central tendencies will be used tordete use attainment status. Use
attainment will be determined as follows: (1)Hétcriterion value is above this interval (all v@dwvithin the interval are in conformance with thigerion), rate as unimpaired; (2) If the criterigalue falls within this interval, rate as
unimpaired and place in Category 2B or 3B; (3j# triterion value is below this interval (all vefuwithin the interval are not in conformance wfta criterion), rate as impaired. For fish tisghés procedure will be used with the
following changes: (1) it will apply only to sanepdizes of less than four and, (2) a 50% confidamteeval will be used in place of the 75% confidernnterval

ear
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