Missouri Clean Water Commission Meeting
Department of Natural Resources
Lewis and Clark State Office Building
LaCharrette/Nightingale Creek Conference Rooms
1101 Riverside Drive
Jefferson City, Missouri

July 9, 2014
Presentation of the 2016 303(d) Listing Methodology Document

Issue: The proposed 2016 303(d) Listing Methodology Document (LMD) describes how the
Department will use water quality data to determine if waters of the state are impaired.
Department staff meet with stakeholders and other interested members of the public
approximately every two years to revise this document as needed.

Background: The Department has a public participation process for revision of the LMD that
generally runs concurrently with the public notice for the 303(d) List. All comments received on
the proposed 2016 LMD are documented in the minutes from public meetings, through letter, or
email correspondence.

The LMD was originally posted for public comment from October 15, 2013, through January 31,
2014, in conjunction with the proposed 2014 303(d) list of impaired waters. A public hearing on
the proposed 2016 LMD was held on January 22, 2014, at the Lewis and Clark State Office
Building, Jefferson City, MO.

Public meetings on the proposed 2016 LMD were held concurrently with the proposed 2014
303(d) list of impaired waters. A summary of the meeting discussions are posted to the
Departments 303(d) website:

e November 11, 2013 - Proposed 303(d) and 2016 LMD Public Availability Session
e December 11, 2013 - Proposed 303(d) and 2016 LMD Public Availability Session

Comments and Department Responses to the Initial Proposed 2016 LMD
Six written comments were received. A summary of the comments and Department responses
are provided in the Commission meeting packet and posted to the Department’s 303(d) website.

Biological Workgroup Meeting

Due to stakeholder concerns and comments submitted during the public comment period and
made at Commission meetings and hearings, the Department hosted a meeting of the Biological
Assessment Workgroup on February 26, 2014, to address remaining stakeholder concerns. A
summary of the agenda items, an overview of meeting discussions, and how or where items were
addressed in the revised LMD are provided in the commission meeting packet and posted to the
Department’s 303(d) website.
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Biological Workgroup Meeting Comments and Department Responses

An updated, revised 2016 LMD was provided to the Biological workgroup for review and
comments, Three written comments were received. A summary of the comments and
Department responses are provided in the Commission meeting packet and posted to the
Department’s 303(d) website.

Changes from 2014 LMD

There were several major updates from the approved 2014 Listing Methodology Document. The
major updates were made to add clarity to the biological assessment processes for fish and
aquatic macroinvertebrates, use of the weight of evidence approach, handling habitat
assessments, the use of candidate reference streams and how they are chosen, and improving
transparency of raw data and quality control. There are also several places in the document
where language has been added or modified, but only for the purpose of clarification, and do not
represent any modification of the assessment process.

A copy of the updated revised 2016 LMD is provided in the Commission meeting packet and is
posted to the Department’s 303(d) website.

Recommended Action: The Department recommends the Commission approve the document
entitled “Missouri 2016 303(d) Listing Methodology, Final July 9, 2014”, as is or with any
changes deemed necessary by the Commission.

List of Attachments: )

e Attachment One. Public Hearing of 303(d) Impaired Waters Listing and 2016 Listing
Methodology Document, January 22, 2014.
Attachment Two. Proposed 2016 Listing Methodology Document Public Comments.
Attachment Three. Proposed 2016 Listing Methodology Document Responses to Public
Comments.

e Attachment Four. Biological Assessment Workgroup Agenda Topics and Discussion
Summary, February 26, 2014.

e Attachment Five. Revised Proposed 2016 Listing Methodology Document Biological
Assessment Workgroup Comments and Responses, April 30, 2014.

e Attachment Six. Methodology for the Development of the 2016 Section 303(d) List in
Missouri, Final July 9, 2014.
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1 MR. MADRAS: Good morning. I would }ike to

2 welcome everyone to the public'hgaring‘on tﬁe-20141303ﬂd)

3 impaired waters list. I'm John Mad%as of the Water

4 Protection Program and I would like to wéléome'everyong who . 1

5 . is here to testify and speak théir théughts.todayt‘ First I

6 would like to introduce Marshall_Wilsdn, our hearing

7 officer who is with us today and we'll go f;om ﬁhere.

8 Marshall, if you could proceed.:

9 | . MR. MARSHALL: AGoéd.gorning. The Department
10 will now been the public hearlng on the proposed 2014
A11 '1mpa1red waters list and the 20168 11st1ng methodology

12 document. My name, as John said,.is Marshall Wi;één_and'l'
13 been assigned with the task of éqnductiﬁg this heafiné,

14 This hearing is been conductéd pursuant to
15 Section 644.036.5 of the Revised étatutes of Missouri. .The
16 purpose ;f this public heariné.is té ?ro?ide the.Deéartmeﬁf
17 an opportunity to present test;mopy.aﬁd to provide tbe.

18 public the opportunity to comment on the proposed‘liéf and
19 the listing methodology.

20 This public hearing is not a forum fSr debate
?1 or resolutioﬁ issues. The Departqeﬁ;"ask that those
22 commenting be concise and not.%ége;t thé comments tﬁét,have
23 already been made by others. Wg.will first hear testimony
24 from the Départment. Following ébelDepartment's Eéstiﬁpn&
25 the p;blic will have the opportgﬁity to éqmment..,We.ésk_

Ty - S~ myrer prew ey R d Cah £ 0 - s S FETHWEF—Y <
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1
' ,Pugc3.f!
1 that all individuals present £ill out an attendance card so
2 that our records are complete. "If you wigh to present
3. testimony, please-indicate that ;n-your attendancé card..
4 When you come forward to present testimony piease speak
5 into the microphone and begin by'idéntifying ydurself'for
6 the court reporter.
7 Following the public hgaring today, the
8 Missouri Clean Water Commission will review the testipony
9 submitted and make éppropriate.modifications to the
10 proposed 2014 impaired waters list and the 2616 listing
11 methodology documents. The Comﬁiésioh plaﬁs to take éinai'
12 action at the April 2, 2014 meeting.
13 The court reporter will now swear in anydne'.
14 wishing to testify at this public hearing toaay. Will all
15 those planning to comment, please stand.
lé The foilowing witnesé,weré sworn: Trish
17 Rielly, Trent Stover, Robert Brundage,‘Leslie Holloway, of
18 lawful age have been produced and‘gworn and testified as
19 follows:
20 MR. MARSHALL: Ali right. I believe Ms;‘Rielly
21 from the Department will start us off. -
22 MS. RIELLY: Good'mornipg. I would like to
.23 thank you everyone for setting up this hearing.- .My name is
24 Trish Rielly, I'm the supe¥visdr-wi£h the monitoring'and
25 assessment unit within the Watgr‘Pro;ectién ?rogram and
MIDWEST LITIdATION SERVICES
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1 today I will provide informatiop on the proposed 2014
2 303(d) list of impaired waters-gnd tﬁen thé~2016'1i5t;ng
3 methodology that are currently pdsged on the Department;s
4 website for public comment. | |
5 So first I would'like to provide spmé r
6 information on the 2014 303(d) list of impaired Q;ters and |
7 those waters proposea for delisting. So a'litfle bit of
8 background the federal Water Poliutlon Control Act;
9 Section 303(d) requires stéteé go biannually or once every
10 two years submit to the US EPA Prétectiop Agenéyv a list of
11 impaired waters for which adequaﬁe poliution contréls have
12 not yet been required. The Commission appro&ed the~2014
13 listing methodology back in Maf‘z,'of,§012, which.waé.
14 followed to assess the waters on the_préposed 2013 303(d) .
. 15 list that's being discussed todai;' The list was placea on
le public notice on October 15 and will co#tinue throﬁgh i
17 January 31 of 2014.
18 The Department has held to two public '
19 availability meetings to discuss the draft 303(3) list.
20 These meetings were held on November 13 of 2013 énd . i
'21 December 11 of 2013. A list of aﬁtgndees and summary ?f
22 meetings can be found on the Dépa£tmen£'s websiﬁe\;’As éf
23 January 21 of 2014, the Departmént has received .and
24 responded to five written comments.on the proposed BdB(d)
25 list. I would 11ke to prov1de a summary of the 2014 303(d)
MIDWEST LITIGA'fION éERVIEES |
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1 list of impaired waters.
2 The proposed list being.preseﬁted today is ..
3. composed of 386 water body poilutagt pai%s.' And’56.of |
4 those are new to the 2014 proposed list and tﬁe:remaining
5 320 listings are carried over frqﬁ thé_EPA‘appro&ed 29}2 %
6 303(d) list. The six most common ﬁollutant categories'dn
7 the list are bacteria, which there is a.liz listiggs} heavy
8 "metals and water sediment, there are 90-1istings; dissqlved
§ oxygen, 65 iiétings; mercury and.fishitissue, 42 listihgs;_i
10 biological impairments based on bio-monitoring; 19
11 listings; and-chloride, 17 1istinéé. - The fi&é most commén'
12 pollutant sources were: mining and-smelt;ng, which were 91;
13 unknown, 79; rural nonpoint sourcé, ég; atméspheric
14 deposition, 43; and urban runoff, 36.
1is The summary of the propéséd-waters for
16 delisting, there ié a total of 31 Qater body pollutant
17 pairs from the 2012 list are being propoéea for delisting.
18 Of the 31 proposed for delisting, ten now meet watef
19 quality standards. Eleven are due to new assessment
20.  methods, two now either have an.épproved'TMDL or permanent.
21 in lieu of a TMDL, and five are due to being originally
22 listed in error, ana three due to_chaggés in.definitidn,?f
23 the pollutant or re-sedimentation of the water body. So
- 24 that's a summary of the 2014 303(&)‘1;§t, the proposed'.
25 303(d) list. Now I'm going to tglk abqut the.proposed 2016.
MIDWEST LITIGATION SERVICES )
www.midwestlitigation.com Phones 1.800.280.3376 | _ . - Fax 314.644.1334
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1 listing methodology.
o2 A little bit of bagkgroﬁpd, tﬁe listing-_
3 methodology i; a document that de;éribes héw'thé Department
.4 will use water quality data to deﬁefminé if wé?ers of the g
5 state are impaired. The Depaptment meet with staff and
6 stakeholders and other interest§d~mémbers of the.éhblic-ahd
7 we meet once every two years to;reviseAthg docﬁment as
8 needed. The proposed 2016 listing methodology was placed
é on public 5oticé of Octobe? 15,;2013 and runs concurrently
10 with the public notice for the 30§(d) list. The. Department
11 held two public availability meéﬁings ééain in conéufrént
12 with the 303(d) list and those again were held oh'NgveMbef:
13 13 of 2013, December 11 of 201éxan& agéin‘;he lisé of.a
14 attendees and summary of the public availability meeting
15 discussions are -- can be found 6ﬁ'the Department's
16 websité. .
17 So as of January_21; 5014, the Department hés'
- 18 responded to one written comment V-on the proposec’[ listing
19 methodology. The summary of the changes that havé’
20 occurred, a majority of the revisions @adé to thé,2014
21 listing mephodology that was appfdjed.by the Commissiop'iﬁ
.22 May of 2012 related to the addigi;n_of‘clarifyiﬁg-;b
23 statements or information related-to biological.assegsments
24 and then minor corrections to s;m.].e.of the tablés'&itll.in
25 that document. '
. —r o Vet X 4 ——— s A ero vy - o= T ‘: J e
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1 The updates to the -biological assessment g
2 included the recommendations provided by the biological ‘i
- : o e i
3 assessment group to consult with the Missouri Départment~of é
4 Conservation on the evaluation on habita;_scarés and other E.
5 considerations when looking atvgtfeaés with 1ow:fish S
6 community scores. We also includéd an appendix
7 describing -- included in the‘appendix.déscribing for using -
8 . fish community data for listing and as;egsment purposes. -
9 And then we Added clarifying -—.to-giarify that fish .
10 community data_will only be aésessed oﬁ thirdjto fifth
11 order streams and éhen added cla;ificétion fégarding tﬁé
12 weighted evidence approach.
13 Minor corrections or'cigrificafions included.'
14 the expansion of the statistical functions using Microsoft
15 Excel, the proéesses followed for sediment guote
16 calculations, corrécting information in'£éblés that weréA %
17 inadvertently missed during previbus.mefhddology revisions'v
18 and then there were several places’ in the document where’
19 language has been added or modified, but only for purposes :
20. of clarification and it did no£3gepresent any modifiéépion : ;
21 of the assessment process.
22 We recommend -- or:ac?UQIiy the purpose‘of;'
23 today's hearing is to introduce both the 2014 303.(d) list
24 of impaired waters énd the draft 6f {:lj}e'2016 listing |
25 methodology and to allow the public tg pro&iag commenté. g
. . : . i
——— — = . e
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1 The Department requests the Commission's approval of the
2 document in the April Commission meétingf -And thenzin
3 closing I wouid juét like to noté_what information-is
4 available on ‘the Department websité,
‘5 We have the proposed 2013 30;(d) ;iét énd the
6 assessment worksheets, a list of..the watefs on fﬁe 2012 303
7 (d) list that are proposed for'rgmbval from the 2014 list, . 2
8 along with the corresponding ass;sgment worksheets. . The
9 proposéd‘2016 listing metﬁoaolégy document is ;vgilggle T
10 online and within that document Qe havé noted‘where al; the |
il corrections or'updates have‘beeh~madgland those a£e'méde iﬂ
12 the comment section of the document. And then alsp summary
13 of the public évailability meepiné diécUssions tﬁat'were
14 held on November 13 and December.l; of‘2013 are also posted’ '
15 on the website.
16 And then we‘encoufagé'the.public.to ﬁrovidg.
17 written comments on the proposed 303(d) list and.the'
. . !
18 listing methodology, which we'li receive thropgh January 31 |
19 of 2014. All public comments alénngith the‘pepartment's
20 responses will become part of the Pﬁbiic-AdminiStrative‘
21 . record and will be made available on the Departmgnt's
22 website in the future. Thank yo; véry much.
23 MR. MARSHALL: Thénk you, Ms. Rielly. Al
24 right. Our first public éommeﬁF.Qill be Leslie'ﬁoliqwéy.
25 Ms. Holloway, if you would iden;ifyﬂyoﬁrself fqr‘thé;
MIDWEST LITIGATIOI*.J ;R;’:CES ' ,
www.midwestlitigation.com Phone: 1.800.2.80.33,76 o o ' Fax: 314.644.1334
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1 reporter please. g
2 MS. HOLLOWAY: Leslie Holloway representing |
'3 Missouri Farm Bureau; My comments.todaflare pfiﬁarily on. E
4 the listiné methodology document. And I was éble to attend _%
5 one of the public stakeholder ﬁegﬁing;.ﬁhat the bépaftwénti' %
6 held. I was involved with the bidlogical'data work grbﬁp %
7 that was conveﬁed to consider éevera; igsﬁesvin cpnjhnctiop}‘ :
8 with the listing methodology. -And I wauld like.to today go
9 through a feQ'of specifics to thé feyised_proposed liéting :

10 methodology document where my éa;ticulaf inte?est lié_and |

11 will be part of my written commenL.submitted.to the

12 Department at a later date.

13 On page 15 under, l"ot';hcia'r Qualiﬁy

14 Assurance/Quality Control" -- excuse me -- “Oéher Data

15 Quality Considerations, " the data age section. This is an

16 issue that I.have raised previousl§.5efofé the Clean-Watér

17 Commission and in written commerts and tkat Qill be

18 something that I will ask for the D%partmen; to review {

19 further with stakeholders. On page 16 the, data type and %

20 amount and information content'ﬁag had,some'discussioﬁg

21 previously with staff who were very willing to sit down and i

22 review those and woﬁld like to Havé'fgéfﬁgr discussion ph"-

23 how that is addressed formerly'in the listing methodology.

24 Specifically about the amount of'éamé}eévupon which some OE.

25 the impairment listings are basedi g

MI;W;E;T I:ITiGJ;TION SERVICES o
www.midwestlitigation.com Phone: 1.800.280.3376 o Fax: 314.644.1334
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On page 17, how water quéliﬁy data is
evaluated to determine whether'ér.nog wate;é are impai;ed :
for 303(d) listgng purposes. The lanéuagé in that.section-
relative to weight, specifically tﬁe'seﬁténce.that ;éadg,:
"Examples of other relevant daﬁa'mighézinqlpae bioloéical.

data on fish or aquatic invertebrate animals." And the new

language reading which will be giving gréater weight on the

other types. The sentence continues to read, "or tox;city
testing of water sediments.™"
On page 25, getting into the tables towards

the end of the document, "Protection of aquatic'life." The

‘discussion of the aquatic invertebrates, DNR ‘protécol and

the NBC ram.proﬁocol have been pﬁft'of subjeété'of'
extensive discussions with the_bidiogical data work grou?
and it is unclear yet to me and to othe;s who pafticipated
in the work groﬁp how séme of éhé.Aeéisions ;ere réaéhéé.
And it's difficult to interpret'exactly what'phese‘tébles_
are, how these tables will be translated into listing .
waters. So again, we'll be asfing for additional

stakeholder discussion with the Biologicalzdata work gfoup

and those same comments apply to Tables Bl and B2 relative -

to biological monitoring.

So in summary, generally we have commented on -

more than one occasion and are reiterating our comments

that there is increased reliance on Missouri Department of

Page 10

pegry

T L ——
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1 Conservation data and we would urge caution in the use of i
2 that data which has not been formatted or collected
3 specifically for.the purpose of water éuality‘feg;lation
4 but rather for the purposes the Department éf;ConSefvation
5 is charged with in protecting yiidliﬁe, forestfy:aﬁd_fish .
6 resources, which we .believe in séme cases may coincide with.. -
7 what the 303(d) listing is all "about ané in other éases may-
8 not. But we don't think that it's. cléar yet exactly pow ) |
9 some of thoée thresholds are bé;nQ'Aetermined. So w;.arg: :
10 asking DNR to reconvene the binogicai data ?ork group in ;
11 advance of the Commission takiné éction on the listiné' 4
12 methodology document. I appreciate the ‘opportunity to
13 testify. | | |
14 MR. MARSHALL: Thank you, mg'aﬁ: All right. ;
15 Next would be Mr. Brundage. Good mofning, Robert. Please’
| 16 identify yourself for the record:_ i
17 MR. BRUNDAGE: Robert B_ruxidaige, I'm Qiph 4the.
i8 . law firm of Newman, Comley and ' Ruth here in Jefferson City.
19 Thank you for the opportunity to testify. Mr. Wilson, no
20 offense to you, sir, however thn_l same cémelhere ébday.I
21 was curious if the Clean Water Commission was going t9 be
22 he;e today and I did not undergtahd;of appféciate tﬁat;thg
23 history of having this public heariﬁg~in front of the Clean
24 Water Commission has changed. ‘I'woﬁ}d hope that theré
25 would be an opportunity to speqk.tov;he Ciéén Water
MIDWEST LITIGATION SERViCES o
www.midwestlitigation.com Phone: 1.800.280.3376. ) | o - Fax: 2?14.644.1334
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Page 12

Commission face-to-face. Again, no offense'to you, sir.

MR. MARSHALL:' None‘taken;

MR. BRUNDAGE: So I éuess-thét'waS'one of my
comments here today that I wodld'hope'thefe.WOuld.be an
opportunity to testify in front of the.Ciean.ﬁater,
Commission because these are extremely importatt decieions.

Like Leslie Hollowey,~1 too wes'——
participated in many of the biological subcommittee

meetings, if that's what we're going to call that;gfoup.

. At the conclusion of those meetings, there was some areas- .

of consensus and some areas where there was no consensus.

I was never exactly clear how sdme of those.éiEQS or. hoy
the conclusion of thoseé meetings were all rolied.intb the
new listing methodology document. I guess you have to just
read it and try to plece it back together and I haven't
completely done that yet, but I guess I'll try to do so'
before the end of the comment per;od. .

I, like Leelie Holloway, I would appreciate
the opportunity to have another ﬁeeting of thét biological
committee to kind of review some of those thinQS'and éleo
to review some of the areas qf}téstimony thet<I_haye't6day
and some the comments that I made during the t&e public
availability sessions that I attended:

Another overerchieg comment that‘I made dgripg

the public availability session was concerning the.

trvwry

— — m— -
~ e DTy -
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Page 13
1 Department of Natural Resources increasing reliance upon 2
2 the data and expertise of the Missouri Department of
3 Conservation. My commént was thaétthe Ciéanjwate;-
4 Commission and the DNR staff, they have.the auﬁhqrity over
5 the 303(d) listing process andiphéyishouid be.oqeé to maké !
6 all the decisions. They should not défer completely to. the |
7 Missouri Department of Convers?tipﬁ.and say tﬁey havg thé
8 expertise, wh;tever they say gges. That's kind Qf.the.
9 diréétion.we are going on soﬁq éf'this informatiqn qﬁd 1.
10 think the Department of Natural éesoqrcés neeas_to do éhei;
11 own independent review of those é;eas‘énd have théir-dwn
12 .stéff take ownership of all these issues to decrease the’ .
i3 reliance on the conservation d;parﬁméﬁt.'
14 I want to offer some.cqmmeﬁts on the use of
15 macro-invertebrate data on page'25'of the draft 1istiﬁg'
le methodélogy. There is the référeﬁcé to biologibai.aquaéic
17 invertebrates under the DNR protoéol and I wanted to
18 discuss the issue of comparing abprogriate reference
19 streams or local control streams. . The document says that, é
20 “The reéults must be statistically'similaf to |
21 representative reference or control ‘stream.." Okgy. So-
22 what is that? There is a footﬁpté,.fobtnote 1§ té}kg
23 about, "The test streams that ére significantly smaller
24 than bio-reference streams."'I'woﬁ't read the_réét ofziﬁ
25 but the term significantly smailer.andll think it.shbpld be
- MIDWEST LITIGATION SERVICES |
www.midwestlitigation.com Phone: 1.800.280.3376 o ~ Fax: 314.64{1-1334
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1 written a different way and there should be a different
2  standard. There shouldn't be én&hsigﬁifiégnt'diﬁfereﬁqe
3 between the type ;f streams. Thére sﬁould'be‘significantly-
4 - similar or -- and I will borrow'éoﬁe;othé;.WOrds.froﬁ.the |
5 - listing methodology previously 6n:page 19 qndér the 1k
. . !
6 definition of Overall Use Protection. It télks gbouﬁ .
7 evaluating data based‘on "simiiar-land_usé/geology;with-thg
8 stream of the.water-quality data." So I think there should:
.9 . Se'siﬁilar land_uses,'there should bé similar geology,
10 . there should be similar watershed size and there should be
11 similar habitat. W; need to make.éure we are cohéaring“
12 apples to apples when we have'th%s kind ofidétq beéadsg
13 habitat has a -- well it's either habitat issﬁeé_or'it!g '
14 water quality issues that affect macro-invertebrates.. If
15 we don't have énd we don't compare the exact same.ﬁype of
16 | haﬁitat and streaﬁs, then thefg:is:a pOésibility théfe |
17 would be some listing that aré ﬁét appropriété‘one way or
.18 the other. |
19 In the same band-oﬁ habitat'op page 15-in the _ i"
20  narrative of the. methodology, the#e‘is a discussion thaﬁ ~-
21 bear with me. "For the inte;prétation of biqlogiqal data
22 where habitat assessments data,;ndicates a ﬁabﬁtat scorésA
23 are less than 75 percent of referenced‘or approp;iate
24 ' stream scores -- controlled sgream scéreé.". éo the.DNR
25 will use macro-invertebrate data if'the subject'ét;eam hés
' | o MIDWEST tI.;TIGATldN.S;;VICl;S | ] .
wwyv.midWestlitigation.com Phone: 1.800.280.33,76 o ‘ | Fax: 314.644.1334

127 .



HEARING 1/22/2014

) .PagGIS %
1 habitat and is at least 75 percent of the reference stfeam i
: i
2 of the control stream. 2and I inguired to the Depértmept of. i
3 where that number came from and in %eviewiﬁé that, it | |
4 appéared that the NCSI score of 16'aﬁd tﬁe;reséarch to comé
5 up with that score was not exactly the samé'gtudy_ﬁo come
6 up with the 75 percent figure. And looking at théé
7. research, I think the 75 percen;'number,is probébly too
8 low. What it should be I'm not exéc;ly sure but it could
9 be, and éqésibly should be, mérg;like 20 percent."fh§£
10 needs to be studied further to tie‘those ﬁumberé togethe;.
11 Some of the reseérch'qr discussion fro&lthé
12 Department said, "Although there is a likely variability in.
13 habitat quality versus biologicé} cbndifidn, we do-noﬁ.have
14 sufficient information at this timé to jﬁétify departure
15 from the 75 percent-number." Weli;'if you don't have
16 justifiéation-to depart from it, yog'ddq}t have
17 justification for that 75 perceng number ip the first
18 place. So I think that needs to Be‘lopked at and that
19 number possibly needs to be adjusted.
20 The reason I'm bouncing back and'fofph between
21 documents is because during the public comment périod the
22 Department revised the listinQ'mgtﬁodolégy and Izguéés_l
23 became aware of that during the ;econd public availability ‘
24 session and so I'm trying to go gfﬁ.of the new dobﬁﬁeﬁg ét
25 this point in time. . : |
' MIDWEST LITIGATION SERVICES -
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1 In table 1.2 on page 25, agaih on '3
? ) macro—invertebrate samples, it télks aﬁoup ﬁdr‘Seyen or
3 fewer samples. So the Departmentvlooké at this'data in one
4 . way for seven or fewer sampleé drlfor;eighg'o; more
5  samples. I guéss that would apéiy‘théglif phére was a
6 | single sample that didn't meet- the NCSI of 1&; I ;uppése
7 the Department could 303 (d) list based on é single sample,
8.  And that is OSViously and I would hope everyone agree that
9  1is not enough déta to 303(d) list a stream. So that issug
10 should be addressed somewhere in the document. 1In case T
11 haven't found it, it should be add;éssed somewhefe: h
12 " The other thing is'iﬁ télks abpht'if thefg are
13 . seven or fewer samples, then itosa§s'75 perceﬁt 5f the .
14 stream condition and their scores must be 16 or greater.'.
15 But if there is more than seven then-75 percent -—.lét me
16 | mage sure I try to get tﬁis riéﬁt,'ﬁear Qith me. Weii,'l
17 think I will defer my comment snithat_and maké sure £hét I
.18 I'm accurate in what I say. I will-includg'thaf in my .
19 written comments. . N ' : >.%
20. Next thing I want to falk about:is the fish A
?1 IDI and go back to the issue af habitat: That washdné of
22 . the issues of discyssion during,éhé lést yeér-éf so in the
23 biological subcommittee. 2aAnd on page 24 if -I get this,
24 right -- nope page 26 now. Foétnote 20, I béiieve,. It
25 talks about if_habitat is a ";ikeiy-problem:ﬁ Aﬁd the ﬁéxt

s ntont c < ryerv—re o 0 Ty —
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1 footnote 21, talks about habitap.is determined to be’ a
2 significant possible cause for ;mpairﬁent.: So the wo?ds
3 likely problem or significant possible cause aré not
4 adequately defined. And I think thatﬁs k;ﬁd 6né'of the
5 crux of the issues is that during the bioiégical_éommittee'
6 meetings, one of my comments was is ‘that when the fisp IDI
7 was developed it was‘not developed for.the.puréose of
8 making stream impairment decisions. _And that there was not
9 a -- whén that fish IDI index.wgé'tesﬁed scientiéicgliy, it
10 was not tested against streams th%t were_only,impaired by
11 poor water quality. There were‘sf:eamélin there tﬁat‘ﬁad
12 poor habitat too. So I know tpe-Department has dong some -
13 additional work on that, but I aonft kﬁbw'if it's‘reélly
14 made its way into these footnotes approp;iately‘because if
15 habitat is a likely problem or a.éignificant possible
16 cause, what is that and how is.ﬁhaﬁ aefined. I;'s.uncleéf
17 to me at this point in time.
.18 Something else Ifm,éoing_to iﬁclude'inﬂmy-
19 written comments is concerning the .sediment data for i
20 probable effects concentration. -I doriesponded With-Trish
.21 Rielly and some of the staff that ghe wo;ks-with~§bout.sbmé
22 of the data and the Department'ha; réviéed onelgf-ﬁﬁeudéta
23 sheets for a subject stream tha£ I was looking at. ;'will_-
24 probably look at some other strégm;. I guess oné.of £he
25 reasons that the data sheet was'reyisea‘is becagse gﬁe;qata
MIDWEST LITIGATION SERVICES 134
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1 was ‘not exactly -- it was not transpafent or clear how some i
. i
.2 . of the calculations were made to:gome-pfrthg numbe;s aﬁd“ ‘ ;
3 the averaging. So how things we¥é averaged, how duplicAteé'
4 . were used was not exactly clea; and.I;think.the iisting
5 ._ methodblogy document could be cia¥ified,in.ﬁhat fegard ;6' ',.. i
6 everyone will understand how all fhat dééé is gd;ng to be '
7 interpreted.
8 The other thing is some bf_the'data-that's
9  based upon these decisions was noﬁ all ayéilable and‘I did
10 - an open records request to request that information, so
11 | there should be probably moreidatavinclud;d'ih the;é data
12 sheets and then a better explanation oﬁ how.ith gsed and
13 . how the calculations are made.
14 Kind of that same vain on quality.
‘15 assurance/quaiity control data. Several yearé ago there
16 was a discussion in.front of phe Clean ﬁaéer Cémﬁiséion'
17 thaﬁ I was involved with that it seemed éhgt:tﬁe bepa;tment;
.18 " doesn't archive the guality assurance/quality-control data :f
19 that subports the data in which 303(d) listing 'is made.
20  It's apparently looked at at the time the data fesﬁlts are
21 ;gported and that is not maintained'of afchiygd or kept -
22 with the actual data. So at alléter d;te;if.nobsdy.—- if
23 no third partieg or people inithe:public loqkéd at the data -
24 - at the time, if you wait long enough iﬁ'é:not éoing to be
25 available for you to look at léter on. . So‘ﬁhe;e is.no way
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1 for you to corroborate whether the data'was reliable in the
2 first place. I think the Department éhould'conéider some
3 means to be able to keep it a?chivea all of‘th; QA/éG daté
4 together with the data results. .
5 Finally on the 303(d) list; thé‘ré i;_éeveral
6 listings for new listings for lakes.that'were.appéféntly‘.'
7 impaired by nutrients. Dﬁring the;last,several.years_Whgn
8 the lake nutrient criteria had-goiggvthrough the gule .. b
9 makiné p%océss and gone to EPA<aAd'EPA rejected a.@éijity.
10 of the nutrient criteria of the lages,_oné of m& comment%
11 was is that remaining criteri; wefg not.feally in ﬁindsight
12 based upon or tied to the beneficial ‘'uses. And that I . =
13 suggested to the Department and.ghe'C1e$n Water Coﬁmiésioh
14 should rescind temporarily the lake nptriént criteria that
15 were approved by EPA. The Departﬁént at the time chose'hot
16. to do so and now we have goiné.forwéfd w}th thisABOQ(d) ’
17 list, listings for lakes that are.iﬁpéired by nutrients' '%
. . , o ;
18 based upon nutrient criteria that .in hindsight are flawed.
19 And I would hope that the Departmerit would withdraw those
20 proposed listing before the CleanlWater'Coﬁmissiéﬁ vétes on
.21 those and that they wait until the entire packagé.pf,neW'
22 lake nutrient criteria are adoptgd‘by the Clean ﬁatéf .
23 Commission and approved by the EfA»before proceeding to -
24 list any more lakes on the 303Xd521ist based on nﬁériénﬁ.
25 impairments. That concludes my iemarks.l
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1 MR. MARSHALL: Thank yoﬁ,'sir. Our next . '
2 ~ comments wili come from Trent StéVe?.. MFL'Stovef, if YOu. .',  gl
3 would identify yourself for the fgcbrd.
4 MR. STOVER: Good n{orn'ir'x.'g‘.; I'm Trent Stbv.er. -
5 with HDR Engineering in‘our Colﬁﬁbﬁé,.missouri officel':I'm‘.
6 also hefe to make comments on behalf of‘fhegcity of
7} Springfield, Missouri as well. And i écho.éeyefal-of.the‘
8 . comments that Leslie and Robert made.: One,' to start with 3
9 _ the public notice process. Thgrevhas been.;eyisions.and'
10 unfortunaﬁely I wasn't able to attend some of the other
| 11 stakeholders meetings, I apologize for that. - But ghere has
12 been a bit of fluidity I guess during.this public notice
13 process. Some of that has caused apparént.incbnsiéténcy
14 within the document which makes it difficult to comment
15 upon. So we'll bring forward the comments tﬁéﬁ we think
16 are appropriate ané speak to those, but I-do u%ée the
17 - Department to convene a public meeting gnd a s£akeholders
18 . group to discuss some of those comments pfior to moving
19 . this forward for decision at the Cléap Water Commission
20 meeting.
21 ' . In particular éome of thé-incon;iéténciesithaﬁ
22 I beljeve that I saw and agaiﬁ it wouid-éé worth sitting
23 - down but there appears to be some inconsistency be;weeh'
24  Tables 1.2, Bl and B2, which are some aiffergnt tables that "
25 . apply to either listings or delisting of séecifig wéter
o yee—> ¥ e~ — = g - = - r rrERYwCr
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1 bodies. For example, there was some changéS’to the sample ;
2 size requirements for the macrolihvertébraté data.analysis
3 and it appears that some of those’were'inconsistentlg
4 applied between Bl and B2. Bl Qbésﬁ'£4neéeésarily
5 address -- to me it doesn't appeérjto'Addregs'how'po deal
6 with sample sizes less than eight for éxamplé.és well. So,
7 there is some clarification thgt probaply ﬁeeds to be‘made
8 within those tables.
9 With respect.to d;ta availébiliéy.ané use, the
10 . 303(d) listing methodology has had for sevéral year% some. {-
11 criteria based on data age, in paréicular I beiievé it's“
12 seven years of data that are set older than sévgn yéarg
13 have to be evaluated to insure'thaé'they're réprégentati%e'
14 of current condiﬁions. " In looking af some qf the listing
15 daté sheets from 2014 data, I haven't seen where tﬁére is
16 any.of the documentation on whéther:those data-are s#ill :
‘ 17 represgntative based on the reéuiremepts of tﬁe.listing
18 . methodology.
19 Again, I agree with:Robert the‘data qualiﬁy. |
20 information should be supplied With aﬂy éf thg 303.(d)
21 listings. I will also note thétithe association of the
22 Missouri Clean Water Agency aﬂd.épécificallf té'dgté
23 availability and use will be providing ‘comments with
24 réspect to the sample sizé coméared to the 10 .p'erlc.'en't ru'lg‘
25 for 303(d) listings and that moreiﬁﬁgn 10 sgmélgé should Eé
MIDWEST LITIGATION SERVICES 24
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1 used in comparison of the 10 percent rule. So small data !
2 sets should not be used against téose rpleé-gnd sﬂould :
3 probably lead to a Category 3 li;fing or a'Category 3
4 designation rathér than jumping‘to Catégqry Y until |
5 . additional data are collected. Thé:requifeménts that
6 trigger with the development of:TMDL eté.:anq so@e of.the_
7 permeating complications that can'incﬁr_ﬁarrént I think the'
8 greater use of Category 3 so th§t~we enépre the state
9 resources are adequately assigned where there is-true.water
10 quality problems and so additional data-should.be collected
v11 in some of these waters that might'may be ﬁoré -
12 questionable.
13 Now, with respec£'t6 the bioioéicai daﬁa or
14 impairment decisions, we strongi:y support the Department's
15 further occlusion of habitat consideration inéé'the
16 evaluation process. The Depargment along.with ﬁbc héve
17 done some more work with the habitat thfeéholds'that should
18 be used to determine whether water shouid«éo.into Category .‘
19 4c or habitat impairments versus Category 5, whicﬁ include
20 Aimpairments. You know, I specifieally ﬁaven't had é change
21 to réad through all the documentation énjghosg thfesbolds
22 but I support having a threshoid in pla;e.ﬁhat is‘
23 reproducible and so forth. Buﬁ iﬁ'would be pica if ye-'
24 ~could get together again to disquss how'tﬁe gabitat
25 . threshold was developed and so.ﬁorth.
MIDWEST LITIGATION SERVI-CES‘ . |
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1 There has been a longstanding requirement or ' ?
2 process to evaluate habitat for Aacro-invertébrapes aﬁd it:.- gf
3 appears -- and I make be wrong with tHerlder~303(A) i
-4 list -- but it appears that it.ECtQaily haﬁ'a delisting .é
5 based on habitat and assigned it over‘tb Cgtégory.4c,' ‘%
6 particularly for Troublesome Creek. But I'ﬁ.hnayare'of ;
7 whether those assessments have been perfofmed on all of'thg .
8 rest of the Category 5 waters'pp_see whethép those are
9 juétified. And maybe.thét;s been done; but.ig's;not.within'
10 the data sheets with the 2014 303(d) list:and so fgrth,
11 And I urge also the Department to.éo back and.ldok at
12 Category 3 and Category 4 waters. that were briginally  :
13 listed for macro-invertebrate impgirment.and.seé<whéthef |
14 those were assigned to the right cétegory rather than maQbe :
15 to a 4c or a 3 or maybe not eVen'impaired at all.'
16 With respect ﬁo ghﬁt};the'macro—invertéﬁra;e
17 habitat evalﬁations rely upon'tﬁg environmgnﬁa} ger&iée i
18 ‘programs, habitat protocols. I suggest that while that's a i
19 good reproducible habitat evaluétipn, it QOeén't
20 necessarily apply all the way iﬁtb the in sfream‘habiéét. 4
21 So at times the impairment decisSions were hade on.watérs.
22 thaé maybe didn't have the threé Habitats.éhaé'were
23 aﬁailable for macro-invertebrate;s;mpling.. Maype it would
24 be based on two of thdse‘habitétS'because tﬁére Qas'one of
25 those habitats was not available fé; sampl?né.'.Thgt wéuid.
‘ MIDWEST LITIGATION SERVICES o -
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1 greatly skew your score, potentiélly with respect to o
2 diversity and total tax time and sé'fgr;h}: So thag shouid .
3 be another consideration in aéditién téithé‘shaft procesgj'
‘4 And that would élso.indicate a Categdfy.4¢ ligting.
5 potentially rather .than a Categorf 5. ‘
6 I did like the MDC's I guess .in the
7 Department's recommendation on-not conéideriné ;oosing
8 stréam characteristics with respect to'fish'data',
S assessments. And I would urge t#e Departmentgté also.
10 evaluate whether that should be-a conside;ation_for
11 macro-invertebrate evaluation ;; well.
12 "And lastly again, with respéét'to'habipat
.13 scores, those should be includéa within tﬁe 303(6) 1£sﬁing
14 documentation for all of the list of waters not -just ‘the
15 ones that are delisted for that situation. |
16 Now; with fish daté'comparisons stiii within
17 the biological impairment portién; I appreciate the thought }
. 18 and the process that's gone ih with the bepértment of
19 Conservation and DNR to evaluate when'thoéé fish metrics
20 should be applicable to the wa£er body aﬁd when thef should
él not. One of those cases is in first and ‘second brder.
22 streams when those plateau and.then evaiuagiop of oniy
23 third to f£fifth order streams. ﬁpw; with that I  understand
24 ‘those developments and so fofth.. I woulé'urge,that we use
25 . the proposed valley segment tyfé;classiﬁicapion.to.aiél
MIDWEST LITIGATION SE;{\;IC.ES. ; N
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1 this in a little -bit better or make it more clear when ‘
2 those apply and when those do ndtl An@ it éppears to ﬁg
3 the first and second order stréamé aréA}ikely the head
4 water classifications that the'Dépar£ﬁent.réc§nt1x ;ddpted f
5 into the water quality standards:claséificaqians and I'm’
6 not sure about the third to fifth, but that's ﬁropablj the
7 creek classification. So I wquid sugggst ﬁhat wefquify.it‘
8  so that when the public and EPA, DNR, MDC df whoever is
9 evaiuating the applicability té-those biologiqai.priteria
10 that apply, that we can look at it with respect to the GIS
11 system and the classifications‘thaélthe Departﬁent'has béén
12 working on very ha;d.
13 With respect to thatuéiaésificatign.as well
14 with macro-invertebrates data analyéis, I appreciate the
15 Department's evaluation. It looks 'like there was é Couple
16 of aelisting that were maée beégﬁsé:of the sizé‘of tﬁé
17 stream and so forth and with résééct to whetheg'ip's.
18 appropriate to compare to the regional bio-cfitéfia or
19 reference streams. I would urge:you to go further. -The
20 original proposed rule in the wdté% quality étandards
21 package had within- the dgfinitioﬁ of bio-critgria Fhé;'it.
22 would apply to the valley'segm;ng t&pes and ;hgz' |
23 classification system that was-déveloped‘by the Dgpartmen;.
24 I would urge that the macro;inéerteb;ate anai?sis be'firs;
25 reviewed in accordance with thPSe éiassificqtioné so heéd 
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1 water streams are compared to head watei control or -
"2 -+ reference streams and that shéuld bé'the_fi;st,sgep._ And
3 " then there should be an assessﬁent frdm theié on whether ér' %
4 not the next order is represenfaﬁiVé. .fhere was a.-- whé@ 3
5 the final rule was adopted, that sbeéificiéy'ih-thé !
6 _ bio-ecriteria you portion was removed and ﬁy unders#aﬁding |
7  was that was primarily to allow the Dep;rtmenﬂ to use data
8 that were maybe within the next larger éia;sif#cation type. ‘
9  And if that's the case, then we sﬁould ;ake'it'w?thin the !
10 303(d) listing methodology and. try to make_that more .
11 =~ specific. | :
12 - Lastly with respect to the biblpgiéal'Qata i
13 evaluations in the other.catego;y/ the othér gioiogieé}'
14 data. I think it should be clarified with respect.to'fish
is5 and macro-invertebrates that we're relying on tﬁe'
16 Department's protocols rather Ehah some other type of_
17 ~analysis after the investment tﬂatiour sﬁate'has maae into
18- those metrics and many times those are‘mﬁlti—metricsu And
19 with respect to the biologic —-_I'm sofry -~ the
20 © macro-invertebrate criteria an& they Were:multf—mefric for !
21 =~ a purpose and I would hate to see lack of‘definigidn in
22 that section be used to support a listiné bééed on oné of
23 those single metrics. Potentiélly‘;J although and in
24 addition I would think other pi’éiégical i;'xput should be
25 . considered again with respect goipur mulpi-mgérig.. ig,may
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1 be a similar case where we went and evéluatéd some of these
2 others and so forth that it would'ﬁe si@ilar F64 you kno&,
3 just relying on EPT fér macro-iﬁ&erﬁebrafes or something
4 like that with respect to anothér:tyéé of 6r§aqism. And I
5 would suggest if there are other drganisﬁé‘thap.aré,
6 considered for analysis the weight that the 30§kd).lisﬁ
7 carries on, I would suggest that'the.Departﬁénﬁ rely on
8 Category 3 more often and then collect additiépal~data for
9 analfsis that again the state has. developed respﬁrqes in
10 with respect to macro-invertebr%tes and fish in part;cular..
11 And then if there is conflictiﬁg biaiogical data'thaf éne-'
12 type of -- let's say the macroJiﬁv§rtebrates pASS'and.thg
13, fish fail -- thaﬁ should lead to Caﬁegdry 3 designétion
14 rather than necgssarily dgoing into Ca't-;.'egory 5 so that. we
15 can have additional evaluation: '
16 Now moving on£o bac%éri;l' bﬁe smali-iSSQe
17 with respect to the E—Coli criée?i&. Right nowitbaplé
18 assigned to -- that's a ground&ater,criteria.' You  know, .I
19 understand sort of what the thoughi processhyas with thét»
20 but that really technically ié-juét appiied-t6ﬂlosihg
21 streams not to the groundwater."sb I think-it-;hou%d'bé
22 clarified that's only related t;.i;sing strea%s-%é;hér éhén
23 groundwater protection since it“s:not listed for that in
24 the Missouri Water Quality Stap@gfds.v |
25 Now with respect to thé ﬁarrativg cr?éeria
MIDWEST LITIGATION SERVICES |
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1 translation. I know there is a lot of the biologic of . i
2 information that suggest -- aqd'I appreCiate tﬁe Degargmeptl ‘
3 working some more on the weighﬁed'eﬁidence appréach £ha£
4 was sort of thrown into the 1istih§‘m¢£ho§oloéy proﬁabix"
5 six years or so. And I think éﬁére.ié some additiéngi i
' 6 detail that could be put together anaAbarFicuiarly in -
7 considerations on bio-availability.pf certain paramgteré
8 and so forth. So we'll provide somé_comments.with respect‘
9 t?) that.
10 With respect to the probable éﬁfect-. 1
11 concentrations and quotations, I agree'with Robé?t that
12 - this should be better clarified, pa;tibp;afly';n averagiqg:'
13 procedures. Typicélly a lot of these.seaimént :'
14 concentrations and so forth follow a log normal
15. distribution. Thé pfotocol ign't'specific.éf the listing
16 methodology isn'g specific on what typ;s'of ﬁéaﬁé to use,
i? but I would sugéest'that should folio& th Aisfrithion of ?
18- the data. And in most times i bel;éve.it's most
19 appropriate to use geometric meané‘rather for'the probab}e
20 effect not concentrations. The’docuﬁent éhouid‘also'
21. "probably consider.the averaging'thaﬁ-pgcgrg'oﬁer.a reach;-". ) ;
22 let's say. So if there is multiple:seéé that aré colléctéd.}. '
23 in reach, I believe it would bé-most app;opriate toAbombine
24 all of those into‘the averaging procéés as Qell réther thén.,
25 . picking specific creek points within a séecific-feach
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1 segment. And with a lot of these sediment détalcome along
2 with inherently quality assurance'éonsidératiqﬁs. -And s6
3 there is a lot of scatter in a ;qt 6f these sediment data
4 and so the quality assurance aata:shoﬁld beiaQa;iable for
5 those data sets.
6 And another issue with those is tﬁé'way that
7 we manage non-detects. And then also 1§Vels.below'the
8 recording limits and that should'pe,clarified:. And. I would
9 suggeét ghat zero pollutént.ié ﬁ;ed below thos;_érp#eétion
10 limits because in some of thesejcases,_the p?otection'limit.
11 is greater than the criteria. 'And s;.if you uSe‘either thé
12 detection limit or even after the'@etection limit{ -
13 sometimes you trigger a false_poéitiﬁe impairmeﬂt égciéioﬁ'
14 based on the way that you just manage;ﬁhe non-detect
15 values. |
16 With respect éo -- %;11 Qrap it up ﬁefe
17 shortly. With respect to the §£étistical analyéig ;nd'the
18 bars for delisting consideratiéns included within the table
19 B-2. I need to look at it in mdretdetail bﬁ; it appearé
20 there is a handful of delisting considerations’ that eithefv
21 carry greater weight of evidencé'pb trigger a'delisﬁ?ng' .
22 than a 303(d) listing and I believe that's 1i£e1¥‘ |
23 appropriate for human health congi&eratiéns. .But With 1
24 respect to I believe nutfiehtsnaﬁd‘the biologiéél dapé haﬁe _ ;
25 a higher bar for delisting. Th§~staté;really.neeq5 tq loék;
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-Page 30

1 at that because that could trigger‘an_inordinate_nﬁmber 6f ,.

2 samplings to come back with a éonfiﬁpéirment aﬂd meeﬁing

3 the criteria before a delistiné canloccu;; And.many.timés

.4 that original listing was developéd.QQ a Felaﬁively'smai1";

5 data set. So I think we need gb:take a hard look aﬁiz

6 considering for system of these paraﬁeéers an:equal bar fof.

7 listing . and delisting.

8 Lastly once a listing'ié_made I think there

9 should be some additional clarificatiqn on briorit?za£ion

10 of TMDL. In particular with listings that have criteria

11 and beneficial uses that -- pardon me -- that ar;.in

12 upcoming rule changes. Those shoulq'bé:cpnéidgyed lower ;h.'
13 priority. I would suggest that for pa;aaetefs sﬁcH as

i4 chloride. I would hope at some point we are going'to

15 reevaluate dissolved oxygen crite#ia. Ms..ﬁielly said we

16 have a number of dissolved oxygen 303 (d) liséingé:and I

i7 think the state realize that the curfeh; spaéeﬁide griteria'{
i8 . is problematic and therefore the TMDL dévelopment ghould be

19 prioritized for those. I would séy_thét's thevsame fdr"‘
20 lake nutrients as well. i
21 And as we'made commen;S'dﬁripg thé,lgst‘Watgr-f
22 quality standards package, theilosiné'sffeam criéeria thaé -
23 I mentioned earlier is one of ghose that really needs to be
24 e&aluated with respect to its appropfiateness; SQ'I would.,
25 also suggest the state assign those.303(d5.lispinés low
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10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

priority for TMDL development. So with that I appreciate
your time and opportunity to coﬁment; ' |

MR. MARSHALL: Thank you; Mr. Stover. ALl
right. 1Is there anyone else preéent ﬁhis morning Ehat
would like to offer testimony or éoﬁﬁentg_én these‘reeofdé;
Seeing none. The Department will receive.gritten'testimony
on the proposed 2014 impaired watershliét;and:the 2016

listing methodology document until 5:00 p.m.- on January 31,

'2014. You may submit this written testimony to Ms. Trish

Rielly, Water Protection Program, Missouri DNR Wgte:
Protection Program at P.O. Box.i76 Jeffersoﬁ City, Miésouri
65102 or by e-mail to Ms. Rielly at trishﬁrigllf@dnr.mo.gov
or by fax to (573)526-6802 priof to that 5:00 on ‘January 31
deadline. On behalf of the Depa;tment I' thank eyexyoné who
has participated in this proceSS.and this hearfﬁg'is'now

closed. Thank you.

' Pége 3]
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2 STATE OF MISSOURI )
) ss.
'3 . COUNTY OF COLE - )
4 I, Jenna Petree, Ce¥tifigd'Cou;t‘Répqrtéf>
5 #1347(T), do hereby certify that the witness whose
6 testimony appears in the foregoing deposition w;s_duly
7 sworn by me; that the testimony of said wi;néss was téken
8 by me to the besﬁ of my ability and tﬁ;%éafﬁer'¥educed to
9 'typewriting under my directioﬁ; that I.am ﬁeither géunsel'
10 for, related to, nor employed by any of the bartiés‘to the
11 action in which this deposition was taken, gnd_further thaé..
12 I am not a relative'br employee of any aftbrnéy'ér,cpunsel.
f13 employed by the parties thefeto, nor finanéialiyuo;z
14 otherwise interested in the outcome of the'acfién;
15 . . ' .
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17 Cértified éourt Reporter - ) |
18 '
19
20
21
22
23
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FEB 0 4 2014

January 31, 2014

Ms. Trish Rielly

Water Protection Program

Missouri Department of Natural Resources
P.O.Box 176

Jefferson City, MO 65102

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

Ms. Reilly:

The Metropolitan St. Louis Sewer District (MSD) is offering this letter into the public record
during the public notice period associated with the Missouri Department of Natural Resources’
(MDNR or Department) proposed Methodology for the Development of the 2016 Section 303(d)
List in Missouri (listing methodology document, or LMD). MSD very much appreciates the
Department’s consideration of public comments, as the listing and delisting decisions that result
from applying the LMD protocols significantly influence operations, management, and capital
improvements planning efforts for private, municipal, and state environmental programs across
Missouri. The professionalism and technical expertise of you and your supporting scientists is
well-recognized. For this reason, we hope you will consider these comments on their technical

merit, regulatory basis, and in accordance with a science-based policy approach and direct your

staff to work with stakeholders to make sure critical comments (such as burden of proof to
list/delist) are adequately addressed.

In general, we are concerned that the 2016 LMD public notice process was very disjointed and
resulted in a document that is inconsistent and confusing. Many of the inconsistencies are likely
due to the fact that the original draft public notice document was revised during the public notice
period after the Department held the first of two public information sessions. Although we
appreciate that the Department hosted these sessions, we believe revising the LMD during the
public notice period complicated the process and added to the document’s inconsistencies. These
inconsistencies impact our ability to make specific, informed comments on important sections of
the LMD. For example, several narrative descriptions and statistical analyses presented in Tables
1.1, 1.2, B-1, and B-2 are incomplete or provide conflicting information. Because these tables
form the basis for listing and delisting decisions, it is important that they accurately define the
rationale and methods that will be used. More specific comments regarding these and other
issues are included below.
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MSD also remains concerned about several issues that were identified during the 2012 public
notice period but not addressed in the final 2014 LMD. Because the issues were not addressed,
they remain outstanding in the draft 2016 LMD. These issues include, but are not limited to,
using a greater burden of proof to delist a waterbody than to list it for some parameters, applying
environmental indicators that are listed as criteria or requirements in the water quality standards
(e.g., applying E. coli requirements as groundwater criteria), clarifying how the Department will
interpret “other biological data,” determining appropriate sample sizes and data age, and defining
methods for choosing appropriately-sized reference or control streams. We discussed some of
these issues in our 2012 comrent letter, which is attached for your reference. We have also
included comments on these issues in this letter.

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

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

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

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

Theoretical Stream Listing/Delisting Example for 10 Biological Samples*
Required # of Exceedances | # of Additional

LMD Requirement Alpha to t,Il.nft Woul(.l ial Sz;mples Needed
List/Delist rigger Initia w/out an Exceedance

: Listing to Delist

Differing Burden of

Proof (Existing LMD) 0.1/0.4 310 13

Similar Burden of 0.1/0.1 3/10 2

Proof =

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

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

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

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

In the draft LMD, there are a number of instances where language presented in Tables 1.1, 1.2,
B-1, and B-2 is inconsistent both within and between the tables. The tables also reference each
other quite a bit. These inconsistencies and references make it difficult to understand MDNR’s

proposed method and provide substantive comments, and will cause significant confusion in

future listing and delisting decisions if left unchanged.

158



MS. TRISH RIELLY JANUARY 31,2014

WATER PROTECTION PROGRAM PAGE4

For example, in Table B-1 two analytical tools each (binomial probability and direct comparison)
are presented for both macroinvertebrates and fish with eight or more samples. It is not clear if
this was done on purpose or is a typographical error, but it gives the impression that two different
~ methods could or would be used to evaluate impairment. Then in Table B-2, the same biological
monitoring analytical tool section differentiates between waters with between 8 to 30 and more
than 30 samples, instead of only 8 or more as indicated in Table B-1, and then follows with
“Same as Table B-1.” For this section, it is not clear what should and should not be the same
between the two tables. This is an example of just one of many confusing items in the tables.

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

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

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

We would therefore request that the Department provide a complete fact sheet for each
waterbody proposed for assignment to Categories 2B, 3B, 4C, or 5, as well as those proposed for
delisting. At a minimum, the fact sheet should include a summary of all relevant information,

explain the scope and basis for the decision, provide the raw data (including the information

mentioned above), the proposed listing category, and demonstrate how the data meet thresholds
outlined in the LMD. We believe that these fact sheets would help improve transparency and
incorporate sound science into the 303(d) process.

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

A number of new water quality standards regulations were adopted following the recent triennial
review. These new regulations represent a significant change in how water quality standards will
be administered in the state. Additionally, several existing water quality criteria may be changing
in the near future. Stakeholders have requested that MDNR evaluate the implementation issues
related to these changes and if necessary, modify the regulations during the next one to three
triennial reviews to address any uncertainties. MSD is concerned that these new and changing
regulations introduce significant uncertainty into the water quality standards and assessment
process. Based on our understanding of potential water quality standards changes, we request
that MDNR identify existing impairments for chloride, ammonia, losing stream bacteria,
recreational bacteria, dissolved oxygen, and nutrients as low TMDL priorities. This would allow
MDNR to concentrate resources on waters where impairment thresholds are more certain. We
would request that MDNR include this consideration in Section IL.E.3 of the LMD.
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Comment 5. Data age, quality, and minimum sample sizes should be addressed when
making impairment decisions.

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

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

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

Comment 7. Environmental indicators used to detect beneficial use impairment on a

statewide basis should be limited to criteria or requirements listed in Missouri’s Water -

Quality Standards.

As we noted in our 2012 comments, there are several environmental indicators used to detect
impairment that are not approved water quality standards. Examples of these unapproved
standards include total cobalt color, biocriteria (e.g., benthic macroinvertebrates, fish, and “other
biological data™), sediment quality guidelines, and others. The net result of this approach is
issuance of water quality-based permit limits in TMDL watersheds that are not based on
approved water quality standards. We understand that setting TMDL-specific water quality
targets may be needed for unique situations and waterways. However, it appears that unapproved
standards could be used throughout the state and applied to multiple waterways which will
unnecessarily commit departmental and permittee resources on problematic TMDLs. Therefore,
we request that the LMD should state that unapproved standards cannot be used to place waters
in Category 5. In this request, we note that fiscal impacts associated with implementation of
unapproved standards have not been quantified.
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Comment 8. Including considerations for habitat limitations have strengthened the LMD
protocols but these protocols may need to be refined.

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

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

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

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

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

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

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

2018] scores are from “Biological Criteria for Streams and Fish Communities in
Missouri” 2008. Doisy, et al. for MDC. If habitat limitations (as measured by
either the QCPH1 score or other appropriate metrics) habitat-is are judged to
contribute to low fish community scores, likely-a-preblem, the waterbody wen’t
be-listed- sgory-5-based-on-this-data: H will be included in

a¥a '« I JY.
DSt COTOIO—ov

Category 4C, 2B, or 3B.
Comment 9. The Department should specify the methods for choosing appropriate
reference or control streams for biological data comparisons. Also, MDNR should
generally limit biological data comparisons to streams that have the same Valley Segment
Type (VST) code.

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

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

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

comparison streams from the same VST code, as these streams would be the best available

representatives of biological potential in the region.

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

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

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

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

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

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

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

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

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

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

segments.

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

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

more discrete water quality pollutants that—indieates—the—water—is—eusrently
maintaining—-ell-beneficial-uses—but will not continue to meet—these maintain

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

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

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

Comment 14. Typographical errors.

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

° The word “inverts” should be replaced with “macroinvertebrates™ throughout the
document.

° Section 1.B.21. refers to data sources 22-25 but there is no data source 24 or 25
listed.
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Thank you for the opportunity to comment on the proposed methodology. We look forward to
working with MDNR to develop an LMD document that is transparent, objective, and repeatable.
Please contact John Lodderhose, Assistant Director of Engineering, at (314) 436-8714 or
jlodderhose@stlmsd.com if you have any questions or would like to discuss these issues further.

MW o

Susan M. Myers
General Counsel

Sincerely,

cc: Jay Hoskins
John Lodderhose
Rich Unverferth
Kristo]l Whatley
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March 15, 2012

Mr. John Ford

Water Quality Monitoring and Assessment Section
Missouri Department of Natural Resources
P.0.Box 176

Jefferson City, Missouri 65102

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

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

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

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

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

Comment 3 Technical rationale for reducing the fish tissue sample size from three to one shonld be _

provided.

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

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

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

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

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

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

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

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

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

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

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

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

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

ce: John Lodderhose, MSD
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"Water Protectron Program
. “Missouri Department of Natural Resources
' 'P.0.Box176 R
: _"Jefferson Clty, MO 65102 -

. ESubJect Publlc Comments Regardmg the Proposed Methodology for the Development of the 2016
Sectlon 303(d) hst m Mlssoun Document Lo Cn Co

- Ms Renlly

o The’ Cuty ofSt .Ioseph Mlssourr (Clty) Submlts these comments regardlng the proposed Methodology for T
oo the Development of the 2016 Sectlon 303(d) Llst m Mlssourl placed on. publlc notlce by the MISSOUI‘I
I Department of Natural Resources (MDNR or Department) on. October 15 2013 Thus I|st|ng

g ) methodology document (I.MD) is extremely |mportant as it lays out the process for makmg |mpa|rment
' 'decnsnons Ifthese pmcesses mapproprlately |ead to. false |mpa|rment decusnons, ensumg regulatory

- actlons quI Iead to unwananted resources spent by MDNR the us Envuronmental Protectlon Agency

FEB O 42014

(USEPA), regulated pomt sources, and the publlc Altematlvely, appropnate water quallty protectlons : ST

- are not afforded if Mlssourl’s methodology does not sufﬁaently |dent|fy truly |mpa|red waters

o Therefore, lt is paramount that MDNR develop and apply sound methods to make |mpa|rment decnsnons . S

el Modlfcotlons to the proposed 2016 I.MD dunng the pubhc not:ce process makes pubhc comment -

- diﬂicult and hkely led to incons:stencies.

‘ MDNR posted a. revnsed proposed 2016 LMD to the Department’s web5|te durmg the publuc comment

' perlod ‘Weare unaware of the posting date, although the revlsed LMD f‘Iename suggests that it was o e

posted onor after November 26; 2013. MDNR documents mdlmte that the rewslons were made to

s . |mprove the: LMD based upon ‘comments recerved durmg the November 14 2013 publlc avallablllty

: sessnon and mcorporate recent ‘abitat data: analySes These rewsnons have Ied to mconsustencles

"between Tables 1.2, B-l ‘and B-2, Wthh are crltlcal tables that def‘ne the’ methods to make |mpa|rment -

| "dECISIOﬂS n partlcular the blologlcal data analy5|s methods are mconslstent with respect to sample size -

- and statlstlcal sugmf‘ cance levels. These lnconsnstencues make meamngful public comment dlff cuIt i

: ~ Tables B-1 and 8-2 are accurately dlsplayed ‘we assert that dehstmg decssnons based on blologlcal data -

AT



e should use equnvalent sngmﬁcance Ievels as listing decisions. The apparently proposed hrgher conﬂdence.

" levef for delisting waters using macromvertebrate or fish data poses an extremely high bar g given the .
' B typrcally small datasets that form the baS|s for. these ||st|ng deusions :

' ‘Data used to make impairment: deasrons shauld be well documented and data use restnctrons should

| ; _be conslstently apphed

MDNR appropnately charactenzes the need for hlgh quahty and representatlve data in makmg

‘ _ |mpa|rment decisions. However, MDNR does not typlcally provide data quality information w1th

" individual data during pubhc not|ce of impairment decisions. We assert that this |nformat|on is cntccal
for the publlc’s ab|I|ty to rewew impairment decisions and to: document MDNR’s process in screening -

o data of insuffi cient quality. in addition, the LMD places a data age restrlctron of seven years unless
_ - MDNR demonstrates that older data are still representatlve of current condltlons Given the o
" investments that are being made: into point and nonpoint source reductions, data older than seven

.years old should typlcally be considered suspect with réspect to representativeness of current

T 'condmons Therefore MDNR should provide sourid justifi cation when using data older than seven
R .years. ‘Data quallty mformatlon should also be provrded in all |mpa|rment decnsnon worksheets Lastly,

. 'MDNR should not use smaII datasets to make |mpa|rment decrslons For example, no fewer than 10
. 'samples should be used to Judge datasets agalnst the “10% rule" Given the ﬁnancual |mpacts to MDNR K
- USEPA and the publlc addltlonal data, should be coIIected to make more mformed |mpa|rment

'. : fdecnsuons when datasets are I|m|ted in size.’ If data quallty |nformat|on is not avallable, B
: representatuveness is questlonable, or. datasets are Ilmlted in size, MDNR should pIace waters wcth

o suspected |mpa|rments into Category ZB or 3B untll suff' crent data are avallable to make mformed L
"A“"decwlons : L o T a ’

Habrtat rmpacts should be carefully considered when making impmrment deasions based upan

SR blological data.

'.-We strongly support MDNR’s mclusnon of habltat consuderatlons when assessmg biologlcal data and
e o makmg rmpaument decrsrons based upon. these data 'MDNR: |nc|udes habrtat threshold values when
- . assessing both macronnvertebrate and f sh communltles, however these habitat assessment”

' ‘measurements differ between these two communitles We urge, that MDNR, the MISSOLII’I Department o -
- of Conservatlon (MDC), and other resource professronals work together to develop a single habltat

. .,j.assessment procedure and metrlcs, if possnble A single habltat protocol would greatly i |mprove data SR

-' collectlon eff' cuency and abllrty to assess both ﬁsh and macromvertebrate data wrth a smgle habltat
- 'metrlc ‘ ’ ) ;

e ;.MDNR and MDC chose a habltat metnc (QCPHl) and threshold value (0 39) to determme if habltat L

- Ilmutatlons léad to fish community.i |mpa|rments We apprecnate the efforts of these agencies to develop .

2 this threshold however, this metnc and threshold value was T rst assngned m the LMD with the revision’ -

O 'released dunng the publlc notice penod Therefore, additional documentatlon and stakeholder input” :
L "should be gathered pr|or to maklng lmpalrment deC|S|ons based upon f sh commumty data

. The LMD specnﬁes that macromvertebrate communltles are consudered |mpa|red due to’ habltat if . A
E _fhabltat scores are Iess than 75% of reference stream habltat scores Th|s provnsron is consrstent wrth IRV B



- prevrous listing cycle LMDs. While the scoring system is not defi ned We belleve that MDNR uses the
. Stream Habrtat Assessment Project Procedure (SHAPP) to make these decisions. MDNR has made at
least one reoommendatlon to categorize amacroinvertebrate community as habitat lmpalred R
g (Troublesome Creek) We support this decision; however ‘we are unaware of habitat assessment -

documentatlon in other 303(d) listing decisions. We also bel|eve that additional habitat assessments are_.-~."

relevant in |mplement|ng the Missouri macroinvertebrate protocol for listing decisions. . In'particular,

' macrolnvertebrate data should not be used for. |mpairment declsrons ifa sample habttat is not present
‘,or very Ilmlted for sample. collectlon .For example MDNR should not make a Iistlng dec|Sion on
.'macrolnvertebrate data if rootmat. substrate is not avallable or d|sproport|onately small in the study

" stream compared to reference or control streams We also contend that natural losing stream ‘
. .conditions may also reduce macromvertebrate communities and should be taken into account as MDNR

‘does wrth fish commumtles Therefore, we assert that; MDNR should include. habltat assessment _ :
" -information related to the number and qual:ty of mdnvndual habitats sampled inall listing decision .’ L

,-t""" documentatlon We also irge MDNR to review: possible habitat l|m|tat|ons forall current Categorles an - -
Co ~and 5 waters Ilsted as |mpa|red due to macromvertebrate scores.

L Flsh dato compansons should be made only where science supports and cons:stent w:th Mlssoun s _': 3 :f L

. "newstream class:ﬁcatmn system. S

o We support MDNR’s assertlon that ﬁsh commumty Index of Blotlc lntegrrty (IBI) comparlsons should : S
. ,:fonly occur.in ec0reg|ons and stream: sizes where adequate relatlonshlps between lBI scores and T
iy {'-;|mpa|rment exist. Currently, the lBl metnc -only. applles to. th|rd through ﬁfth order streams in; the Ozark R . .
e .:Plateau., MDNR should. redefine this limitation in. terms of the new stream classmcatlon system |ncluded _ AR
S wlthin 10 CSR 20-7 031 which will be effectlve by the time of the 2016 303(d) llst These stream orders '
2% - would likely only apply to creeks and possibly small rivers in the Missouri Resource Assessment i

Partnership’s (MoRAP) Valley! Segment Type (vST) mapping. layer, adopted by reference in Mnssourl s ,'f %

K .'water quallty standards We urge MDNR to begin using thls clasmﬁcatnon system w1th|n the 2016 LMD

C to provnde greater transparency and consnstency in the assessment process

" :Maci'oln vertebrate data analyses should be made wrth comparable reference or con tml streams,

' ~'The proposed 2016 I.MD mcludes rewsnons to better deﬁne the |mportance of usmg only comparable E
: eference or control streams when analyzmg macromvertebrate cominunities. However, we are aware

"'of only two delistmgs from the proposed 2014 303(d) list attnbuted to reference and study stream

S .' - .comparabllity |55Ues We urge MDNR to provnde greater specnﬁcrty to ensure only comparable reference
".or control streams are used. Specifically, we believe that MDNR should only compare study dnd -
I reference or controI streams that have |dent|cal VST size-classification unless there is a compellmg .
reason to broaden the: comparlson For exam pIe it may be appropnate to compare b|olog|cal data from o

' the downstream portron ofa headwater segment to the upstream portlon ofa creek segment In

- addition to stream size; MDNR should also lirit compansons to streams wnth sumllar VsT. attnbutes (l e o j '
’ ﬂow, gradient, temperature, and geology) -After maklng these reﬁnements to the process of ensurmg

) ! ;comparablllty between study and reference or control streams, MDNR should reevaluate alI prevnous
: lnstmg decisions of waters in Categones 4 and 5 to determme if these were mﬂuenced by comparabillty L '

" issues: -
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o Imparrment decrsrans based upon “other” blologrcal data evaluatrons should be done very carefully.

Macromvertebrate and fish communities should serve as the primary blologlcal endpounts for -
-assessment of narrative criteria given the amount of effort expended to develop an understandlng of

' these communities. In addition, the Missouri Stream Condltlon Index and fish IBI should be the primary’
-, metrics used for these assessments provided the amount of State resources that were invested to

= develop scientifically sound metrics. Other biological endpomts should be carefully assessed if

consndered for impairment decisions. In fact, we suggest that in most cases MDNR should assign waters

- to Categorles 2B or 3B if use |mpa|rment is suspected based upon other biological endpomts MDNR

' should then pr|or|t|ze macrolnvertebrate and fish sampllng and usea werght of evidence: approach to -

make an lmpamnent decrsnon

g The proposed 2016 LMD moocurately assrgns the losing stream E. coh artenon to groundwater
‘ _'fprotectron. o

o ‘..-'The proposed 2016 LMD Ilsts E coli- bactena as a- cntenon to assess attalnment of: groundwater
o protectlon uses (T ables 1. 1 B-1, and B-2). We recognlze this I|kely represents the Department’s mtent; .
to address the E. coli losing stream criterion of 126 ¢fu/100 mL in 10 CSR. 20-7.031. However, Missouri’ s: o
. ~water quality standards do'not include a groundwater protectlon beneficial use for bacterla Therefore,'.,- T
these tables should be modlﬁed to refer to losmg stream protectron n addltlon, the. C|ty agam asserts e - '
- - that M|ssour| (3 losrng stream’ cntenon is not justlf éd by sound sciericeas this value is- was meant tobea S NN
- Iong—term geometnc mean: for protectlon of swnmmlng We urge MDNR to reevaluate this crlterlon .

durlng the next trlenmal revrew of water quallty standards

- "-‘.Add:tional detarl shauld be provrded under the werght of ev:dence appmach.

- - Mlssoun (3 LMDs have rncluded for qurte some time a weight of evrdence approach for evaluatlon of
numerrc translators of narrative crlteria The pertlnent section of the 2016 LMD foIIows ' ’

o "The Department w:ll use a welght of ewdence analys:s for aII narratlve mtena For those

o ~analytes with numenc thresholds the threshold values given m Table 1.2 will trigger a welght of |

: "ewdence analysls to determme the existence or Ilkellhood of use lmpalrment andthe ‘
" ~approprlateness of propos:ng a listing based on narrative cntena Thls welght of evidence

- analysis will include the use of other types of enwronmental data when it is avallable Examples B )

of other relevant enwronmental data might. include bIoIog:caI data on fish or aquatlc

o lnvertehrate animals (whlch will be given greater weight than the other types) or tox:crty testlng '

‘ ; -of water or sedlments When the weight of evidence analysis suggests but does not. provide "~
- strong, sc:entrf cally defensible ewdence of lmpamnent the Department will place the water :
: _‘bady ln questton in Cotegones 2807 38." .

- We urge MDNR to provrde greater detall into the types of environmental data that may be consldered

- when assessing the weight of evidence. We believe that Missouri should rely on additional measures of

o potential aquatic. life impacts that account for the true toxrcuty of contamlnants inthe envrronment In.
* the case of sedrment toxrcrty, MDNR should rely on multlple Ilnes of evidence |nclud|ng blologlcal
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- chemical, and toxicity data. The proposed LMD includes Probable Effects Concentrations from

" McDonald (2000) as the primary measures of sediment toxicity. However, the true aquatic life impacts
from these constituents is complrcated by the actual bioavailability, which can vary significantly based
upon site conditions. We suggest that MDNR provide: additional detail with respect to the we|ght of

. evrdence and not rely ona srngle line of evidence in complicated situations, such as potentral sediment -

o toxrcrty Where multrple lines of evidence are not avarlable, MDNR should assign waters to Categones '

o ;ZB or 3B until additional data are available to make a sound rmparrment decrsron
. ,Greater detail should be provrded with respect to sedrment quahty data and analysrs.

" MDNRrelies upon Probable Effect Concentratrons (PECs) and Quotrents (PEQs} to predrct sedrment

. toxicity as outlined by McDonald (2000). While the proposed 2016 LMD provides the magmtude of the '
~ PECs, Irttle detail is provrded onhow to analyze sedrment quality data. Sediment datasets typrcally

- mclude multrple spatral and temporal sample results, however, the LMD does not include averaging

. . ‘bebased upon the. statistlcal drstnbutron of the dataset As sedrment data are typrcally Iog normally
o drstnbuted geometnc means should typrcally be’ used for data anaIysrs i addition, muItrpIe samples
" collected wrtl'nn one segment or reach should be averaged |nto a single data point for temporal R
‘ 1-,compar|sons and averagrng I.astly, sedrment qualrty data frequently rnclude numerous values below A

- detectron or reportrng Irmns We. assert that these values should be consrdered “0” as detection or.

: ) reportrng limits can be above the PECs and potentlally Iead to false positrve imparrment decrsrons |f the
S I|mit or one-half the Iimrt is used for data censoring o ST ' '

' Sediment data qualrty assurance aIso needs to be approprrately assessed dunng the |mpa|rment ‘ "
.-' decrsron-making process as collecting representatrve samples and Iaboratory analyses can be drff' cult
We contend that MDNR should provrde all sedrment data qualrty assurance |nfom1at|on wrthm -

: ‘|mpa|rment decisron worksheets : ' : : : ‘

- 'T otal Maxrmum Darly Loads {TMDLs) for rmparrments of water qualrty criteria that MDNR expects to '. - R

L : modrfy in the near ta mtermedrate term shauld be assrgned fow pnonty

MDNR should prlontrze TMDls carefully to ensure that MDNR USEPA and regulated entrty resources
:.are used efﬁcrently lmpairments for water qualrty crlterra that MDNR expects to’ modrfy in the next one -
“to three triennial revrews of water qualrty standards should- be assrgned Iow prronty so that resources

. arenot spent chasrng a‘moving target.. Based upon our understandrng of potentral changes-to numeric

L .water qualrty criteria, |mpairments for chloride, bactena for Iosing streams and whole body oontact
.recreatron, drssolved oxygen, and nutnents as low TMDL pnonty by MDNR '
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~St. .loseph greatly apprecuates thlS opportumty to prowde public comment and your thoughtful
. consnderatlon of these comments Please feel free to contact me at anytlme to dISCUSS any of these
.. issues.- C ;- : . - . .

o ',.An rew |ements

L ,Asst. Dnrector of Publlc Works~ N '
: CityofSamtJoseph MO N

816-271-4653 ) o

-acIements@cn st-joseph mo.us-,' P
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January 31, 2014

FEB 0 4208

Ms. Trish Rielly \WZTER PROTECTICR PROGRAM
Water Protection Program et

Missouri Department of Natural Resources

P.0. Box 176

Jefferson City, MO 65102

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

Ms. Rielly:

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

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

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

S

CITY OF

Office of the Director Spl' lngﬁEId

Busch Municipal Building * 840 Boonville Avenue ENVIRONMENTAL
S

Springfield, Missouri 65802 * 417-864-1919 - springfieldmo.gov/recycling SERVICE
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The Revisions of Tables 1.2, B-1 and B-2 result in more stringent requirements to delist a stream than
to list a stream as impaired.

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

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

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

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

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

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

Habitat lmbacts should be carefully considered when making Impairment decisions based upon
bioiogical data.

We strongly support MDNR’s inclusion of habitat considerations when assessing biological data and
making impairment decisions based upon these data. MDNR includes habitat threshold values when
assessing both macroinvertebrate and fish communities; however, these habitat assessment
measurements differ between these two communities. We urge that MDNR, the Missouri Department
of Conservation {MDC), and other resource professionals work together to develop a single habitat
assessment procedure and metrics. A single habitat protocol would greatly improve data collection
efficiency and ability to assess both fish and macroinvertebrate data with a single habitat metric.
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MDNR and MDC chose a habitat metric (QCPH1) and threshold value {0.39) to determine if habitat
limitations lead to fish community impairments. We appreciate the efforts of these agencies to develop
this threshold; however, this metric and threshold value was first assigned in the LMD with the revision
released during the public notice period. Therefore, additional documentation and stakeholder input
should be gathered prior to making impairment decisions based upon fish community data.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

i

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

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

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

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

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

Errin Kemper, P.E.

Assistant Director — Environmental Services
Springfield Missouri

Sincerely;

cc:
Steve Meyer, P.E. —Director

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

January 31, 2014

By Electronic Mall (Trish.Rielly@dnr.mo.gov)

Ms. Trish Rielly

Department of Natural Resources
Water Protection Program

P.O. Box 176

Jefferson City, MO 65102

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

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

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

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

QAPP Availability and Compliance Certification. We would like a copy of the MO DNR QAPP/Quality
Management Plan for 303(d) data. We think DNR's QAPP should be available on the 303(d) web page.

We also think that with each 303(d) list, DNR should certify that all the data used for actual 303(d)
listings met the requirements in the QAPP.
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All Data Used to Support an Actual 303(d) Listing Should Be Available on the Website from the Outset of

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

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

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

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

DNR Should Explain its Treatment of Non-Quantified Data. We are unclear whether DNR uses any
data which are found to be below applicable quantitation levels. We believe that data below

PQLs should be assigned values of “0”. We would like to know what DNR's procedure is in
relation to such data.

DNR Should Prepare a Fact Sheet for Each New 303(d) Listing. For DNR to really make public

review and comment meaningful, DNR should prepare an electronic listing fact sheet for each
new listing. The fact sheet should include the following:

Summary of the waterbody

Identify the pollutant(s) of concern _
Provide a link to the raw data and associated information (QA/QC, etc)
Explain how the data meet the listing criteria

Other appropriate information

uhwnpR

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

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

No Listing Based Upon A Single Fish Community or Benthos Sample Unless the Impairment is Severe.

We also feel strongly that no stream should be listed as having an impaired fish community or benthos
based upon a single stream survey unless the survey results show extreme impairment. In particular,
stream surveys showing marginal impairments are not a proper basis to solely support a listing.

DNR Needs to Consistently and Properly Express its One-in-Three-Year Listing Criterion for Toxics. In the

section of the list for Protection of aquatic life for toxic chemicals, DNR identifies a secondary listing
criterion:

Full Attainment: No more than one acute toxic event in three years that results in a documented fish

kill (does not include fish kills due to natural causes). No more than one exceedence of acute or
chronic criterion in the last three years for which data is available.

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

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

L EPA's 1-in-3 year criteria exceedance policy is not mandated by the Clean Water Act, nor has it been
properly promulgated as a regulation. Therefore, EPA lacks the authority to impose it as a binding legal
requirement on the state, and DNR is not obligated to incorporate the 1-in-3 year criterion into the
water quality assessment methodology. See National Mining Association v. Jackson, Nos. 10-1220, 11-
0295, 11-0446, 11-0447, 2012 WL 3090245, at *8 & n.10, 14,17 __ F.Supp.2d __ (D.D.C. July 31,2012).
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subsequént toxic instream event/condition. The first sentence - with the underlined addition - gets

this right. The second sentence, however, lacks this important qualifier and must be deleted.
Otherwise, two samples which slightly exceed the criteria could trigger a completely unnecessary
listing - which would be inconsistent with the first sentence. Note that the toxic chemical criteria
are very overprotective such that it makes no sense whatsoever to list a stream just because the
criteria might have been exceeded twice in a three year period while the total number of high
samples does not exceed 10% of the overall sample resuits.

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

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

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

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

you have any questions.

C

Sincerely,
- /
Paul Calamita

General Counsel

AMCA Members
Mr. John Madras
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January 31, 2014

Via Email Only

Ms. Tricia Rielly, Chief
Monitoring and Assessment Unit
Water Protection Program

Mo. Dept. of Natural Resources
P.O.Box 176

Jefferson City, MO 65102-0176
trish.rielly@dnr.mo.gov

Re:  Comments on Draft 2016 Listing Methodology
Dear Trish:

Thank you for the opportunity to provide comments on the draft 2016 Listing Methodology
document (LMD) and the draft 2014 303(d) list. These written comments supplement my oral
testimony given on January 22, 2014.

Comment No. 1:

The public hearing on the proposed 2016 Listing Methodology was held on January 22, 2014.
When I arrived at the hearing, the Clean Water Commission was not present. Reportedly, one or
more commissioners directed that the Clean Water Commission should not personally participate
in the hearing. This is the first time in memory that the Clean Water Commiission has not
personally presided over the hearing on the 303(d) list and the LMD. Due to the importance of
the 303(d) list and the LMD, 1 respectfully request the Clean Water Commission reconsider its
previous decision and schedule a hearing to hear live testimony on the 303(d) list and the LMD.

Comment No. 2:

Afier approval of the 2014 LMD, the Department of Natural Resources hosted meetings of the
Biological Assessment workgroup to consider changes to the 2014 LMD. That elfort culminated
in a document emailed to stakeholders on October 30, 2012. This document was titled
Evaluation of Biological Data in the DNR Listing Methodology Document. 1 provided written
comments and responsces to this document dated December 10, 2012. 1t is unclear how the
recommendations and issues for which no consensus was reached were incorporated into the
2016 1.MD. The department should provide a written response on how the October 30, 2012
report was incorporated into the 2016 LMD.

601 Monroe Street, Suite 301 ¢ P.O. Box 537 ¢ Jefferson City. Missouri 65102 1
(573)633-22G6 ¢ FAX: (573) 636-3306 ¢ wwiw.neme.com 87
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Comment No. 3:

On page 17, section D describes how the department will use a “weight of evidence analysis for
all narrative criteria.” The LMD refers to the use of “other biological data” in Table 1.2 on page
26. The LMD says the weight of evidence analysis will include the “use of other types of
environmental data when it is available. Examples of other relevant environmental data might
include biological data on fish or aquatic invertebrate animals (which will be given greater
weight than the other types) or toxicity testing of water or sediments.” (Emphasis added.) In
addition to macroinvertebrate and fish data, the LMD should identify what “other types” of data
could be used and why they are reliable. The department should be cautious in its use of other
types of data in addition to macroinvertebrate and fish data.

Comment No. 4:

On page 17, under section D, biological data is used “where habitat assessment data indicates
habitat scores are less than 75 percent of reference or appropriate control stream scores. . . .”
Common sense dictates that streams with poor habitat will have poor biological scores. I
inquired into the source of the 75 percent rule. The MSCI is based upon the “Semi-Quantitative
Macroinvertebrate Stream Bioassessment Project Procedure.” The 75 percent habitat threshold
was taken from the department’s “Stream Habitat Assessment Project Procedure (SHAPP).” The
department reported that the 75 percent habitat threshold and a MSCI score of 16 are “not
interchangeable.” Figure 1 depicting Habitat vs. Biological Condition taken from Plafkin ez. al.
(1989) shows non-impaired biological conditions versus habitat quality. This figure suggests that
biological conditions become impaired when the habitat quality is 75 percent or less of the
highest assessed level or score. However, the “non-impaired” portion of this figure does not
correspond into a MCSI of 16. Therefore, the Plafkin study should not be used to set the percent
habitat. The department admits that “there is likely to be variability and habitat quality vs.
biological condition.” According to the Plafkin figure, the biological condition starts to degrade
when habitat reaches 90% of the reference score. Since subject streams are often compared to
reference waters which have the very best habitat, I suggest it would be more appropriate to set
the habitat score at 90 percent.

Comment No. 5:

On page 25, Table 1.2 references aquatic invertebrate’s protocol. Footnote 18 provides that “test
streams that are significantly smaller than bioreference streams where both bioreference streams
and small control streams are used to assess the biological integrity of the test stream, the
assessment of the data should display and take into account both types of control streams.”
Footnote 19 is nearly identical. When test streams are smaller, much less “significantly smaller,”
the department should not compare MSCI scores from these “smaller” test streams to the larger
bioreference streams. I suggest this footnote be rewritten to state that test streams should be
compared to local streams with similar watershed size, land use and geology. Note that the terms
“similar land use/geology” are used in Table 1.1 on page 19. In addition, test streams or subject
streams should only be compared to control streams with similar land use, geology, watershed
size and stream morphology.
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Comment No. 6;

Table 1.2 references MDC fish community protocol data that produces fish IBI scores. Footnotes
20 and 21 refer to habitat. For example, footnote 20 says that “if habitat is a likely problem the
water body won’t be listed as Category 5.” (Emphasis added.) Footnote 21 says that if “habitat is
determined to be a significant possible cause for impairment, the water body will not be rated as
impaired. . . .” (Emphasis added.) The terms “likely problem” and “significant possible cause”
are not defined. During the biological assessment workgroup meetings, I pointed out how the
MDC fish community protocol and the fish IBI impairment scores were not correlated to poor
water quality. Instead, scores were significantly affected by habitat impairments. Consequently,
fish IBI scores should not be used to assess stream impairments since such scores are highly
variable based upon habitat conditions. Although Appendix E places a habitat assessment
limitation on the use of data, that study has undergone peer review and was not part of the
department’s initial study describing the MDC Fish Community (RAM) Protocol.

Comment No. 7:

Historically, the department has not included habitat evaluations for 303(d) listed streams that
have low macroinvertebrate MSCI scores. The department should include habitat evaluation
information in the data sheets that are posted on the website. Furthermore, there should be a
written evaluation of the habitat data and a determination of the extent to which habitat affected
the MSCI score. Consequently, the department should re-analyze whether all waters in categories
4 and 5 based upon biological MSCI impairments were due to poor habitat, poor water quality,
or both. The department should also re-analyze whether 303(d) listed waters based upon
biological impairments were based upon comparisons to appropriate local control streams with
the same stream order, similar watershed size, land use and geology. For example, the
department has listed Strother Creek (WBID 2751) as impaired by invertebrate data collected in
2003 and 2004. However, there is no data published in the data sheets documenting the habitat
condition, the stream order, geology, and watershed size of the alleged impaired segments.
Therefore, it is impossible to determine if the Strother Creek samples should be compared to the
larger reference stream MSCI benchmarks. Without this data, the department should remove
Strother Creek from the 303(d) list based upon invertebrate data.

Comment No. 8:

The narrative criteria for “objectionable bottom deposits™ is found in Table 1.2 on page 23 and in
Table B-1 on page 35 of the revised 2016 LMD. For streams with flow velocity greater than 0.5
feet/second what test applies? In Table B-1, the hypothesis test is a one tailed “t test.” It is not
clear why the one tailed t test is included because it does not appear to be the method used in the
decision process. The decision seems to be based on the 20% coverage threshold and a
comparison of the LCL’s between the study site and the reference site. In regards to the
methodology for determining the percent coverage of bottom deposits, what is the field method
to collect this data? Stated differently, what is the “standard method” for determining percent
bottom deposits? It appears the test requires a measurement of the percent fine sediment
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deposition. However, the description in Table 1.2 also discusses “trash or other materials
reaching the water due to anthropogenic sources.” How are trash and other materials measured
by the percent fine sediment deposit measurement?

Comment No. 9:

On page 25, Table 102, the aquatic invertebrate protocol describes full attainment of beneficial
uses, for 7 or fewer samples, when 75 percent of the stream condition index scores are 16 or
greater. Compare that to the “non-attainment” description where 75 percent of the stream
condition index scores are 14 or lower. What happens when you have 50 percent of the scores 14
or lower and 50 percent of the scores 16 or higher (14, 14, 16 and 16)?

Comment No. 10;

On page 25, Table 1.2 describes the aquatic invertebrate protocol. For 7 or fewer samples, 75
percent of the stream condition index scores must be 14 or lower to make a non-attainment
finding. In other words, a stream with a single macroinvertebrate sampling at one location that
receives a score of 14 or lower could be listed as impaired on the 303(d) list. It seems that the

- department should require more than a single sample to list a stream as impaired on the 303(d)
list.

Comment No. 11:

The LMD indicates in Section 3.1 that “more recent data is preferable; however, older data can
be used to assess present conditions if the data remains representative of present conditions.” For
sediment sample results, only the most recent sample result should be used when comparing to
sediment threshold values. While water column concentrations may be expected to vary up-and-
down in response to short term variations in loadings or climatic conditions, sediment
concentrations are not expected to experience the same variability. The most recent sediment
sample provides the best representation of present conditions.

Comment No. 12:

In the proposed 2014 303(d) list, the department is proposing to add several lakes to 303(d) list
based upon an alleged nutrient impairment. This proposed listing is based upon the nutrient
criteria that EPA approved several years ago. As you recall, the EPA disapproved most of the
nutrient criteria. Since then, there have been several stakeholder meetings discussing the nutrient
criteria. It has become widely apparent that the nutrient criteria that were adopted by the
Commission were not science based and were not tied to the attainment of beneficial uses. I
previously encouraged the department and the Commission to rescind the nutrient criteria in its
entirety including that portion that was approved by EPA. The purpose of this was to avoid any
unattended consequences. Now, the department is proposing to add lakes to the 303(d) list based
upon flawed criteria. I would encourage the Commission to not add these lakes to the 2014
303(d) list.
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Comment No. 13:

The proposed 2014 303(d) list has columns for the “Pollutant” and “Source.” In some instances,
the pollutant is unknown. In previous 303(d) lists, the department used the term “unknown”
under the “Pollutant” column. However, the department has not included the word “Unknown”
in the “Pollutant” columnn. Instead, the department is now inserting words such as “fishes
bioassessments.” See Buffalo Creek. I agree that it is a good idea to include the type of test or
monitoring that was performed to support the impairment decision. However, in the case of a
fish bioassessment, the source of the pollutant was unknown. Therefore, the pollutant column
should, at a minimum, include the word “unknown.” The department should consider citing
“unknown” pollutants in the “Pollutant” column as follows: “Unknown — fishes bioassessment

( W).”
Comment No. 14:

" 303(d) listings should be supported by transparent, reproducible, and independently verifiable
information and assessments of data quality. Information provided in the 303(d) listing
worksheets for each impaired waterbody is insufficient to make an independent assessment of
the quality of the data being used to support impairment determinations. For example, in
response to Sunshine requests for quality assurance/quality contro] (QA/QC) information for
specific datasets in 303(d) listing worksheets, DNR provided additional information. However,
very limited QA/QC information was provided. The DNR includes a simple indicator that data
quality was acceptable, but provides no basis for that conclusion. The additional data the MDNR
provided to me includes a field that says whether or not the sample was a field duplicate.
However, the 303d list worksheets do not provide information on whether samples are field
duplicates. This information would be useful in the worksheets.

Comment No. 15:

The methodology for calculating average concentrations when duplicate samples are included in
a dataset is unclear and is not consistent across existing 303(d) listing worksheets. For example,
a duplicate sediment sample in Strother Creek (site 2751/5.8/0.5) on 2/27/2006 is included in the
303(d) listing worksheet but is not averaged before being included in calculating an average with
results from other sample locations and then compared to sediment threshold values. A duplicate
sample at site 2916/28.5 on Big Creek collected on 5/19/2008 is handled similarly.

Comment No. 16:

303(d) listing worksheets appear to have errors or unclear methods for calculating averages.
Sediment data for site 1928/0.5 on Crooked Creek are averaged for samples collected in 2004
and 2006, but results from a sample collected in 2010 are not included in the averaging.
Averages for some metals at site 2916/28.5 on Big Creek are calculated for all five of the sample
results listed, while averages for other metals at the same site are based on only two sample
results. '
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Comment No. 17:

‘The Middle Fork Black River (WBID 2744) is listed based on aquatic macroinvertebrate
bioassessments. A review of the 303(d) listing worksheet indicates that this impairment
determination is based on crayfish densities measured in 2004 at a site below Strother Creek (site
2744/16.3). The measured densities were 6.9 and 5.2 per square meter as compared to a control
site density of 15.4 per square meter, However, no assessment of the impact of habitat on the
crayfish density was presented. Sediment chemistry and water chemistry data also included in
the worksheet do not indicate impairment. The worksheet also notes that “Toxicity testing of
Middle Fork sediments in 2004 by the USGS using Hyalella azteca found 99 percent survival at
site 2744/16.3.” Control site survival was 96 percent. Finally, information in the listing
worksheet for Strother Creek includes the score from a 2004 invertebrate assessment at this same
site of 17, on par with reference sites (typically a score less than or equal to 14 is considered a
basis for a determination of impairment). The weight of evidence at this site points to attainment
of the aquatic life beneficial use. Therefore, the listing should be removed.

Thank you for the opportunity to submit these comments.

Sincerely,

NEWMAN, COMLEY & RUTH P.C.

By: WQWM

Robert J. Brundage
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EPA Comments to MoDNR on 2014 Draft 303(d) List
Bruce Perkins, Region 7 Integrated Reporting Coordinator
December 16, 2013

In the assessment of causes like dissolved oxygen and pH; the binomial is only applicable when there
are 30 or fewer samples according to the 2014 listing methodology. There are instances in the proposed
delistings where this methodology is not followed. These include the North Fork Cuivre River (WBID
0170) and Williams Creek (WBID 3594). There are some water bodies where the binomial is used with
greater than 30 samples but that there are less than 30 samples in the last three years and an application
of the binomial shows the water body is meeting water quality standards for the last three years. These
include Burris Fork (WBID 0968), Coldwater Creek (WBID 1706), Dardenne Creek (WBID 0221),
Dardenne Creek (WBID 0222), Dark Creek (WBID 0690), Grand Glaize Creek (WBID 2184), Maline
Creek (WBID 1709), Tributary to Big Otter Creek (WBID 1225) and Watkins Creek (WBID 1708).

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

Urban stream sampling by the U.S. EPA Region 7 environmental services division has identified
streams which should be listed for toxic bottom sediments according to the state’s methodology. These
include Brush Creek (Jackson County, unclassified tributary to Blue River, USGS Reach Code
10300101000565 and 10300101000566) for numerous PAH compounds (These findings are consistent
with USGS studies performed in the earlier portions of the 2000’s), Blue River (WBID 0419 and 0418),
Line Creek (WBID 3575), Shoal Creek (WBID 0397) and East Fork Shoal Creek (WBID 0398) for
cadmium, Wilsons Creek (WBID 2375) for lead and numerous PAH compounds, North Branch Wilsons
Creek (WBID 3745) for zinc, Jordan Creek (WBID 3374) for numerous PAH compounds and Jones
Branch (unclassified tributary to Pearson Creek, USGS Reach Code 11010002001683) for lead. This
data is available in the EPA on-line data management program STORET. Data for Brush, Line, Shoal
and East Fork Shoal creeks for the years 2010 and 2011 were not successfully uploaded to STORET and
are included with this comment for consideration. The data is also available on the web site
KCWaters.org.

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

For Troublesome Creek (WBID 0074) the habitat is stated as not being acceptable for the bioassessment
to yield acceptable results. In this case one reason stated for poor habitat is sediment. Sediment is itself a
pollutant and if sediment is preventing the stream biota from meeting full compliance, it would seem
that the water body segment should be 303(d) listed for sediment.

The TMDL used to delist Whetstone Creek (WBID 1505U) was not approved for the upstream
unclassified segment. The TMDL does not target a loading capacity which would result in meeting
water quality standards. Further information on this can be obtained from the final EPA action on the
2012 Missouri 303(d) List where this water body was added back to the list.
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The TMDL. proposed to delist Chat Creek (WBID 3168) for cadmium was only approved for zinc. As
such this water body should remain listed for cadmium.

Fox Creek (WBID 1842), is the unknown listing from 2012 being replaced with the aquatic
macroinvertebrate bioassessment new to the 2014 listing cycle?

Dardenne Cr (WBID 0221) does the Aquatic Macroinvertebrate bioassessment replace the unknown
cause from 20127

Koen Creek (WBID 2171), the data collected in 1995 was discounted because of questions about its
quality. As the data was collected under the EPA REMAP program according to the EPA QAPP for data
collection it should be considered valid if that program’s requirements meet the state’s methodologies.
As such, if there is no additional data to change the assessment done for the 2012 list and this water
should remain listed as impaired.

For Coldwater Creek (WBID 1706) all available data was not assessed. The chloride concentration on
2/21/2012 was 274 mg/L which exceeds the chronic water quality criterion. This data is available from
the state’s web data search site ( htip://www.dnr.mo.gov/mocwis_public/wga/waterbodySearch.do )
With the sample taken on 1/5/2010 identified in the assessment spreadsheet for this water body, there
were greater than one exceedance of the chronic chloride criterion in the last three years.

The E. coli data used to delist the North Fork Cuivre River (WBID 0170) was collected in a different
segment of the stream below the confluence with Indian Creek (WBID 0171). As such this shows North
Fork Cuivre River (WBID 0158) is not impaired but does not provide good cause that the upstream
segment is not impaired.

For Turkey Creek (WBID 3282) the assessment sheet indicates impairment for lead in water not
sediment. Additionally, this water body was listed as impaired for lead in water for 2012.

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

Center Creek (WBID 3203) The impairment for zinc is covered by a TMDL.

Little Beaver Creek (WBID 1529) Is the sediment impairment being used as a pollutant for the
macroinvertebrate community impairment. Should it be listed for both?

Salt River (WBID 0103) No DO data in assessment sheet for this site.

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

Is there an available site where WBIDs and the water body are identified and geolocated up to date with
this proposed list?
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Comments on the Draft 2016 Listing Methodology

In the 2016 methodology the state proposes to modify the bioassessment procedure to apply a different
narrative translation to headwater streams from other wadeable streams. Using watershed size to assess
biological samples is allowed in the Missouri water quality standards [MO 10 CSR 20-7.031(4) (R)]
where the size is significantly different than reference streams in the same ecoregion. For these two
streams the statistical significance was not calculated to show that reference streams in the same
ecoregion were significantly larger. Additionally, the state proposes to use control streams instead of
reference streams identified in Table I as directed by the state’s water quality standards. Missouri’s
bioassessment procedure for fish is limited to stream orders of 3-5; presumably because this type of
statistical significance process was integrated into the assessment methodology. The proposed
demarcation is that a stream is “significantly smaller” than reference streams. There is no procedure
outlined to identify such significance nor do the state’s water quality standards make a reference to using
control streams. The state’s reference streams are outlined in Table I in the state’s water quality
standards. 1f a watershed size cutoff statistical methodology is defined for significantly smaller streams,
then the public can meaningfully comment of the state’s assessment of a water body’s biological
condition. Meaningful public comment is difficult to obtain if the methods used by the state to determine
the results of bioassessment are not identified.

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

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

In the discussion of toxic chemicals in Table 1.1 there is an exclusion for fish kills due to natural causes.
Is there information to indicate that natural toxic chemicals are released at a frequency of more than
once every three years on average?

In Table 1.1 the compliance column for dissolved oxygen references a footnote which states that the
data is only used for wide scale 305(b) assessments and not 303(d) listing. If that reference is a
typographical error and instead should reference footnote 10, then that footnote should not apply to
dissolved oxygen either. If samples taken during a critical period of the year, for example high
temperature low flow summer samples, and all of the samples show an excursion of the state’s water
quality standards, that data should not be averaged out over an annual period. An aquatic life use is not
being met if there is a seasonal period where no life can exist in the assessment unit.

There is a reliance on appropriate or representative control streams for many assessments. There is no
guidance on how the characteristics of such a control stream are determined. As there are many
reference streams listed in the state water quality standards should there be an emphasis to shift from
those reference streams to control streams. For small streams bioassessment targets see the first listing
methodology comment above.

In relation to footnote 16 in Table 1.2, there are only two Mississippi Alluvial Plains reference streams
identified in the state’s water quality standards; these are Main Ditch and Maple Slough Ditch. This is to
cover three Ecological Drainage Units. Because of the limited number of reference streams it is even
more important that a method for choosing appropriate control streams is outlined in the state’s listing
methodology where the use of control streams is allowed in the state’s water quality standards.

3
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Table B-1 methods use a two-sided test for bottom deposits. Since the goal is to determine if the
deposits are too high not just different from the control site, the test should be single-sided.

Table B-1 redefines how the binomial probability will be assessed for greater than 30 samples but there
is no note or comment that this is being changed from the commission approved 2014 methodology. In

later discussion in that appendix this change is identified in comment D42. The previous methodology,

and the deleted text here, states that the use of a binomial is “difficult for larger sample sizes.” How has
the state’s reconsideration of this difficulty led to the removal of the sample size mediated analysis?

For toxic sediments in Table B-1 the sample mean is identified as the assessment number. 1f this is the
mean at a site it is appropriate. However, if it is the mean of multiple sites along a segment it could
result in one site, of many sampled, being toxic but being averaged out by cleaner sites above and/or
below that site. This could result in a portion of a segment being undeniably impaired but the segment
not being listed. To alleviate this, the table should identify the site mean rather than the sample mean to
eliminate any confusion.
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Riellx, Trish

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

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

To: Rielly, Trish

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

Trish,

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

You have a good holiday season also,
Bruce

Bruce Perkins

Regional Integrated Report Coordinator
US EPA Region 7

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

Lenexa, KS 66219

(913) 551 7067

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

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

To: Perkins, Bruce

Cc: Rielly, Trish

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

Hi Bruce, 1 just wanted to let you know | received your comments.
We will review and respond as needed/necessary.

Have a good week, and Holiday!!

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

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

From: Perkins, Bruce [mailto:Perkins.Bruce@epa.qov]
Sent: Monday, December 16, 2013 10:07 AM

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

1
197



Trish,

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

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

Bruce

Bruce Perkins

Regional Integrated Report Coordinator
US EPA Region 7

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

Lenexa, KS 66219

(913) 551 7067
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I. Citation and Requirements

A. Citation of Section of Clean Water Act

This document is required by revisions of rules under the Federal Clean Water Act, Section
303(d), 40 CFR 130.7, and the timetable for presenting the finished document to the United
States Environmental Protection Agency (EPA) and the public is given in Part 130.10. Section
303(d) requires states to list certain impaired waters and the rules require that states describe how
this list will be constructed. Missouri fulfills reporting requircments under Scction 303(d),
305(b) and 314 of the Clean Water Act by the submission to EPA of an integrated report at the
time the 303(d) is approved by the Missouri Clean Water Commission, In years whenno .
integrated report is submitted, the Department of Natural Resources (Department) submlts a
copy of its statewide water quality asscssment database to EPA. :

B. EPA Guidance

In July 2003, EPA issued new guidance entitled “Guidance for 2004 Assessment, Listing and
Reporting Requirements Pursuant to Sections 303(d) and 305(b) of the Clean Water Act”. This
guidance gave further recommendations about listing of 303(d) and other waters. In July 2005,
EPA published an amended version entitled “Guidance for 2006 Assessment, Listing and
chomng Requ1rcmcnts Pursuant to Scctlons 303(d), 305(b) and 314 of the Clean Water Act”
Concerning 2008 Clcan Water Act Secuons 303(d), 305(b) and 314 Integrated Reporting and
Listing Decisions,” This memorandum serves as EPA’s guidance for the 2008 reporting cycle
and beyond. In subsequent years, EPA has provided additional guidance, but only limited new
supplemental information has been provided since the 2008 cycle. Additional information can
be found at EPA’s website: hitp://waler.cpa.gov/lawsreps/lawsguidance/cwa/tmdl/guidance.cn

The Department is responsible for administration of the Federal Clean Water Act in Missouri.
EPA regulations require that the Department describe the methodology used to develop the
state’s 303(d) List. Biennial lyJ the methodology is reviewed and revised as necessary, and made
available to the public for review and comment. In accordance with the guidance, the
Department provides EPA with a document summarizing all comments received and the
Department responses to significant comments. EPA’s guidance recommends that the
Department provide: (1) a description of the methodology used to develop the Section 303(d)
List; (2) a description of the data and information used to identify (impaired and threatened)
waters, including a description of the cxisting and readily available data and information used;
and (3) a rationale for any decision for not using any existing and readily available data and
information. The guidance also notes that “prior to submission of its Integrated Report, each
state should provide the public with the opportunity to revicw and comment on the
methodology.” The guidelines further recommend that the methodology document include
information on how interstate or international disagreements concerning the list are resolved.

and added EPA web link

1 Comment [D2]: Inserted reference and made
minor updates wording in the sentences following

]

- -LComment [D3]: Updated this sentence
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Placement of Waters within the Five Categories in the 2006' EPA Assessment, Listing and

Reporting Guidance
The guidance issued by EPA in 2006 recommends that all waters of the state be placed in one of . - '{Comment [D4): Updated the year and added
five categories ' EPA web fink to footnote

Category |

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

. The water has physical and chemical data (at a minimum, water temperature, pH,
dissolved oxygen, ammonia, total cobalt, and total copper for streams, and total
nitrogen, total phosphorus and secchi depth for lakes) and biological water quality
data (at a minimum, E. coli or fecal coliform bacteria) that mdlcates attainment with
water quality standards. :

- (Comment [D5]: Removed fsh eges J

exceed fish tissue gundellnes of 0.3 mg/kg qr less. Only sqmples of higher trophic
level species (largemouth, smallmouth and Keéntucky Spotted bass, sauger, walleye,
northern pike, trout, striped bass, whlte bass, ﬂathead catfish and blue catfish) will be
used.

e The water is not rated as “thredtened’.’;

Category 2

One or more designated beneficial uses are fully attained but at least one designated beneficial
use has inadequate data or information to make a use attainment decision consistent with the
state’s listing methodology document, The Department will place a water in Category 2 if at
least one of the following conditions are met:

o  Thereis inadequate data for water temperature, pH, dissolved oxygen, ammonia, total
.~ cobalt’or total copper in streams to assess attainment with water quality standards or
-inadequate total nitrogen, total phosphorus or secchi data in lakes.

e There is inadequate E. coli or fecal coliform bacteria data to assess attainment with
the whole body contact recreational use.

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

Category 2 waters will be placed in one of two sub-categories.

idance‘ewanimdVapload-2005_08_§1_tmdl_20061RG_repor 2006ire-secS pdl
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Category 2A: Waters will be placed in this category if available data, using best professional
judgement, suggests compliance with numeric water quality criteria of Tables A or B in
Missouri’s Water Quality Standards (10 CSR 20-7.031) or other quantitative thresho]ds for
determining use attainment.

Category 2B: Waters will be placed in this category if the available data, using best
profcssnonal judgment, suggests noncompliance with numeric water quality criteria of Tables

A or B in Missouri’s Water Quality Standards, or other quantitative thresholds for . [ comment [D6): Added hyperlink to CSR

determining use attainment, and this data is insufficient to support a statistical test or to
qualify as representative data. Category 2B waters will be given high prlorlty for additional
water quality monitoring.

Category 3 _ .

Water quality data are not adequate to assess any of the designated beneficial usés consistent
‘with the LMD. The Department will place a water in Category 3 if data are insufficient to
support a statistical test or to qualify as representative data to assess any of the designated
beneficial uses. Category 3 waters will be placed in one of two sub-categories.

Category 3A. Waters will be placed in this category if available data, using best professional
judgement, suggests compliance with numeric water quality criteria of Tables A or B in
Missouri’s Water Quality Standards (10 CSR 20 7. O3I) or other quantitative thresholds for
determining usc attainment. .

Category 3B. Waters will be placed in this Calégory if the available data, using best
professional judgcmcnt suggests noncompliance with numeric water qualily criteria of
Tables A or B in Missouri’s Water Quality Standards or other quantitative thresholds for
determmmg use attainment, Category 3B watcrs will be given high priority for additional
water quality momtonng .

Catcpory 4

State Water Quality Standards or other criteria, as per the requirements of Table 1 of this
document, are not attained, but a Total Maximum Daily Load study is not required. Category 4
waters will be placed in one of three sub-categories.

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

. Any portion of the water is rated as being in non-attainment with state Water Quality
Standards or other criteria as explained in Table 1 of this document due to one or
more discrete pollutants or discrete properties of the water?, and

T A discrete pollutant or a discrete property of water is defined here as a specific chemical or other attribute of the waier (such as
temperature, dissolved oxygen or pH) (hal causes beneficial use impairment and that can be measured quantitatively.
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e  EPA has approved a Total Maximum Daily Load for all pollutants that are causing
non-attainment.

Category 4B. Water pollution controls required by a local, state or federal authority, are
expected to correct the impairment in a reasonable period of time. The Department will
place a water in Category 4B if both of the following conditions are met:

®  Any portion of the water is rated as being in non-attainment with state Water Quality
Standards or other criteria as explained in Table | of this document due to one or
more discrete pollutants or discrete properties of water?, and

e A water quality based permit that addresses the pollutant(s) causing the desugnated
use impairment has been issued and compliance with the permit limits will eliminate
the impairment; or other pollution control requirements have been made that are
expected to adequately address the pollutant(s) causing the impairment. This may
include implemented voluntary watershed control plans as noted in EPA’s guidance
document.

Category 4C. Any portion of the water is rated as being in non-attainment with state Water
Quality Standards or other criteria as explained in Table 1 of this document, and a discrete
pollutant(s) or other discrete property of the water does not cause the impairment. Diserete
pollutants may include specific chemical elements (e.g., lead, zinc), chemical compounds
(e.g., ammonia, dieldrin, atrazine) or one of the following quantifiable physical, biological or
bacteriological conditions: water temperature, percent of gas saturation, amount of dissolved
oxygen, pH, deposited sediment, toxicity or counts of fecal coliform or E. coli bacteria.

Catepory 5

At least one discrete pollutant has caused non-attainment with state Water Quality Standards or
other criteria as explained in Table 1 of this document, and the water does not meet the
qualifications for listing as either Categorles 4A or4B. Category 5 waters are those that are
candidates for the state’s 303(d) List’.

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

Category 5. These segments must be listed as Category 5 unless the state can demonstrate that
no discrete pollutant or pollutants causes or contributes to the impairment. Pollutants causing the
impairment will be identified beforc a TMDL study is written. The TMDL must be written
within the time period allowed for TMDL development in EPA guidelines.

Threatened Waters

When a water that would otherwise be in Categories 1, 2, or 3 has a time trend analysis for one
or more discrete water quality pollutants that indicates the water is currently maintaining all

? The proposed state 303(d) List is determined by the Missouri Clean Water Commission and the final list is determined by the
U.S. Environmental Prolection Agency.
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beneficial uses but will not continue to meet these uses before the next listing cycle, it will be
considered a “threatened water.” A threatened water will be treated as an impaired water and
placed in the appropriate Category (4A, 4B, or 5).
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IL. The Methodology Document
A. Procedures and Methods Used to Collect Water Quality Data

Department Monitoring

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

to characterize background or reference water quality conditions;
to better understand daily, flow event and seasonal water quality varmtlons and their
underlying processes;
to characterize aquatic biological communities;

® to assess time trends in water quality;
to characterize local and regional impacts of point and nonpomt source dnscharges on
water quality;
to check for compliance with Water Quality Standardsor wastewater permit limits;
to support development of strategies, including Total Maximum Daily Loads, to return
impaired waters to compliance with Water Quallty Standards. All of these objectives
are statewide in scope.

Coordination with Other Monitoring Efforts in Missouri

To maximize efficiency, the Department routinely coordinates its monitoring activities to avoid
overlap with other agencies, and to provide and receive interagency input on monitoring study
design. Data from other sources is used for meeting the same objectives as Department
sponsored monitoring. The agencies most often involved are the U.S. Geological Survey, the
U.S. Army Corps of Engineers, EPA, the Missouri Department of Conservation, and the
Missouri Department of Health and Senior Services. The Department also tracks the monitoring
efforts of the National Park Service, the U.S. Forest Service, several of the state’s larger cities,
the states of Oklahoma, Arkansas, Kansas, lowa and lllinois, and graduate level research
conducted at universities within Missouri. For those wastewater discharges where the
Department has required instream water quality monitoring, the Department may also use
monitoring data acquired by wastewater dischargers as a condition of discharge permits issued
by the department .In 1995, the Department also began using data collected by volunteers that
have passed Quality Assurance/Quality Control tests.

Existing Monitoring Networks and Programs

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

1. Fixed Station Network

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

B. Design Methodology: Sites were chosen based on one of the following criteria:

e  Site is believed to have water quality representative of many neighboring streams of
similar size due to similarity in watershed geology, hydrology and land use, and the
absence of any impact from a significant point or discrete nonpoint water pollution
source.

e Site is downstream of a significant point source or discrete nonpoint source arca.

i | Comment [D7]: Updated information to reflect
oo current monitoring efTorts

C. Number of Sites, Sampling Methods, Sampling Frequency, and Parameters:
e Department/U.S. Geological Survey cooperative network: 70 sites statev :
horizontally and vertically mtcgrated grab sampled, six to 12 times per year '
Samples are analyzed for major ions, nutrients, temperature, pH, ‘dissolved oxygen,
specific conductance and flow on all visits, two to four {imes annually for o
suspended solids and hcavy metals, and for pesticides six fimes annually at six sites.

¢ Department/University of Missouri-Columbia’s lake monitoring nctwork. This
program has monitored about 249 lakes since 1989. About 75 lakes are monitored
each year. Each lake is usually sampled four times during the summer and about 12
are monitored spring through fall for nutrlcnts chlorophyll turbidity and suspended
solids. .

e  ‘Department: routine momtonng of finished pubhc drinking water supplies for
bacteria and trace contaminants, :

e Routine bacterial monitoring (typically weekly during the recreational season) of . - { Comment [D8]: Replaced “summer” with
swimming beaches at Missouri’s state parks during the recreational season by the recreationsl season
Department’s Division of State Parks.

¢  Monitoring of sediment quality by the Department at approximately 10
discretionary sites annually. ‘All sites are monitored for several heavy metais and

orgamc kdmammams . - | Comment [D9]: Removed pore water analysis for
- ' ’ ’ ’ emmoniaand microlox toxicity

2. Special Water Quallty Studies

A. Objectlvc Special water quality studies are used to characterize the water quahty
impacts from a specific pollutant source area.

B. Design Methodology: :These studies are designed to determine the contaminants of
-concem based on previous water quality studies, effluent sampling and/or Missouri State
Operating Permit applications. These studies employ multiple sampling stations
downstream and upstream (if appropriate). If contaminants of concern have significant
seasonal or daily variation, season of the year and time of day variation must be
accounted for in the sampling design.

C. Number of Sites, Sampling Methods, Sampling Frequency and Parameters: The
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Department conducts or contracts for 10 tol5 special studies annually, as funding allows.
Each study has multiple sampling sites. Number of sites, sampling frequency and
parameters all vary greatly depending on the study. Intensive studies would also require
multiple samples per site over a relatively short time frame.

3. Toxics Monitoring Program

The fixed station network and many of the Department’s intensive studies monitor for toxic
chemicals. In addition, major municipal and industrial dischargers must monitor for toxicity
‘in their effluents as a condition of their Missouri State Operating Permit.

4, Biological Monitoring Program

A.

ObJectlves The objectives of this program are to develop numeric cntena describing

“reference” aquatic macroinvertebrate and fish communities in MISSOUI‘I s streams, to
implement these criteria within state Water Quality Stnndards and to conunue a statewide
fish and aquatic invertebrate monitoring program. .

Design Methodology: Dcvelopment of biocriteria for mvertebrates and fish involves
identification of reference streams in each of Missouri’s 17 ecological drainage units. 1t
also includes intensive samplmg of invertebrate and fish communities to quantify
temporal and spatial variation in reference streams within ecoregions and variation

.between ecoregions, and the sampling of chemically and physically impaired streams to

test sensitivity of various community metrics to differences in stream quality.

Number of Sites, Sampling Mecthods, Sampling Frequency and Parameters: The
Department has conducted biological sampling of aquatic invertebrates for many years.
Since 1991, this program has consisted of standardized monitoring of approximately 55
sites twice annually. The Missouri Department of Conservation presently has a statewide
fish and aquatic invertebrate monitoring program, the Resource Assessment and
Monitoring Program, designed to assess and monitor the health of Missouri’s stream
resources. This program samples a minimum of 450 random and 30 reference sites every
ﬁve years.

5. *Flsh Tissue Monitoring Program

A. Objective: Fish tissue monitoring can address two separate objectives. These are: (1) the

assessment of ecological health or the health of aquatic biota (usually accomplished by
monitoring whole fish samples); and (2) the assessment of human health risk based on the

level of contamination of fish plugs, or fillets. .. - 7| Comment [D10]: Added plugs, and removed fish
epgs 'ﬂne collection of fish eggs is conducted on
but ly. Mention of fish egg

. Design Methodology: Fish tissue monitoring sites were chosen based on one of the itoring is retsined in section C below,

following criteria:

¢ Site is believed to have water and sediment quality representative of many
neighboring streams or lakes of similar size due to similarity in geology, hydrology
and land use, and the absence of any known impact from a significant point source
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or discrete nonpoint water pollution source.
¢ Site is downstream of a significant point source or discrete nonpoint source arca.

e Site has shown fish tissue contamination in the past.

C. Number of Sites, Sampling Methods, Sampling Frequency and Parameters:

The Department and EPA have a cooperative fish tissuec. monitoring program that collects
.whole fish composite samples* at approxnmatelyl 2 fixed sites. Each site is sampled once
every two years, The preferred species for these sites are either carp or redhorse sucker.

The Department, EPA and the Missouri Department of Conservation also sample 40 to 50
discretionary sites annually for two fish fillet composne samples or plug samples’
(mercury only) from fish of similar size and species. One sample is of a top camivore
such as largemouth bass, smallmouth bass, walleye or sauger. The ‘other sample is for a
species of a lower trophic level such as catfish, carp or sucker. This program
occasionally samples fish eggs for certain fish specics at selected locations. Both of these
monitoring programs analyze for several chlorinated hydrocarbon insecticides, PCBs,
lead, cadmium, mercury, and fat content.

6. Volunieer Monitoring Program

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

The second program involves volunteers who monitor water quality of streams throughout
Missouri. The Volunteer Water Quality Monitoring Program is a subprogram of the Missouri
Stream Team Program, a'cooperative project sponsored by the Department, the Missouri
Department of Conservation and the Conservation Federation of Missouri. By the end of 2012
over 5, 000 citizeh volunteershad attended at least one training workshop. After the introductory
class, mény- sprocecd on to at least onc more class of higher level tralmng Levels 1,2, 3 and 4.

‘Each level of training is a prerequisite for the next higher level, as is appropriate data

submission, Data generated by Levels 2, 3, and 4 and the new Cooperative Site Investigation

‘Program volu_nte,ers represent increasingly higher quality assurance. Of those completing an-
Jintroductory coirse, about 35 percent proceed to Levels 1 and 2. One hundred-two volunteers
‘have reached Level 3 and six volunteers have reached Level 4. The Cooperative Site

Investigation Program uses trained volunteers to collect samples and transport themto
laboratorics approved by the Department. Volunteers and Department staff work together to
develop a monitoring plan. Currently there are 25 volunteers qualified to work in the
Cooperative Site Investigation Program. IAll Level 2, 3. and 4 volunteers as well as all CSI

* A composite sample is one in which several individual fish are combined to preduce one sample.

- -{ comment [D11]: Added

- ‘| Comment [D12]: Updated information 1o reflect
current efforts

J

.- i Comment [D13]: Added last two sentences

)
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trained volunteers are required to attend a validation session every 3 years to insure, equipment,
reagents and methods meet our standards. To date 70 individuals have attended a validation at
least once.

Labotjatorx Analytical Support

Laboratories used . | Comment [D14]:
e Department/U.S. Geological Survey Cooperative Fixed Station Networl\ U.S. Removed Department’s Public Drinking Water
Reservoir Network ~ no longer conducting

Geological Survey Lab, Denver, Colorado

o [Intensive Surveys: Varies, many are done by the Department’s Environmental Services
Program

o Toxicity Testing of Effluents: Many commercial laboratories

¢ Biological Criteria for Aquatic Invertebrates; Department’s Enwronmental Services
Program and University of Missouri-Columbia

e Fish Tissue: EPA Region VII Laboratory, Kansas City, Kansas and miscellaneous
contract laboratories (Missouri Department of Conservation)

¢ Missouri State Operating Permit: Self-monitoring or commercial laboratories

s Department’s Public Drinking Water Monitoring: Department s Environmental Services
Program and commercial laboratories

e  Other water quality studies: Many commeff:ial_ laboratories
B. Identification of All Existing and Readily Available Water Quality Data Sources:

The following data sources are used by the Department to aid in the compilation of the
state’s 305(b) Report. Where quality assurance programs are deemed acceptable, these
sources would also be used to develop the state’s Section 303(d) List. These sources
presently include but are not limited to:

1. -Fixed station water quality and sediment data collected and analyzed by the
Department’s Environmental Services Program personnel.

2. ‘Fixed’station water quality data collected by the U.S. Geological Survey under
contractual agreements with the Department.

3.  Fixed station water quality data collected by the U.S. Geological Survey under
contractual agreements to agencies or organizations other than the Department.

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

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

6.  Fixed station water quality data collected by the U.S. Army Corps of Engineers. The
Kansas City, St. Louis and Littic Rock Comps Districts have monitoring programs for
Corps-operated reservoirs in Missouri.

7.  Fixed station water quality data collected by the Arkansas Department of
Environmental Quality, the Kansas Department of Health and Environment, the lowa
Department of Natural Resources, and the Illinois Environmental Protectlon Agency.

Fixed station water quality monitoring by corporations.

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

10.  Special water quality surveys conducted by the Department. Most of these surveys
are focused on the water quality impacts of specific point source wastewater
discharges. Some surveys are of well-delimited nonpoint sources such as abandoned
mined lands. These surveys often include physical habitat evaluation and monitoring
of aquatic invertebrates as well as water chemistry monitoring.

11.  Special water quality surveys conducted by U.S. Geological Survey, including but not
limited to: :

“a) Geology, hydrology and water q'uality of vziyious hazardous waste sites,
b)  Geology, hydrology and water qlia‘lity of various abandoned mining arcas,

¢) Hydrology and water qualiiy of urban n‘dﬁpoint source runoff in St. Louis,
Kansas City and Springfield, Missouri, and

d) Bacterial and nutrient contamination of streams in southern Missouri.

12. Special water quality studics by other agencies such as the Missouri Department of
Conservation, the U.S. Public Health Service, and the Missouri Department of Health
and Senior Services.

13.  Monitoring of fish occurrence and distribution by the Missouri Department of
Conservation.

14. . Fish Kill and Water Pollution Investigations Reports published by the Missouri
Department of Conservation.

15. Selected graduate research projects pertaining to water quality and/or aquatic biology.

16.  Water quality, sediment and aquatic biological data collected by the Department, the
Environmental Protection Agency or their contractors at hazardous waste sites in

Missouri.
17.  Self-monitoring of receiving streams by cities, sewer districts and industries, or ..~ | Comment [D15]: Previously the LMD repeated
contractors on their behalf, for those discharges that require this kind of monitoring. this satement n bullet 24, Trat dup

This monitoring includes chemical and sometimes toxicity monitoring of some of the
larger wastewater discharges, particularly those that discharge to smaller streams and
have the greatest potential to affect instream water quality.
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18. [Compiiance momtormg of recelvmg ‘waters by the Department and EPA, This can_
include chemical and toxicity monitoring.

19. Bacterial momtorlng of streams and lakes by county health departments, community
lake associations and other organizations using acceptable analytical methods.

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

2]. Fixed station water quality and aquatic invertebrate monitoring by volunteers who
have successfully completed the Volunteer Water Quality Monitoring Program Level
.2 workshop. Data collected by volunteers who have successfully completcd a
training Level 2 workshop is considered to be Data Code One. Data generated from
Volunteer Training Levels 2, 3 and 4 are considered “screening” level data and ¢an be
useful in providing an indication of a water quality problem...For this reason, the data
is eligible for use in distinguishing between waters in Catégories 2A and 2B or
‘Categories 3A and 3B. Most of this data is not used to place waters in main
Categories (1, 2, 3, 4 and 5) because analytical procedures do not use EPA or
Standard Methods approved methods. Data from volunteers who Have not yet )
completed a Level 2 training workshop do not have sufﬁcxent quality assurance to be
used for any assessment purposes. Data generated by volunteers while participating’
in the Department’s Cooperative Site Investigation Program (Section I1 C1) or other
volunteer data that otherwise meets the quality assurance outlined in Section I C2
can be used in the Section 303(d) assessment process.

The following data sources (22-25) cannot be used rate a water as impaired
(Categories 4A, 4B, 4C or 5); however, these data sources may be used to direct
additional monitoring that would allow a water quality assessment for Section 303(d)
listing purposes.

22. Fish Management Basin Plans published by the Missouri Department of
Conservation.

23. Fish Consumption Advisories published annually by the Missouri Department of
‘Health and Senior Services. Note: the department may use data from data source No.
9 (as listed aboye) to list individual waters as impaired due to contaminated fish_____
" tissue:

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

1. DNR Quality Assurance/Quality Control Program

The Department and EPA Region VI have completed a Quality Management Plan. All

-1 Comment [DIG] Previously the LMD tepmlcd

this in bullet ber 25, That dupli
was remaved,
P [ Comment [D17]); Added
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environmental data generated directly by the Department, or through contracts funded by
the Department, or EPA require a Quality Assurance Project Plan. The agency or
organization responsible for collection and/or analysis of the environmental sampling
must write and adhere to a Quality Assurance Project Plan approved through the
Department’s Quality Management Plan. Any environmental data generated by a
monitoring plan with a Department approved Quality Assurance Project Plan is
considered suitable for use in the 303(d) assessment process. This includes data
gencrated by volunteers participating in the department’s Cooperative Site Investigation
Program. Under this program, the Department’s Environmental Services Program will
audit selected non-profit (governmental and university) laboratories. Laboratories that
pass this audit will be approved for the Cooperative Site Investigation Program.
Individual volunteers that collect samples and deliver them to an approved laboratory
must first successfully complete Department training in proper collection and handling of
samples. The kind of information that should allow the department to make a judgment
on the acceptablllty of a quality assurance program are: Ma dcscrlptlon of the training,
and work experience of the persons involved in the program, (2) a description of the field
meters used and maintenance and calibration procedures used, (3) a description of sample
collection and handling procedures and (4) a description of all analytical methods used
for samples taken to a faboratory for analysis. -

2. Other Quality Assurance/Quality Control Programs

" Data generated in the absence of a Depanment-approvcd Quality Assurance Project Plan
may be used to determine the 303(d) status of a waterbody if the Department determines
that the data is scientifically defensible after making a review of the quality assurance
procedures used by the data generator. This review would include: (1) names of all
persons involved in the monitoring program, their dutics and a description of training and
work related experience, (2) all written procedures, Standard Operating Procedures, or
Quality Assurance Project Plans pertaining to this monitoring effort, (3) a description of
all field methods used, brand names and model numbers of any equipment and a
description of calibration and maintenance procedures, and (4) a description of laboratory
analytical methods. This réview may also include an audit by the Department’s

"Environmental Services Program.

3. Other Data Quality Considerations
3.1 Data Age. For assessing present conditions, more recent data is preferable; however,
older data'can be used to assess present conditions if the data remains representative of
present conditions.
If the department uses data to make a 303(d) List decision that predates the date the list is
initially developed by more than seven ycars, the Department will provide a written

Jjustification for the usc of such data.

A second consideration is the age of the data relative to significant events that may have
an effect on water quality. Data collected prior to the initiation, closure or significant
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change in a wastewater discharge, or prior to a large spill event or the reclamation of a
mining or hazardous waste site, for example, may not be representative of present
conditions. Such data would not be used to assess present conditions cven if it was less
than seven years old. Such “pre-event” data can be used to determine changes in water
quality before and after the event or to show water quality time trends.

3.2 Data Type, Amount and Information Content. EPA recommends establishing a
series of data codes, and rating data quality by the kind and amount of data present at a

particular location (h :PA 1997°). The codes are single digit numbers from one to four, . [ Comment {D18): Added EPA web link ta

indicating the relative degree of assurance the user has in the vaiue of a paticufar ~~ ~ foatnote

environmental data set. Data Code One indicates the least assurance or the least number
of samples or analytes and Data Code Four the greatest. Based on EPA's gundance, the
Department uses the following rules to assign code numbers to data. )

« Data Code® One: All data not meeting the requnrements of Data Code Two, Three
-or Four,

rrrrr

years or mtenswe studles that monitor several nearby sites repeatedly over short
periods of time or at least three fish tissue samples per water body.

e Data Code Three: Chemical data co]lected at Jeast monthly for more than three
years on a variety of water quality constltuents including heavy metals and
‘pesticides; or quantitative blologlcal monitoring of at least one aquatic
assemblage (fish, invertebrates or nlgae) at multiple sites, or multiple samples at a
single site when data from that site 1s supported by biological monitoring at an
appropriate control site,

,,,,,

years that provndes data on a variety of water quality constituents including heavy
‘metals and pesticides; and including chemical sampling of sediments and fish
tissue; or.quantitative biological monitoring of at least two aquatic assemblages
‘(fish, invertcbrates or algae) at multiple sites.

”In MISSOI.II’I the primary purpose of Data Code One data is to provide a rapid and
mexpenswe method of screening large numbers of waters for obvious water quality
problems and to determine where more intensive monitoring is needed. In the
preparahon of the state’s 305(b) Report, data from all four data quality levels are used.
Most of the data is of Data Code One quality, and without Data Code One data, the
Department would not be able to assess a majority of the state’s waters,

$ Guidelines for Ihe )’n.'pamllon of the (,omprehcmne State Water Quality Assessments (305b) and Electronic Updates, 1997.
hip/iwater atenheds/monitoringrepenid ofm)

® Data Code One is eqmvalem 1o data water quality assurance Level One in 10 CSR 20-7,050 General Methodology for

Development of Impaired Waters List, subsection (2)(C), Data Code Two is equivalent to Level 2, etc.

214



Methodology for the Development of the
2016 Section 303(d) List in Missouri
Page 15 of 38

In general, when selecting water bodies for the Missouri 303(d) List, only Data Code
Two or higher data arc used, unless the problem can be accurately characterized by Data
Code One data.” The reason is that Data Code Two data provides a higher level of
assurance that a Water Quality Standard is actually being excceded and that a Total
Maximum Daily Load study is necessary. All water bodies placed in Categories 2B or
3B receive high priority for additional monitoring so that data quality is upgraded to at
least Data Code Two.

D. How Water Quality Data is Evaluated to Determine Whether or Not Wﬂters are

Impaired for 303(d) Listing Purposes

Physical, Chemical, Biological and Toxicity Data

Each reporting cycle, the Department and stakeholders review and revise the guidelines for
determining water quality impairment. These guidelines are shown in Tables 1.1 and 1.2
which provide the general rules of data use and assessment and Tables B-1 and B-2 that
provide details about the specific analytical procedure used. In addition, if time trend data
indicates that presently unimpaired waters will become impaired prior to the next listing
cycle, these “threatened waters” will be judged to be impaired. Where antidegradation
provisions in Missouri’s Water Quality Standards apply, those provisions shall be upheld.
The numeric criteria included in Table 1.1 have been adopted into the state Water Quality
Standards, 10 CSR 20-7.031, and are used, as described in Table 1.1, to make use
attainment decisions. For narrative criteria, the numeric thresholds inciuded in Table 1.2
have not been adopted into state Water Quality Standards. The Department will use a
weight of evidence analysis for all narrative criteria. For those analytes with numeric
thresholds, the threshold values given in Table 1.2 will trigger a weight of evidence
analysis to determine the existence or likelihood of use impairment and the appropriateness
of proposing a listing based on narrative criteria. This welght of evidence analysis will
include the use of other types of environmental data when it is available. Examples of
other relevant environmental data mxght include biological data on fish or aquatic
invertebrate animals (which will be given greater weight then the other types.) or toxicity
testing of water or sediments, ‘When the weight of evidence analysis suggests, but does not
provide strong, séicntifi cally defensible evidence of impairment, the Department will place
-the water body in quéstion in Categories 2B or 3B. The Department will produce a
document showing all relevant data and the rationale for the use attainment decision. All
such documents will be made available to the public at the time of the first public notice of
the proposed 303(d) list. A final recommendation on the listing of a waterbody based on
narrative criteria will only be made after full consideration of all comments on the
proposal. -

For the interpretation of biological data, where habitat assessment data indicates habitat
scores arc less than 75 percent of rcferencc or appropriate control stream scores, and in the

7 When a listing, amendment or delisting of a 303(d) water is made with only Data Code One data, a document will be prepared
that includes a display of all data and a presentation of all statistical tests or other evaluative techniques that documents the
scicntific defensibility of the data. This requirement applies to all Data Code One data identified in Table 1.1 of this document.

. [ Comment [D19): Added
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absence of other data indicating impairment by a discrete pollutant, a waterbody judged to
be impaired will be placed in Category 4C.

For the interpretation of toxicity test data, standard acute or chronic bioassay procedures
using freshwater aquatic fauna such as, but not limited to, Ceriodaphnia dubia, Pimephales
promelas or Hyalella azteca will provide adequate evidence of toxicity for 303(d) listing
purposes. Microtox toxicity tests may be used to list a water as affected by “toxicity” only
if there is data of another kind (freshwater toxicity tests, sediment chemistry, water
chemistry or biological sampling) that indicates water quality impairment.
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TABLE 1.1. METHODS FOR ASSESSING COMPLIANCE WITH
WATER QUALITY STANDARDS USED FOR 303(D) LISTING PURPOSES: NUMERIC
CRITERIA THAT ARE INCLUDED IN STATE WATER QUALITY STANDARDS, 10
CSR 20-7.031

BENEFICIAL | DATA TYPE DATA COMPLIANCE WITH WATER
USES QUALITY QUALITY STANDARDS®
CODE X
Overall use No data. ‘Not applicable | Given same rating as'monitored stream
protection (all | Evaluated based ‘with same land use and geology.
beneficial uscs) | on similar land R
use/ geology as
stream with
watcr quality
data.’
Any beneficial | No data Not applicable | Where models or other dilution
uses available or -calculations indicate noncomp]mnce with
where only allowablc pollutant levels and frequencies
effluent data is noted-in this table, waters may be added to
available. *|Category 3B, and considered high priority
Results of for water quality monitoring.
dilution ) ’
calculations or
water quality
modeling. (see
ALRR p.38)
Protection of Water 4. Full: No more than 10% of all samples
Aquatic Life temperature, « cxceed criterion.
PH, total ' .
dissolved gases,' Non-Attainment: Requirements for full
oil .and grease.. attainment not met,
Protection of | E. coli bacteria 1-4 Full: No more than 10% of all samples

Groundwaters .

. . a9
exceed criterion.”

Non-Attainment: Requirements for full
attainment not met.

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

* See section on Statistical Considerations, Table B-1 and B-2.
® This data type is used only for wide-scale assessments of aquatic biota and aquatic habitat for 305(b) Report purposes. This
“data type is not used in the development of the 303(d) List,
* Some sampling periods are wholly or predominantly during the critical period of the year when criteria violations occur.
Where the monitoring program presents good evidence of a demarcation between seasons where criteria exceedences occur and
seasons when they do not, the 10% excecdence rate will be based on an annual estimate of the frequency of exceedence.

-1 Comment [D20]: Previously the LMD repeated

this footnote two times The duplication was
removed.

Critenia for E. Coli is 126 counts/100ml 10 CFR 20-
7.031(4)(c) - did not need to be stated for this
beneficial use

- { Comment [D21]: Removed wording “The ]
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TABLE 1.1. METHODS FOR ASSESSING COMPLIANCE WITH
WATER QUALITY STANDARDS USED FOR 303(D) LISTING PURPOSES: NUMERIC
CRITERIA THAT ARE INCLUDED IN STATE WATER QUALITY STANDARDS, 10
CSR 20-7.031

BENEFICIAL | DATA TYPE DATA COMPLIANCE WITH WATER
USES QUALITY QUALITY STANDARDS®
CODE
10 CSR 20-7.031 (4)(C)
Protection of Dissolved 1-4 Full: No more than 10% of all samples
Aquatic Life oxygen. exceed criterion.”
Non-Attainment: Requirements for full
attainment not met.
Protection of Toxic 1-4 Full: No more than one acute toxic event in
Aquatic Life Chemicals three years that results in a documented
fish kill (does not include fish kills due to
| natural causes). Nomorc thanone
exceedence of acute or chronic criterion in
" | the last three years for which data is
"+ |.available.
Non-Attainment: Requirements for full
. attainment not met.
Protection of Nutrients in ‘1-4 Full: Nutrient levels do not exceed
Aquatic Life Lakes (total WATER QUALITY STANDARDS
phosphorus, following procedures stated in Table B-1. | -
Total nitrogen,
Chlorophyll) Non-Attainment: Requirements for full
attainment not met.''
Fish .| Chemicals 1-4 FEull: Water quality does not exceed
Consumption (water) WATER QUALITY STANDARDS
\ following procedures stated in Table B-1.
Non-Attainment: Requirements for full
' attainment not met.
Drinking Water | Chemical 1-4 Full: WATER QUALITY STANDARDS
Supply -Raw (toxics) not exceeded following procedures stated
Water."? in Table B-1.

" Nutrient criteria will be used in the 2016 LMD only if these criteria appear in the Code of State Regulations, and have not béen
disapproved by the U.S. Environmental Protection Agency.
12 Raw water is water from a stream, lake or ground water prior to treatment in a drinking water treatment plant.

. [Comment [D22]:
added

—LComment [D23]: Added

. { Comment [D24]: Added

- [ Comment [D25): Added
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TABLE 1.1. METHODS FOR ASSESSING COMPLIANCE WITH
WATER QUALITY STANDARDS USED FOR 303(D) LISTING PURPOSES: NUMERIC
CRITERIA THAT ARE INCLUDED IN STATE WATER QUALITY STANDARDS, 10
CSR 20-7.031

BENEFICIAL
USES

DATA TYPE

DATA
QUALITY
CODE

COMPLIANCE WITH WATER
QUALITY STANDARDS®

Non-Attainment: Requirements for full
attainment not met.

Drinking Water
Supply- Raw
Water

Chemical .
(sulfate,
chloride,
fluoride)

Full: WATER QUALITY STANDARDS
not exceeded followmg procedures stated
in Table B-1.

Non-Attainment: Requirements for full
attainment not met.

Drinking Water

Supply-
Finished Water

Chemical -
(toxics)

Full: No MCL*: wolatlons based on Safe
Drinking Water Act data evaluation
procedures,

Non-Attainment: Requirements for full
attainment not met.

~NOTE: Finished water data will not be

uscd for analytes where water quality
problems may be caused by the drinking
water treatment process such as the
formation of Trihalomethanes (THMs) or
problems that may be caused by the
distribution system (bacteria, lead, copper).

- -{ Comment [D26]: Added

Whole-Body-
Contact )
Recreation and
Secondary
Contact
Recreation

Fecal Coliform"

or E. coli count

-

Z

‘| Where there are at least five samples per

year taken during the recreational season:

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

Non-Attainment: Requirements for full
attainment not met.

'3 A geometric mean of 206 cfu/100 m for E. coli will be used as a criterion value for Category B Recreational Waters. Because
Missouri's Fecal Coliform Standard ended December 31, 2008, any walers appearing on the 2008 303(d) List as a result of the
Fecal Colifarm Standard will be retained on the list with the pollutant listed as “bacteria™ unti! sufficient E, coli sampling has
determined the status of the water.

Comment [D27]: Updated to reflect minimum
numbers of samples needed 16 make an assessmen!

3
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TABLE 1.1. METHODS FOR ASSESSING COMPLIANCE WITH
WATER QUALITY STANDARDS USED FOR 303(D) LISTING PURPOSES: NUMERIC
CRITERIA THAT ARE INCLUDED IN STATE WATER QUALITY STANDARDS, 10

CSR 20-7.031
BENEFICIAL | DATA TYPE DATA COMPLIANCE WITH WATER
USES QUALITY QUALITY STANDARDS?
CODE
Irrigation, Chemical 1-4 Full: WATER QUALITY STANDARDS
Livestock and not exceeded following procedures stated
Wildlife Water in Table B-1. o

Non-Attainment: Requirements for full

*Maximum Contaminant Level

attainment not met.

|- - -{ comment [D28): Added
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TABLE 1.2, METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY
STANDARDS USED FOR 303(D) LISTING PURPOSES: NARRATIVE CRITERIA
BASED ON NUMERIC THRESHOLDS NOT CONTAINED IN STATE WATER

QUALITY STANDARDS (10 CSR 20-7.031)
BENEFICIAL | DATA TYPE DATA COMPLIANCE WITH WATER
USES QUALITY QUALITY STANDARDS’
CODE

Overall use Narrative criteria ‘1-4 Full: Stream appearance typical of
protection (all | for which reference or appropriate control streams in
beneficial quantifiable this region of the state. ©
uses) measurements ‘ o

can be made. Non-Attainment: The weight of evidence,

based on the narrative criteria in 10 CSR
20-7.031 (3), demonstrates the observed
condition exceed 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) ina
waterbody is statistically significantly
‘higher than a control water.

Objectionable Bottom Deposits: The
bottom that is covered by sewage sludge,’
trash or other materials reaching the water
due to amhropogcmc sources exceeds the
amount in reference or control streams by
‘more than twenty percent.

Note: Waters in mixing zones and
unclassificd waters which support 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 (ZID) shall not be subject to acute
toxicity criteria.
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TABLE 1.2. METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY
STANDARDS USED FOR 303(D) LISTING PURPOSES: NARRATIVE CRITERIA
BASED ON NUMERIC THRESHOLDS NOT CONTAINED IN STATE WATER
QUALITY STANDARDS (10 CSR 20-7.031)

BENEFICIAL | DATA TYPE DATA COMPLIANCE WITH WATER
USES _ QUALITY QUALITY STANDARDS’
CODE
Protection of | Toxic Chemicals 1-4 Full: No more than one acute toxic event in
Aquatic Life three years (does not include fish kills due
to natural causes). No more than one _|. - { comment [D29]: Added

exceedence of acute or chronic criterion in
three years for all toxics." '*

Non-Attainment: Requirements for full
attainment not met.

™ The test result must be reprcsemauve of water quality for the entire time period for which acute or chromc criteria apply For
ammonia the chronic exposure period is 30 days, for all other toxics 96 hours. The acute exposure period for all toxics is 24
hours, except for ammionia which has a one hour exposure period. The Department will review all appropriate data, including
hydrographic data. to insure only representative data is used. Except on large rivers where storm water flows may persist at
relatively unvarymg levels for several days, grab samples collected during storm water flows will not be used for assessing
:chromc toxicity criteria.

"* In the case of toxic chemicals occurring in benthic sediment rather than in water, the numeric thresholds used to determine the
need for further evaluation will be the Probable Effect Concentrations proposed in “Developinent and Evaluation of Consensus-
Based Sediment Quality Guidelines for Freshwater Ecosystems™ by McDonald, D.D. et al. Arch. Environ. Contam. Toxicol.
39,20-31 (2000). These - Probable Effect Concentrations are as follows: 33 mg/kg As; 4.98 mg/kg Cd; 111 mg/kg Cr; 149
mg/kg Cu; 48.6 mg/kg Ni: 128 mg/kg Pb; 459 mg/kg Zn; 561 pg/kg naphthalene; 1170 y1p/kg phenanthrene; 1520 pg/kg
pyrene; 1050 pug/kg benzo(a)anthracene, 1290 pp/kg chrysene; 1450 pg/kg benzo(a)pyrene; 22,800 yg/kg total polyaromatic
liydrocarbons; 676 jtg/kg total PCBs. Chlordane 17.6 ug/kg; Sum DDE 31.3 ug/kg; Lindane (gainma-BHC) 4.99 ug/kg. Where
multiple sediment contaminants exist, the Probable Effect Concentrations Quotient shall not exceed 0,75, See Table B-1 and
Appendix D for more information on the Probable Effect Concentrations Quotient.
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TABLE 1.2, METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY
STANDARDS USED FOR 303(D) LISTING PURPOSES: NARRATIVE CRITERIA
BASED ON NUMERIC THRESHOLDS NOT CONTAINED IN STATE WATER
QUALITY STANDARDS

(10 CSR 20-7.031)

BENEFICIAL
USES

DATA TYPE

DATA
QUALITY
CODE

COMPLIANCE WITH WATER
QUALITY STANDARDS’

Protection of
Aquatic Life

Biological: Aq.
Invertebrates-
DNR Protocol.'®

Biological:

| MDC Fish

Community
(RAM) Protocol

(Ozark Platcau
only)

34

Full: For seven or fewer samples and
following DNR wadeable strcams
maeroinveriebrate sampling and evaluation
protocols, 75% of the stream condition
index scores must be 16 or greater. Fauna
achieving these scores are considered to be
very similar to regional reference streams.
For greater than seven samples or for other
sampling and evaluation protocols, results
must be statistically similar to
representative reference or control stream'’

Non-Attainment: For seven or fewer
samples and following DNR wadeable
streams macroinvericbrate 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 streams. For more
than seven samples or for other sampling
and evaluation-protocols, results must be
statistically dissimilar to control or
representative reference streams.

Full: For seven or fewer samples and
following MDC RAM fish community
protocols, 75% of the IBI scores must be
36 or greater. Fauna achicving these scores
are considered to be very similar to
regional reference streams. For greater than
seven samples or for other sampling and
evaluation protocols, results must be

* DNR invert protocol will not be used for ass

streams for comparison.

t in the Mississipp

i Alluvial Plains (bootheel area) due to lack of reference

17 See Table B-1 and B-2. For test streams that are significantly smaller than bioreference streams where both bioreference
streams and small contro} streams are used to assess the biological integrity of the test stream, the assessment of the data should
display and take into account both types of control streams.
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TABLE 1.2. METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY
STANDARDS USED FOR 303(D) LISTING PURPOSES: NARRATIVE CRITERIA
BASED ON NUMERIC THRESHOLDS NOT CONTAINED IN STATE WATER

QUALITY STANDARDS

(10 CSR 20-7.031)

BENEFICIAL
USES

DATA TYPE

DATA
QUALITY
CODE

COMPLIANCE WITH WATER
QUALITY STANDARDS’

Other Biological
Data

statistically similar to representative
reference or control stream'®

Suspected of Impairment: data not
conclusive (Category 2B). For first and

second order streams IBI score < 29,

Non-Attainment:” First and second order
Il ole 5
streams will not be assessed for non-

attainment, For third to fifth order streams;

For seven or fewer samples and following
MDC RAM f{ish community protocols,

-| 75% of the stream condition index scores

must.be lower than 36. Fauna achieving
these scores are considered to be
substantially different from regional

- .| reference streams. For more than seven

samples or for other sampling and
evaluation-protocols, results must be
statistically dissimilar to contro! or

representative reference streams, '°,%°

Full: Results must be statistically similar
to representative reference or control
streams.’

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

1® Sec Table B-1 and B-2. Fof test streams that are significantly smaller than bioreférence streams where bath bioreference
streams and small control streams are used to assess the biological integrity of the fest stream, the assessment of the data should
display and take into account both types of control streams.
1% §BI scores are from “Biological Criteria for Stream Fish Communities in Missouri” 2008, Doisy, et al. for MDC. If habitat is o
likely problem the waterbody won't be listed as Category 5 based on this data. 1t still could be Category 4C, 2B, or 38B.

? For determining influence of poor habitat on those samples that are deemed as impaired, consultation with MDC RAM staff
will be utilized. If, through this consultation, habitat {s determined to be a significant possible cause for impairment, the water
body will not be rated as jmpaired, but as suspect of impairment (categories 2B or 3B),

. - [ comment [D30]: Added
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TABLE 1.2. METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY
STANDARDS USED FOR 303(D) LISTING PURPOSES: NARRATIVE CRITERIA
BASED ON NUMERIC THRESHOLDS NOT CONTAINED IN STATE WATER

QUALITY STANDARDS (10 CSR 20-7.031)

BENEFICIAL | DATA TYPE DATA COMPLIANCE WITH WATER
USES QUALITY QUALITY STANDARDS’
CODE
Protection of | Toxicity testing 2 Full: No more than one test result of
Aquatic Life of streams or statistically signifi cant deviation from
lakes using ‘controls in acute or chromc test in a three-
aquatic year period.'®
organisms o <
Non-Attainment: Requirements for full
attainment not met,
Fish Chemicals 1-2 Full: Fish tissue levels in ﬁIlets, plugs, and: |. - { Comment [D31]: Added
Consumption | (tissue) ‘eggs do not excced gUIdellnes

Non-Attamment: Requnrements for full

attainment not met.

Duration of Assessment Period

Except where the assessment period is specifically noted in Table 1.1, the time period for
which data will be used in making the assessments noted in Table 1 will be determined by the
data age considerations provided in Section I11.C.3.3.1 and data rcpresentativeness
considerations in Table 1.1 and footnote 14.

Assessment of Tier Three Waters

Waters given Tier Three protection by the antidegradation rule at 10 CSR 20-7.031(2),
shall be considered impaired if water quality data indicate a reduction in the waters’
historical quality. Historical quality is determined from past data that best describes the
waters’ quality following promulgation of the antidegradation rule and at the time the water

was given Ticr Three protection.

2! Fish tissue threshold levels are; chlordane 0.1 mg/kg (Crellin, J.R. 1989, “New Trigger Levels for Chlordane in Vish-Revised
Memo™ Mo, Dept. of Health inter-office memorandum. June 16, 1989); mercury 0.3 mg/kg based on “Water Quality Criterion
for Protection of Human Health: Methylmercury™ EPA-823-R-01-001. Jan. 2001,

» In'a 2012 DHSS Memo (not yet approvcd) these values have changed: Chlordane - 0.2 ; Mercury -0.27 ; PCBs - 0.540 ; lead
has not changed, but Ihey do add atrazinc and PDBESs (Figh Fillet Adyisory Concenlntlons (FFACs) ln Missouri)

« Dittp://www .epa pov/waterscience/eriteria/methvimercury/merctitLpdf: PCBs 0.75 mg/kg, MDHSS Memorandum August 30,
2006 “Development of PCB Risk-based Fish Consumption Limit Tables™, and lead 0.3- mg/kg (World Health Organization

1972. “Ivaluation of Certain FFood Additives and the Contaminants Mercury, Lead and Cadmium . WHO Techni

1 Report

Series No. 505, Sixteenth Report on the Joint FAO/WHO Expert Committee on Food Additives. Geneva 33 pp. Assessment of
Mercury will be based on samples solely from the following higher trophic level fish species; walleye, sauger, trout, black
bass, whitc bass, striped bass, northern pike, flathead catfish and blue catfish.
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Historical data gathered at the time the waters were given Tier Three protection will be
used if available. Because historical data may be limited, the historical quality of the
waters may be determined by comparing data from the assessed segment with data from a
“representative” segment. A representative segment is a body or stretch of water that best
reflects the conditions that probably existed at the time the antidegradation rule first applied

“to the waters being assessed. Examples of possible representative data include 1) data from

segments upstream from assessed segments that receive discharges of the quality and
quantity that mimic the historical discharges to the assessed segment, and 2) data from
other bodies of water in the same ecoregion having a similar watershed and landscape and
receiving discharges and runoff of the quality and quantity that mimic the historical

-discharges to the assessed segment. The assessment may also use data from the assessed

segment gathered between the time of the initiation of Tier Three protection and the last
known point in time in which upstream discharges, runoff and watershed conditions
remained the same may if the data do not show any significant trends of declmmg water
quality during that period.

The data used in the comparisons will be tested for normality and an appropriate statistical
test will be applied. The null hypothesis for the test will be that assessed segment and the
representative segment have the same water quality. This will be a one-tailed test (the test
will consider only the possibility that the assessed segment has poorer water quality) with
the alpha level of 0.1, meaning that the test must show greater than a 90 percent probability
that the assessed segment has poorer water quality than the representative segment before
the assessed segment can be listed as impaired. .

Other Types of Information

Observation and evaluation of waters for noncompliance with state narrative water
quality criteria. Missouri’s narrative water quality criteria, as described in 10 CSR 20-
7.031 Section (3), may be used to evaluate waters when a quantitative value can be
applied to the pollutant (see Table I page 15). These narrative criteria apply to both
‘classified and unclassified waters and prohibit the following in waters of the state:

_a. Unsightly, putrescent or harmful bottom deposits,
Qil, scum and floating debris,
Unsightly color, turbidity or odor,

" Substances or conditions causing toxicity to human, animal or aquatic life,
Human health hazard due to incidental contact,

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

@ S0 a0 o

Physical, chemical or hydrologic changes that impair the natural biological
community, and

h. Used tires, car bodies, appliances, demolition debris, used vehicles or equipment
and any solid wasle as defined by Missouri’s Solid Waste Law,

i. Acute toxicity.
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2. Habitat assessment protocols for wadeable streams have been established and are

conducted in conjunction with sampling of aquatic invertebrates and the analysis of
aquatic invertebrates data. The Department will not use habitat assessment data alonc for

assessment purposes.

E. Other 303(d) Listing Considerations

4.

Adding to the Existing List or Expanding the Scope of Impairment to a Prevnously Listed
Water

The listed portion of an impaired water may be increased based on recent monitoring data
following the guidelines in this document. One or more new pollutants may be added to
the listing for a water already on the list based on recent monitoring data following these
same guidelines. Waters not previously listed may be added to the list followmg the
guidelines in this document.

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

The listed portion of an impaired water may be decreased based on recent monitoring
data following the guidelines in this documént. One or more pollutants may be deleted
from the listing for a water already on the list based on recent monitoring data following
these same guidelines. Waters may be completely removed from the list for several
reasons’?, the most common being (1) water has returned to compliance with water
quality standards or (2) the water has an approved Total Maximum Daily Load study.

Prioritization of Waters for Total Maximum Daily Load Development

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

» scverity of the water quality problem

* amount of time necessary to acquire sufficient data to develop the Total Maximum
Daily Load .

o court orders, consent decrees or other formal agreements

. budgetary ‘constraints, and

o amenability of the problem to treatment

The department’s Total Maximum Daily Load schedule will represent its prioritization.

Resolution of Interstate/International Disagreements

2 see, “Guidance for 2006 Assessment, Listing and Reporting Requirements Pursuant to Sections 303(d), 305(b) and 314 of the
Clean Water Act™. USEPA, Office of Water, Washington DC.
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The Department will review the draft 303(d) Lists of all other states with which it shares a
border (Missouri River, Mississippi River, Des Moines River and the St. Francis River) or
other interstate waters. Where the listing in another state is different than in Missouri, the
department will request the data upon which the listing in the other state is based. This
data will be reviewed following all data evaluation guidelines previously discussed in this
document. The Missouri list may be changed pending the evaluation of this additional data.
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Appendix A

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

G.

How should statistical approaches be used in attainment determinations?

The state’s methodology should provide a rationale for any statistical interpretation of data
for the purpose of making an assessment determination.

Description of statistical methods to be employed in various circumstances:

The methodology should provide a clear explanation of which analytic tools the state
uses and under which circumstances. EPA recommends that the methodology explain
issues such as the selection of key sample statistics (arithmetic mean concentration,
median concentration, or a percentile), null and alternative hypotheses, confidence
intervals, and Type 1 and Type |1 ervor thresholds. The choice of a statistic tool
should be based on the known or expected distribution of the concentration of a
pollutant in the scgment (e.g., normal or fog normal) in both time and space.

Past EPA guidance, 1997 305(b) and 2000 CALM, rccommended making non-
attainment decisions for “conventional pollutants” — Total Suspended Solids, pH,
Biochemical Oxygen Demand, fecal coliform bacteria and oil and grease — when
more than 10% of mecasurements exceed the water quality criterion; however, EPA
guidance has not encouraged use of the 10% rule with other pollutants, including
toxics. Use of this rule when addressing conventional pollutants, is appropriate if its
application is consistent with the manner in which the applicable water quality
criterion are expressed. An example of a water quality criterion for which an
assessment based on the 10% rule would be appropriate is the EPA acute water
quality criterion for.fecal coliform bacteria, applicable to protection of water contact
recreational use, This 1976-issued water quality criterion was expressed as, “...no
more than ten percent of the samples exceeding 400 CFU per 100ml, during a 30-day
period. This assessment methodology is clearly reflective of the water quality
criterion.

On the other hand, use of the 10 percent rule for interpreting water quality data is
usually not consistent with water quality criterion expressed either as: (1)
instantaneous maxima not to be surpassed at any time; or (2) average concentrations
over specified times. In the case of “instantaneous maxima (or minima) never to
occur” criteria use of the 10 percent rule typically leads to the belief that segment
conditions are equal to or better than specified by the water quality criterion, when
they in fact are considerably worse. '(That is, pollutant concéntrations are above the
criterion concentration a far greater proportion of the time than specificd by the water
quality criterion). Conversely, use of this decision rule in concert with water quality
criterion expressed as average concentrations over specific times can lead to
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concluding that segment conditions are worse than water quality criterion, when in
fact, they are not. 1f the state applies different deciston rules for different types of
pollutants (e.g., toxic, conventional, and non-conventional pollutants) and types of
standards (e.g., acute versus chronic criteria for aquatic life or human health), the
state should provide a reasonable rationale supporting the choice of a particular
statistical approach to each of its different sets of pollutants and types of standards.

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

EPA strongly encourages states to highlight policy decisions implicit in the statistical
analysis that they have chosen to employ in various circumstances.: For example, if
hypothesis testing is used, the state should make its decision-making rules transparent
by explaining why it chose either “meeting Water Quality Standards” or “not meeting
Water Quality Standards” as the null hypothesis (refutable presumption) as a general
rule for all waters, a category of waters, or an individual segment. Starting with the
assumption that a water is “healthy” when employing hypothesis testing means that a
segment will be identified as impaired, and placed in Category 4 or 5, only if
substantial amounts of credible evidence exist to refute the presumption. By contrast,
making the null hypothesis “Water Quality Standards not being met” shifts the burden
of proof to those who believe the segment is, in fact meeting Water Quality
Standards.

Which “null hypothesis™ a state selects could likely create contrasting incentives
regarding support for additional ambient monitoring among different stakeholders. If
the null hypothesis is “meeting standards”, there was no previous data on the
segment, and no additional existing and readily available data and information is
collected, then the “null hypothesis” cannot be rejected, and the segment would not
be placed in Category 4 or 5. ‘In this situation, those concerned about possible
adverse consequerces of havmg a segment declared “impaired” might have little
interest in-collection of additional ambicnt data. Meanwhile, users of the segment
would llkely avant to have the segment monitored, so they can be assured that it is
‘indeed capable of supporting the uses of concern. On the other hand, if the null
hypothesm is changed to “segment not meeting Water Quality Standards™: then those
“«that-would prefer that a pamcular segment not be fabeled “impaired™ would probably
‘want more data collected, in hopes of proving that the null hypothesis is not true.

Another key policy issue in hypothesis testing is what significance level to use in
deciding whether to reject the null hypothesis. Picking a high level of significance
for rejecting the null hypothesis means that great emphasis is being placed on
avoiding a Type | error (rejecting the null hypothesis, when in fact, the null
hypothesis is true). This means that if a 0.10 significance level is chosen, the state
wants to keep the chance of making a Type I error at or below 10 percent. Hence, if
the chosen null hypothesis is “segment meeting Water Quality Standards”, the state is
trying to keep the chance of saying a segment is impaired, when in reality it is not,
under 10 percent.
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An additional policy issue is the Type 11 errors (not rejecting the null hypothesis,
when it should have been). The probability of Type 1l errors depends on several
factors. One key factor is the number of samples available. With a fixed number of

samples, as the probability of Type I error decreases, the probability of a Type 11 error

increases. States would ideally collect enough samples so the chances of making
Type 1 and Type 1l errors are simultaneously small. Unfortunately, resources needed
to collect those numbers of samples are quite often not available.

The final example of a policy issue that a state should describe is the rationale for
concentrating limited resources to support data collection and statistical analysis in
segments where there are documented water quality problems or where the:
combination of nonpoint source loadings and point source dlscharges would mdlcate
a strong potential for a water quality problem to exist. :

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

® Concluding the segment is impaired, when in fact it is not, and
¢ Deciding not to dcclare a segment impaired, when it is in fact impaired.

States should specify in their methodology what significance level they have choscn to use, in
various circumstances. The methodology would best describe in “plain English” the likelihood
of deciding to list a segment that in reality is not impaired (Type 1 error if the null hypothesis is
“segment not impaired™). Also, EPA encourages states to estimate, in their assessment
databases, the probability of making a Type 11 error (not putting on the 303(d) List a segment
that in fact fails to meet Water Quality Standards), when: (l) commonly-available numbers of
grab samples are available; and (2) the degree of variance in poIIutant concentrations are at
commonly encountered levels. Tor example, ifan ‘assessment is being performed with a hvater
quality criteria (WQC) ¢ expressed as a 30-day average concentration of a certain pollutant, it _
would be useful to cstimate the probabxhty of a Type Il error when the number of available
samples over a 30-day penod is equal to the average number of samples for that pollutant in
segments statewide, or in a given group of segments, assuming a degree of variance in levels of
the pollutant often observed over typical 30-day periods.

~ - Comment [D32): Added
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Appendix B

Statistical Considerations

The most recent EPA guidance on the use of statistics in the 303(d) listing methodology document
is given in Appendix A. Within this guidance there are threc major recommendations regarding

statistics:

¢ Provide a description of which analytical tools the state uses under various circumstances,

¢  When conducting hypothesis testing, explain the various circumstances under which the
burden of proof is placed on proving the water is impaired and when it is placed on proving
the water is unimpaired, and

¢ Explain the level of statistical significance used under various circumstances.

Description of Analytical Tools

The Tables B-1 and B-2 below describes the analytical tools the deriaﬂmem will use to determine
impairment (Table B-1) and to determine when listed waters are no longer impaired (Table B-2).

TABLE B - 1. DESCRIPTION OF ANALYTICAL TOOLS FOR DETERMINING IF
WATERS ARE IMPAIRED

and control stream.

tabular “t” value
for test alpha

Beneficial Analytes Analytical Tool Decision Rule/ Criterion Used Significance
Use | Hypothesis with the Level
] - Decision Rule *
Narrative Color Hypothesis Test _ | Null Hypothesis: Reject Null 0.10
Criteria (Narrative) | Two Sample, one tailed | There is no Hypothesis if
“t“Test - difference in color | calculated “t”
between test stream | value exceeds

) Where hypothesis testing is used for media other than fish tissue, for data sets with five samples or fewer, n 75 percent

confidence interval around the appropriate central tendencies will be nsed to determine use attainment status. Use attainment will
be determined as follows: (1) If the criterion value is above this interval (all values within the interval are in conformance with
the criterion), rate as unimpaired. (2) If the criterion value falls within this interval, rate as nnimpaired and place in Category 2B
or 3B. (3) Ifthe criterion value is below this interval (all values within the interval are not in conformance with the criterion),
ratc as impaired. For fish tissue (his procedure will be used with the following changes: (1) it will apply only to sample sizes of
less than four and, (2) & 50% confidence interval will be used in place of the 75% confidence interval,
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TABLE B- I. DESCRIPTION OF ANALYTICAL TOOLS FOR DETERMINING IF

sided confidence limit™

-{ Comment {D33]: Added, and removed “one

J

For RAM Fish IBI
protocol:

Binomial probability for
Sample sizes 8 or more.

Yor testslreamis ~ ~
‘the same as for

biological criteria
reference streams..

significantly less
than for biological
critcria reference
streams.

WATERS ARE IMPAIRED
Beneficial Analytes Analytical Tool Decision Rule/ - Criterion Used Significance
Use Hypothesis with the Level
Decision Rule
Bottom Hypothesis Test, ffwo Null Hypothesis: Reject Null 0.40
Deposits Kampie, one tailed “t Solids of Hypothesis if 60%
(Namative) |“Tests| | anthropogenic __ [ Lower Confidence { ____ .
origin cover less Limit (LCL) of
than 20% of stream | mean percent fine
boltom where scdiment
velocity is Icss than | deposition (pfsd)
0.5 feet/second. in stream is
greater than the
sum of the pfsd in
the control and 20
% morc of the
stream bottom.
i.e., where the pfsd
is expressed as a
decimal, test
stream pfsd >
(control stream
pfsd)+
(020)*
Aquatic Life | Biological | For DNR Invert Using DNR Invert. | Reject Nuli 0.10
Monitoring | protocol: . protocol: Hypothesis
(Narrative) | Binomial probability Null Hypothesis: if frequency of
for Sample sizes 8 or Frcqucncy of full fuliy suslaining
more. : sustaining scores | scores on test

more”

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

-1 Comment [D35]: Same comment as above

3 1f data s non-notmal a iohparametric fesi will be sed as'a comparison of medians. The same 20% difference still applies.
With current software we use the Mann-Whitney test.

235



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

Page 34 of 38

TABLE B - 1. DESCRIPTION OF ANALYTICAL TOOLS FOR DETERMINING IF
WATERS ARE IMPAIRED

Significance

Comment [D36]: Added )

Comment [D38]): Added, removed “0.10" ]

Comment [D37]: Added, iéroled ¥ xteéiane
frequency is significantly viore than 10%”

Beneficial Analytes Analytical Tool Decision Rule/ Criterion Used
Use Hypothesis with the Level
Decision Rule
For DNR Invert protocol | A direct Rate as impaired if | Not applicable
and sample sizes greater | comparison of biological criteria
than 30: frequencies reference stream
Direct comparison. between test and frequeticy of
. biological criteria | sustain-
For RAM Fish IBI reference streams | ing scores 'is more
protocoland | will be made than five percént
sample sizes greater than more than test
30: ‘ - stream.
Direct comparison; : -
For other biological data: | Null Hypothesis, Reject Null 0.1
An appropriate Community Hypothesis
parametric or metric(s) in test If metric scores
nonparametric test will | stream is the same | for test stream are
be used. as_for a reference significantly less
stream or control than reference or
.| _streams. . control streams.
Other biological
‘| monitoring to be
(determined by type
of data.
Aquatic Life | Toxic Not applicable .| Nomore thanone | Not applicable Not applicable
Chemicals . " | toxic event, toxicity
in "| test failure or
Water. exceedence of acute
(Numeric) _| or chronic criterion
- .| in 3 years.
Toxic Comparison of mean to | Waters are judged
Chemicals | PEL value. to be Impaired if
in_ - "sample mean
Sediments Exceeds 150% of
(Narrative) PEL or 150% of
PEQ?
Aquatic Life | temperature, | Binomial probability Null Hypothesis: Reject Null Not
pH, total No more than 10% | Hypothesis if the | applicabld. -
diss, gases, of samples exceed | Type | error rate is
oil and ‘the_ water quality lessthan0.1} . [
grease, diss. “criterion ]
oxygen
(Numeric)

3 Where there is convincing evidence of a healthy biological community (fish and/or aquatic invertebrate moniloring data) or
convincing evidence of a lack of toxicity (two species bioassay tests of sediment elutriate water or sediment pore water), this
evidence will be evaluated in conjunction with the sediment PEL data.
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TABLE B- 1. DESCRIPTION OF ANALYTICAL TOOLS FOR DETERMINING IF

237

WATERS ARE IMPAIRED
Beneficial Analytes Analytical Tool Decision Rule/ Criterion Used Significance
Use Hypothesis with the Level
Decision Rule ®
Groundwater | E.coli Binomial Probability __ | Null Hypothesis: _ _| Reject Null | 010 _.. «—-[comment {D39]: Removed “10% Exceedance™ _]
| | Protection No more than 10% | Hypothesis if the
of samples exceed | {Type I error rate is
the less than 0.1° - [ Comment [D40): Added, removed “exceedance J
water quality v frequency is significantly more than 10%"
criterion
Fish Toxic Hypothesis test Null Hypothesis: Reject-Null 0.40
Consumption | Chemicals 1-Sided Confidence Levels of Hypothesis -
in water Limit contaminants in if the 60% LCL is
(Numeric) water do not exceed |:greater than the
criterion. criterion value.
Fish Toxic Four or more samples: Null Hypothesis: Reject Null 0.40
Consumption | Chemicals | Hypothesis test Levels in fillet Hypothesis if the
in Tissue 1-Sided Confidence samples or'fish | %60%LCL is
(Narrative) | Limit -eggs donot exceed | greater than the
criterion; criterion value.
Drinking Toxic Hypothesis test Nult Hypothesis: Reject Null 0.40
Water Chemicals | 1-Sided Confidence .| Levels of Hypothesis if the
Supply (Numeric) limit contaminants do '60% LCL is
(Raw) not exceed greater than the
criterion. criterion value.
Drinking Non-toxic Hypothesis test Null Hypothesis: Reject Null 0.40
Water Chemicals | 1-Sided Confidence Levels of Hypothesis
Supply (Numecric) limit contaminants do if the 60% LCL is
(Raw) not exceed greater than the
. criterion. criterion value.
Drinking Toxic Methods stipulated by Methods stipulated | Methods Methods
Water Chemicals | Safe Drinking Water by stipulated by stipulated by
Supply Act Safe Drinking Safe Drinking Safe Drinking
(Finished) Walter Water Water Act
Act Act
Whole Body | Bacteria Geometric Mean Null Hypothesis: Reject Null -Not
Contact and | (Numeric) Levels of Hypothesis Applicable
Sccondary contaminants do if the Geometric
Contact Rec. not exceed Mean )
criterion, ‘is greater than the
criterion value.
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TABLE B - 1. DESCRIPTION OF ANALYTICAL TOOLS FOR DETERMINING IF

WATERS ARE IMPAIRED

criterion value.

Beneficial Analytes Analytical Tool Decision Rule/ Criterion Used Significance
Use Hypothesis with the Level
Decision Rule
Irrigation & | Toxic Hypothesis test Null Hypothesis: Reject Null 040
Livestock Chemicals | 1-Sided Confidence Levels of Hypothesis if the
Water (Numeric) limit contaminants do 60%LCL is
not excecd greater than the
criterion. criterion value.
Protection of | Nutrients in | Hypothesis test™ Null hypothesis: Reject Null 0.40
Aquatic Life | Lakes Criteria are not hypothesis if 60%
(Numeric) exceeded. LCL value is
more than

3 State nutrient criteria require at least four samples per year taken near the outflow point of the lake (or reservoir) between May
1 and August 31 for at least four different, not necessarily conseculive, years.
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TABLE B - 2. DESCRIPTION OF ANALYTICAL TOOLS FOR DETERMINING WIIEN WATERS ARE

{ Commeent [D41]: Previously foutnote 27 wasa '
- te25 R d duplicati

NO LONGER IMPAIRED
Bencficial Analytes Analytical Tool Decision Rule/ Critcrion Used Significance
Use Hypothesis with the Level
Decision Rule "’
Narrative Color Same as Table B-1 Same as Table B-1 | Same as Table 0.40
Criteria (Narrative) B-1 .
Bottom Same as Table B-1 Same as Table B-1 | Same as Table 040
Deposits B-1
(Narrative)
Aquatic Life | Biological | DNR Invert Protocol: Same as Table B-1 | Same as Table 0.40
Monitoring | For 8 to 30 samples B-1
(Narrative) | Samc as Table B-1 :
RAM Fish 1B1 Protocol:
For 8 to 30 samplcs
Same as Table B-1
For DNR Invert Protocol | Same as Table Same as Table Same as Table
For more than 30 B-1. B-1. B-1.
Same as Table B-1 o
RAM Fish 1Bl Protocol:
For 8 to 30 samples
Same as Table B-1
For other biological data: | Same as Table Samc as Table 0.40
Same as Table B-1. B-1. B-1.
Toxic Same as Table B-1. .| Same as Table Same as Table Same as Table
Chemicals : B-1. B-1. B-1.
in Water.
Toxic Comparison of mean to .{ Water is judged to | Not applicable Not applicable
Chemicals | PEL value. be unimpaired if
in sample mcan does
Sediments not exceed 150 %
of PEL or 150% of
PEQX o
Aquatic Life | Temperatur | 30 or fewer samples: Same as Table Same as Table Samc as Table{ d
* . | e.pH, total | Same as Table B-1. B-1. B-1. B-1.
diss. gases,
oil and
greasc, More than 30 samples: Same as Table Same as Table Same as Table
diss. oxygen | Same as Table B-1. B-1. B-1. B-1.
Groundwater | E.coli Same as Table B-1. Same as Table Same as Table Same as Table
Protection B-1. B-1. B-1.
Fish Toxic Samc as Table B-1., Same as Table Reject null 0.40
Consumption | Chemicals B-1. hypothesis if the
in water 60% UCL is
greater than the
criterion value.
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TABLE B - 2, DESCRIPTION OF ANALYTICAL TOOLS FOR DETERMINING WHEN WATERS ARE
NO LONGER IMPAIRED
Beneficial Analytes Analytical Tool Decision Rule/ Criterion Used Significance
Use Hypothesis with the Level
Decision Rule "’
Toxic Same as Table B-1. Same as Table Reject null 0.40
Chemicals B-1. hypothesis if the
in Tissue 60% UCL is
greater than the
criterion value.
Drinking Toxic Same as Table B-1. Same as Table Reject null 0.40
Water Chemicals B-1. hypothesis if the
Supply 60% UCL is
(Raw) greater than the
criterion value.
Drinking Non-toxic | Same as Table B-1. Samc as Table Reject null . 0.40
Water Chemicals B-1. . | hypothesis if the
Supply ‘| 60% UCL is
(Raw) greater than the
criterion value.
Drinking Toxic Same as Table B-1. Same as Table Same as Table Same as Table
Water Chemicals, B-1. . B-1. B-1.
Supply
(Finished) .
Whote Body | Bacteria Same as Table B-1. Same as Table Same as Table Not applicable
Contact and B-1, . B-1
Secondary o
Contact Rec. :
Irrigation & | Toxic Same as Table B-1. | Same as Table Reject null 040
Livestock Chemicals L | B-1, hypothesis if the
Water 60% UCL is
greater than the
criterion value.
Protection of | Nutrients in | Same as Table B-1. Same as Table Same as Table 0.40
Aquatic Life | Lakes B-1. B-1.

Rationale for th\g‘ Burden-of-Proof

Hypothesis testing is'a common statistical practice. The procedure involves first stating a
hypothesis you want to test, such as “the most frequently seen color on clothing at a St. Louis
Cardinals game is red” and then the opposite or null hypothesis “red is not the most frequently seen
color on clothing at a Cardinals game.” Then a statistical test is applied to the data (a sample of the
predominant color of clothing worn by 200 fans at a Cardinals game on July 12) and based on an
analysis of that data, one of the two hypotheses is chosen as correct.

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

For analysis of a specific kind of data, cither the test significance level or the statement of null and
alternative hypotheses, or both, can be varied to achieve the desired degree of statistical rigor. The
‘department has chosen to maintain a consistent set of null and alternate hypotheses for all our
statistical procedures. The null hypothcsis will be that the water body in question is unimpaired and
the alternate hypothesis will be that it is impaired. Varying the level of statistical rigor will be
accomplished by varying the test significance level. For determining impairment" (Tablc B-1) test
'sngmﬁcance levels are set at either 0.1 or (.4, meaning the data must show a 90% or 60%
probability respectlvely, that the water body is impaired. However, if the department retained these’
same test significance levels in determining when an impaired water had been restored toan
‘unimpaired status (Table B-2) some undesirable results can occur. :

For example, using a 0.1 significance level for determining both. lmpmrment and nonimpairment; if.
the sample data indicate the stream had a 92 percent probability of being impaired, it would be rated
as impaired. If subsequent data was collected and added to the database and the data now showed
the water had an 88 percent chance of being impaired, it would be rated as unimpaired. Judging as*
unimpaired a water with only a 12 percent probability of bemg unimpaired is clearly a poor
decision. To correct this problem, the dcpartmcnt will use a test significance level of 0.4 for some
analytes and 0.6 for others. This will increase our confidencé in determining compliance with
criteria to 40 percent and 60 percent respectively under the worst case conditions, and for most
databases will provide an even higher level of confidence;

Level of Significance Used in Tests

The choice of significance levels is largely related to two concerns. The first is concerned with
matching error rates with the severity of the consequences of making a decision error. The second
addresses the need to balance, to the degree practicable, Type 1 and Type 1l error rates.

For relatively small databases, the disparity between Type I and Type I errors can be large. The
table below shows error rates calculated using the binomial distribution for two very similar
situations. Type'1 error rates are based on a stream with a 10 percent exceedence rate of a standard:
and Type 'l error rates for a stream with a 15 percent exceedence rate of a standard. Note that
choosing a Type | error rate of 0.05 rather than 0.10 increases an already very large Type Il error
rate by about 10 percent. Also note that for a given Type | error rate, the Type 11 error rate declines
as sample size increases.
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Table B - 3. Effects of Type I Error Rates and Sample Size on Type Il Error
Rates

No. of | No. Meeting Typel | Type| No. of No. Meetind Type1 [ Type I
Samples| Standards | Error | I Samples | Standards | Error | Error
Rate Error Rate Rate
Rate

6 5 469 | .78 4 2 .05 .89

11 9 302 | .78 9 6 05 [ .86

18 15 266 | .72 15 11 .05 .82

25 21 236 | .68 21 16 .05 .80

27 20 .05 .78

Use of the Binomial Probability Distribution for Interpretation of the Ten Percent Rule

There are two options for assessing data for compliance with the ten percent rule. One is to simply
calculate the percent of time the criterion value is not met and to judge the water to be impaired if
this value is greater than ten percent. ‘The second method is to use some evaluative procedure that
can review the data and provide a probability statement regarding the complmnce with the ten
‘percent rule. Since the latter option allows assessment decisions relatlve to specific test
significance levels and the first option does not, the latter- optlon ispreferred. ‘The procedure chosef:

‘is the binomial probability Idlstnbutton . : . - | Comment [D42]: Removed from sentence “for
TTTT oS ST T oo m s s m e s et dalase(suptosi:u:lo. Useofthebinomiul

probability is difficult for larger sample sizes. And

Other Statistical Considerations o L for these larger data sets impajtment will be
. ined by making direct panson of percent
. . Lo . . of samples not compliant with the criterion value
Prior to calculation of confidence limits, the normality of the data set will be evaluated. If with the ten percent guideline,”

normality is improved by a data transformatlon, the confidence limits will be calculated on the
transformed data.

Time of sample collection may be biased and mterfere with an accurate measurement of frequency
of exceedence of a criterion, Data sets composed mainly or entirely of storm water data or data
collected only during a season when water quality problems are expected could result in a biased
estimate of the true exceedence frequency. In these cases, the department may use methods to
estimate the true annual frequency and display these calculations whenever they result in a change
in the impairment status of a water.

For waters judged to be impaired based on biological data where data evaluation procedures are not

specifically noted in Table 1, the statistical procedure used, test assumptions and results will be
reported. .
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Appendix C
Examples of Statistical Procedures

Two Sample “t” Test for Color

Null Hypothesis: Amount of color is no greater in test stream than in a control stream. (As stated,
this is a onc-sided test, meaning that we are only interested in determining whether or not the color
level in the test strcam is greater than in a control stream.) If the null hypothesis had been “amount
of color is different in the test and control streams” we would have been interested in determining if
the amount of color was either less than or greater than the control strcam, a two-sided test).

Significance Level (also known as the alpha level): 0.10

Data Set: Pfatinum-Cobalt color units data for the test strcam and a control strecam samplcs
collected at cach stream on same date. :

Test Stream 70 45 35 45 60 60 80
Control Strecam 50 40 20 40 30 40 75
Difference (T-C) | 20 5 15 5 30 20 5

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

Calculated “t” value = (square root of n)(mean)/standard deviation = 3.86

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

Since calculated “t” value is greater than tabular t value, reject the null hypothesis and conclude that
, the test stream is impaired by color.

-1 Comment [D43]: This example was updated
from the 50% CL to the 60% LCL that is cusrently”
Gised The 60% LCL is followed regardless of
sample size, Therefore reference to fish tissue
samples less than or greater than 4 data set for fish
tissue were removed.

Data Set: data in pg/Kg 130,230, 450. Mean = 270, Standard Deviation = 163.7
The 60% Lower Confidence Limit Interval = the sample mean minus the quantity:
((0.253)(163.7)/square root 3) =23.9. Thus the 60% LCL Confidence Interval is

246.088 pg/Ke.

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

While sediment criteria in the form of Probably Effect Concentrations®” are given for several
individual contaminants, it is recognized that when multiple contaminants occur in sediment,
toxicity may occur even though the level of each individual pollutant does not reach toxic levels.
The method of estimating the synergistic effects of multiple pollutants in sediments given in
McDonald et al '° is the calculation of a Probably Effect Concentrations Quotient. This
calculation is made by dividing the pollutant concentration in the sample by the Probably Effect

Concentrations value for that pollutant. For single samples, the |va|ues are summedand - . - | Comment [D44]: Added
normalized by dividing that sum by the number of pollutantd. For multiple samples. the mean of - -{ Comment [DAS]: Removed * Since the IAD
the concentration value for each parameter will be used for the quotient, - yaes 15096 of the PLL as the 0}"'7,":””’54‘"""’ L we
* S | quatient by nsing 150% of the PEL value in the
Example: A sediment sample contains the following results in mg/kg. + Lealadation”
Arsenic 2.5, Cadmium 4.5, Copper 17, Lead 100, Zinc 260 { comment [D45]: Added J

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

Probably Effect Concentrations Quotient =
((2.5/(33)) + (4.5/(4.98)) + ( 17/(149)) +( 100/(128)) +(260/(459)))/5 = 0. 488

Based on research by McDonald (2000) 83% of sedlment samples with Probably Effect
Concentrations quotients less than 0.5 were non-toxic while 85% of sediment samples with
Probably Effect Concentrations quouents greater than 0.5 were toxic. Based on these findings a
‘Probably Effect Concentrations to insure consnslency with the threshold values used for
individual pollutants (150% of PEC valuc), a quotlcnt greater than 0.75 will be judged to be
toxic.

%7 Level at which harmful effects on the aquatic community are likely to be observed.
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Proposed 2016 Listing Methodology - Summary of Public Comments and MDNR Responses

The Missouri Department of Natural Resources posted the draft 2016 Listing Methodology for
public comment. The Department accepted written comments from October 15, 2013 through
January 31, 2014.

Below is a summary of the Public Comments received in response to the Proposed 2016 Listing
Methodology. The comments and responses will be saved to the public administrative record
file and is available from the Department’s website.

General Listing Methodology Comments

1. Comments received from the St. Louis Metropolitan Sewer District (MSD), city of
Springfield, and city of St. Joseph

Making modifications to the proposed 2016 Listing Methodology Document (LMD)
during the public notice process makes public comment difficult and have likely led to
inconsistencies and confusion. The Department should improve the consistency of
language within and between Tables 1.1, 1.2, B-1, and B-2. Several typographical errors
were also noted. '

MDNR Response and Action:

The Department apologizes for any confusion it may have caused when posting a revised
version of the LMD. The revision was completed at the request of a stakeholder during
the November 2013 public availability meeting. Additional information was provided to
allow reviewers to gain a broader understanding on how fish community data was
assessed. Other minor additions or grammatical corrections also occurred, but the
additions and changes were noted on the Department’s 303(d) webpage. Both versions
of the LMD were retained on the Department’s website to provide comparison as needed.
All changes and updates where indicated in Microsoft Word using the track changes
Seature.

The Department agrees the consistency of language within and between Tables 1.1, 1.2,
B-1, and B-2 can be improved. As previously stated, it appears that many inconsistencies
are new to the proposed 2016 versions, while others appeared to have carried over from
previous versions. The Department reviewed the tables and updated as necessary to
correct any discrepancies. Any major revisions will occur during the next revision.

Typographical errors and other inconsistencies were also corrected.

20f16
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General Assessment Methodology Comments

2. Comment received from the EPA

In the discussion of toxic chemicals in Table 1.1 there is an exclusion for fish kills due to
natural causes. Is there information to indicate that natural toxic chemicals are released
at a frequency of more than once every three years on average?

MDNR Response:

A majority of the fish kill notifications are reported to the Department’s Environmental
Emergency Response (EER) hotline. The EER staff sends notification to the
Department’s regional office, Missouri Department of Conservation (MDC), and other
interested agencies. MDC conducts a follow-up fish kill investigation and provides a
report to the Department through their fish kill reporting system summarizing their
Sindings. If a fish kill is not directly associated with a reported incident, then specific
loxins are not analyzed due to the expense of characterizing an unknown substance, with
the exception of ammonia or other field measurements that can be measured with
handheld devices or field kits (e.g., Hach).

The Department uses the exclusion language in the LMD to eliminate fish fill reports that
conclude the problem was due to “summerkill” or “winterkill”, both of which are related
to oxygen demand exceeding supply caused by high rates of respiration and low volumes
in summer, and loss of aeration caused by ice cover in winter.

3. Comment received from the Association of Missouri Clean Water Agencies

The Department needs to consistently and properly express its one-in-three year listing
criteria for toxics. The one-in-three year policy is an EPA policy and not a binding rule.
The Department should rely on a greater than 10 percent provision.

MDNR Response:

The Department has adopted EPA'’s once-in-three year maximum allowable excursion
recurrence frequency — which is the times conditions in a water are worse than those
specified by the concentration and duration components of a freshwater aquatic life
criterion for a toxic chemical. EPA’s Office of Research and Development recommended
the adoption of a 1 in 3 year maximum recurrence interval based upon a literature survey
they conducted which looked at recovery rates of freshwater ecosystems from various
kinds of natural disturbance and anthropogenic stressors.
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4. Comment received from the EPA

In Table 1.1 the compliance column for dissolved oxygen references a footnote which
states that the data is only used for wide scale 305(b) assessments and not 303(d) listing.
If this reference is a typographical error and instead should reference footnote 10, that
footnote should not apply to dissolved oxygen either.

MDNR Response and Action:

The Department agrees, this was an error and was not meant to refer to dissolved oxygen
data. This error has been corrected in the “revised” version posted to the Department’s
303(d) website (http://dnr.mo.gov/envhvop/waterquality/303d him).

5. Comment received from the EPA

Table B-1 methods used a two-sided test for bottom deposits. Since the goal is to
determine if the deposits are too high not just different from the control site, the test
should be single-sided.

MDNR Response:

The Department reviewed Table B-1, located in Appendix A. The LMD states
“Hypothesis Test, Two Sample, one tailed t-test” for Bottom Deposits (Narrative) under
the “Analytical Tool” column.

6. Comments received from Newman, Comley and Ruth

Table 1.2 and B-2 provides information regarding the assessment of “objectionable
bottom deposits.” What test applies to the assessment? The t-test should not be used
because it does not appear to be a method used in the decision process. A field method
for the collection of fine sediment is not provided. How are trash and other materials
measured by the percent fine sediment deposit measurement?

MDNR Response:

The Department has a draft field procedure for estimating fine sediment deposition. This
procedure can be provided upon request.

7. Comment received from EPA

Table B-1 redefines how the binomial probability will be assessed for greater than 30
samples but there is no note or comment that it is being changed from the commission

40of16
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approved 2014 methodology and it is inconsistent with the appendix information. How
has the state’s reconsideration of this difficulty led to the removal of the sample size
mediated analysis?

MDNR Response:

The Department has discovered that Microsoft Excel provides a binomial probability
Junction (BINOMDIST). Using the Microsoft Excel function allows the Department to
calculate the binomial probability of samples sizes greater than 30.

8. Comments received from MSD and city of Springfield

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

MDNR Response:

As new information is obtained for a water body, it is reassessed to determine if
conditions remain the same or have improved. As long as watershed conditions have
remained consistent and no significant or documented pollutant controls have been
implemented in the watershed, then all available data will be considered representative
and used during the biennial assessment process. With a larger data set (which tends to
increase confidence levels), often times the data is assessed using different methods (e.g.,
10 percent rule instead of the binomial probability) described in the LMD.

If watershed conditions have changed, significant and documented pollution control
measures implemented within a watershed, the Department will consider the historical
data (pre-implementation) to no longer be representative. The Department will continue
to schedule monitoring or request quality assured data from other available sources to
build a representative data set in an effort to document instream changes.

In a few cases, the “level of significance” changes from 0.1 to 0.4 for delisting a water,
while in other instances, the data is compared to the upper confidence level instead of the
lower confidence level. This is to ensure a previously listed water is now supportive of
the beneficial use. The Department has been following these procedures for the past
several listing cycles to prevent a water body from continually being listed and delisted if
lower level of significance or confidence levels are used.

S5of16
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9.

10.

11.

Comment received from MSD

Revise the Section I. B. regarding “Threatened Waters” to more accurately reflect EPA
guidance. Currently the Department is not specific when addressing how threatened
waters will be evaluated. Suggested wording was provided “When a statistically-valid
time trend analysis indicates that a water currently in Categories 1, 2, or 3, for one or
more discrete water quality pollutants will not continue to maintain designated beneficial
uses before the next listing cycle, it will be considered a “threatened water.” A
threatened water will be treated as an impaired water and placed in the appropriate
Category (4A, 4B, or 5).

MDNR Response and Action:
The Department agrees with the suggested wording.
Comment received from MSD

The Department should add language to Section I1.B that allows the use of site-specific
calculations, as opposed to default assumptions, when evaluating compliance for some
parameters (such as, pH, hardness, and water temperature). The Department should
amend Section 11.B, and any other relevant section, to both identify any default data
assumptions that will be used to make listing decisions and indicate that site-specific data
may be used in place of these default assumptions.

MDNR Response:

The Department is not clear where this information is stated in the LMD. The
Department requests clarification from the commenter.

Comment received from Newman, Comley and Ruth

The methodology for calculating average concentrations when duplicate samples are
included in the dataset is unclear and is not consistent across existing 303(d) listing
worksheets (examples included Crooked Creek, Strother Creek and Big Creek).

MDNR Response and Action:

The Department agrees, additional wording could be added to the listing methodology to
describe how duplicate samples are handled (averaged). A note has already been added
to many of the sediment worksheets indicating which duplicate samples were averaged.
Other worksheets will be revised during the next listing cycles.

60of16
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Sediment Toxicity Comments

12. Comment received from EPA

' For toxic sediments in Table B-1, the sample mean is identified as the assessment
number. If this is the mean of multiple sites along a segment, it could result in one site,
of many sampled, being toxic but being averaged out by cleaner sites above and/or below
that site. This could result in a portion of a segment being impaired but the segment not
being listed. The table should identify the site mean rather than the sample mean to
eliminate confusion.

MDNR Response:

The Department agrees this is a potential concern. When completing an assessment and
the accompanying worksheet, if large differences in pollutant concentrations are
observed in different parts of the same watershed, then the Department will assess each
segment separately and will physically separate the data within the assessment
worksheet. This process is the basis for the Department’s frequent listing of only a
portion of a water body.

13. Comments received from city of Springfield, Association of Missouri Clean Water
Agencies, and city of St. Joseph

The LMD provides little detail on how to analyze sediment data quality and does not
include averaging procedures. In addition, multiple samples collected within one
segment or reach should be averaged into a single data point for temporal comparisons
and reporting limits. Data values below the detection or reporting limits (censored data)
should be considered “0” as detection or reporting limits can be above the PECs and
potentially lead to a false positive impairment decision.

MDNR Response and Action:

Sediment samples should be averaged using the geometric mean. Previously, in error,
the Department had calculated concentration according to an arithmetic mean. In light
of this error, the Department reassessed all sediment pollutant worksheets and
recalculated using the geometric mean. As a result five streams will be requested to be

delisted:

e Big River (WBID 2080) delisted for zinc in sediment
o Shaw Branch (WBID 2170) delisted for cadmium in sediment
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o Village Creek (WBID 2864) was shown as category 44 based on a 2010 TMDL

for fine sediment deposition and lead
e Bee Fork (WBID3966) delisted for lead in sediment _
o Turkey Creek (WBID 3217) delisted for lead in sediment .

Stream data may be assessed within smaller assessment reaches to delineate or bracket
any potential areas of concerns (e.g., upstream and downstream comparisons). If data is
statistically similar and no observed demarcation or known pollutant source is present
within that reach/segment, then that set of data may be combined.

See MDNR response to comment 11.

Additional wording can be added to the LMD to describe how censored data is handled.
This information will be provided on the next revision. In general, if data are reported
less than the detection limit, the data value is divided by 2. If the value is greater than
the criterion, the data is not used in the assessment. If the value is less than the criterion,
the data is used in the assessment.

14. Comments received from Newman, Comley and Ruth

The Department may use older data to assess present conditions if the data remains
representative of present conditions. For sediment, since concentrations are not expected
to experience the same variability as water column concentrations, the most recent
sediment sample provides the best representative of conditions.

MNDR Response:

The Department agrees the most recent sediment data may be representative of current
conditions, however, older data may be of value to gain an overall understanding of
historical, ongoing, or sporadic events that may be occurring over time or indicate if
conditions are improving.

TMDL Comments
15. Comments received from MSD, city of Springfield, and city of St. Joseph

Water bodies currently listed as impaired for water quality criteria or beneficial uses that
are expected to change in the near future should be considered low priority for Total
Maximum Daily Load development.

8of 16
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MDNR Response and Action:

While prioritization of TMDLs is a 303(d) listing function, EPA policy no longer requires
States to include this information as part of the 303(d) listing process. A TMDL schedule
is developed by the program; therefore, this comment will be shared with program staff.
The present TMDL schedule can be found on the Department’s TMDL website:
http.//dnr.mo.gov/env/wpp/tmdl/wpc-tmdl-progress. htm

Data Age, Quanti uality, and Minimum Sample Size comments

16. Comments received from MSD, city of Springfield, Association of Missouri Clean Water
Agencies, and city of St. Joseph

Data age, quantity, and minimum sample size should be addressed when making
impairment decisions. Any data greater than 7 years old should be considered suspect.
Small data sets should not be used (e.g., less than 10 samples). Waters with small data
sets should be placed with suspected impairments into Categories 2B or 3B until
sufficient data are available to make informed decisions.

MDNR Response:

As stated by the EPA, data should not be treated as unrepresentative of water quality
conditions solely on the basis of age. Older data and information should be considered
unless supporting information indicates the data are not a representative of current
conditions. An explanation is provided in the LMD.

Department currently provides short, concise and descriptive comments on every
assessment worksheet describing the assessment procedures followed. There may be
worksheets that need additional information or explanation. The Department will review
worksheets and update as hecessary and as time allows. The public are welcome to
indicate specific water bodies they feel are lacking written justification.

Regarding sample size, although, the listing methodologies do not provide a set value
necessary for making a listing determination, these values can be inferred by referencing
the data quality code explanations. '

17. Comments received from MSD and Association of Missouri Clean Water Agencies

A complete factsheet should be provided for each listing and delisting decision and for
each water body proposed for assignment to Categories 2B, 3B, and 4C.
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MDNR Response:

The Department does not clearly understand the suggestion of creating a factsheet for
each listing category (2B, 3B, 4C, or 5) for each water body assessed. If we understand
the comment correctly, this would cause the Department to potentially create hundreds of
Jactsheets for all the water bodies placed in categories 2B, 3B, 4C, and 5. This is

because each water body has multiple designated beneficial uses that are assessed and
placed in one of five major categories (which each major category may include

additional subcategories); resulting in one water body having multiple factsheets
developed.

The Department appreciates the comment; however, at this time the Department does not
have the resources to complete this type of work. However, the Department would like to
remind stakeholders that water quality data and biological assessment reports are
available for public review from the Department’s website. The web links have been
provided here for reference and ease of access. These websites have been available from
the Department’s website for a number of years, but may have not been widely known or
easily located. In the future, the Department will provide web links from the 303(d)

" webpage.

18.

e Web link to the Department’s on-line searchable Water Quality Assessment
Database.
http://dnr.mo.gov/mocwis_public/iwga/waterbodySearch.do

e Web link to the Department’s Environmental Services Program, Water Quality
Monitoring Section. From the below link, you will find links to Aquatic
Macroinvertebrates Bioassessment Reports, and on-line database.
htip://dnr.mo.gov/env/esp/wgm/biologicalassessments.him

Comments received from Association of Missouri Clean Water Agencies and city of St.
Joseph

The Department should post all data used to support the 303(d) listing and quality
assurance project plans (QAPPs) on the 303(d) webpage. The Department should certify
that all the data used for actual 303(d) listings meet the requirements of the QAPP.

MDNR Response:

The Department’s QAPPs can be provided at anytime upon request through a Sunshine

Request. Biennially, the Department requests data and supporting documentation from

other data collection entities (e.g., other state agencies, local governments, Universities,
federal governments, etc.). Supporting documents include, field and laboratory
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19.

procedures, monitoring plans, quality control information, field and laboratory staff
experience and training. The Department reviews this information to ensure monitoring
data is collected following EPA approved methods and the field and analytical staff have
qualifications to complete the scope of work.

Comments received from Newman, Comley and Ruth

A stream should not be listed as impaired for a single macroinvertebrate sample if there is
only one sample collected and it receives a score of 14 or lower.

MDNR Response:

A according the data code requirements for biological assessments for
macroinvertebrates, a water body cannot be listed as impaired based upon a single data
point. In cases where only one macroinvertbrate sample has been collected from a water
body, the water body is placed in either the 2B or 3B category until additional data is
available.

Water Quality Criteria Comments

20. Comments received from MSD, city of Springfield, Association of Missouri Clean Water

21.

Agencies, and city of St. Joseph
The E. coli value listed in Table 1.1 is not a groundwater protection criterion.
MDNR Response and Action:

The Department agrees with this comment. The groundwater protection criteria will
need to be addressed by a beneficial use assignment in a future water quality standards
revision. The reference to “groundwater” will be removed and replaced with “losing
stream.”

Comment received from MSD

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

MDNR Response:

The Department has a responsibility of protecting all waters of the state under the
antidegradation, general (narrative) criteria, and specific criteria sections provided in 10
CSR 20-7.031 (2), (3) and (4), respectively. The general (narrative) criteria states “the
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Sollowing water quality criteria shall be applicable to all waters of the state at all times
including mixing zones. No water contamination, by itself or in combination with other
substances shall prevent the water of the state from meeting the following conditions.”
The general criteria continues to outline these conditions in a series of ‘“free from”
statements which includes color, turbidity, offensive odor, unsightly bottom deposits and
the prevention of the full maintenance of beneficial uses. The listing methodology has
provided criteria for which quantifiable measurements can be made and compared to
control stream segments (e.g., upstream) or, other local streams to compare differences
and/or similarities.

Biological Assessments and Habitat Comments

22.

23.

Comment received from Newman, Comley and Ruth

After the Clean Water Commission approval of the 2012 Listing Methodology Document
(LMD), the Department hosted Biological Assessment workgroup meetings to consider
changes to the 2014 LMD. A document titled “Evaluation of the Biological Data in the
DNR Listing Methodology Document” was developed and workgroup members
commented. It is unclear how the recommendations and unresolved issues were
incorporated into the 2016 LMD.

MDNR Response:

A sumn‘m)y of how the recommendations were incorporated into the 2016 LMD was
provided to the Bioassessment Workgroup during a meeting held on February 26, 2014.

Comments received from MSD, city of Springfield, city of St. Joseph, and Newman,
Comley and Ruth

Including considerations for habitat limitation have strengthened the fish community
assessment listing methodology protocols, but these protocols may need to be refined.
There are several questions about how the habitat metrics and 0.39 threshold were
chosen. It was also suggested to revise footnote 20 to improve consistency with
Appendix E.

MDNR Response:

The Department continues to work with members of the biological assessment workgroup
to discuss and resolve any on-going concerns. When completing biological assessments,
the assessment staff will also review all available data including habitat scores. If there
is any question about the data, staff will consult with the appropriate biologist (fish or
macroinvertebrate) to gain specific information about the site and conditions. The
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24.

25.

Department will continue to work with the Bioassessment Workgroup to refine the
biological assessment criteria. Additional information, regarding biological workgroup
meetings(s) will be forthcoming. We look forward to your participation.

The Department has revised the wording of footnote 20 as suggested.
Comment received from Newman, Comley and Ruth

Currently, when habitat assessment data indicates habitat scores are less than 75 percent
of reference or appropriate control streams, the Department reports that the 75 percent
habitat threshold and MSCI score of 16 are not interchangeable. Based upon reviewing
from Plafkin et. al (1989) study results, it has been suggested it would be more
appropriate to set the habitat score at 90 percent. -

MDNR Response:

The Stream Habitat Assessment Project Procedure (SHAPP) [which draws from the
Plafkin et al. (1989) document] states, “The total score from the physical habitat
assessment of the study sites is expected to be from 75% to 100% similar to the total

score of the reference site in order to support a comparable biological community.” The
Jollowing table, a slight modification of Plafkin et al. (1989), is found in the SHAPP.

Habitat assessment categories are as follows:

1) Comparable to Reference 200%
2) Supporting 75-89%
3) Partially Supporting 60-74%
4) Non-supporting <39%

Based on this breakdown, the 75 percent habitat quality threshold is appropriate to use
Jor determining whether a test site should be capable of a fully supporting
macroinvertebrate community. By comparison, the 90 percent threshold goes beyond
supporting and into the range of reference quality.

Comments received from the EPA, MSD, city of Springfield, city of St. Joseph, and
Newman, Comley and Ruth |

The Department should specify the methods for choosing appropriate reference and
control streams for biological data comparisons. Specific examples include: The fish
community Index of Biotic Integrity (IBI) comparisons should only occur in streams
from similar ecoregions where adequate relationships between IBI scores and
impairments exist. Test/subject streams should be compared to control streams with
similar land use, geology, watershed size, and stream morphology. Stakeholders urge the
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26.

Department to begin using the Missouri Resources Assessment Partnerships Valley
Segment Type mapping layer that has been adopted by reference in the State’s water
quality standards.

MDNR Response:

The Department provided a detailed explanation of how these streams are selected. This
information was given in a document produced by the Department and a group of
stakeholders interested in the Department’s use of biological data. Several stakeholders,
including EPA Region 7, participated in the workgroup. The document was shared with
the group members, and all on the 303(d) stakeholder group mailing list. The document
is not available from the Department’s website, but it can be made available upon
request.

In addition, the Department is currently beginning work on a tiered aquatic life use
designation. Part of that foundation work for doing this is defining, selecting, and
biomonitoring of small order stream classifications. When this work is completed and
promulgated with water quality standards, there will be a clear separation between
streams that need to be assessed using different scoring procedures based on their
stream/watershed size and/or aquatic life use tier. Until then, the Department will
continue to rely on the best professional judgment of the Department’s biologist to decide
when a target stream needs to be assessed against a group of small control streams
rather than the Macroinvertebrate Stream Condition Index (MSCI) reference streams.

Comment received from EPA

In relation to footnote 16 in Table 1.2, there are only two Mississippi Alluvial Plains
reference streams identified in the state’s water quality standards; these are Main Ditch
and Maple Slough Ditch. This is to cover three Ecological Drainage Units. Because of
the limited number of reference streams it is even more important that a method for
choosing appropriate control streams is outlined in the state’s listing methodology where
the use of control streams is allowed in the state’s water quality standards.

MDNR Response:

The Department agrees. This procedure will be improved by the development and

- promulgation of tiered aquatic life use designation specifically for streams in the

Mississippi Embayment.
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27. Comment received from Newman, Comley and Ruth

The aquatic invertebrate protocol describes full attainment of beneficial uses for 7
samples or fewer, and when 75 percent of the stream condition index scores are 16 or
greater or 14 or lower. What happens when there is an even split in the scores (14, 14,
16, 16)?

MDNR Response:

In the example provided the data would be considered inconclusive and the water body
placed in category 2B or 3B until additional information becomes available.

28. Comment received from Newman, Comley and Ruth

The Department should include habitat evaluation information on the biological
assessment worksheets, along with the control streams information so the information is
transparent and allows external entities to understand and compare the information
provided.

MDNR Response and Action:

The Department agrees. This information can be incorporated into future biological
assessment worksheets. In addition, aquatic macroinvertebrate data and reports can
also be accessed from the Department’s website. This information has been available for
a number of years, but may have not been widely known or easily located. The web link
has been provide here for reference and will be added to the LMD and 303(d) website.

o Web link to the Department’s Environmental Services Program, Water Quality
Monitoring Section. From this link, one will find links to the Aquatic
Macroinvertebrates Bioassessment Reports, and on-line database:
http:/rdnr.mo. cov/enviespAvgmbiologicalussessments. htn

29. Comments received from MSD, city of Springfield, city of St. Joseph, and Newman,
Comley and Ruth

The Department should clarify how it intends to apply and interpret “other biological
data” when listing or de-listing water body segments. Other biological endpoints should
be carefully assessed if considered for impairment decisions.
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30.

MDNR Response:

The Department may use “other biological data” when data is available for a particular
water body. Because there are many other types of biological data, there is not just one
method that would be used to assess this data. Generally the standard statistical
hypothesis test would be the main tool used, however, in statistics the nature of the data
itself often defines which tests may be more appropriate.

Comments received from MSD, city of Springfield, city of St. Joseph, and Newman,
Comley and Ruth

The “Weight of Evidence” approach used to translate narrative criteria should be more
clearly explained.

MDNR Response and Action:

Several years ago, the Clean Water Commission discussed that whenever a listing
decision is made based on narrative criteria, a “Weight of Evidence” approach will be
Jfollowed. As a result of this discussion, the Department provides all assessment
worksheet information that may be relevant to a “Weight of Evidence” listing decision.
The “Weight of Evidence” approach is not a type of assessment, but a method for
analyzing and synthesizing information. Overall, the Department will look at all
available data to determine if the beneficial uses are being met. This could be completed
through conditional or causal type of Weight of Evidence approach. Clarification will be
provided in the LMD.
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Biological Assessments and Habitat Comments

Overview of how the recommendations and unresolved issues were incorporated into
the 2016 Listing Mecthodology Document (LMD) (Refer to Table 1 for additional
information).
o John Ford provided an overview of the Bioassessment Workgroup Recommendation
document and how those recommendations were incorporated into the 2016 LMD.

Item 1. Continue using DNR method for selecting small control streams: These

procedures were developed by the DNR lab. These are currently not in the
LMD. It was agreed that information would be included as an appendix to the
2016 LMD. (Completed: See Appendix E of Revises 2016 LMD)

Item 2. Continue DNR policy of not using biological samples collected during

extreme climatic conditions: Currently the assessments do not include
biological data collected during extreme non-representative conditions (e.g.,
drought or flood). This language will be added to the LMD. (Completed: See
Appendix E of Revised 2016 LMD)

Item 2. a. Describe procedure for assessing small biological data: The LMD

currently has a footnote saying “both reference streams and small control
stream data will be used.” There was much discussion relating to this topic.
The Department explained it may not be appropriate to score small headwater
streams to the regular biological reference streams provided in water quality
standards. Therefore, to gain an idea of how these small streams compare, the
field biologists are collecting data on both small candidate reference streams
and biological reference streams (wadeable perennial streams). The
Department is not using the candidate reference streams to calculate criteria,
only comparing information to determine if the scores compare to the
biological reference streams. Specific discussion and clarification was
provided for Buffalo Creek and Hays Creek. If the small candidate reference
streams don’t compare well with the biological reference streams, then the test
stream is compared to the small candidate reference stream. There may be
times where a weight of evidence or best professional judgment approach is
followed when the candidate reference stream data is split (e.g., 50/50). If the
data is questionable, lack of confidence in the data, or it is split and hard to
interpret, then the data would be considered inconclusive and the stream is
scheduled for follow-up monitoring. Much of the information is provided in
the biological reports and are available the Environmental Services Program
website. Overall, it was recommended additional information could be
included in the 2016 LMD to provide a framework on how macroinvertebrates
are assessed using candidate reference streams. Also a link from the 303(d)
website will be provided. (Completed: See Appendix E of Revised 2016 LMD
and 303(d) webpage for links to Biological Assessment Reports for Aquatic
Macroinvertebrates).

ftem 2. b. Describe how macroinvertebrate habitat data will be used in the

assessment process. The LMD currently states macroinvertebrates data with.
habitat scores less than 75% of reference streams will not be used.
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Item 3. Fish IB! scores on first and second order streams will not be used to judge
impairment. This is clearly stated in the 2016 LMD. Only first and second
order steams will be assessed.

Item 4. Fish IBI scores will be assessed in the same statistical manner as
Macroinvertebrate Stream Condition Index (MSCI) invertebrate scores. This
is clearly stated in the LMD tables showing statistical methods and proposed
in the 2016 LMD. Fish index of biological integrity (IBI) data will be
evaluated similar to invertebrate assessment processes. The fish data will be
compared to the 36 score and to determine the percentage of scores above or
below this threshold.

Item 4. a. Interpretation of Fish IBI scores should include consideration of habitat
and other potential impacts on these scores other than_water quality. The 2016

LMD currently has two footnotes indicating the Department will consult with
Missouri Department of Conservation (MDC) on other reasons for low I1BI
scores. An example on Buffalo and Hays creeks was provided. MDC was
consulted not only on this stream but a list of streams where the Fish 1B]
scores were low. In these discussions the Department and MDC removed
streams where habitat was considered a problem and those streams considered
losing, or had low water quantity (volume). 1t was agreed that habitat scores
will be included on the biological assessment sheets for fish and invertebrates.
The reference stream habitat scores will also be included. (Will incorporate
into future biological assessment worksheets)

Item 4. b. The Quality Assurance Project Plan (QAPP) documents supporting the
Resource Assessment and Monitoring (RAM) program are sufficient. The

LMD currently has a general footnote discussion of quality assurance which
covers all types of data used in the assessment. In the past Matt Combes,
MDC, provided a document to the workgroup. At that time, the workgroup
was satisfied with the information provided.

Item 5. -6. How other biological data should be used. The LMD currently allows
a judgment of impairment based only on this type of data. Further discussion
is provided later on the agenda. Any new stream size designation will not be
incorporated into the LMD until Water Quality Standards are approved.

Discussions continued regarding headwater stream size classification: Matt Combes
described the fisheries work being completed by the University of Missouri (MU) Fish
Co-op unit regarding headwater reference reaches. He stated a graduate student is in year
| of a 3-year project. The overall goal is to have a group of headwater reference streams
within 3 years. MDC will start field work this summer.

The stream size ranges are published by Pflieger. The Department and MDC are
exploring several of the attributes from the Valley Segment Type (VST). Currently, they

are looking at five attributes relating to size range to find the best available streams for
reference. Overall, there are hundreds of attributes to consider.
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Matching stream order and VST. Is this possible to match up? The criteria are different
between Ozark and prairie streams. Overall, the first digit corresponds to the stream size,
not stream order. The LMD will be updated to incorporate VST stream size when the
Water Quality Standards are approved. If this should happen prior to the 2016 303(d)
list, then information will be sent out to the workgroup or explained during the public
notice.

Fish habitat metrics (the 0.39 threshold): The habitat score was created to allow the
Department to determine if the Fish 1B1 score was a result of a habitat impairment. Matt
Combes provided an overview of how the provisional information was developed. It will be
used until the MU Fish Co-op workgroup has completed their work. MDC looked at the 70
published reference sites cited in the Doisey and Rabeni publication. For all of those sites,
the Fish IBI scored 36 or above (not impaired for fish). The lowest habitat score obtained
from these sties was .39. The Department sent MDC a list of waters potentially impaired for
fish bioassessments. MDC looked at this list and compared those waters against the losing
streams GIS layer, and field observations provided by the field crews noting if a significant
stream volume was being lost to the streambed. The MU Fish Co-op workgroup is currently
developing a threshold similar to this, but fitted to Missouri data. The QCPH]1 habitat
metrics value was developed by the Environmental Protection Agency (EPA), Office of
Research and Development staff from EPA Regional Environmental Monitoring and
Assessment Program (REMAP) data. The data includes reference reach and core sites from
all four states within EPA Region 7. The REMAP data is not a perfect fit for Missouri. A
statewide habitat index will be developed through the MU Fish Co-op workgroup and
specific to Missouri.

There is not one habitat protocol that can be used for both fish and invertebrates. For the
visual aspect of the assessment, it is important the same scientist complete this work to
provide consistency and standardization by the field staff conducting the work.

Discussion on how a site with missing habitat information is handled during the assessment
process. It was recommended that any missing habitat information be noted on the biological
assessment worksheets and a web link and/or reference to the bioassessment report title be
added to the assessment worksheets. (Will be incorporated into future biological assessment
worksheets)

Aquatic macroinvertebrate habitat scores and how those compare to the 75% reference
conditions and MCSI scores: The entire stream segment is not looked at to determine if it
is meeting the 75% of reference conditions. The Department may look at stream segments to
make determinations of which segments are meeting 75% of reference. Therefore, if only a
portion of the stream meets 75% of reference conditions, then this portion may be evaluated
against the (MSCI) score. Streams do not have to be as good as reference (90% of reference
conditions) to support the use; they just need to support the aquatic life beneficial use (75%

“of reference conditions). The purpose of the 305(b) report is to show if the stream is

supporting or not supporting the beneficial use.
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The methods followed for choosing appropriate reference and control streams for
biological data comparisons: reference item 2.a. above.

Biological assessment worksheets — additional information requested to be added: This
information was previously discussed in Item 4.a. above.

Interpretation of “other biological data”: In the past, biological data (other than Fish IBI
or aquatic macroinvertebrates) could be used as stand-alone data to make an assessment
decision. What was recommended by the bioassessment workgroup and what will be
updated in the 2016 LMD, is this data will be used, but will not be the sole source for an
impairment decision. It will be used as part of the “weight of evidence” approach in
conjunction with any other biological data or narrative data. (Completed: See Appendix E of
Revised 2016 LMD)

“Weight of evidence” approach: Several 303(d) listing cycles ago, at a Clean Water
Commission meeting, there were a number of discussions regarding how the Department
assessed narrative criteria (criteria without numeric limits). For fish tissue and sediment
quality, the Department established translator values that are used in lieu of a numeric value.
The Commission asked the Department to use a weight of evidence approach when assessing
this data. Therefore, all the various types of data (e.g., fish tissue, biological, sediment, water
quality, etc.) available for a stream are used together to make a determination if that stream is
impaired or unimpaired. 1t would be very difficult to provide a detailed description of how
the weight of evidence approach would be followed, due to the number of variables and
situations that need to be considered. It was asked from the workgroup to provide additional
wording to how the weight of evidence would be used to give biological data more weight.
In general, the Department will collect other information (e.g., biological) in conjunction
with numeric translator data to provide evidence to support a decision. (Additional wording
was added to page 15 of the Revised 2016 LMD and Appendix E)

General Assessment Methodology Comments

One in threc-year listing criteria for toxicity: This is an EPA guideline that the
Department agrees with. There is a lot of evidence that shows if you have one single toxic
event that kills most of the biological life in a stream, it can take up to nine months to a year
for the aquatic faunal community to recover. Therefore, if you have more than one toxic
event occurring, then you may have a diminished faunal community more than half the time
during a three-year period. This applies to both acute and chronic toxicity.

Mecthods used to list and delist waters: The reason for using a more rigorous level of
significance (e.g., 0.1 to 0.4) for certain parameters (e.g., bottom deposits and toxic
chemicals relating to human health) is because this increases the probability a water is
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actually meeting water quality standards. This process prevents a water from bouncing back
and forth from being listed and delisted if assessed using the same methods for listing.

There was discussion regarding a higher burden of proof needed to delist a stream. In
summary, if a water is listed as impaired and significant management practices have been
completed in the watershed, the stream would be assessed using only the newer data
collected after the date the majority of the practices were implemented. If no management
practices have been implemented or other documented changes have occurred in the
watershed, monitoring would continue until enough data has been collected to indicate the
water is meeting beneficial uses. For waters where long-term trend data is available, it was
suggested the Department look at the dataset temporally and spatially to determine if the data
can be broken up and either assessed independently of one another or focus on the newer
data. (Will continue to review data for temporally or spatial differences)

The Department can work through a few scenarios to determine how much difference there is
by changing the level of significance from 0.1 to 0.4 (Completed. Attached as Attachment [
of this summary)

Binomial probability for used for assessing greater than 30 samples: Previously the
Department had been using the binomial probability for sample sizes up to 30, any higher
sample sizes the binomial probability distribution coefficient values became too large to
handle. However, the Department has found that MicroSoft Excel has a binomial
distribution feature that allows the calculation of samples sizes greater than 30. The binomial
probability distribution will be used for the 10% rule outlined for all of the conventional
pollutants (pH, temperature, dissolved oxygen, total dissolved gases). This provides more
confidence in the decision with a Type 1 — alpha error rate of 10%, and provides a 90%
confidence rate that the listing is correct. This is an improvement in the LMD and keeps
streams off the impaired list that should not be there.

Method followed for calculating duplicate samples: Duplicate samples noted on the
sediment assessment worksheets were not handled consistently over time. These sediment
worksheets were reviewed and now all duplicate samples are averaged using the arithmetic
mean and recorded on the assessment worksheet as one sample. In addition, as a follow-up
to a Clean Water Commission meeting comment, the sediment PECs were calculated using
the geometric mean instead of arithmetic mean. This resulted in four delistings.

Method followed for handling censored data: Method for values less than the detection
limit: Remove the less than value, divide the value by 2. If that value is greater than the
criterion value, this data is dropped out and not used during the assessment. If that value is
less than the criterion value, that value is included and used in the assessment. There was
some discussion if the sample is dropped out, should it still be counted in the sample size,
where it plays a role in calculating a percent exceedance. The participants were asked to
provide written comments on how the Department should to handle this in our assessment
procedure.
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Data Age, Quanti uality, and Minimum Sample Size

Age greater than 7 years old: The Department’s current position is any data that is still
representative of current conditions can be used in the 303(d) listing assessment. What
would exclude older data is the evidence (through documentation) that changes have been
made in that watershed that would potentially change water quality enough where the prior
data collected in the watershed is considered no longer representative of current conditions.
In the case where a site has several years of data (30+ years), the Department will only look
at the most recent data (e.g:, within the last 5 or 7 years). The Department may look back
further than 7 years at sites with smaller datasets and there has not been any documented
change in the watershed. When data older than 7 years is used in an assessment it should be
noted on the assessment worksheet that no known changes in the watershed has occurred.
(Will continue to indicate how/why older is used in assessment)

Minimum sample size: EPA has stated numerous times in their guidance documents that
there should be no minimum sample size stated in the LMD. The definition of the data codes
provides information about the amounts of data needed to make an assessment. For a few
sample types minimum sample sizes are provided in the LMD [e.g., biological (2), E. coli (5)
(within the recreational season), and sediment quality (3)]. Some types of data are collected
during certain times of year to characterize low flow, worst case scenarios (e.g., dissolved
oxygen). This dataset may be small, but representative of typical conditions that can persist
for several months during that timeframe. Additional information can be obtained by
reviewing the assessment worksheets. They provide an indication on how much data was
used to make an assessment decision.

Data transparency - posting all data to web to support 303(d) listing: Currently the
Department’s QAPPs are not available on-line, but can be provided upon request. When data
is obtained from other entities, the Department will ask for additional information to ensure
the data is of quality. Examples include field/lab staff training and experience in completing
this type of work, written protocols, analytical method numbers (if EPA approved), and etc.
This information is evaluated and this organization’s data is coded in the Department’s
database as acceptable or unacceptable for assessment purposes.

When data is pulled from the Environmental Services Program’s Laboratory Information
Systems (LIMS) database, the quality control data (field and trip blanks) are also downloaded
into the Water Quality Assessment (WQA) database. The WQA database is available from
the Department’s website. All the data downloaded into the WQA database can be viewed
along with data qualifiers or flags. A web link to the WQA database will be provided on the
303(d) website (Completed: see 303(d) webpage). For quality control data received from
external entities, this information may need to be requested from that entity. Sample spike
information would need to be obtained from the laboratory.
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Sediment Toxicity

Method for assessing a water body segment vs reach: When the dataset is viewed and
assessed, the Department will look for marked differences between segments. If there are
differences, the water body will be separated into segments based on the spatial differences

in the data, and these segments assessed separately. It is noted on the 303(d) list which part
of the stream or segment is impaired. When this information is provided to EPA, they will
list the entire stream reach as impaired. The Department will always maintain the actual
impaired segment in our assessment database, and it will be noted in the TMDL document. It
was recommended to add general wording or clarification on how spatial averaging is
conducted and what would cause segmentation of the data/reach. (Completed: See page 15 of
Revised LMD)

TMDL

TMDL priorities: In the past, 303(d) lists were required to include the prioritization of
TMDLs. In recent years EPA has stated prioritization of TMDLs does not have to be
included on the 303(d) list. To satisfy this requirement, EPA now only asks fora TMDL
schedule to be submitted along with the 303(d) list. The TMDL program provided an update
on their priorities. Many are already low priorities (e.g., nutrients, ammonia, chloride,
sediments, dissolved oxygen, etc.). The only exception is the development of bacteria
TMDLs. EPA has an expectation that states will complete a certain number of TMDLs
annually. Therefore, the Department cannot keep deferring the development of TMDLs for
future years since they are required to be completed within a 13-year timeframe.

(Completed: Web link to TMDL schedule added to page 25 of Revised 2016 LDM)

WQ Criteria

Groundwater criteria (E. coli assessments): The Department does not have a beneficial
use criterion for groundwater. Therefore, the Department has agreed to remove this from the
LMD. The LMD has been updated and is consistent with water quality standards for the
protection for losing streams. The losing stream criterion is not to be an exceeded value. It
will be assessed the same as dissolved oxygen, pH, and water temperature, which are also
“not to exceed” standards. This data will be assessed using the 10% rule and binomial
probability distribution.

Beneficial use assessments limited to criteria listed in MO Water Quality standards:
EPA requires all states to consider all water quality standards (numeric, narrative, and
antidegradation provision) when assessing waters.

Other Discussions:
Information regarding the category 2b, 3b, 4a waters is provided in the appendices of the 305(b)
report. GIS shape files for category 4 and 5 waters should be available from the MSDIS website.
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For sediment assessment, the sediment calculations were updated from using the arithmetic mean
to geometric mean based upon the information presented in the MacDonald (2000) paper.
Therefore, the Department is looking at revising the assessment procedure for assessing sediment
metals from 150% of the PEC and PEQ to 100%, with the exception of arsenic which will
remain at 150%. This will allow the Department to still meet they type 1 error rate, however,
type 1 error rates for organic constituents will still need to be reviewed. (Completed: Attachment
2 of this summary)

There were a couple articles produced by MacDonald: 1) Joplin mining area and 2) old lead belt
mining area. Those papers were reviewed by John Ford, DNR, who also contacted MacDonald
and sent information to Chris Ingersoll, for review/comments. The purpose of the LMD is to
develop guidelines that allows a clear process for distinguishing impaired streams from
unimpaired streams. Information was not used from that provided in the later papers (Joplin
mining area) because the later papers did not use PEC values, they used TTS10 levels. The
TTS10 levels allowed a certain amount of toxicity in the aquatic community, therefore, allowing
a certain amount of impairment to occur within the aquatic community. This process was not
consistent with the 303(d) listing process to separate impaired waters from unimpaired waters.
In addition, both papers discussed toxicity testing using the same type of organisms (particular
species of Hyzella and mussels), but the results presented were opposite of one another. In
addition, in one of those studies they used mussels that were of an older life stage, therefore,
their sediment toxicity exposure was much shorter. The Department believes MacDonald’s
(2000) paper provides the best assessment option. It was requested that the Department’s
comparison summary be provided to the workgroup. (Completed: Attachment 3 of this
summary)

Meeting Action Itcms:

* A new appendix will be added the LMD to discuss the assessment process of biological
data and the weight of evidence approach. (See Appendix E of Revised 2016 LMD)

o John Ford to work through scenarios to determine how the different test alphas (0.1 and
0.4) affect various types of datasets. (See Attachment 1)

e Trent and/or workgroup members will provide suggested wording regarding the weight
of evidence approach.

e The workgroup was asked to provide suggested wording regarding how to handle
censored data that is dropped out (not used) during assessment purposes. Should it still
be counted in the sample size?

s Provide the comparison document completed by John Ford regarding the MacDonald
publications for the Joplin area and old lead belt area. (See Attachment 3)
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Table 1. How Bioassessment Work Group Recommendations Were Incorporated into 2016 LMD,

Work Group Recommendation

What is in LMD?

Change Needed in LMD?

1. Continue using DNR method for
selecting small control streams.

These are procedures
developed by DNR lab.
Not currently in LMD,

Should this be added to
LMD? It would add about
2-3 pages to the
document.

2. Continue DNR policy of not using
biological samples collected during
extreme climatic conditions.

This language is already
in the LMD.

2a. Describe procedure for assessing
small stream biological data.

LMD currently has
footnote saying “both
reference streams and
small control stream
data will be used”.

Should this be expanded
to include the exact
wording in the WG
recommendation? This
would add about %2 page
to the LMD.

2b. Describe how invertebrate habitat
data will be used in the assessment

LMD currently says
invert. data with habitat

Should this be expanded
to include exact wording

on these scores other than water
quality.

process. scores less than 75% of | in WG recommendation?
reference stream mean This would add about 1/3
will not be used. page to the LMD,
3. Fish IBI scores on first and second This is clearly stated in
order streams will not be used to judge | the current LMD.
impairment.
4. Fish IBI scores will be assessed in the This is clearly stated in
same statistical manner as MSCI the LMD tables showing
Invertebrate scores. statistical methods.
4a. Interpretation of Fish IBI scores Should DNR develop
should include consideration of more specific language
habitat and other potential impacts describing the

consultation process?
habitat metrics used? their
derivation? And describe
other factors such as
methods of assessing low
water volume? This
might add 2-4 pages to
the LMD.

4b. The QAPP documents supporting
the RAM program are sufficient.

LMD currently has a
general discussion of
quality assurance which
covers all types of data
used in the assessment.

5-6. How should other biological data be
used.

LMD currently allows a
judgment of impairment
based only on this type
of data.

This is a discussion topic
in today’s meeting.
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Attachment 1- Type One Error Rates For Different Test Alphas

Table 1 below uses the binomial probability distribution to calculate Type One error rates for invertebrate
community data assuming that reference streams in the EDU in question have an MSCI score of 16 or
higher in 80 percent of all samples. A Type One error would be a decision that the stream has an impaired
invertebrate community when in fact, it does not.

Table 1. Type One Error Rates for Assessment Decisions on Stream in an EDU with 80 percent
sustaining scores on reference streams.

No. of Total Number of Samples
Samples 10 12 15 18 22 27 34
with MSCI
scores less
than 16
2 .624 725
3 322 442 602 729
4 121 205 352 499 .668
5 .033 073 164 .283 A57 652
6 .061 133 267 .461 700
7 .051 133 287 534
8 .056 156 .367
9 074 227
10 125
11 .062

Table 2. Number of Invertebrate Samples with MSCI Scores of 16 or Greater needed to make a decision
that a stream has an unimpaired invertebrate community.

| Test Alpha Total Number of Samples
10 12 15 18 22 27 34
0.1 6 8 10 12 15 19 24
0.2 7 9 1] 13 16 20 25
0.3 8 9 12 14 17 21 26
0.4 8 9 12 14 17 21 27

For sample sizes of 8-13, using a test alpha of 0.4 instead of 0.1 would require one-two more samples
with a score of 16 or higher. For sample sizes 14-30 it would require two more samples to have scores of
16 or higher. For samples of 31 up to presumably 50 or 60, it would require three more MSCI scores of
16 or higher.
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Table 3. Number of additional samples needed to show unimpaired after impairment decision is made
using the 75% Rule, on a stream in an EDU with 80 percent sustaining scores on reference streams,

# of Samples Below 16 / Total # of Samples -- 75% Rule

75%Rule | 2/2 | 3/3 [ 3445 ]| s/6 | 67

# of additional samples with scores 216 needed to delist a water. *
75% 9 8 11 14 17
Total # of Samples 8 12 12 16 20 24
0.1 6 5 5 5 9 12
Total # of Samples 8 8 9 10 15 19
0.2 6 5 5 7 11 16
Total # of Samples 8 8 9 12 17 23
0.3 6 7 7 9 14 18
Total # of Somples 8 10 11 14 20 25
04 6 9 9 11 16 21
Total # of Samples 8 12 13 16 22 28

* When the total number of samples reaches 8 or more, binomial probability is used instead of the 75%
rule. Numbers shown for the 75% row are for comparison if we listed using the 75% rule what number it
would take to delist using the 75% rule. (Purely for comparison, I’m not suggesting a change here.)

Table 4. Number of additional samples needed to show unimpaired after impairment decision is made
using binomial probability, on a stream in an EDU with 80 percent sustaining scores on reference streams

# of Samples Below 16 / Total # of Samples -- Binomial Probability

Test Alpha | 4/(8-9) | 5/(10-13) | 6/(14-16) | 7/(17-20) | 8/(21-24) | 9/(25-28) | 10/(29-32)
# of additional samples with scores 216 needed to delist a water.
0.1 2 4 3 4 4 4 4
Total # of Samples 10 14 17 21 25 29 33
0.2 4 6 7 8 8 8 9
Total # of Samples 12 16 21 25 29 33 38
0.3 6 9 9 11 11 12 13
Total # of Samples 14 19 23 28 32 37 42
0.4 8 11 12 14 14 15 16
Total # of Samples 16 21 26 31 35 40 45
12 of 15
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Attachment 2 - PEQ Comparisons at 150% and 100%

Results of using 100% PEL vs 150% PEL
Already
P Impaired for
WBID| WB Name HUC 8 Change from current listing status IVFl,etal . in
Sediment

1943 | Courtois Cr. 7140102 : Y-Ni Y
13961 | Crooked Cr. | 7140102 | Y-Cu e X
1946 | Indian Cr. 7140102 | Y - Nj, Cd Y
2080 | BigR. | 7140104 Y-zn ) Y
.2168 | FlatRiverCr. | 7140104 Y-Cd A Y

2111 | Old Mines Cr. | 7140104 Y - Pb,Zn BUT INVERT COMM NOT IMPAIRED N

2128 : Pond Cr. 7140104 | Y-Pb Y

2120 | Shibboleth Br. 7140104 ' Y - Hg Y

2916 | Big Cr. 8020202 | Y-Zn Y

2863 | Village Cr. 8020202 i Y-Pb Y

3965 ; Strother Cr. 11010007 : Y- Cd Y

2755 | W, Fk.Black R, [ 11010007 | Y-zn o Y
3810 : Douger Br. 11070207 : Y- Cd Y

3217 | Turkey Cr. 11070207 | Y- Pb Y

13 0of 15
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Attachment 3 — Sediment Toxicity Correspondence Regarding the Tri-State and Southeast
Mining Areas

Date: 1-20-2012
To: Frances Klahr, Mike McKee, Chris Ingersoll, Bob Hinkson
From: John Ford, DNR Water Protection Program

Below are my notes (to myself) on Besser’s 2009 report. We are in the process of revising our
impaired waters methodology. We do not have sediment criteria promulgated within our water
quality standards, but we recognize the need to identify waters that appear to have toxic levels of
contaminants in sediments. Thus, we have been using 150% of the consensus-based PEC values
in MacDonald, Ingersoll and Berger 2000 in our current methodology. We’ve recently reviewed
the MacDonald report on sediment toxicity in the Tristate district and Besser’s report on the Old
Lead Belt and are looking for comments on whether or not the findings in these two reports
should cause us to change our current use of PECs in assessing impairment. At least one
stakeholder has asked us to consider changing our sediment assessment methods based on the
recent Tristate study. Currently, my reservations in doing so include the following: (1) SST10s
developed for the Tri-State seem to inherently allow more toxicity than PEC values, (2) SST10s
appear to be less accurate at predicting toxicity than PECs, (3) the SST10s may not be protective
for early life stages of mussels. 1 would greatly appreciate your thoughts on these and any other
issues related to assessing sediment toxicity and encourage you to share these with me in writing
(email or letter). The public comment period on the proposed 2014 Listing Methodology
document ends March 15.

“Assessment of Metal Contaminated Sediments for Southeast Missouri Mining District
Using Sediment Toxicity Tests...” Besser, J. 2009. US Geological Survey. AR 08-NRDAR-
02

Major Findings

1. Big River sediments were more toxic to juvenile mussels (2 mos.) than juvenile
amphipods (7 days).

2. Mussel toxicity correlated with bulk sediment metal concentration while amphipod
toxicity correlated better with aqueous metals in pore water.

3. Lab studies of mussel toxicity from sediments at several Big R. sites correlated well with
observed mussel communities at those sites.

4. Previously established PEC values for Cd and Zn were 85-100% accurate in predicting
toxicity to mussels and were 93% accurate in predicting declines in mussel taxa richness.
PEC for Pb was less reliable.

5. Mussel toxicity was found at sites nearer to tailings areas which had finer sediments and
higher concentrations of Cd and Zn in sediments, and finer average sediment size.
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Amphipod toxicity was found at further downstream sites where sediments were
somewhat coarser and had lesser amounts of Cd and Zn but greater concentrations of
aqueous lead in pore water.

Five of six sites on Big River with Cd + Zn PEQ >1.0 were toxic to mussels. Sediments
at all sites with a Cd PEQ of 2.4 and Zn PEQ of 1.7 were toxic to mussels. All eight sites
with a Cd or Zn PEQ >0.5 had reduced mussel taxa richness compared to historical data.

Comparison of Findings to MacDonald Study in Tri-State Mining District

I.

Contrary to Big River study, amphipods were found to be more sensitive to metals than

mussels. This study used somewhat older mussels (3-4 months) and there may be a shift -
in feeding methods to more water filtration as the mussels age, meaning less contact with
bottom sediments. e, this study may not have evaluated mussels at their most sensitive
stage.

Sediment Toxicity Threshold (SST) values for lead, zinc and cadmium were established
using amphipod toxicity data. SST(10) values for sediment concentration were levels at
which a 10% reduction in growth or 10% mortality could be expected. The ability of
these SST10s to predict toxicity was 76%. These values were: Pb 150 mg/Kg, Zn 2083
mg/Kg and Cd 11.1 mg/Kg. These concentrations, when translated as PEQs would be:
Pb 1.17, Cd 2.23 and Zn 4.54. The Pb PEQ is close to the previously established PEC
value for lead and seems to confirm the accuracy of this value. The PEQs for Cd in these
two studies are similar but the PEQ for Zn is much higher in the Tri-State study and may
not be protective for younger mussels. Had younger mussels been used all of these
SST10s may have been lower.

MacDonald, using the SST10 values established toxicity indices for mixtures of sediment
pollutants including: PEC-Q (all pollutants) = 0.556, PEC-Q (metals)=1.11, > PEC-Q
(Cd, Zn, Pb)=7.92, Y STT-Q (Cd, Cu, Pb, Zn)= 2.97. These indices were 79-80%
accurate at predicting toxicity as measured by survival or biomass of amphipods or
mussels.

Pore water samples were found to be better predictors of toxicity than bulk sediment
analysis
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2016 Listing Methodology Summary of Comments Following February 26, 2014 Workgroup Meeting

Background: The 2016 Listing Methodology Document (LMD) was originally posted for public comment
at the same time as the 2014 303(d) impaired waters list (October 15, 2013 — January 31, 2014). Due to

comments and concerns from stakeholders regarding the proposed 2016 LMD, the Department
postponed seeking Clean Water Commission approval during the April 2, 2014 meeting. This allowed
the Department to schedule a meeting with the biological assessment workgroup to discuss comments
and concerns. The biological assessment workgroup meeting was held on February 26, 2014.

The below comments are in response to the updated LMD following the February 2014 Biological
Assessment Workgroup meeting. A revised version of the 2016 LMD was provided to the
bioassessment workgroup members on April 14, 2014 for review. The Department requested
comments to be provided by April 30, 2014.

All revisions made to the revised 2016 proposed LMD are noted as comments or through track changes

within the document.

Biological Workgroup Members receiving the revised 2016 LMD:

Missouri Department of
Natural Resources
Dave Michaelson
Randy Sarver

Lynn Milberg

John Hoke
Colleen Meredith
Joe Engeln

John Ford

Robert Voss

Kirk Lambrecht
Bill Whipps

Missouri Department of
Conservation

Matt Combes
Mike McKee
Karen Bataille

U.S. Environmental

Protection Agency
Catherine Wooster-Brown

Geosyntec Consultants, Inc.

Chris Zell
David Carani
Randy Crawford

Barr Engineering
Rob Morrison

City of Springfield
Jan Millington
Steve Meyers
Errin Kemper

St. Louis Metropolitan
Sewer District
Nick Bauer

Missouri Department of
Health and Senior Services
Jeff Wenzel

Ozark Water Watch, Org.
Dave Casaletto

Tyson Foods
Jason McCauley

Missouri Farm Bureau
Leslie Holloway

Missouri Public Utility
Alliance
Phil Walsack

Newman, Comley & Ruth
pP.C.
Robert Brundage

Hemming, Durham &
Richardson, Inc.
Trent Stober
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2016 Listing Methodology Summary of Comments Following February 26, 2014 Workgroup Meeting

General Comments received on May 2, 2014

City of Springfield and Barr Engineering

Many commenters’s appreciated the efforts of the Department to address the stakeholders’
comments to the draft LMD. The revised draft sent to the workgroup members on April 14,
2014 provides much of the greater detail and specificity requested.

Specific Comments received on May 2, 2014

City of Springfield and Barr Engineering

Weight of Evidence Analysis

The Department provided additional information regarding the weight of evidence
approach, but recommends the Department to collect additional data in many
situations where the Department may rely on the weight of evidence analyses to make
use of attainment decisions. For instance, in the case of sediment toxicity, the
Department should rely on a multiple lines of evidence including biologic, chemistry,
and toxicity data. Where muitiple lines of evidence are not available in these instances,
the Department should assign waters to Category 2b or 3b until additional data are
available for an assessment decision. The city of Springfield suggested additional
refinements to the text located on page 14 and page 15 of the LMD.

MDNR Response

Much wording has been added to Appendix E of the LMD to clarify the assessment
approach to be taken. The Department has considered and/or incorporated much of the
suggested wording. Additional discussions may be necessary with sediment toxicity
experts prior to incorporating specific types of data for determination of toxicity. The
Department would like to explore these suggestions further for potential incorporation
into the 2018 LMD,

City of Springfield and Barr Engineering
Sediment Assessments

The Department relies upon the Probable Effects Concentrations (PEC) and Probable
Effect Quotients (PEQs) to predict sediment toxicity as outlined by McDonald et al
(2000). The initial draft of the 2016 LMD used a long standing threshold of 150% of PECs
to trigger a weight of evidence analysis. If the average concentration exceeded 150% of
the PEC threshold value, the water body was determined to have a narrative criteria
aquatic life use impairment for the particular pollutant in question (metals). In the
revised LMD the threshold was reduced to 100% for all sediment (metals) contaminants
with the exception of arsenic. It was suggested the Department restore the 150%
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2016 Listing Methodology Summary of Comments Following February 26, 2014 Workgroup Meeting

threshold; otherwise, the rate of false positives for assuming sediments that exceed the
PEC are toxic would be as high as 25%.

MDNR Response

The Department restored the 150% PEC threshold for sediment toxicity at this time, but
will take the opportunity to explore this further for potential incorporation into the 2018
LMD. The assessment process followed for PEC was revised to assess following the
geometric mean instead of the arithmetic mean. Overall, the geometric mean for a set
of values is generally less than that of the arithmetic mean for the same set of values.
For example, given the set of values: 0.596, 1.235, 0.939, 2.851, 0.345, 1.284, 0.794,
0.129. The average is 1.022, while the geomean is 0.739. Updating the calculation to
the geomean resulted in a number of water bodies falling below the PEC threshold.
Preliminary review of changing the PEC threshold from 150% to 100% did not indicate
this would cause a significant increase in waters being returned to the 303(d) list of
impaired waters. Overall, revising the 100% PEC threshold would provide consistency
with McDonalds et al {2000) recommendations. Due to stakeholder concerns, the
Department will conduct additional research and discussion regarding the potential
differences between using the 150% to 100% PEC threshold.

City of Springfield

Biological Monitoring and Assessments

The Department should provide flexibility to use more quantitative habitat assessments
in addition to the Department’s Stream Habitat Assessments for evaluating habitat
impairments.

MDNR Response

There is nothing precluding any interested party from conducting habitat assessment
studies. Provided that the proposed habitat assessment study methods are reviewed by
Department staff and judged to be well-documented and scientifically robust, the
Department would consider the study as part of its weight of evidence analyses. The
Department’s habitat assessment protocols, however, are designed to take into account
some of the factors that may contribute to impaired macroinvertebrate '

scores. Although not strictly quantitative, this method is based on methods designed by
EPA (Barbour et al. 1999), and they are carried out consistently among reference
streams and test streams to gauge differences.

Barbour, M.J., J. Gerritsen, B.D. Snyder, and J.B. Stribling. 1999. Rapid bioassessment
protocols for use in streams and wadeable rivers: periphyton, benthic
macroinvertebrates, and fish. Second edition. EPA 841-8-99-002. United States
Environmental Protection Agency. Office of Water, Washington, D.C.
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2016 Listing Methodology Summary of Comments Following February 26, 2014 Workgroup Meeting

Sampling events with missing habitats should not be used for impairment decisions.

MDNR Response

After discussions with Department biologists, we have concluded that results of a
biological assessment will not be discounted based solely upon missing habitats at this
time. There are documented instances when stream segments have met full biological
attainment in absence of a habitat type. The Department would like to maintain
flexibility to allow for consultation with Department biologists to determine the extent to
which habitat availability is responsible in the event of a non-supporting (< 16) Missouri
Stream Condition Index (MSCI) score.

The Department should specify that candidate reference and study streams should be
identified within, not only the same Ecological Drainage Unit, but also the same Aquatic
Ecological System Types when possible.

MDNR Response

Based on work conducted by Sowa and others through the Missouri Resource
Assessment Partnership (MoRAP), the Ecological Drainage Unit hierarchical level has an
acceptable level of precision to account for differences in taxonomic composition. A
publication explaining the makeup of several of the eight ecological classifications used
in Missouri is cited below.

Sowa, S.P., G. Annis, M.E. Morey, and D.D. Diamond. 2007. A gap.analysis and
comprehensive conservation strategy for riverine ecosystems of Missouri. Ecological
Monographs 77(3): 301-304.

Barr Engineering

2012 Department of Health and Senior Services (DHSS) memorandum

On page 23 of the draft LMD, footnote 21 of Table 1.2. has been revised to include
reference to a “2012 DHSS memorandum (not yet approved)...” to identify revised
threshold values for fish tissue and additional pollutants for consideration. These values
and additional pollutants have not been finalized by the DHSS for use in their Fish
Advisories; therefore, it does not seem appropriate for the Department to utilize a draft
memorandum in the 2016 LMD. The memorandum should be incorporated into the
LMD after the memorandum in question has been finalized.

MDNR Response

This footnote was included for informational purposes only. Additional wording has
been added to reflect the potential for future revisions of the LMD based upon approval
of the DHSS.
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2016 Listing Methodology Summary of Comments Following February 26, 2014 Workgroup Meeting

Other Comments

Missouri Department of Conservation

In Table 1.1 on page 17, it was recommended to add clarification regarding Toxic Chemicals.
Does an exceedence of water quality criteria constitute an “event” or does a documented fish
kill have to occur even if water concentrations of a chemical exceed the water quality criteria for
aquatic life?

MDNR Response

As stated in Table 1.1, if any of the conditions occur once in a three-year period it will cause a
non-attainment listing.

Does the death of other aquatic organisms (e.g., crayfish or mussels) trigger an acute event?

MDNR Response

The Department tracks all reported aquatic life die-off events due to toxic events. The wording
has been updated to reflect die-off of aquatic life such as fish, mussels, and crayfish.

Other Updates to the proposed 2016 LMD

Category 5 explanation {page 5) was reworded to provide additional clarity.

Additional wording was provided to pages 47-48. Terminology was updated and is now
consistent with wording stated in the Code of State Regulations.
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2016 Listing Methodology Summary of Comments Following February 26, 2014 Workgroup Meeting
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water Protectlon Program

Missauri Department of Natural Resources.
P.O. Box 176

Jefferson City, MO 55102

Subject: Public Cormments Regardmg the Draft Methodology for the Development of the 2016 Section
"303(a) List in Missouri Document

Ms. Rielly:

The City of Springfield sincerely appreciates the Missouri Department of Natural Resources’ (MDNR} efforts
to address stskeholders’ comments re lated to the draft Mathodology for- the bevelopment of Lhe 2016
Section 303(d) List in Missouri {2016 LMD}. The draft 2016 LMD sent to stakehalders on Aprif 14, 2014
provides much of the greater detalland specifichy requested Ly the City, We offer the following comments
ta further imprave this oitically Important process for determining heneficial use attainment within
Missouri’s waters,

Additional refinements to the Weight of Evfdence approcch are suggested.

The Clty urged MDNR to provide greater detall Into 1he types of envicenmental data that may be consldered
when assessing the Weight of Evidence within the Gity's January 31; 2014 comment letter. MONR did
provide additional detall to the-appropriate sections of the 2016 LMD, We recommend collection of
additional data in many stuations where MDNR will rely on Weight of Evidence analyses to make use-
attalnment decislons, Many times inadequate data are available Lo make these decisions,. particularly for
potential impacts to aquatie iife. In the case of sediment toxicity, MDNE should rely onmultiple lines of
evidence including biologic, chemtstxv. and toxkrty data The proposed LMD includes Probable Cftects
Concentrations [PECs] from McDonald {2000] asthe primary measurEs D‘Fsediment toxicity. However, the -
tnee-aguatic life Impacts from these consmuem is compllcmed by the actual bloava flabiiity of
contaminants, which canvary sigificantly based uppn site conditions. Where multiple lines of ‘evidence am
.not avdilable In these situatioris, MDNR should assign waters to Category 2B or.38 until additional data are
available for an imgairment decision. To address these concerns, we offer the follmwing additional
reflnements {in boid) to the text on Page 14.

For norrotive cn!ena, the numeric thresholds included in Table 1.2 have aot beed adopted into state
Water Quality Standards. The Department will use o weight of evidence onalysls for evaluoting aif
narrative critesio. Under the weight af evidence approcch, afl avoilable informotion is examined ond
‘the greatest weight i s p!ven ta dara thot pmwde the best supporting evidence. in determining the

Ty OF *
omceotmepinctor  SPTINGField

Busch Municipal Building » 840 Boonville Avenue ENVIRONMENTAL
Springfield; Missouri 65802 + 417-884-1918 » springflekimo.govirecycling SERVICES
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2016 Listing Methodology Summary of Comments Following February 26, 2014 Workgroup Meeting

Trish Rlelly

May 2, 2014

Z]|Page , A L

' order of best supporting evidence, best professional judgment will be used to consider factors such

as data quality and site-speclific environmental conditions. For those anolytes with numeric
thresholds, the threshold values given in Table 1.2 will trigger a welght of evidence analysis to
determine the existence or likelihood of a use Impairment and the appropriateness of proposing a
303(d) listing based on narrative criteria. This welght of evidence analysis will include the use of
other types of environmentai data when It Is available or collectlon of additional data to make a
more Informed use attalnment decislon. Examples of other relevant environmental data might
include physicol and chemical data to better understand potentiol toxicity (e.g., carbon-normalzed
equllibrium sediment benchmarks (ESBs) for non-ionizable organic chemicals (NIOCs), porewater
concentrations and simultaneously extracted metals/acid-volatile sulfide), blological data on fish or
aquatic invertebrate animals or toxicity testing of water or sediments. See Appendix E for clarification on
use of the weight of evidence approach.

When the welight of evidence analysis suggests, but does not provide strong, scientifically defensible
evidence of Impairment supported by multiple lines of evidence, the Department will place the
water body In question in Categories 2B or 3B. The Department will produce a document showing all
relevant data and the ratianale for the use attainment decision. Ail such documents will be made
available to the public at the time of the first public notice of the proposed 303(d) list. A final
recammendation on the listing of a water body based on narrative criterla will only be made after
fuli consideration of all comments on the proposai,

We also suggest the following refinements MDNR’s additions with respect to data management on Page 15.

For any given water, available data may accur throughout the system and/or be concentrated In
certain areas. Data collected within a waterbody segment ore aggregated uniess discrete poliution
sources impact speclfic locations. When the location of pollution sources ore known, the
Department reserves the right to assess data representative of impocted conditions separately from
data representative of unimpacted conditions. Pollutlon sources Include those that may occur at
discrete points along a water body, or those which ore more diffuse.

Sediment quality screening thresholds should be raised to former levels in the 2016 LMD.

MDNR relies upon PECs and Probable Effect Quotients (PEQs) to predict sediment toxicity as outlined by
McDonald et al. (2000). The Initial draft 2016 LMD used MDNR's long standing threshold of 150% of PECs to
trigger a Weight of Evidence analysis. However, MDNR reduced thls threshold to 100% for all sediment
contaminants with the exception of arsenic. We suggest that MDNR restore the 150% threshold given the
screening nature intended for PECs. PECs are defined so that sediments with concentrations exceeding the
PEC show some toxichy 75% of the time (MacDonald et al., 2000). By definition, therefore, the rate of false
positives for assuming sediments that exceed the PEC are toxic would be as high as 25% (i.e., “false positive”
means that a non-toxic sediment is identified as toxic). A high rate of false positives may be appropriate
when PECs are used as a screening procedure as part of a tiered approach that identifies sediments for
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2016 Listing Methodology Summary of Comments Following February 26, 2014 Workgroup Meeting

Trish Rielly

May 2, 2014

3|Page

which more ln-depih and accurate methodolbgles are considered. Howé\}er, usfné'PECs dl'rectiy'és the basls
for 303(d) listing suggests that as many as 25% of the site listed as impaired may be listed incorrectly.
MDNR primarily uses 10% significance levels for impairment decisions. Therefore, the use of PEC values
directly as a definition of impairment would produce a higher incidence of Type I errors than likely intended.

Further modifications to evaluotlon of biologic data are suggested.

Based upon stakeholders’ comments, MDNR developed a new and detailed section describing biologic
evaluation methods. These details provide much greater transparency and reproducibility of biologic use
attainment decisions. We suggest that MDNR provide flexibility to use more quantitative habitat
assessments in addition to MDNR's Stream Habitat Assessments for evaluating habitat impairments. In
addition, sampling events with missing habitats should not be used for impairment decisions. With respect
to small stream assessments, we recommend always collecting contemporaneous study and control or
candidate reference stream data to rule out potential climatic impacts to biologic scores. We also
recommend that streams of similar size should always be directly compared regardless of the comparabllity
of control or candidate reference stream data to wadeable/perennial reference streams. Lastly, MDNR's
inclusion of a process to select small candidate reference streams is very helpful and a significant
improvement. We suggest refining the draft process to specify that candidate reference and study streams
should be identified within, not only the same Ecological Drainage Unit, but also the same Aquatic Ecological
System Types when possible.

The City greatly appreciates this opportunity to provide public comment and your thoughtful consideration
of these comments. Please feel free to contact me at anytime to discuss any of these issues.
Sincerely,

Slox

Errin Kemper, P.E., D.WRE
Assistant Director of Environmental Services
Springfield, MO 65802

cC: Trent Stober
Steve Meyer
Jan Millington
Paul Calamita
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Riellz, Trish

From: Rob K. Morrison <RMorrison@barr.com>
Sent: Friday, May 02, 2014 420 PM

To: Rielly, Trish

Subject: RE: Revised 2016 LMD

Trish, thanks for the effort to coordinate and sending out the revisions. |intended to send these to you earlier, but | got
busy and didn’t make it. 1'll offer these for your consideration.

1. Onpages 15, 32, and 35 of the draft 2016 Listing Methodology Document (LMD}, the procedure used to assess
whether pollutam levels In sediments are of sufficient concentration to render a narrative criteria impalrment of
the aguatic life use of the waterbody are propsed for revision. The Department is proposing to aher the
procedure used In previous LMDs by changing the statistical analysis method of the sediment chemistry samples
from an arithmetic average concentration to geomean concentration and to lower the threshold Probable
Effects Concentration (PEC) value from 150% to 100%. Utilizing the geomean of a given data sexis the
appropriate tool to evaluste the pollutant concentrations and the2016 LMD should be revised accordingly. in
previous LMD's, the average concentration of poliutants in sediments for stream segments were compared to
150% of the PECs thot were developed in 2000 by DD MacDonald et al. if the average concentration exceeded
150% of the PEC threshold value, the waterbody was determined to have 3 narrative criteria aquatic life use
impairment for the particular poliutant in question. The 150% threshold was developed to protect against false
positive impairments since there has been some question histarically with the universal applicability of the PECs
developed by MacDonald et.al. Since the department has not vetted these threshold eriteria values via
promulgation into regulation, these values should not carry the same weight as promulgated numeric criteria, In
terms of impairment decisions. Without the usage of a threshold value, direct usage of the PEC value could
result in false positive impalrments. This approach of guarding against false positive impairment decisions
continues 1o be embodied within the proposed 2016 LMD through the application of the PEC Quotient
{PECQ). The 2016 draft IMD indicates that an Impairment occurs when the PECQ is 0.75. Appendix D of the
2016 LMD further clarifies that according to the MacDonald research, 85% of sediment samples with a PECQ of
greater than 0.5 were toxic, therefore, the Department chose 0.75 as the PECQ threshold for impairment
determinations. This appears to be a clear usage of the weight of evidence approach for narrative criteriaand 2
recognition that the PECQ has not been promulgated into the State of Missouri's water quality standards and
does not enjoy the same weight as duly promulgated water quality criteria. The Department should revise the
LMD to and utilize the geomean in the analysis of sediment chemistry samples for stream segments and retain
the 1503 PEC or develop a revised threshald that more appropriately correlates with the usage of a geometric
mean in the analysis of the sediment chemistry data.

2. Onpoge 23 of the draft LMD, footnote 21 of Table 1.2 has been revised to include a reference to 3 “2012 DHSS
memerandum {not yet approved)...” to identify revised threshold values for fish tissue and additional pollutants
for consideration. These values and additional pollutants, as of the drafting of this 2016 LMD, have apparently
not been finalized by the DHSS for use in their Fish Advisories. 1t does not seem appropriate for the Department
to utilize a draft memorandum that has not been tinalized in revising fish tissuc concentrations and adding
pollutants for consideration in the 2016 LMD. Once these cancentrations and additlona) pollutants have been
finalized, the LMD should be revised accordingly, however, until the memorandum in question is finalized,
revising the LMD does not seem appropriate,

Thanks again for the opportunity to carmment.

-
&

fob K, Morisen ¢

-

10 of 12
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From: Rielly, Trish [mailtastrichiele@dnrma, goy]
Sent: Monday, April 28, 2014 7:45 AM

To: ‘Catherine Wooster-Brown {\ooster-Brown.Catherine Repamail.epa.gov); Combes, Matt; 'CZell2Gessyntec.com’:
DNRcontact, deasalettoBiozarkwatenvwatch,org; DNRcontact, smever@springheldmo.gov; Mccauley, Jason; DNRContact,
lhollaway@ mofb.com; McKee, Mike; Michaelson, Dave; DNRcontact, nbauer @ stimsd.com; DHRContact,
pwalsack@mpua.org; DRRContact, tbrundage@napc.com; Rob K. Motrisan; Sarver, Randy; Wenczel, Jeff; Bataille, Karen;
“Trent Stober”; Milberg, Lynn; Hoke, John; Meredith, Collsen; Engeln, Joe; Voss, Robart; Lambiacht, Xirk; “Stober, Trent;
Millington, Jan'; Errin Kemper; Whipps, Bill: Randy Crawford; David Carani (DZarani@ Geasyntec.com); Hoke, John
Subject: FW; Revised 2016 LMD

tf you already submitted commaents, Thank You,
Just a friendly reminder. Your comments are due Wednesday, April 30™.

Trish Rielly, Water Quality Monitoring and Assessment Unit
1101 Riverside Drive, Jefferson City, Missouri
Phone: 573-526-5297

E.mail: trish rielly@dnr.mo.gov

Water Protection Program URL: http://dnr.mo gov/env/wop/wp-index html

Celebrating 40 yeors of toking core of Missouri's natural resources. To learn more obout the Missouri Department of

Natural Resources visit dor.mo.gov.
The Deportment of Notura! FEouees emoxions o Fstouti whese pecpin five ont? om0 Ranmony wilht cur 1atiral Gral evieat resources, make geaisios Il irsl’t
i wueity emiroament and a place where we ton prosper today and i the faoore.

From: Rielly, Trish

Sent: Monday, £prit 14, 2014 4:19 PM

To: 'Catherine Wooster-Brown {Wooster-Brown.Catheline&epamail.epa.qov)’; Combes, Matt; 'CZellRGeosyntec,com’;
DRReonmtact, deasalstto@ozarkvraterveatch.org; DNRcontact, smeyer Espringfieldmo.qov; Mccauley, Jason; DHRRContact,
lhollaway& mofb.com; McKee, Mike; Michaelzon, Dave; DHRcontact, nbauer@sHmsd.com; DHRContact,
puvalsack@mpua.crg; DNRContact, thrundage &nerpe.com: DNRContact, rmonrisonEhamcom; Sarver, Randy; Wenzel,
Jaff; Bataille, Katen; 'Tient Stober'; Milberg, Lynn; Hoke, John; Metedith, Colleen; Engeln, Joe; Voss, Robart; Lambrecht,
Kitk; ‘Stobar, Tremt'; "Millingten, Jan'; Enin Kemper; Whipps, &ill; Randy Ciavdord; David Carani
{DCareniGeosyntec.com)

Subject: Revisad 2016 LMD

Bivassessment Workgrougn Members,

Followring the Februory 36%, 2014 workgroup mecting we've mod» additional revisions to the Propoesed 2016 LKD to
address major concerns/comments rolating to biological ossessmeat processes, end have complteted a list of action items
discussed during the meeting.  We ore stilf woiting on feedbock from participams regarding spetific wording suggestions
or pther infarmation to consider —see ottached meeting summory for spedifics.

Antached.

11 0f12
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e Rovised 2016 LMD Jollowing Biolagica! Assessement Workgreup mecting. In the proposed 2016 LMD, alf updates
and revisions ore noted with a commen?, Minar grommoticot corrections ore not noted in on effort to reduce
document clutter.

»  Bislogical Workgroup Meeting Summary 2-26-2014. All action items are highlighted in yelfow. Additions!
comments were added ta those items thot hove been completed and the location of the informaotion,

Please coview the ettached version of the Revised 2016 LMD and provide comments by Wednesday, April 30% 2014, ot
the Iatest. Qur plans ase 1o present the droft 2016 UMD for the CWC approvel at the tuiy 9, 2011 meeting. Thereforo,
we will need to have @ finof droft document comploted ond ready for the Convmission Pocket by eorly June,

In closing, and o5 discussed during the February workgroup meeting, there are othor aspects of the LMD we would tike 1o
oddress {e.q. formating and conselidation of tables). These efforts wilf teke mere time ta complete. We are plonning to
have these updates completed during the 2018 cycle.

Thonks,

Trish Rielly, Water Quality Monitoring and Assessment Unit
1101 Riverside Drive, Jefferson City, Missouri

Phone: 573-526-5297

€.mail; trish.rielly®dnr.mo.gov

Water Protection Program URL: hixp://dnr.mo gov/env/wpp/wp-index. html

Celebrating 30 yeors of toking core of Missouri’s natural resoucces. To learn more obout the Missouri Depertmient of
Narural Resources visit dnr.mo.qoy.

The Department of NSt Reyvsuroes envsions o Athseurs where pespde I arud mord in becmsey w2t our £afurdf omf euituoat s soure © moke oprrsians Ikg? seanl?
¥4 QI B 2CAment ©F 8 biciz WS W 207 PITIOE! (O8f3y and s the futge,
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2016 Section 303(d) List in Missouri
Page 1 of 55

I. Citation and Requirements

A. Citation of Section of Clean Water Act

This document is required by revisions of rules under the Federal Clean Water Act, Section
303(d), 40 CFR 130.7, and the timetable for presenting the finished document to the United
States Environmental Protection Agency (EPA) and the public is given in Part 130.10. Section
303(d) requires states to list certain impaired waters and the rules require that states describe how
this list will be constructed. Missouri fulfills reporting requirements under Sections 303(d),
305(b) and 314 of the Clean Water Act by the submission to EPA of an integrated report at the
time the Section 303(d) list is approved by the Missouri Clean Water Commission. In years
when no integrated report is submitted, the Missouri Department of Natural Resources
(Department) submits a copy of its statewide water quality assessment database to EPA.

B. U.S. EPA Guidance

In July 2003, EPA issued new guidance entitled “Guidance for 2004 Assessment, Listing and
Reporting Requirements Pursuant to Sections 303(d) and 305(b) of the Clean Water Act.” This
guidance gave further recommendations about listing of 303(d) and other waters. In July 2005,
EPA published an amended version entitled “Guidance for 2006 Assessment, Listing and
Reporting Requirements Pursuant to Sections 303(d), 305(b) and 314 of the Clean Water Act”
(Appendix A). In October 2006, EPA issued a memorandum entitled “Information Concerning
2008 Clean Water Act Sections 303(d), 305(b) and 314 Integrated Reporting and Listing
Decisions.” This memorandum serves as EPA’s guidance for the 2008 reporting cycle and
beyond. In subsequent years, EPA has provided additional guidance, but only limited new
supplemental information has been provided since the 2008 cycle. Additional information can

be found at EPA’s website: http://water.epa.gov/lawsregs/lawsguidance/cwa/tmdl/guidance.cfm.

The Department is responsible for administration of the Federal Clean Water Act in Missouri.
EPA regulations require that the Department describe the methodology used to develop the
state’s 303(d) list. Biennially, the methodology is reviewed and revised as necessary, and made -
available to the public for review and comment. In accordance with the guidance, the
Department provides EPA with a document summarizing all comments received and the
Department responses to significant comments. EPA’s guidance recommends the Department
provide: (1) a description of the methodology used to develop the Section 303(d) list; (2) a
description of the data and information used to identify (impaired and threatened) waters,
including a description of the existing and readily available data and information used; and (3) a
rationale for any decision for not using any existing and readily available data and information.
The guidance also notes that “prior to submission of its Integrated Report, each state should
provide the public with the opportunity to review and comment on the methodology.” The
guidelines further recommend that the methodology document include information on how
interstate or international disagreements concerning the list are resolved.
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Placement of Waters within the Five Categories in the 2006' EPA Assessment, Listing and
Reporting Guidance

The guidance issued by EPA in 2006 recommends all waters of the state be placed in one of five
categories.

Category 1

All designated beneficial uses are fully maintained. Data or other information supporting full
beneficial use attainment for all designated beneficial uses must be consistent with the state’s
Listing Methodology Document (LMD). The Department will place a water in Category 1 if the
following conditions are met:

e  The water has physical and chemical data (at a minimum, water temperature, pH,
dissolved oxygen, ammonia, total cobalt, and total copper for streams, and total
nitrogen, total phosphorus and secchi depth for lakes) and biological water quality
data (at a minimum, E. coli or fecal coliform bacteria) that indicates attainment with
water quality standards.

o  The level of mercury in fish fillets or plugs used for human consumption does not
exceed fish tissue guidelines of 0.3 mg/kg or less. Only samples of higher trophic
level species (largemouth, smallmouth and Kentucky Spotted bass, sauger, walleye,
northern pike, trout, striped bass, white bass, flathead catfish and blue catfish) will be
used.

° The water is not rated as “threatened.”

Category 2

One or more designated beneficial uses are fully attained but at least one designated beneficial
use has inadequate data or information to make a use attainment decision consistent with the
state’s LMD. The Department will place a water in Category 2 if at least one of the following
conditions are met:

° There is inadequate data for water temperature, pH, dissolved oxygen, ammonia, total
cobalt or total copper in streams to assess attainment with water quality standards or
inadequate total nitrogen, total phosphorus or secchi data in lakes.

e  There is inadequate E. coli or fecal coliform bacteria data to assess attainment with
the whole body contact recreational use.

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

Category 2 waters will be placed in one of two sub-categories.

‘httn://watcr.cnu.gov/lawsrcgs/lawsguidancc/cwa/tmdI/upload/2005 08_11_tmdl 20061RG_report 2006irg-sec5.pdf
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Category 2A: Waters will be placed in this category if available data, using best professional
judgement, suggests compliance with numeric water quality criteria of Tables A or B in
Missouri’s Water Quality Standards (10 CSR 20-7.031) or other quantitative thresholds for
determining use attainment.

Category 2B: Waters will be placed in this category if the available data, using best
professional judgment, suggests noncompliance with numeric water quality criteria of Tables
A or B in Missouri’s Water Quality Standards, or other quantitative thresholds for
determining use attainment, and this data is insufficient to support a statistical test or to
qualify as representative data. Category 2B waters will be given high priority for additional
water quality monitoring.

Category 3

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

Category 3A. Waters will be placed in this category if available data, using best professional
judgement, suggests compliance with numeric water quality criteria of Tables A or B in
Missouri’s Water Quality Standards (10 CSR 20-7.031) or other quantitative thresholds for
determining use attainment.

Category 3B. Waters will be placed in this category if the available data, using best
professional judgement, suggests noncompliance with numeric water quality criteria of
Tables A or B in Missouri’s Water Quality Standards or other quantitative thresholds for
determining use attainment. Category 3B waters will be given high priority for additional
water quality monitoring.

Category 4

State Water Quality Standards or other criteria, as per the requirements of Table 1 of this
document, are not attained, but a Total Maximum Daily Load (TMDL) study is not required.
Category 4 waters will be placed in one of three sub-categories.

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

e  Any portion of the water is rated as being in non-attainment with state Water Quality
Standards or other criteria as explained in Table 1 of this document due to one or
more discrete pollutants or discrete properties of the water?, and

e  EPA has approved a TMDL for all pollutants that are causing non-attainment.

2 A discrete pollutant or a discrete property of water is defined here as a specific chemical or other attribute of the water (such as
temperature, dissolved oxygen or pH) that causes beneficial use impairment and that can be measured quantitatively.
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Category 4B. Water pollution controls required by a local, state or federal authority, are
expected to correct the impairment in a reasonable period of time. The Department will
place a water in Category 4B if both of the following conditions are met:

e Any portion of the water is rated as being in non-attainment with state Water Quality
Standards or other criteria as explained in Table 1 of this document due to one or
more discrete pollutants or discrete properties of water, and

e A water quality based permit that addresses the pollutant(s) causing the designated
use impairment has been issued and compliance with the permit limits will eliminate
the impairment; or other pollution control requirements have been made that are
expected to adequately address the pollutant(s) causing the impairment. This may
include implemented voluntary watershed control plans as noted in EPA’s guidance
document.

Category 4C. Any portion of the water is rated as being in non-attainment with state Water
Quality Standards or other criteria as explained in Table 1 of this document, and a discrete
pollutant(s) or other discrete property of the water® does not cause the impairment. Discrete
pollutants may include specific chemical elements (e.g., lead, zinc), chemical compounds
(e.g., ammonia, dieldrin, atrazine) or one of the following quantifiable physical, biological or
bacteriological conditions: water temperature, percent of gas saturation, amount of dissolved
oxygen, pH, deposited sediment, toxicity or counts of fecal coliform or E. coli bacteria.

Category 5

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

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

Category 5. These segments must be listed as Category 5 unless the state can demonstrate that
no discrete pollutant or pollutants causes or contributes to the impairment. Pollutants causing the
impairment will be identified through the 303(d) assessment and listing process before a TMDL
study is written. The TMDL should be written within the time frame preferred in EPA guidance
for TMDL development, when it fits within the state’s TMDL prioritization scheme.

Threatened Waters

When a water that would otherwise be in Categories 1, 2, or 3 has a time trend analysis for one
or more discrete water quality pollutants indicates the water is currently maintaining all
beneficial uses but will not continue to meet these uses before the next listing cycle, it will be
considered a “threatened water.” A threatened water will be treated as an impaired water and
placed in the appropriate Category (4A, 4B, or 5).

* The proposed state 303(d) List is determined by the Missouri Clean Water Commission and the final list is determined by the
U.S. Environmental Protection Agency.
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II. The Methodology Document
A. Procedures and Methods Used to Collect Water Quality Data

Department Monitoring

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

to characterize background or reference water quality conditions;

to better understand daily, flow event and seasonal water quality variations and their
underlying processes;

to characterize aquatic biological communities;

to assess time trends in water quality;

to characterize local and regional impacts of point and nonpoint source discharges on
water quality; ~

to check for compliance with Water Quality Standards or wastewater permit limits;
to support development of strategies, including Total Maximum Daily Loads, to return
impaired waters to compliance with Water Quality Standards. All of these objectives
are statewide in scope.

Coordination with Other Monitoring Efforts in Missouri

To maximize efficiency, the Department routinely coordinates its monitoring activities to avoid
overlap with other agencies, and to provide and receive interagency input on monitoring study
design. Data from other sources is used for meeting the same objectives as Department
sponsored monitoring. The agencies most often involved are the U.S. Geological Survey, the
U.S. Army Corps of Engineers, EPA, the Missouri Department of Conservation, and the
Missouri Department of Health and Senior Services. The Department also tracks the monitoring
efforts of the National Park Service, the U.S. Forest Service, several of the state’s larger cities,
the states of Oklahoma, Arkansas, Kansas, Iowa and Illinois, and graduate level research
conducted at universities within Missouri. For those wastewater discharges where the
Department has required instream water quality monitoring, the Department may also use
monitoring data acquired by wastewater dischargers as a condition of discharge permits issued
by the department. In 1995, the Department also began using data collected by volunteers that
have passed Quality Assurance/Quality Control tests.

Existing Monitoring Networks and Programs

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

1. Fixed Station Network

A. Objective: To better characterize background or reference water quality conditions, to
better understand daily, flow event, and seasonal water quality variations and their
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C.

underlying processes, to assess time trends and to check for compliance with Water
Quality Standards.

Design Methodology: Sites were chosen based on one of the following criteria:

e  Site is believed to have water quality representative of many neighboring streams of
similar size due to similarity in watershed geology, hydrology and land use, and the
absence of any impact from a significant point or discrete nonpoint water pollution
source.

e  Site is downstream of a significant point source or discrete nonpoint source area.

Number of Sites, Sampling Methods, Sampling Frequency, and Parameters:

e  Department/U.S. Geological Survey cooperative network: 70 sites statewide,
horizontally and vertically integrated grab sampled, six to 12 times per year.
Samples are analyzed for major ions, nutrients, temperature, pH, dissolved oxygen,
specific conductance and flow on all visits, two to four times annually for
suspended solids and heavy metals, and for pesticides six times annually at six sites.

o  Department/University of Missouri-Columbia’s lake monitoring network. This
program has monitored about 249 lakes since 1989. About 75 lakes are monitored
each year. Each lake is usually sampled four times during the summer and about 12
are monitored spring through fall for nutrients, chlorophyll, turbidity and suspended
solids.

e  Department routine monitoring of finished public drinking water supplies for
bacteria and trace contaminants.

e  Routine bacterial monitoring of swimming beaches at Missouri’s state parks during
the recreational season by the Department’s Division of State Parks.

e  Monitoring of sediment quality by the Department at approximately 10
discretionary sites annually. All sites are monitored for several heavy metals and
organic contaminants.

2. Special Water Quality Studies

A.

Objective: Special water quality studies are used to characterize the water quality
impacts from a specific pollutant source area.

Design Methodology: These studies are designed to determine the contaminants of
concern based on previous water quality studies, effluent sampling and/or Missouri State
Operating Permit applications. These studies employ multiple sampling stations
downstream and upstream (if appropriate). If contaminants of concern have significant
seasonal or daily variation, season of the year and time of day variation must be
accounted for in the sampling design.

Number of Sites, Sampling Methods, Sampling Frequency and Parameters: The
Department conducts or contracts for 10 to15 special studies annually, as funding allows.
Each study has multiple sampling sites. Number of sites, sampling frequency and
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parameters all vary greatly depending on the study. Intensive studies would also require
multiple samples per site over a relatively short time frame.

3. Toxics Monitoring Program

The fixed station network and many of the Department’s intensive studies monitor for toxic
chemicals. In addition, major municipal and industrial dischargers must monitor for toxicity
in their effluents as a condition of their Missouri State Operating Permit.

4. Biological Monitoring Program

A. Objectives: The objectives of this program are to develop numeric criteria describing
“reference” aquatic macroinvertebrate and fish communities in Missouri’s streams, to
implement these criteria within state Water Quality Standards and to continue a statewide
fish and aquatic invertebrate monitoring program.

B. Design Methodology: Development of biocriteria for invertebrates and fish involves
identification of reference streams in each of Missouri’s 17 ecological drainage units. It
also includes intensive sampling of invertebrate and fish communities to quantify
temporal and spatial variation in reference streams within ecoregions and variation
between ecoregions, and the sampling of chemically and physically impaired streams to
test sensitivity of various community metrics to differences in stream quality.

C. Number of Sites, Sampling Methods, Sampling Frequency and Parameters: The
Department has conducted biological sampling of aquatic invertebrates for many years.
Since 1991, this program has consisted of standardized monitoring of approximately 55
sites twice annually. The Missouri Department of Conservation presently has a statewide
fish and aquatic invertebrate monitoring program, the Resource Assessment and
Monitoring (RAM) Program, designed to assess and monitor the health of Missouri’s
stream resources. This program samples a minimum of 450 random and 30 reference
sites every five years.

5. Fish Tissue Monitoring Program

A. Objective: Fish tissue monitoring can address two separate objectives. These are: (1) the
assessment of ecological health or the health of aquatic biota (usually accomplished by
monitoring whole fish samples); and (2) the assessment of human health risk based on the
level of contamination of fish tissue plugs, or fillets.

B. Design Methodology: Fish tissue monitoring sites were chosen based on one of the
following criteria:

o Site is believed to have water and sediment quality representative of many
neighboring streams or lakes of similar size due to similarity in geology, hydrology
and land use, and the absence of any known impact from a significant point source
or discrete nonpoint water pollution source.
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e Site is downstream of a significant point source or discrete nonpoint source area.

e Site has shown fish tissue contamination in the past.

C. Number of Sites, Sampling Methods, Sampling Frequency and Parameters:

The Department plans to maintain fish tissue monitoring program to collect whole fish
composite samples® at approximately12 fixed sites. In previous years, this was a
cooperative effort between EPA and the Department. Each site will be sampled once
every two years. The preferred species for these sites are either carp or redhorse sucker.

The Department, EPA, and the Missouri Department of Conservation also sample 40 to
50 discretionary sites annually for two fish fillet composite samples or plug samples
(mercury only) from fish of similar size and species. One sample is of a top carnivore
such as largemouth bass, smallmouth bass, walleye or sauger. The other sample is for a
species of a lower trophic level such as catfish, carp or sucker. This program
occasionally samples fish eggs for certain fish species at selected locations. Both of these
monitoring programs analyze for several chlorinated hydrocarbon insecticides, PCBs,
lead, cadmium, mercury, and fat content.

6. Volunteer Monitoring Program

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

The second program involves volunteers who monitor water quality of streams throughout
Missouri. The Volunteer Water Quality Monitoring Program is a subprogram of the Missouri
Stream Team Program, a cooperative project sponsored by the Department, the Missouri
Department of Conservation and the Conservation Federation of Missouri. By the end of 2012
over 5,000 citizen volunteers had attended at least one training workshop. After the introductory
class, many proceed on to at least one more class of higher level training: Levels 1, 2, 3 and 4.
Each level of training is a prerequisite for the next higher level, as is appropriate data
submission. Data generated by Levels 2, 3, and 4 and the new Cooperative Site Investigation
Program volunteers represent increasingly higher quality assurance. Of those completing an
introductory course, about 35 percent proceed to Levels 1 and 2. One hundred-two volunteers
have reached Level 3 and six volunteers have reached Level 4. The Cooperative Site
Investigation Program uses trained volunteers to collect samples and transport them to
laboratories approved by the Department. Volunteers and Department staff work together to
develop a monitoring plan. Currently there are 25 volunteers qualified to work in the
Cooperative Site Investigation Program. All Level 2, 3, and 4 volunteers as well as all CSI
trained volunteers are required to attend a validation session every 3 years to insure, equipment,

* A composite sample is one in which several individual fish are combined to produce one sample.
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reagents and methods meet our standards. To date 70 individuals have attended a validation
session at least once.

Laboratory Analytical Support

Laboratories used:

e Department/U.S. Geological Survey Cooperative Fixed Station Network: U.S.
Geological Survey Lab, Denver, Colorado

o Intensive Surveys: Varies, many are done by the Department’s Environmental Services
Program

e Toxicity Testing of Effluents: Many commercial laboratories

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

o Fish Tissue: EPA Region VII Laboratory, Kansas City, Kansas and miscellaneous
contract laboratories (Missouri Department of Conservation)

e Missouri State Operating Permit: Self-monitoring or commercial laboratories

# Department’s Public Drinking Water Monitoring: Department’s Environmental Services
Program and commercial laboratories

e Other water quality studies: Many commercial laboratories
B. Identification of All Existing and Readily Available Water Quality Data Sources:

The following data sources are used by the Department to aid in the compilation of the
state’s 305(b) report. Where quality assurance programs are deemed acceptable, these
sources would also be used to develop the state’s Section 303(d) list. These sources
presently include but are not limited to:

1.  Fixed station water quality and sediment data collected and analyzed by the
Department’s Environmental Services Program personnel.

2.  Fixed station water quality data collected by the U.S. Geological Survey under
contractual agreements with the Department.

3.  Fixed station water quality data collected by the U.S. Geological Survey under
contractual agreements to agencies or organizations other than the Department.

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

5.  Fixed station raw water quality data collected by the Kansas City Water Services
Department, the St. Louis City Water Company, the Missouri American Water
Company (formerly St. Louis County Water Company), Springfield City Utilities and
Springfield’s Department of Public Works.
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10.

11.

12.

13.

14.

15.
16.

17.

18.

Fixed station water quality data collected by the U.S. Army Corps of Engineers. The
Kansas City, St. Louis and Little Rock Corps Districts have monitoring programs for
Corps-operated reservoirs in Missouri.

Fixed station water quality data collected by the Arkansas Department of
Environmental Quality, the Kansas Department of Health and Environment, the Iowa
Department of Natural Resources, and the 1llinois Environmental Protection Agency.

Fixed station water quality monitoring by corporations.

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

Special water quality surveys conducted by the Department. Most of these surveys
are focused on the water quality impacts of specific point source wastewater
discharges. Some surveys are of well-delimited nonpoint sources such as abandoned
mined lands. These surveys often include physical habitat evaluation and monitoring
of aquatic invertebrates as well as water chemistry monitoring.

Special water quality surveys conducted by U.S. Geological Survey, including but not
limited to:

a) Geology, hydrology and water quality of various hazardous waste sites,
b) - Geology, hydrology and water quality of various abandoned mining areas,

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

d) Bacterial and nutrient contamination of streams in southern Missouri.

Special water quality studies by other agencies such as the Missouri Department of
Conservation, the U.S. Public Health Service, and the Missouri Department of Health
and Senior Services.

Monitoring of fish occurrence and distribution by the Missouri Department of
Conservation.

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

Selected graduate research projects pertaining to water quality and/or aquatic biology.

Water quality, sediment and aquatic biological data collected by the Department, the
Environmental Protection Agency or their contractors at hazardous waste sites in
Missouri.

Self-monitoring of receiving streams by cities, sewer districts and industries, or
contractors on their behalf, for those discharges that require this kind of monitoring.
This monitoring includes chemical and sometimes toxicity monitoring of some of the
larger wastewater discharges, particularly those that discharge to smaller streams and
have the greatest potential to affect instream water quality.

Compliance monitoring of receiving waters by the Department and EPA. This can
include chemical and toxicity monitoring.

300



l'lhlll\}u\.}l\}w AVUE LRI UU'UIUPIIIUII‘ Vi uiaw

2016 Section 303(d) List in Missouri
Page 11 of 55

19.

20.

21.

22.

23.

Bacterial monitoring of streams and lakes by county health departments, community
lake associations and other organizations using acceptable analytical methods.

Other monitoring activities done under a quality assurance project plan approved by
the Department.

Fixed station water quality and aquatic invertebrate monitoring by volunteers who
have successfully completed the Volunteer Water Quality Monitoring Program Level
2 workshop. Data collected by volunteers who have successfully completed a
training Level 2 workshop is considered to be Data Code One. Data generated from
Volunteer Training Levels 2, 3 and 4 are considered “screening” level data and can be
useful in providing an indication of a water quality problem. For this reason, the data
is eligible for use in distinguishing between waters in Categories 2A and 2B or
Categories 3A and 3B. Most of this data is not used to place waters in main
Categories (1, 2, 3, 4 and 5) because analytical procedures do not use EPA or
Standard Methods approved methods. Data from volunteers who have not yet
completed a Level 2 training workshop do not have sufficient quality assurance to be
used for any assessment purposes. Data generated by volunteers while participating
in the Department’s Cooperative Site Investigation Program (Section II C1) or other
volunteer data that otherwise meets the quality assurance outlined in Section II C2
can be used in the Section 303(d) assessment process.

The following data sources (22-23) cannot be used rate a water as impaired
(Categories 4A, 4B, 4C or 5); however, these data sources may be used to direct
additional monitoring that would allow a water quality assessment for Section 303(d)
listing purposes.

Fish Management Basin Plans published by the Missouri Department of
Conservation.

Fish Consumption Advisories published annually by the Missouri Department of
Health and Senior Services. Note: the Department may use data from data source No.
9 (as listed above) to list individual waters as impaired due to contaminated fish
tissue.

The Department will review all data of acceptable quality that is submitted to the Department
prior to the end of the first public notice of the draft 303(d) list. The Department reserves the
right to review and use data of acceptable quality submitted after this date if the data resultsin a
change to the assessment status of the water.

C. Data Quality Considerations

1. DNR Quality Assurance/Quality Control Program

The Department and EPA Region VII have completed a Quality Management Plan. All
environmental data generated directly by the Department, or through contracts funded by
the Department, or EPA require a Quality Assurance Project Plan. The agency or
organization responsible for collection and/or analysis of the environmental sampling
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must write and adhere to a Quality Assurance Project Plan approved through the
Department’s Quality Management Plan. Any environmental data generated by a
monitoring plan with a Department approved Quality Assurance Project Plan is
considered suitable for use in the 303(d) assessment process. This includes data
generated by volunteers participating in the Department’s Cooperative Site Investigation
Program. Under this program, the Department’s Environmental Services Program will
audit selected non-profit (governmental and university) laboratories. Laboratories that
pass this audit will be approved for the Cooperative Site Investigation Program.
Individual volunteers that collect samples and deliver them to an approved laboratory
must first successfully complete Department training in proper collection and handling of
samples. The kind of information that should allow the department to make a judgment
on the acceptability of a quality assurance program are: (1) a description of the training,
and work experience of the persons involved in the program, (2) a description of the field
meters used and maintenance and calibration procedures used, (3) a description of sample
collection and handling procedures and (4) a description of all analytical methods used
for samples taken to a laboratory for analysis.

2. Other Quality Assurance/Quality Control Programs

Data generated in the absence of a Department-approved Quality Assurance Project Plan
may be used to determine the 303(d) status of a waterbody if the Department determines
that the data is scientifically defensible after making a review of the quality assurance
procedures used by the data generator. This review would include: (1) names of all
persons involved in the monitoring program, their duties and a description of training and
work related experience, (2) all written procedures, Standard Operating Procedures, or
Quality Assurance Project Plans pertaining to this monitoring effort, (3) a description of
all field methods used, brand names and model numbers of any equipment and a
description of calibration and maintenance procedures, and (4) a description of laboratory
analytical methods. This review may also include an audit by the Department’s
Environmental Services Program.

3. Other Data Quality Considerations

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

If the Department uses data to make a Section 303(d) list decision that predates the date
the list is initially developed by more than seven years, the Department will provide a
written justification for the use of such data.

A second consideration is the age of the data relative to significant events that may have
an effect on water quality. Data collected prior to the initiation, closure or significant
change in a wastewater discharge, or prior to a large spill event or the reclamation of a
mining or hazardous waste site, for example, may not be representative of present
conditions. Such data would not be used to assess present conditions even if it was less
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than seven years old. Such “pre-event” data can be used to determine changes in water
quality before and after the event or to show water quality time trends.

3.2 Data Type, Amount and Information Content. EPA recommends establishing a
series of data codes, and rating data quality by the kind and amount of data present at a
particular location (EPA 1997°). The codes are single digit numbers from one to four,
indicating the relative degree of assurance the user has in the value of a particular
environmental data set. Data Code One indicates the least assurance or the least number
of samples or analytes and Data Code Four the greatest. Based on EPA’s guidance, the
Department uses the following rules to assign code numbers to data.

Data Code® One: All data not meeting the requirements of Data Code Two, Three
or Four.

Data Code Two: Chemical data collected quarterly to bimonthly for at least three
years, or intensive studies that monitor several nearby sites repeatedly over short
periods of time, or at least three fish tissue samples per water body, or at least five
bacterial samples collected during the recreational season of one calendar year.

Data Code Three: Chemical data collected at least monthly for more than three
years on a variety of water quality constituents including heavy metals and
pesticides; or quantitative biological monitoring of at least one aquatic
assemblage (fish, invertebrates or algae) at multiple sites, or multiple samples at a
single site when data from that site is supported by biological monitoring at an
appropriate control site.

Data Code Four: Chemical data collected at least monthly for more than three
years that provides data on a variety. of water quality constituents including heavy
metals and pesticides, and including chemical sampling of sediments and fish
tissue; or quarititative biological monitoring of at least two aquatic assemblages
(fish, invertebrates or algae) at multiple sites.

In Missouri, the primary purpose of Data Code One data is to provide a rapid and
inexpensive method of screening large numbers of waters for obvious water quality
problems and to determine where more intensive monitoring is needed. In the
preparation of the state’s 305(b) report, data from all four data quality levels are used.
Most of the data is of Data Code One quality, and without Data Code One data, the
Department would not be able to assess a majority of the state’s waters.

In general, when selecting water bodies for the Missouri 303(d) List, only Data Code
Two or higher data are used, unless the problem can be accurately characterized by Data

$ Guidelines for the Preparation of the Comprehensive State Water Quality Assessments (305b) and Electronic Updates, 1997.
(bttp://water.epa.pov/iype/watersheds/monitoring/repguid.cfm)

¢ Data Code One is equivalent to data water quality assurance Level One in 10 CSR 20-7.050 General Methodology for
Development of Impaired Waters List, subsection (2)(C), Data Code Two is equivalent to Level 2, etc.
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Code One data.” The reason is that Data Code Two data provides a higher level of
assurance that a Water Quality Standard is actually being exceeded and that a TMDL
study is necessary. All water bodies placed in Categories 2B or 3B receive high priority
for additional monitoring so that data quality is upgraded to at least Data Code Two.

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

Each reporting cycle, the Department and stakeholders review and revise the guidelines for
determining water quality impairment. These guidelines are shown in Tables 1.1 and 1.2
which provide the general rules of data use and assessment and Tables B-1 and B-2 provide
details about the specific analytical procedure used. In addition, if time trend data indicates
that presently unimpaired waters will become impaired prior to the next listing cycle, these
“threatened waters” will be judged to be impaired. Where antidegradation provisions in
Missouri’s Water Quality Standards apply, those provisions shall be upheld. The numeric
criteria included in Table 1.1 have been adopted into the state Water Quality Standards, 10
CSR 20-7.031, and are used, as described in Table 1.1, to make use attainment decisions.

For narrative criteria, the numeric thresholds included in Table 1.2 have not been adopted
into state Water Quality Standards. The Department will use a weight of evidence analysis
for evaluating all narrative criteria. Under the weight of evidence approach, all available
information is examined and the greatest weight is given to data that provide the best
supporting evidence. In determining the order of best supporting evidence, best
professional judgment will be used to consider factors such as data quality and site-specific
environmental conditions. For those analytes with numeric thresholds, the threshold values
given in Table 1.2 will trigger a weight of evidence analysis to determine the existence or
likelihood of a use impairment and the appropriateness of proposing a 303(d) listing based
on narrative criteria. This weight of evidence analysis will include the use of other types of
environmental data when it is available or collection of additional data to make the most
informed use attainment decision. Examples of other relevant environmental data might
include biological data on fish or aquatic invertebrate animals or toxicity testing of water or
sediments. See Appendix E for clarification on use of the weight of evidence approach.

When the weight of evidence analysis suggests, but does not provide strong, scientifically
defensible evidence of impairment, the Department will place the water body in question in
Categories 2B or 3B. The Department will produce a document showing all relevant data
and the rationale for the use attainment decision. All such documents will be made
available to the public at the time of the first public notice of the proposed 303(d) list. A
final recommendation on the listing of a water body based on narrative criteria will only be
made after full consideration of all comments on the proposal.

7 When a listing, amendment or delisting of a 303(d) water is made with only Data Code One data, a document will be prepared
that includes a display of all data and a presentation of all statistical tests or other evaluative techniques that documents the
scientific defensibility of the data. This requirement applies to all Data Code One data identified in Table 1.1 of this document.
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For the interpretation of macroinvertebrate data, where habitat assessment scores indicate
habitat is less than 75 percent of reference or appropriate control stream scores, and in the
absence of other data indicating impairment by a discrete pollutant, a waterbody judged to
be impaired will be placed in Category 4C. When interpreting fish community data, a
provisional multi-metric habitat index called the QCPH1 index is used to identify habitat in
poor condition (Appendix E). The QCPHIindex separates adequate habitat from poor
habitat using a 0.39 threshold value; whereby, QCPH1 scores < 0.39 indicate stream habitat
is of poor quality, and scores greater than 0.39 indicate available stream habitat is adequate.
In the absence of other data indicating impairment by a discrete pollutant, impaired fish
communities with poor habitat will be placed in Category 4C. Additional information
related to the evaluation of biological data is provided in Appendix E.

For toxic chemicals occurring in benthic sediments, data interpretation will include
calculation of a geometric mean for specific toxins from an adequate number of samples,
and comparing that value to a corresponding Probable Effect Concentration given by
MacDonald et al. (2000). The Probable Effect Concentration (PEC) is the level of a
pollutant at which harmful effects on the aquatic community are likely to be observed.
MacDonald (2000) gave an estimate of accuracy for the ability of individual PECs to
predict toxicity. For all metals except arsenic, pollutant geometric means will be compared
to 150% of the recommended PEC values. This comparison should meet confidence
requirements applied elsewhere in the LMD. When multiple contaminants occur in
sediment, toxicity may occur even though the level of each individual pollutant does not
reach toxic levels. The method of estimating the synergistic effécts of multiple pollutants
in sediments given in MacDonald et al. (2000) includes the calculation of a PEC Quotient
(PECQ). Please see Appendix D for an example calculation of a PECQ. PECQs greater
than 0.75 will be judged as toxic.

For the interpretation of toxicity test data, standard acute or chronic bioassay procedures
using freshwater aquatic fauna such as, but not limited to, Ceriodaphnia dubia, Pimephales
promelas or Hyalella azteca will provide adequate evidence of toxicity for 303(d) listing
purposes. Microtox toxicity tests may be used to list a water as affected by “toxicity” only
if there is data of another kind (freshwater toxicity tests, sediment chemistry, water
chemistry or biological sampling) that indicates water quality impairment.

For any given water, available data may occur throughout the system and/or be
concentrated in certain areas. When the location of pollution sources are known, the
Department reserves the right to assess data representative of impacted conditions
separately from data representative of unimpacted conditions. Pollution sources include
those that may occur at discrete points along a water body, or those which are more diffuse.
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TABLE 1.1. METHODS FOR ASSESSING COMPLIANCE WITH
WATER QUALITY STANDARDS USED FOR 303(D) LISTING PURPOSES: NUMERIC
CRITERIA THAT ARE INCLUDED IN STATE WATER QUALITY STANDARDS, 10
CSR 20-7.031

DESIGNATED | DATA TYPE DATA COMPLIANCE WITH WATER
USES QUALITY QUALITY STANDARDS®
CODE
Overall use No data. Not applicable | Given same rating as monitored stream
protection (all Evaluated based with same land use and geology.
designated uses) | on similar land
use/ geology as
stream with
water quality
data.’
Any designated | No data Not applicable | Where models or other dilution
uses available or calculations indicate noncompliance with
where only allowable pollutant levels and frequencies
effluent data is noted in this table, waters may be added to
available. Category 3B and considered high priority
Results of for water quality monitoring.
dilution
calculations or
water quality
modeling
Protection of Water 1-4 Full: No more than 10% of all samples
Aquatic Life temperature, exceed criterion.'’
pH, total
dissolved gases, Non-Attainment: Requirements for full
oil and grease. attainment not met.
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 for E. coli is 126
counts/100ml.

8 See section on Statistical Considerations, Table B-1 and B-2.
% This data type is used only for wide-scale assessments of aquatic biota and aquatic habitat for 305(b) Report purposes. This
data type is not used in the development of the 303(d) List.
19 Some sampling periods are wholly or predominantly during the critical period of the year when criteria violations occur.
Where the monitoring program presents good evidence of a demarcation between seasons where criteria exceedences occur and
seasons when they do not, the 10% exceedence rate will be based on an annual estimate of the frequency of exceedence.

10 CSR 20-7.031 (4)(C)
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TABLE 1.1. METHODS FOR ASSESSING COMPLIANCE WITH
WATER QUALITY STANDARDS USED FOR 303(D) LISTING PURPOSES: NUMERIC
CRITERIA THAT ARE INCLUDED IN STATE WATER QUALITY STANDARDS, 10
CSR 20-7.031

DESIGNATED | DATA TYPE DATA COMPLIANCE WITH WATER
USES QUALITY QUALITY STANDARDS?
CODE
Protection of Dissolved 1-4 Full: No more than 10% of all samples
Aquatic Life oxygen exceed criterion.
Non-Attainment: Requirements for full
attainment not met.
Protection of Toxic 1-4 Full: No more than one acute toxic event in
Aquatic Life chemicals three years that results in a documented
die-off of aquatic life such as fish, mussels,
and crayfish (does not include die-offs due
to natural origin). No more than one
exceedence of acute or chronic criterion in
the last three years for which data is
available.
Non-Attainment: Requirements for full
attainment not met.
Protection of Nutrients in 1-4 Full: Nutrient levels do not exceed Water
Aquatic Life Lakes (total Quality Standards following procedures
phosphorus, stated in Table B-1.
total nitrogen, . )
chlorophyll) Noq-Attalnment: R(lalquuements for full
attainment not met.
Fish Chemicals 1-4 Full: Water quality does not exceed Water
Consumption (water) Quality Standards following procedures
' stated in Table B-1.
Non-Attainment: Requirements for full
attainment not met.
Drinking Water | Chemical 1-4 Full: Water Quality Standards not
Supply -Raw (toxics) exceeded following procedures stated in
Water.!? Table B-1.

Non-Attainment: Requirements for full
attainment not met.

! Nutrient criteria will be used in the 2016 LMD only if these criteria appear in the Code of State Regulations, and have not been

disapproved by the U.S. Environmental Protection Agency. )
12 paw water is water from a stream, lake or ground water prior to treatment in a drinking water treatment plant.
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TABLE 1.1. METHODS FOR ASSESSING COMPLIANCE WITH
WATER QUALITY STANDARDS USED FOR 303(D) LISTING PURPOSES: NUMERIC
CRITERIA THAT ARE INCLUDED IN STATE WATER QUALITY STANDARDS, 10
CSR 20-7.031

DESIGNATED | DATA TYPE DATA COMPLIANCE WITH WATER
USES QUALITY QUALITY STANDARDS®
CODE

Drinking Water | Chemical 1-4 Full: Water Quality Standards not

Supply- Raw (sulfate, exceeded following procedures stated in

Water chloride, Table B-1.

fluoride) ) )

Non-Attainment: Requirements for full
attainment not met.

Drinking Water | Chemical 1-4 Full: No Maximum Contaminant Level

Supply-Finished | (toxics) violations based on Safe Drinking Water

Water Act data evaluation procedures.
Non-Attainment: Requirements for full
attainment not met.
NOTE: Finished water data will not be
used for analytes where water quality
problems may be caused by the drinking
water treatment process such as the
formation of Trihalomethanes (THMs) or
problems that may be caused by the
distribution system (bacteria, lead, copper).

Whole-Body- Fecal coliform 2-4 Where there are at least five samples per

Contact or E. coli count year taken during the recreational season:

gecreatlon and Full: Water Quality Standards not

econdary - .

Contact exceeded as a geometric mean, in any of

Recreation the .last three years for which data is
available, for samples collected during
seasons for which bacteria criteria apply."
Non-Attainment: Requirements for full
attainment not met.

Irrigation, Chemical 1-4 Full: Water Quality Standards not

Livestock and exceeded following procedures stated in

Wildlife Water Table B-1.

Non-Attainment: Requirements for full
attainment not met.

13 A geometric mean of 206 cfu/100 ml for E. coli will be used as a criterion value for Category B Recreational Waters. Because
Missouri’s Fecal Coliform Standard ended December 31, 2008, any waters appearing on the 2008 303(d) List as a result of the
Fecal Coliform Standard will be retained on the list with the pollutant listed as “bacteria” until sufficient E. coli sampling has
determined the status of the water.

308



L'AVLIIUUUIUEJ AV Liaw UV'VIUPIAIVIIL VL uilw

2016 Section 303(d) List in Missouri

Page 19 of 55

TABLE 1.2. METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY
STANDARDS USED FOR 303(D) LISTING PURPOSES: NARRATIVE CRITERIA
BASED ON NUMERIC THRESHOLDS NOT CONTAINED IN STATE WATER

QUALITY STANDARDS (10 CSR 20-7.031)

BENEFICIAL
USES

DATA TYPE

DATA
QUALITY
CODE

COMPLIANCE WITH WATER
QUALITY STANDARDS?

Overall use
protection (all
beneficial
uses)

Narrative criteria
for which
quantifiable
measurements
can be made.

1-4

Full: Stream appearance typical of
reference or appropriate control streams in
this region of the state.

Non-Attainment: The weight of evidence,
based on the narrative criteria 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 a
waterbody is statistically significantly
higher than a control water.

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

Note: Waters in mixing zones and
unclassified waters which support 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
Aquatic Life

Toxic Chemicals

Full: No more than one acute toxic event in
three years (does not include fishJills die-
offs of aquatic life due to natural origin).
No more than one exceedence of acute or
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TABLE 1.2. METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY
STANDARDS USED FOR 303(D) LISTING PURPOSES: NARRATIVE CRITERIA
BASED ON NUMERIC THRESHOLDS NOT CONTAINED IN STATE WATER
QUALITY STANDARDS (10 CSR 20-7.031)

BENEFICIAL | DATA TYPE - DATA COMPLIANCE WITH WATER
USES QUALITY QUALITY STANDARDS®
CODE
chronic criterion in three years for all
toxics.'* 1°

Non-Attainment: -Requirements for full
attainment not met.

' The test result must be representative of water quality for the entire time period for which acute or chronic criteria apply. For
ammonia the chronic exposure period is 30 days, for all other toxics 96 hours, The acute exposure period for all toxics is 24
hours, except for ammonia which has a one hour exposure period. The Department will review all appropriate data, including
hydrographic data, to insure only representative data is used. Except on large rivers where storm water flows may persist at
relatively unvarying levels for several days, grab samples collected during storm water flows will not be used for assessing
chronic toxicity criteria.

5 In the case of toxic chemicals occurring in benthic sediment rather than in water, the numeric thresholds used to determine the
need for further evaluation will be the Probable Effect Concentrations proposed in “Development and Evaluation of Consensus-
Based Sediment Quality Guidelines for Freshwater Ecosystems” by MacDonald, D.D. et al. Arch. Environ. Contam. Toxicol.
39,20-31 (2000). These - Probable Effect Concentrations are as follows: 33 mg/kg As; 4.98 mg/kg Cd; 111 mg/kg Cr; 149 mg/kg
Cu; 48.6 mg/kg Ni; 128 mg/kg Pb; 459 mg/kg Zn; 561 pg/kg naphthalene; 1170 pg/kg phenanthrene; 1520 pg/kg pyrene; 1050
ng/kg benzo(a)anthracene, 1290 pg/kg chrysene; 1450 pg/kg benzo(a)pyrene; 22,800 pg/kg total polyaromatic hydrocarbons;
676 pg/kg total PCBs. Chlordane 17.6 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 Table B-1 and Appendix D
for more information on the Probable Effect Concentrations Quotient.
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TABLE 1.2. METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY
STANDARDS USED FOR 303(D) LISTING PURPOSES: NARRATIVE CRITERIA
BASED ON NUMERIC THRESHOLDS NOT CONTAINED IN STATE WATER

QUALITY STANDARDS (10 CSR 20-7.031)

BENEFICIAL
USES

DATA TYPE

DATA
QUALITY
CODE

COMPLIANCE WITH WATER
QUALITY STANDARDS?

Protection of
Aquatic Life

Biological:
Aquatic
Macroinvertebr-
ates sampled
using DNR
Protocol.!® 17

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

3-4

3-4

Full: For seven or fewer samples and
following DNR wadeable streams
macroinvertebrate sampling and evaluation
protocols, 75% of the stream condition
index scores must be 16 or greater. Fauna
achieving these scores are considered to be
very similar to regional reference streams.
For greater than seven samples or for other
sampling and evaluation protocols, results
must be statistically similar to
{gpresentative reference or control stream.

Non-Attainment: For seven or fewer
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 streams. For more
than seven samples or for other sampling
and evaluation protocols, results must be
statistically dissimilar to control or
representative reference streams.

Full: For seven or fewer samples and
following MDC RAM fish community
protocols, 75% of the IBI scores must be
36 or greater. Fauna achieving these

scores are considered to be very similar to
regional reference streams. For greater than
seven samples or for other sampling and
evaluation protocols, results must be

16 DNR invert protocol will not be used for assessment in the Mississippi Alluvial Basin (bootheel area) due to lack of reference
streams for comparison.

17 See Appendix E for additional criteria used to assess biological data.

1% See Table B-1 and B-2. For test streams that are significantly smaller than bioreference streams where both bioreference
streams and small control streams are used to assess the biological integrity of the test stream, the assessment of the data should
display and take into account both types of control streams.
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TABLE 1.2. METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY
STANDARDS USED FOR 303(D) LISTING PURPOSES: NARRATIVE CRITERIA
BASED ON NUMERIC THRESHOLDS NOT CONTAINED IN STATE WATER

QUALITY STANDARDS (10 CSR 20-7.031)

BENEFICIAL
USES

DATA TYPE

DATA
QUALITY
CODE

COMPLIANCE WITH WATER
QUALITY STANDARDS?®

Other Biological
Data'’

3-4

statistically similar to representative
reference or control streams.'®

Suspected of Impairment: Data not
conclusive (Category 2B or 3B). For first

and second order streams IBI score < 29.

Non-Attainment: First and second order
streams will not be assessed for non-
attainment. When assessing third to fifth
order streams with data sets of seven or
fewer samples collected by following
MDC RAM fish community protocols,
75% of the IBI scores must be lower than
36. Fauna achieving these scores are
considered to be substantially different
from regional reference streams. For more
than seven samples or for other sampling
and evaluation protocols, results must be
statistically dissimilar to control or

representative reference streams. %2

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

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

19 1BI Scores are from “Biological Criteria for Streams and Fish Communities in Missouri” 2008. Doisy et al. for MDC. If
habitat limitations (as measured by either the QCPH1 index or other appropriate methods) are judged to contribute to low fish
community scores and this is the only type of data available, the water body will be included in Category 4C, 2B, or 3B. If other
types of data exist, the weight of evidence approach will be used as described in this document.

2 For determining influence of poor habitat on those samples that are deemed as impaired, consultation with MDC RAM staff
will be utilized. If, through this consultation, habitat is determined to be a significant possible cause for impairment, the water
body will not be rated as impaired, but rather as suspect of impairment (categories 2B or 3B).
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TABLE 1.2. METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY
STANDARDS USED FOR 303(D) LISTING PURPOSES: NARRATIVE CRITERIA
BASED ON NUMERIC THRESHOLDS NOT CONTAINED IN STATE WATER

QUALITY STANDARDS (10 CSR 20-7.031)

BENEFICIAL | DATATYPE DATA COMPLIANCE WITH WATER
USES QUALITY QUALITY STANDARDS?
CODE
Protection of | Toxicity testing 2 Full: No more than one test result of
Aquatic Life of streams or statistically significant deviation from
lakes using controls in acute or chronic test in a three-
aquatic year period.
organisms
Non-Attainment: Requirements for full
attainment not met.
Fish Chemicals 1-2 Full: Fish tissue levels in fillets, tissue
Consumption | (tissue) plugs, and eggs do not exceed guidelines.*'

Non-Attainment: Requirements for full
attainment not met.

Duration of Assessment Period

Except where the assessment period is specifically noted in Table 1.1, the time period for
which data will be used in making the assessments will be determined by data age and data
code considerations, as well as representativeness considerations such as those described in

footnote 14.

Assessment of Tier Three Waters

Waters given Tier Three protection by the antidegradation rule at 10 CSR 20-7.031(2),
shall be considered impaired if data indicate water quality has been reduced in comparison
to its historical quality. Historical quality is determined from past data that best describes a
water body’s water quality following promulgation of the antidegradation rule and at the

time the water was given Tier Three protection.

2 Fish tissue threshold levels are; chlordane 0.1 mg/kg (Crellin, J.R. 1989, “New Trigger Levels for Chlordane in Fish-Revised
Memo" Mo. Dept. of Health inter-office memorandum. June 16, 1989); mercury 0.3 mg/kg based on “Water Quality Criterion
for Protection of Human Health: Methylmercury” EPA-823-R-01-001. Jan. 2001.
http://www.epa.gov/waterscience/criteria/methylmercury/merctitl.pdf; PCBs 0.75 mg/kg, MDHSS Memorandum August 30,

2006 “Development of PCB Risk-based Fish Consumption Limit Tables”; and lead 0.3- mg/kg (World Health Organization
1972. “Evaluation of Certain Food Additives and the Contaminants Mercury, Lead and Cadmium”. WHO Technical Report
Series No. 505, Sixteenth Report on the Joint FAO/WHO Expert Committee on Food Additives. Geneva 33 pp. Assessment of
Mercury will be based on samples solely from the following higher trophic level fish species; walleye, sauger, trout, black
bass, white bass, striped bass, northern pike, flathead catfish and blue catfish. In a 2012 DHSS memorandum (not yet
approved, but are being considered for future LMD revisions) threshold values are proposed to change as follows: Chlordane
0.2 mg/kg ; Mercury 0.27 mg/kg ; and PCBs = 0.540 ; lead has not changed, but they do add atrazine and PDBEs (Fish Fillet
Advisory Concentrations (FFACs) in Missouri).
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Historical data gathered at the time waters were given Tier Three protection will be used if
available. Because historical data may be limited, the historical quality of the waters may
be determined by comparing data from the assessed segment with data from a
“representative” segment. A representative segment is a body or stretch of water that best
reflects the conditions that probably existed at the time the antidegradation rule first applied
to the waters being assessed. Examples of possible representative data include 1) data from
segments upstream from assessed segments that receive discharges of the quality and
quantity that mimic historical discharges to the assessed segment, and 2) data from other
bodies of water in the same ecoregion having a similar watershed and landscape and
receiving discharges and runoff of the quality and quantity that mimic historical discharges
to the assessed segment. The assessment may also use data from the assessed segment
gathered between the time of the initiation of Tier Three protection and the last known
point in time in which upstream discharges, runoff and watershed conditions remained the
same, if the data do not show any significant trends of declining water quality during that
period.

The data used in the comparisons will be tested for normality and an appropriate statistical
test will be applied. The null hypothesis for such test will be that water quality is the same
at the test segment and representative segment. This will be a one-tailed test (the test will
consider only the possibility that the assessed segment has poorer water quality) with the
alpha level of 0.1, meaning that the test must show greater than a 90 percent probability
that the assessed segment has poorer water quality than the representative segment before
the assessed segment can be listed as impaired.

Other Types of Information

1.

Observation and evaluation of waters for noncompliance with state narrative water
quality criteria. Missouri’s narrative water quality criteria, as described in 10 CSR 20-
7.031 Section (3), may be used to evaluate waters when a quantitative value can be
applied to the pollutant. These narrative criteria apply to both classified and unclassified
waters and prohibit the following in waters of the state:

a. Unsightly, putrescent or harmful bottom deposits,

o

Oil, scum and floating debris,

Unsightly color, turbidity or odor,

a0

Substances or conditions causing toxicity to human, animal or aquatic life,

Human health hazard due to incidental contact,

o

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

g. Physical, chemical or hydrologic changes that impair the natural biological
community,

h. Used tires, car bodies, appliances, demolition debris, used vehicles or equipment
and any solid waste as defined by Missouri’s Solid Waste Law, and

i. Acute toxicity.
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2. Habitat assessment protocols for wadeable streams have been established and are

conducted in conjunction with sampling of aquatic macroinvertebrates and fish. Methods
for evaluating aquatic macroinvertebrate and fish community data include assessment
procedures that account for the presence or absence of representative habitat quality. The
Department will not use habitat assessment data alone for assessment purposes.

E. Other 303(d) Listing Considerations

4.

1.

Adding to the Existing List or Expanding the Scope of Impairment to a Previously Listed
Water

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

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

The listed portion of an impaired water may be decreased based on recent monitoring
data following the guidelines in this document. One or more pollutants may be deleted

~ from the listing for a water already on the list based on recent monitoring data following

guidelines in Table B-2. Waters may be completely removed from the list for several
reasons’2, the most common being (1) water has returned to compliance with water
quality standards, or (2) the water has an approved TMDL study or Permit in Lieu of a
TMDL.

Prioritization of Waters for TMDL Development

Section 303(d) of the Clean Water Act and federal regulation 40 CFR 130.7(b)(4) require
states to submit a priority ranking of waters requiring TMDLs. The Department will
prioritize development of TMDLs based on several variables including:

severity of the water quality problem and risk to public health,

amount of time necessary to acquire sufficient data to develop the TMDL,
court orders, consent decrees or other formal agreements,

budgetary constraints, and

amenability of the problem to treatment.

The Department’s TMDL schedule will represent its prioritization. The TMDL Program
develops the TMDL schedule which can be found at the following website,

http://www.dnr.mo.gov/env/wpp/tmdl/.

Resolution of Interstate/International Disagreements

22 See, “Guidance for 2006 Assessment, Listing and Reporting Requirements Pursuant to Sections 303(d), 305(b) and 314 of the
Clean Water Act”. USEPA, Office of Water, Washington DC.
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The Department will review the draft 303(d) Lists of all other states with which it shares a
border (Missouri River, Mississippi River, Des Moines River and the St. Francis River) or
other interstate waters. Where the listing in another state is different than in Missouri, the
Department will request the data upon which the listing in the other state is based. This
data will be reviewed following all data evaluation guidelines previously discussed in this
document. The Missouri Section 303(d) list may be changed pending the evaluation of this
additional data.
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Appendix A

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

G.

How should statistical approaches be used in attainment determinations?

The state’s methodology should provide a rationale for any statistical interpretation of data
for the purpose of making an assessment determination.

1.

Description of statistical methods to be employed in various circumstances:

The methodology should provide a clear explanation of which analytic tools the state
uses and under which circumstances. EPA recommends that the methodology explain
issues such as the selection of key sample statistics (arithmetic mean concentration,
median concentration, or a percentile), null and alternative hypotheses, confidence
intervals, and Type I and Type II error thresholds. The choice of a statistic tool
should be based on the known or expected distribution of the concentration of a
pollutant in the segment (e.g., normal or log normal) in both time and space.

Past EPA guidance, 1997 305(b) and 2000 CALM, recommended making non-
attainment decisions for “conventional pollutants” - Total Suspended Solids, pH,
Biochemical Oxygen Demand, fecal coliform bacteria and oil and grease — when
more than 10% of measurements exceed the water quality criterion; however, EPA
guidance has not encouraged use of the 10% rule with other pollutants, including
toxics. Use of this rule when addressing conventional pollutants, is appropriate if its
application is consistent with the manner in which the applicable water quality
criterion are expressed. An example of a water quality criterion for which an
assessment based on the 10% rule would be appropriate is the EPA acute water
quality criterion for fecal coliform bacteria, applicable to protection of water contact
recreational use. This 1976-issued water quality criterion was expressed as, “...no
more than ten percent of the samples exceeding 400 CFU per 100ml, during a 30-day
period. This assessment methodology is clearly reflective of the water quality
criterion.

On the other hand, use of the 10 percent rule for interpreting water quality data is
usually not consistent with water quality criterion expressed either as: (1)
instantaneous maxima not to be surpassed at any time; or (2) average concentrations
over specified times. In the case of “instantaneous maxima (or minima) never to
occur” criteria use of the 10 percent rule typically leads to the belief that segment
conditions are equal to or better than specified by the water quality criterion, when
they in fact are considerably worse. (That is, pollutant concentrations are above the
criterion concentration a far greater proportion of the time than specified by the water
quality criterion). Conversely, use of this decision rule in concert with water quality
criterion expressed as average concentrations over specific times can lead to
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concluding that segment conditions are worse than water quality criterion, when in
fact, they are not. If the state applies different decision rules for different types of
pollutants (e.g., toxic, conventional, and non-conventional pollutants) and types of
standards (e.g., acute versus chronic criteria for aquatic life or human health), the
state should provide a reasonable rationale supporting the choice of a particular
statistical approach to each of its different sets of pollutants and types of standards.

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

EPA strongly encourages states to highlight policy decisions implicit in the statistical
analysis that they have chosen to employ in various circumstances. For example, if
hypothesis testing is used, the state should make its decision-making rules transparent
by explaining why it chose either “meeting Water Quality Standards” or “not meeting
Water Quality Standards” as the null hypothesis (refutable presumption) as a general
rule for all waters, a category of waters, or an individual segment. Starting with the
assumption that a water is “healthy” when employing hypothesis testing means that a
segment will be identified as impaired, and placed in Category 4 or 5, only if
substantial amounts of credible evidence exist to refute the presumption. By contrast,
making the null hypothesis “Water Quality Standards not being met” shifts the burden
of proof to those who believe the segment is, in fact, meeting Water Quality
Standards.

Which “null hypothesis” a state selects could likely create contrasting incentives
regarding support for additional ambient monitoring among different stakeholders. If
the null hypothesis is “meeting standards™, there was no previous data on the
segment, and no additional existing and readily available data and information is
collected, then the “null hypothesis” cannot be rejected, and the segment would not
be placed in Category 4 or 5. In this situation, those concerned about possible
adverse consequences of having a segment declared “impaired” might have little
interest in collection of additional ambient data. Meanwhile, users of the segment
would likely want to have the segment monitored, so they can be assured that it is
indeed capable of supporting the uses of concern. On the other hand, if the null
hypothesis is changed to “segment not meeting Water Quality Standards™: then those
that would prefer that a particular segment not be labeled “impaired” would probably
want more data collected, in hopes of proving that the null hypothesis is not true.

Another key policy issue in hypothesis testing is what significance level to use in
deciding whether to reject the null hypothesis. Picking a high level of significance
for rejecting the null hypothesis means that great emphasis is being placed on
avoiding a Type I error (rejecting the null hypothesis, when in fact, the null
hypothesis is true). This means that if a 0.10 significance level is chosen, the state
wants to keep the chance of making a Type I error at or below 10 percent. Hence, if
the chosen null hypothesis is “segment meeting Water Quality Standards”, the state is
trying to keep the chance of saying a segment is impaired, when in reality it is not,
under 10 percent.
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An additional policy issue is the Type Il errors (not rejecting the null hypothesis,
when it should have been). The probability of Type II errors depends on several
factors. One key factor is the number of samples available. With a fixed number of
samples, as the probability .of Type I error decreases, the probability of a Type II error
increases. States would ideally collect enough samples so the chances of making
Type 1 and Type II errors are simultaneously small. Unfortunately, resources needed
to collect those numbers of samples are quite often not available.

The final example of a policy issue that a state should describe is the rationale for
concentrating limited resources to support data collection and statistical analysis in
segments where there are documented water quality problems or where the
combination of nonpoint source loadings and point source discharges would indicate
a strong potential for a water quality problem to exist.

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

¢ Concluding the segment is impaired, when in fact it is not, and
o Deciding not to declare a segment impaired, when it is in fact impaired.

States should specify in their methodology what significance level they have chosen to use, in
various circumstances. The methodology would best describe in “plain English” the likelihood
of deciding to list a segment that in reality is not impaired (Type I error if the null hypothesis is
“segment not impaired™). Also, EPA encourages states to estimate, in their assessment
databases, the probability of making a Type II error (not putting on the 303(d) List a segment
that in fact fails to meet Water Quality Standards), when: (1) commonly-available numbers of
grab samples are available, and (2) the degree of variance in pollutant concentrations are at
commonly encountered levels. For example, if an assessment is being performed with a water
quality criterion (WQC) expressed as a 30-day average concentration of a certain pollutant, it
would be useful to estimate the probability of a Type II error when the number of available
samples over a 30-day period is equal to the average number of samples for that pollutant in
segments statewide, or in a given group of segments, assuming a degree of variance in levels of
the pollutant often observed over typical 30-day periods.
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Appendix B
Statistical Considerations

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

statistics:

e Provide a description of which analytical tools the state uses under various circumstances,

e When conducting hypothesis testing, explain the various circumstances under which the
burden of proof is placed on proving the water is impaired and when it is placed on proving
the water is unimpaired, and .

o Explain the level of statistical significance used under various circumstances.

.

Description of Analytical Tools

Tables B-1 and B-2 below describe the analytical tools the Department will use to determine when

a water is impaired (Table B-1) or when a listed water is no longer impaired (Table B-2).

TABLE B - 1. DESCRIPTION OF ANALYTICAL TOOLS FOR DETERMINING IF

t-Test

difference in color
between test stream
and control stream.

WATERS ARE IMPAIRED
Designated | Analytes Analytical Tool Decision Rule/ Criterion Used Significance
Use Hypothesis with the Level
Decision Rule *
Narrative Color Hypothesis Test Null Hypothesis: Reject Null 0.10
Criteria (Narrative) | Two Sample, one tailed | There is no Hypothesis if

calculated “t”
value exceeds
tabular “t” value
for test alpha

2 Where hypothesis testing is used for media other than fish tissue, for data sets with five samples or fewer, a 75 percent

confidence interval around the appropriate central tendencies will be used to determine use attainment status. Use attainment will
be determined as follows: (1) If the criterion value is above this interval (all values within the interval are in conformance with
the criterion), rate as unimpaired; (2) If the criterion value falls within this interval, rate as unimpaired and place in Category 2B
or 3B; (3) If the criterion value is below this interval (all values within the interval are not in conformance with the criterion), rate
as impaired. For fish tissue, this procedure will be used with the following changes: (1) it will apply only to sample sizes of less
than four and, (2) a 50% confidence interval will be used in place of the 75% confidence interval.
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TABLE B - 1. DESCRIPTION OF ANALYTICAL TOOLS FOR DETERMINING IF

WATERS ARE IMPAIRED
Designated Analytes Analytical Tool Decision Rule/ Criterion Used Significance
Use Hypothesis with the Level
Decision Rule*
Bottom Hypothesis Test, Two Null Hypothesis: Reject Null 0.40
deposits Sample, one tailed “t Solids of Hypothesis if 60%
(Narrative) | “Test; anthropogenic Lower Confidence
t-Test origin cover less Limit (LCL) of
than 20% of stream | mean percent fine
bottom where sediment
velocity is less than | deposition (pfsd)
0.5 feet/second. in stream is
greater than the
sum of the pfsd in
the control 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 y**

Agquatic Life | Biological | For DNR Invert Using DNR Invert. | Reject Null Not
monitoring | protocol: Sample sizes | protocol: Hypothesis Applicable
(Narrative) | of 7 or less, 75% of Null Hypothesis: | if frequency of

samples must score 14 or | Frequency of full fully sustaining
lower. sustaining scores scores on test

For RAM Fish 1Bl for test stream is stream is
protocol: Sample sizes | the same as for significantly less
of 7 or less, 75% of biological criteria | than for biological
samples must score less | reference streams. | criteria reference
than 36. streams.

24 I data is non-normal a nonparametric test will be used as a comparison of medians. The same 20% difference still applies.
With current sofiware the Mann-Whitney test is used.
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TABLE B - 1. DESCRIPTION OF ANALYTICAL TOOLS FOR DETERMINING IF

WATERS ARE IMPAIRED
Designated Analytes Analytical Tool Decision Rule/ Criterion Used Significance
Use Hypothesis with the Level
Decision Rule”
For DNR Invert protocol | A direct Rate as impaired if | 0.1
and sample size of § or | comparison of biological criteria
more: frequencies reference stream
Binomial Probability. between test and frequency of fully
biological criteria biologically
For RAM Fish 1Bl reference streams supporting
protocol and will be made. scores is greater
sample size of 8 or than five percent
more: more than test
Binomial Probability. stream.
For other biological data: | Null Hypothesis, Reject Null 0.1
An appropriate Community Hypothesis
parametric or metric(s) in test If metric scores
nonparametric test will - | stream is the same | for test stream are
be used. as for a reference significantly less
stream or control than reference or
streams. control streams.
Other biological Dependent upon Dependent
monitoring to be available upon available
determined by type | information. information,
of data.
Aquatic Life | Toxic Not applicable No more than one | Not applicable Not applicable
chemicals in toxic event, toxicity
water. test failure or
(Numeric) exceedence of acute
or chronic criterion
in 3 years.
Toxic Comparison of Waters are judged | For metals exeept | Not applicable
chemicals in | geometric mean to PEC | to be impaired if Afsenie;-use-106%
sediments value, or calculation of a | parameter geomean | PEC-thresheld:
(Narrative) | PECQ value. exceeds PEC”, or | Fer-Assenie; use
site PECQ is 150% of PEC
exceeded. threshold. The
PECQ threshold
value is 0.75.
Aquatic Life | temperature, | Binomial probability Null Hypothesis: Reject Null Not
pH, total No more than 10% | Hypothesis if the | applicable
diss. gases, of samples exceed | Type | error rate is
oil and the water quality less than 0.1 .
grease, diss. criterion.
oxygen
(Numeric)

322



l'lULllUuUlUw AvL v UU'UIUPIII\IIIL VL uiw

2016 Section 303(d) List in Missouri

Page 33 of 55

TABLE B - 1. DESCRIPTION OF ANALYTICAL TOOLS FOR DETERMINING IF

WATERS ARE IMPAIRED
Designated Analytes Analytical Tool Decision Rule/ Criterion Used Significance
Use Hypothesis with the Level
Decision Rule
Losing E.coli Binomial probability Null Hypothesis: Reject Null 0.10
Streams No more than'10% | Hypothesis if the
of samples exceed | Type I error rate is
the less than 0.1.
water quality
criterion.
Fish Toxic Hypothesis test Null Hypothesis: Reject Null 0.40
Consumption | chemicals 1-sided confidence limit | Levels of Hypothesis
in water contaminants in if the 60% LCL is
(Numeric) water do not exceed | greater than the
criterion. criterion value.
Fish Toxic Four or more samples: Null Hypothesis: Reject Null 0.40
Consumption | chemicals Hypothesis test Levels in fillet Hypothesis if the
in tissue 1-sided confidence samples or fish 60% LCL is
(Narrative) | limit eggs do not exceed | greater than the
criterion. criterion value.
Drinking Toxic Hypothesis test Null Hypothesis: Reject Null 0.40
Water chemicals 1-sided confidence Levels of Hypothesis if the
Supply (Numeric) limit contaminants do 60% LCL is
(Raw) : ’ not exceed greater than the
criterion. criterion value.
Drinking Non-toxic Hypothesis test Null Hypothesis: Reject Null 0.40
Water chemicals 1-sided confidence Levels of Hypothesis
Supply (Numeric) limit contaminants do if the 60% LCL is
(Raw) not exceed greater than the
criterion. criterion value.
Drinking Toxic Methods stipulated by Methods Methods Methods
Water chemicals Safe Drinking Water stipulated by Safe | stipulated by stipulated by
Supply Act Drinking Water Safe Drinking Safe Drinking
(Finished) Act. Water Act. Water Act.
Whole Body | Bacteria Geometric mean Null Hypothesis: Reject Null Not
Contact and | (Numeric) Levels of Hypothesis Applicable
Secondary contaminants do if the geometric
Contact Rec. not exceed mean is greater
criterion. than the criterion
value.
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TABLE B - 1. DESCRIPTION OF ANALYTICAL TOOLS FOR DETERMINING IF

WATERS ARE IMPAIRED
Designated Analytes Analytical Tool Decision Rule/ Criterion Used Significance
Use Hypothesis with the Level
Decision Rule*
Irrigation & | Toxic Hypothesis test Null Hypothesis: Reject Null 040
Livestock chemicals 1-Sided confidence Levels of Hypothesis if the
Water (Numeric) limit contaminants do 60% LCL is
not exceed greater than the
criterion. criterion value.
Protection of | Nutrients in | Hypothesis test® Null hypothesis: Reject Null 0.40
Aquatic Life | lakes Criteria are not Hypothesis if 60%
(Numeric) exceeded. LCL value is
greater than
criterion value.

25 State nutrient criteria require at least four samples per year taken near the outflow point of the Jake (or reservoir) between May
1 and August 31 for at least four different, not necessarily consecutive, years.
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TABLE B - 2. DESCRIPTION OF ANALYTICAL TOOLS FOR DETERMINING WHEN WATERS ARE

NO LONGER IMPAIRED
Designated | Analytes Analytical Tool Decision Rule/ Criterion Used Significance
Use Hypothesis with the Level
Decision Rule
Narrative Color Same as Table B-1 Same as Table B-1 | Same as Table 0.40
Criteria (Narrative) B-1
Bottom Same as Table B-1 Same as Table B-1 | Same as Table 0.40
deposits B-1
(Narrative)
Aquatic Life | Biological DNR Invert Protocol: Same as Table B-1 | Same as Table Same as Table
monitoring | For 7 or less samples, B-1 B-1
(Narrative) | same as Table B-1.
RAM Fish IBI Protocol:
For 7 or less samples,
same as Table B-1.
For DNR Invert Protocol | Same as Table Same as Table 04
For 8 or more samples, | B-1 B-1
same as Table B-1.
RAM Fish IBI Protocol:
For 8 or more samples,
same as Table B-1.
For other biological data: | Same as Table Same as Table 0.40
Same as Table B-1. B-1 B-1
Toxic Same as Table B-1 Same as Table Same as Table Same as Table
chemicals in B-1 B-1 B-1
water
Toxic Comparison of geomean | Water is judged to | For metals exeept | Not applicable
chemicals in | to PEC value, or be unimpaired if Arsenie;-use-1060%
sediments calculation of a PECQ parameter geomean | PEC-thresheld:
value. is equal to or less Hor-Afsenie;-use
than PEC", or site | 150% of PEC
PECQ equaled or threshold. The
not exceeded. PECQ threshold
value is 0.75.
Aquatic Life | Temperatur | Same as Table B-1 Same as Table Same as Table Same as Table
e, pH, total B-1 B-1 B-1
diss. gases,
oil and
grease, Same as Table B-1 Same as Table Same as Table Same as Table
diss. oxygen B-1 B-1 B-1
Losing E. coli Same as Table B-1 Same as Table Same as Table Same as Table
Streams B-1 B-1 B-1

325




L'lUlllUuUlUEJ AL LW UUVUIUPIIIUIIL Vi Ui

2016 Section 303(d) List in Missouri

Page 36 of 55

TABLE B - 2. DESCRIPTION OF ANALYTICAL TOOLS FOR DETERMINING WHEN WATERS ARE

NO LONGER IMPAIRED
Designated | Analytes Analytical Tool Decision Rule/ Criterion Used Significance
Use Hypothesis with the Level
Decision Rule
Fish Toxic Same as Table B-1 Same as Table Reject null 0.40
Consumption | chemicals B-1 hypothesis if the
in water 60% UCL is
greater than the
criterion value.
Toxic Same as Table B-1 Same as Table Reject null 0.40
chemicals B-1 hypothesis if the
in tissue 60% UCL is
greater than the
criterion value.
Drinking Toxic Same as Table B-1 Same as Table Reject null 0.40
Water chemicals B-1 hypothesis if the
Supply 60% UCL is
(Raw) greater than the
criterion value.
Drinking Non-toxic | Same as Table B-1 Same as Table Reject null 0.40
Water chemicals B-1 hypothesis if the
Supply 60% UCL is
(Raw) greater than the
criterion value.
Drinking Toxic Same as Table B-1 Same as Table Same as Table Same as Table
Water chemicals B-1 B-1 B-1
Supply
(Finished)
Whole Body | Bacteria Same as Table B-1 Same as Table Same as Table Not applicable
Contact and B-1 B-1
Secondary
Contact Rec.
Irrigation & | Toxic Same as Table B-1 Same as Table Reject null 0.40
Livestock chemicals B-1 hypothesis if the
Water 60% UCL is
greater than the
criterion value.
Protection of | Nutrients in | Same as Table B-1 Same as Table Same as Table 0.40
Aquatic Life | lakes B-1 B-1

Rationale for the Burden-of-Proof

Hypothesis testing is a common statistical practice. The procedure involves first stating a

hypothesis you want to test, such as “the most frequently seen color on clothing at a St. Louis
Cardinals game is red” and then the opposite or null hypothesis “red is not the most frequently seen
color on clothing at a Cardinals game.” Then a statistical test is applied to the data (a sample of the
predominant color of clothing worn by 200 fans at a Cardinals game on July 12) and based on an

analysis of that data, one of the two hypotheses is chosen as correct.
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In hypothesis testing, the burden-of-proof is always on the alternate hypothesis. In other words,
there must be very convincing data to make us conclude that the null hypothesis is not true and that
we must accept the alternate hypothesis. How convincing the data must be is stated as the
“significance level” of the test. A significance level of 0.10 means that there must be at least a 90
percent probability that the alternate hypothesis is true before we can accept it and reject the null
hypothesis.

For analysis of a specific kind of data, either the test significance level or the statement of null and
alternative hypotheses, or both, can be varied to achieve the desired degree of statistical rigor. The
Department has chosen to maintain a consistent set of null and alternate hypotheses for all our
statistical procedures. The null hypothesis will be that the water body in question is unimpaired and
the alternate hypothesis will be that it is impaired. Varying the level of statistical rigor will be
accomplished by varying the test significance level. For determining impairment (Table B-1) test
significance levels are set at either 0.1 or 0.4, meaning the data must show a 90% or 60%
probability respectively, that the water body is impaired. However, if the Department retained these
same test significance levels in determining when an impaired water had been restored to an
unimpaired status (Table B-2) some undesirable results can occur.

For example, using a 0.1 significance level for determining both impairment and nonimpairment; if
the sample data indicate the stream had a 92 percent probability of being impaired, it would be rated
as impaired. If subsequent data was collected and added to the database and the data now showed
the water had an 88 percent chance of being impaired, it would be rated as unimpaired. Judging as
unimpaired a water with only a 12 percent probability of being unimpaired is clearly a poor
decision. To correct this problem, the Department will use a test significance level of 0.4 for some
analytes and 0.6 for others. This will increase our confidence in determining compliance with
criteria to 40 percent and 60 percent respectively under the worst case conditions, and for most
databases will provide an even higher level of confidence.

Level of Significance Used in Tests

The choice of significance levels is largely related to two concerns. The first is concern is with
matching error rates with the severity of the consequences of making a decision error. The second
addresses the need to balance, to the degree practicable, Type I and Type II error rates.

For relatively small databases, the disparity between Type I and Type II errors can be large. The
table below shows error rates calculated using the binomial distribution for two very similar
situations. Type I error rates are based on a stream with a 10 percent exceedence rate of a standard
and Type II error rates for a stream with a 15 percent exceedence rate of a standard. Note that when
sample size remains the same, as Type 1 error rates decrease Type I error rates increase (Table B-
3). Also note that for a given Type I error rate, the Type II error rate declines as sample size
increases. :
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Table B-3. Effects of Type I error rates on Type II error rates. Type I error rates are based on a
stream with a 10 percent exceedence rate of a standard and Type Il error rates for a stream with a 15

percent exceedence rate of a standard.

Total No. No. Samples Typel Type 11
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

Table B-4. Effects of Type I error rates and sample size on Type 1I error rates. Type I error
rates are based on a stream with a 10 percent exceedence rate of a standard and Type II error
rates for a stream with a 15 percent exceedence rate of a standard.

Total No. No. Samples - Typel Type 1l
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 for Interpretation of the Ten Percent Rule

There are two options for assessing data for compliance with the ten percent rule. One is to simply
calculate the percent of time the criterion value is not met and to judge the water to be impaired if
this value is greater than ten percent. The second method is to use some evaluative procedure that
can review the data and provide a probability statement regarding the compliance with the ten
percent rule. Since the latter option allows assessment decisions relative to specific test

significance levels and the first option does not, the latter option is preferred. The procedure chosen

is the binomial probability distribution and calculation of the Type I error rate.
Other Statistical Considerations

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

Time of sample collection may be biased and interfere with an accurate measurement of frequency
of exceedence of a criterion. Data sets composed mainly or entirely of storm water data or data
collected only during a season when water quality problems are expected could result in a biased
estimate of the true exceedence frequency. In these cases, the department may use methods to
estimate the true annual frequency and display these calculations whenever they result in a change
in the impairment status of a water.
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For waters judged to be impaired based on biological data where data evaluation procedures are not
specifically noted in Table 1, the statistical procedure used, test assumptions and results will be
reported.
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Appendix C
Examples of Statistical Procedures

Two Sample “t” Test for Color

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

Significance Level (also known as the alpha level): 0.10

Data Set: Platinum-Cobalt color units data for the test 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 (T-C) |20 5 15 5 30 20 5

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

Calculated “t” value = (square root of n)(mean)/standard deviation = 3.86

Tabular “t” value is taken from a table of the “t” distribution for 2 alpha (0.20) and n-1 degrees of
freedom. Tabular “t” = 1.44. '

Since calculated “t” value is greater than tabular t value, reject the null hypothesis and conclude that
the test stream is impaired by color.

Statistical Procedure for Mercury in Fish Tissue

Data Set: datain pg/Kg 130, 230, 450. Mean = 270, Standard Deviation = 163.7
The 60% Lower Confidence Limit Interval = the sample mean minus the quantity:
((0.253)(163.7)/square root 3) = 23.9." Thus the 60% LCL Confidence Interval is

246.088 ug/Kg.

The criterion value is 300 ug/Kg. Therefore, since the 60% LCL Confidence Interval is less than the
criterion value, the water is judged to be unimpaired by mercury in fish tissue, and the waterbody is
placed in either Category 2B or 3B.
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Appendix D

The Meaning of the Sediment Quotient and How to Calculate It

The Probable Effect Concentration (PEC) is the level of a pollutant at which harmful effects on
the aquatic community are likely to be observed. While sediment criteria in the form of a PEC
are given for several individual contaminants, it is recognized that when multiple contaminants
occur in sediment, toxicity may occur even though the level of each individual pollutant does not
reach toxic levels. The method of estimating the synergistic effects of multiple pollutants in
sediments given in MacDonald ef al. (2000) includes the calculation of a PEC Quotient. This
calculation is made by dividing the pollutant concentration(s) in the sample by the PEC value for
that pollutant. For single samples, the quotients are summed, and then normalized by dividing
_that sum by the number of pollutants in the formula. When multiple samples are available, the
geomean (as calculated for specific pollutants) will be placed in the numerator position for each
pollutant included in the equation.

Example: A sediment sample contains the following results in mg/kg:
Arsenic 2.5, Cadmium 4.5, Copper 17, Lead 100, Zinc 260.
The PEC values for these five pollutants in respective order are:
33,4.98, 149, 128, 459.
PEC Quotient =
((2.5/(33)) + (4.5/(4.98)) + (17/(149)) + (100/(128)) + (260/(459)))/5 = 0. 488

Using PEC Queotients to Judge Toxicity

Based on research by MacDonald et al. (2000) 83% of sediment samples with PEC Quotients
less than 0.5 were non-toxic while 85% of sediment samples with PEC quotients greater than 0.5
were toxic. Therefore, to accurately assess the synergistic effects of sediment contaminants on
aquatic life, the Department will judge PEC Quotients greater than 0.75 as toxic.
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Appendix E

Evaluation of Biological Data

Introduction

Methods for assessing biological data typically receive considerable attention during public
comment periods for the development of Listing Methodology Documents. Currently, a defined
set of biocriteria are used to evaluate biological data for assessing compliance with water quality
standards. These biological criteria contain numeric thresholds, that when exceeded relative to
prescribed assessment methods, serve as a basis for identifying candidate waters for Section
303(d) listing. Biocriteria are based on three types of biological data, including: (1) aquatic
macroinvertebrate community data; (2) fish community data; and, (3) a catch-all class referred to
as “other biological data”.

The purpose of this appendix is to describe the methods used to evaluate these three types of
biological data. This appendix includes the following: background information on the
development and scoring of biological criteria, procedures for assessing biological data, methods
used to ensure sample representativeness, and additional information used to aid in assessing
biological data such as the weight of evidence approach.

Aquatic Macroinvertebrate Community Data

The Department conducts aquatic macroinvertebrate bioassessments to determine
macroinvertebrate community health as a function of water quality and habitat. Almost all
macroinvertebrate monitoring is “targeted,” where the health of the community from the “target”
stream is compared to healthy macroinvertebrate communities from reference streams of the
same general size and in the same ecological drainage unit (EDU).

The Department’s approach to monitoring and evaluating aquatic macroinvertebrates is largely
based on the document Biological Criteria for Wadeable/Perennial Streams of Missouri (MDNR
2002). This document provides numeric biological criteria (biocriteria) relevant to the protection
of aquatic life use for wadeable streams in the state. Biocriteria were developed using wadeable
reference streams that occur in specific EDUs as mapped by the Missouri Resource Assessment
Partnership. For macroinvertebrates, the numeric biocriterion translator is expressed as a
multiple metric index referred to as the Macroinvertebrate Stream Condition Index (MSCI). The
MSCI includes four metrics: Taxa Richness (TR); Ephemeroptera, Plecoptera, and Trichoptera
Taxa (EPTT); Biotic Index (BI); and the Shannon Diversity Index (SDI). These metrics are
considered indicators of stream health, and change predictably in response to the environmental
condition of a stream.

Metric values are determined directly from macroinvertebrate sampling. To calculate the MSCI,
each metric is normalized to unitless values of 5, 3, or 1, which are then added together for a
total possible score of 20. MSCI scores 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 streams may be
considered impaired and are candidates for Section 303(d) listing.
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Unitless metric values (5, 3, or 1) were developed from the lower quartile of the distribution of
each metric as calculated from reference streams for each EDU. The lower quartile (25"
percentile) of each metric equates to the minimum value still representative of unimpaired
conditions. In operational assessments, metric values below the lower quartile of reference
conditions are typically judged as impaired (United States Environmental Protection Agency
1996, Ohio Environmental Protection Agency 1990, Barbour et al. 1996). Moreover, using the
25t percentile of reference conditions for each metric as a standard for impairment allows
natural variability to be filtered out. For metrics with values that decrease with increasing
impairment (TR, EPTT, SDI), any value above the lower quartile of the reference distribution
receives a score of five. For the Bl, whose value increases with increasing impairment, any
value below the upper quartile (75" percentile) of the reference distribution receives a score of
five. The remainder of each metrics potential quartile range below the lower quartile is bisected,
and scored either a three or a one. If the metric value is less than or equal to the quartile value
and greater than the bisection value it is scored a three. If the metric value is less than or equal to
the bisection value it is scored a one.

MSCI meeting data quality considerations may be assessed for the protection of aquatic life
using the following procedures.

Determining Full Attainment of Aquatic Life Use:

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

For eight or more samples, results must be statistically similar to representative
reference or control streams.

Determining Non-Attainment of Aquatic Life Use:

For seven or fewer samples, 75% of the MSCI scores must be 14 or lower. Fauna
achieving these scores are considered to be substantially different from biocriteria
reference streams. For eight or more samples, results must be statistically
dissimilar to representative reference or control streams.

Data will be judged inconclusive when outcomes do not meet requirements
for decisions of full or non-attainment.

As noted, when eight or more samples are available, results must be statistically similar
or dissimilar to reference or control conditions in order to make an attainment decision.
To accomplish this, a binomial probability Type I error rate is calculated based on the
null hypothesis that the test stream would have a similar percentage of MSCI scores that
are 16 or greater as reference streams. The significance level is set at 0.1, which is in fact
the probability of committing a Type I error (rejecting a true null hypothesis). When the
Type 1 error rate is less than 0.1, the null hypothesis is rejected; when the Type I error
rate is greater than 0.1, the null hypothesis is accepted. For comparing samples from a
test stream to samples collected from reference streams in the same EDU, the percentage
of samples from reference streams scoring 16 or greater is used to determine the
probability of “success” and “failure” in the binomial probability equation. For example,
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if 84% of the reference stream MSCI scores in a particular EDU are 16 or greater, then
0.84 would be used as the probability of success and 0.16 would be used as the
probability of failure. Note that Table B-1 states to “rate a stream as impaired if
biological criteria reference stream frequency of fully biologically supporting scores is
greater than five percent more than the test stream,” thus, a value of 0.79 (0.84 - 0.05)
would actually be used as the probability of success in the binomial distribution equation.

Binomial Probability Example:

Reference streams from the Ozark/Gasconade EDU classified as riffle/pool
stream types with warm water temperature regimes produce fully biologically
supporting streams 85.7% of the time. In the test stream of interest, six of 10
samples resulted in MSCI scores of 16 or more. Calculate the Type I error rate
for the probability of getting six or fewer fully biologically supporting scores in
10 samples.

The binomial probability formula may be summarized as:
p"+ !/ X!(n-X)!*p"q")=1

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

The equation may then be written as:

=1 -((0.807710) + ((10*(0.807°9)*(0.193))) + ((45*(0.807"8)*(0.193"2)) +
((120*(0.807~7) * (0.1933)))

=0.109

Since 0.109 is greater than the test significance level (minimum allowable Type I
error rate) of 0.1, we accept the null hypothesis that the test stream has the same
percent of fully biologically supporting scores as the same type of reference
streams from the Ozark/Gasconade EDU. Thus, this test stream would be judged
as unimpaired.

If under the same scenario, there were only 5 samples from the test stream with
MSCI scores of 16 or greater, the Type 1 error rate would change to 0.028, and
since this value is less than the significance level of 0.1, the stream would be
judged as impaired.
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Within each EDU, MSCI scores are categorized by sampling regime (Glide/Pool vs. Riffle/Pool)
and temperature regime (warm water vs. cold water). The percentage of fully biologically
supporting scores for the Mississippi River Alluvial Basin/Black/Cache EDU is not available
since there are no reference sites in this region. Percentages of fully biologically supporting
samples per EDU is not included here, but can be made available upon request. The percentage
of reference streams per EDU that are fully biologically supporting may change periodically as
additional macroinvertebrate samples are collected and processed from reference samples in an
EDU.

Sample Representativeness

DNR field and laboratory methods used to collect and process macroinvertebrate samples are
contained in the document Semi-Quantitative Macroinvertebrate Stream Bioassessment (MDNR
2012a). Macroinvertebrates are identified to levels following standard operating procedures
contained in Taxonomic Levels for Macroinvertebrate Identifications (MDNR 2012b).
Macroinvertebrate monitoring is accompanied by physical habitat evaluations as described in the
document Stream Habitat Assessment (MDNR 2010). For the assessment of macroinvertebrate
samples, available information must be meet data code levels three and four as described in
Section I1.C of this LMD. Data coded as levels three and four represent environmental data
providing the greatest degree of assurance. Thus, at a minimum, macroinvetebrate assessments
include multiple samples from a single site, or samples from multiple sites within a single reach.

It is important to avoid situations where poor or inadequate habitat prohibits macroinverterbate
communities from being assessed as fully biologically supporting. Therefore, when assessing
macroinvertebrate samples, the quality of available habitat must be similar to that of reference
streams within the appropriate EDU. The Department’s policy for addressing this concern has
been to exclude MSCI scores from an assessment when accompanying habitat scores are less
than 75 percent of the mean habitat scores from reference streams of the appropriate EDU. The
following procedures outline the Department’s method for assessing macroinvertebrate
communities from sites with poor or inadequate habitat.

Assessing Macroinvertebrate Communities from Poor/Inadequate Habitat:

-If less than half the macroinvertebrate samples in an assessed stream segment have
habitat scores less than 75 percent of the mean score for reference streams in that EDU,
any sample that scores less than 16 and has a habitat score less than 75 percent of the
mean reference stream score for that EDU, is excluded from the assessment process.

-If at least half the macroinvertebrate samples in an assessed stream segment have habitat
scores less than 75 percent of the mean score for reference streams in that EDU and the
assessment results in a judgment that the invertebrate community is impaired, the
assessed segment will be placed in category 4C, impairment due to poor aquatic habitat.

-If one portion of the assessment reach contains two or more samples with habitat scores
less than 75 percent of reference streams from that EDU while the remaining portion does
not, the portion of the stream with poor habitat scores could be separately assessed as a
category 4C stream permitting low MSCI scores.
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Macroinvertebrate sampling methods vary by stream type. One method is used in riffle/pool
predominant streams, and the other method is for glide/pool predominant streams. For each
stream type, macroinverterbate sampling targets three habitats. For riffle/pool streams, the three
habitats sampled are flowing water over coarse substrate, non-flowing water over depositional
substrate, and rootmat substrate. For glide/pool streams, the three habitats sampled are non-
flowing water over depositional substrate, large woody debris substrate, and rootmat substrate.
In some instances, one or more of the habitats sampled can be limited or missing from a stream
reach, which may affect an MSCI score. Macroinvertebrate samples based on only two habitats
may have a MSCI score equal to or greater than 16, but it is also possible that a missing habitat
may lead to a decreased MSCI score. Although MDNR stream habitat assessment procedures
take into account a number of physical habitat parameters from the sample reach (for example,
riparian vegetation width, channel alteration, bank stability, bank vegetation protection, etc.),
they do not exclusively measure the quality or quantity of the three predominant habitats from
each stream. When evaluating potentially impaired macroinvertebrate communities, the number
of habitats sampled, in addition to the stream habitat assessment score, will be considered to
ensure MSCI scores less than 16 are properly attributed to poor water quality or poor/inadequate
habitat condition.

Biologists responsible for conducting biological assessments will determine the extent to which
habitat availability is responsible for a non-supporting (<16) MSCI score. If it is apparent that a
non-supporting MSCI score was due to limited habitat, these effects will be stated in the
biological assessment report. This limitation will then be considered when deciding which
Listing Methodology Category is most appropriate for an individual stream. This procedure, as
part of an MDNR biological assessment, will aid in determining whether impaired
macroinvertebrate samples have MSCI scores based on poor water quality conditions versus
habitat limitations.

To ensure assessments are based on representative macroinverterbrate samples, samples
collected during or shortly after prolonged drought, shortly after major flood events, or any other
conditions that fall outside the range of environmental conditions under which reference streams
in the EDU were sampled, will not be used to make an attainment decision for a Section 303(d)
listing or any other water quality assessment purposes. Sample “representativeness™ is judged by
Water Protection Program (WPP) staff after reading the biomonitoring report for that stream, and
if needed, consultation with biologists from DNR’s Environmental Services Program. Regarding
smaller deviations from “normal” conditions, roughly 20 percent of reference samples failing to
meet a fully biologically supporting MSCI score were collected following weather/climate
extremes; as a result, biological criteria for a given EDU are inclusive of samples collected
during not only ideal macroinvertebrate-rearing conditions, but also during the weather extremes
that Missouri has to offer.

Assessing Small Streams :

Occasionally, macroinvertebrate monitoring is needed to assess streams smaller than average
wadeable/perennial reference streams listed in Table I of Missouri’s Water Quality Standards.
Smaller streams may include Class C streams (streams that may cease flow in dry periods but
maintain permanent pools which support aquatic life) or those which are unclassified. Assessing
small streams invo]ves comparing test stream and candidate reference stream MSCI scores first
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to, Wadeable/Perennial Reference Stream (WPRS) criteria, and second, to each other. In DNR’s
Biological Criteria Database, there are 16 candidate reference streams labeled as Class P, 23
labeled as Class C, and 24 labeled as Class U; and in previous work by DNR, when the MSCI
was calculated according to WPRS criteria, the failure rate for such candidate reference streams
was 31%, 39% and 70%, respectively. The data trend showed a higher failure rate for
increasingly smaller high quality streams when scored using WPRS biological criteria. This
demonstrates the need to utilize candidate reference streams in biological stream assessments.

For test streams that are smaller than wadeable perennial reference streams, DNR also samples
five candidate reference streams (small control streams) of same or similar size and Valley
Segment Type (VST) in the same EDU twice during the same year the test stream is sampled
(additional information about the selection small control streams is provided below). Although
in most cases the DNR samples small candidate reference streams concurrently with test streams,
existing data may be used if a robust candidate reference stream data set exists for the EDU. If
the ten small candidate reference stream scores are similar to wadeable perennial reference
stream criteria, then they and the test stream are considered to have a Class C or Class P general -
warm water beneficial use, and the MSCI scoring system in the LMD should be used. If the
small candidate reference streams have scores lower than the wadeable perennial reference
streams, the assumption is that the small candidate reference streams, and the test stream,
represent designated uses related to stream size that are not yet approved by EPA in the state’s
water quality standards. The current assessment method for test streams that are smaller than
reference streams is stated below.

o If the 10 candidate reference stream (small control stream) scores are
similar to WPRSs and meet LMD criteria for an unimpaired invertebrate
community, then the test stream will be assessed using MSCI based
procedures in the LMD.

e Ifthe 10 candidate reference stream scores are lower than those of WPRSs
and do not meet the LMD criteria for an unimpaired invertebrate
community, then:

a. The test stream will be assessed as having an unimpaired
macroinvertebrate community if the test stream scores meet the LMD
criteria for an unimpaired community;

b. The test stream data will be judged inconclusive if test stream scores
are similar to candidate reference stream scores;

c. The test stream will be assessed as having a “suspect”
macroinvertebrate community if its scores are slightly lower than the
candidate reference streams; or,

d. The test stream will be assessed as having an “impaired”
macroinvertebrate community if its scores are much lower than the
candidate reference streams.

This method of assessing small streams will be used only until such time as the aquatic habitat
protection use categories based on watershed size classifications of Headwater, Creek, Small
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River, Large River and Great River are is promulgated into Missouri water quality standards and
appropriate biological metrics are established for stream size and permanence.

The approach for determining a “suspect” or “impaired” macroinvertebrate community will be
made using a direct comparison between all streams being evaluated, which may include the use
of percent and/or mean calculations as determined on a case by case basis. All work will be
documented on the macroinvertebrate assessment worksheet and be made available during the
public notice period.

Selecting Small Candidate Reference Streams

Accurately assessing streams that are smaller than reference streams begins with properly
selecting small candidate reference streams. Candidate reference streams are smaller than
WPRS streams and have been identified as “best available™ reference stream segments in the
same EDU as the test stream according to watershed, riparian and in-channel conditions. The
selection of candidate reference streams is consistent with framework provided by Hughes et al.
(1986) with added requirements that candidate reference streams must be from the same EDU
and have the same or similar values for VST parameters. If candidate reference streams perform
well when compared to WPRS, then test streams of similar size and VST are expected to do so
as well. VST parameters important for selection are based on temperature, stream size, flow,
geology, and relative gradient, with emphasis placed on the first three parameters.

The stepwise process for candidate reference stream selection is listed below.

1. Determine test stream reaches to be assessed.

2. Identify appropriate EDU.

3. Determine five variable VST of test stream segments (1" digit = temperature;
2" digit = size; 3" digit = flow; 4™ digit = geology; and 5" digit = relative
gradient).

4. Filter all stream segments within the same EDU for the relevant five variable
VSTs (1 and 2™ digits especially critical for small streams).

5. Filter all potential VST stream segments for stressors against available GIS
layers (e.g. point source, landfills, CAFOs, lakes, reservoirs, mining, etc.).

6. Filter all potential VST stream segments against historical reports and
databases.

7. Develop candidate stream list with coordinates for field verification.

8. Field verify candidate list for actual use (e.g. animal grazing, in-stream
habitat, riparian habitat, representativeness, gravel mining, and other obvious
human stressors).

9. Rank order candidate sites, eliminate obvious stressed sites, and select at least
top five sites.

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

11. Collect chemical, biological, habitat, and possibly sediment field data.
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12. After multiple sampling events evaluate field data, land use, and historical
data in biological assessment report.

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

Fish Community Data

The Department utilizes fish community data to determine if aquatic life use is supported in
certain types of Missouri streams. When properly evaluated, fish communities serve as
important indicators of stream health. In Missouri, fish communities are surveyed by the
Missouri Department of Conservation (MDC). MDC selects an aquatic subregion to sample
each year, and therein, surveys randomly selected streams of 2" to 5% order in size. Fish
sampling follows procedures described in the document Resource Assessment and Monitoring
Program: Standard Operational Procedures--Fish Sampling (Combes 2011). Numeric
biocriteria for fish are represented by the fish Index of Biotic Integrity (fIBI). Development of
the fIBI is described in the document Biological Criteria for Stream Fish Communities of
Missouri (Doisy et al. 2008).

The fIBI is a multi-metric index made up of nine individual metrics, which include: (1) number
(#) of native individuals; (2) # of native darter species; (3) # of native benthic species; (4) # of
native water column species; (5) # of native minnow species; (6) # of all native lithophilic
species; (7) percentage (%) of native insectivore cyprinid individuals; (8) % of native sunfish
individuals; and, (9) % of the three top dominant species. Values for each metric, as directly
calculated from the fish community sample, are converted to unitless scores of 1, 3, or 5
according to criteria in Doisy et al. (2008). The fIBI is then calculated by adding these unitless
values together for a total possible score of 45. Doisy et al. (2008) established an impairment
threshold of 36 (where the 25" percentile of reference sites represented a score of 37), with
values equal to or greater than 36 representing unimpaired communities, and values less than 36
representing impaired communities. For more information regarding fIBI scoring, please see
Doisy et al. (2008).

Based on consultation between the Department and MDC, the fIBI impairment threshold value
of 36 was used as the numeric biocriterion translator for making an attainment decision for
aquatic life (Table 1.2 in the LMD). Work by Doisy et al. (2008) focused on streams 3o 5™

order in size, and the fIBI was only validated for streams in the Ozark ecoregion, not for streams
in the Central Plains and Mississippi Alluvial Basin. Therefore, when assessing streams with the

fIBI, the index may only be applied to streams 3" to 5™ order in size from the Ozark ecoregion.
Assessment procedures are outlined below.

Full Attainment

For seven or fewer samples and following MDC RAM fish community protocols,
75% of fIBI scores must be 36 or greater. Fauna achieving these scores are
considered to be very similar to Ozark reference streams.

For eight or more samples, the percent of samples scoring 36 or greater must be
statistically similar to representative reference or control streams. For
determining this a binomial probability Type I error rate (0.1) is calculated based
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on the hypothesis that the test stream would have the same percentage (75%) of
fIBI scores greater than 36 as reference streams. If the Type I error rate is more
than 0.1, the fish community would be rated as unimpaired.

Non-Attainment

For seven or fewer samples and following MDC RAM fish community protocols,
75 percent of the fIBI scores must be lower than 36. Fauna achieving these scores
are considered to be substantially different than regional reference streams.

For eight or more samples, the percent of samples scoring 36 or less must be
statistically dissimilar to representative reference or control streams. For
determining this a binomial probability Type I error rate is calcualted based on the
hypothesis that the test stream would have the same percentage (75%) of fIBI
scores greater than 36 as reference streams. If the Type I error rate is less than

0.1, the fish community would be rated as impaired.

Data will be judged inconclusive when outcomes do not meet requirements
for decisions of full or non-attainment.

With the exception of two subtle differences, use of the binomial probability for fish community
samples will follow the example provided for macroinvertebrate samples in the previous section.
First, instead of test stream samples being compared to reference streams of the same EDU, they
will be compared to reference streams from the Ozark ecoregion. Secondly, the probability of
success used in the binomial distribution equation will always be set to 0.70 since Table B-1
states to “rate a stream as impaired if biological criteria reference stream frequency of fully
biologically supporting scores is greater than five percent more than the test stream.”

While 1% and 2™ order stream data will not be used to judge a stream as impaired for Section
303(d) purposes, the Department may use the above assessment procedures to judge first and
second order streams as unimpaired. Moreover, should samples contain fIBI scores less than 29,
the Department may judge the stream as “suspected of impairment” using the above procedures.

Considerations for the Influence of Habitat Quality and Sample Representativeness

Low fIBI scores that are substantially different than reference streams could be the result of
water quality problems, habitat problems, or both. When low fIBI scores are established, it is
necessary to review additional information to differentiate between an impairment caused by
water quality and one that is caused by habitat. The collection of a fish community sample is
also accompanied by a survey of physical habitat from the sampled reach. MDC sampling
protocol for stream habitat follows procedures provided by Peck et al. (2006). With MDC
guidance, the Department utilizes this habitat data and other available information to assure that
an assessment of aquatic life attainment based on fish data is only the result of water quality, and
that an impairment resulting from habitat is categorized as such. This section describes the
procedures used to assure low fIBI scores are the result of water quality problems and not habitat
degradation. The below information outlines the Department’s provisional method to identify
unrepresentative samples and low fIBI scores with questionable habitat condition, and ensure
corresponding fish IBI scores are not used for Section 303(d) listing.
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A. Following recommendations from the biocriteria workgroup, the Department will consult
MDC about the habitat condition of particular streams when assessing low fIBI scores.

B. Samples may be considered for Section 303(d) listing if they were collected in ONLY the
Ozark ecoregion, and based upon best professional judgment from MDC Staff, the
samples were collected during normal representative conditions. Samples collected from
the Central Plains and Mississippi Alluvial Basin are excluded from the Section 303(d)
listing.

C. Only samples from streams 3rd to Sth order in size may be considered for Section 303(d)
listing. Samples from 1st or 2nd order stream sizes are excluded from Section 303(d)
consideration; however, they may be placed into Categories 2B and 3B if an impairment -
is suspected, or into Categories 1, 2A, or 3A if sample scores indicate a stream is
unimpaired. Samples from lower stream orders are surveyed under a different RAM
Program protocol than 3rd to 5th order streams.

D. Samples that are ineligible for Section 303(d) listing include those collected on losing
streams, as defined by the Department of Geology and Land Survey, or, collected in close
proximity to losing streams. Additionally, ineligible samples may also include those
collected on streams that were considered to have natural flow issues (such as substantial
subsurface flow) preventing good fish IBI scores from being obtained, as determined
through best professional judgment of MDC Staff.

E. Fish IBI scores must be accompanied by habitat samples with a QCPH1 habitat index
score. MDC was asked to analyze meaningful habitat metrics and identify samples where
habitat metrics seemed to indicate potential habitat concerns. As a result, a provisional
index named QCPH1 was developed. QCPHI1 values less than 0.39 indicate poor habitat,
while values greater than 0.39 suggest adequate habitat is available. The QCPH]1
comprises six sub-metrics indicative of substrate quality, channel disturbance, channel
volume, channel spatial complexity, fish cover, and tractive force and velocity. The
QCPH]1 index is calculated as follows:

QCPH1'= ((Substrate Quality*Channel Disturbance*Channel Volume*
Channel Spatial Complexity * Fish Cover * Tractive Force &
Velocity)'’6)

Where sub-metrics are determined by:

Substrate Quality = ((embeddedness + small particles)/2) * ((filamentous
algae + aquatic macrophyte)/2) * bedrock and hardpan

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

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

341



JVAUIJIUUUIUEJ 1Vl Uil UUVUIUI.IIIIUIII, Ui Ui

2016 Section 303(d) List in Missouri
Page 52 of 55

Channel Spatial Complexity = (coefficient of variation of mean depth +
coefficient of variation of mean wetted width +
fish cover variety)/3

Fish Cover = ((all natural fish cover + ((brush and overhanging vegetation +
boulders + undercut bank + large woody debris)/4) + large types of
fish cover)/3)

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

Unimpaired fish IBI samples (fIBI > 36) with QCPHI1 index scores below the 0.39 threshold
value, or samples without a QCPH1 score altogether, are eliminated from consideration for
Category 5 and instead placed into Categories 2B or 3B should an impairment be suspected.
Impaired fish communities (fIBI < 36) with QCPH1 scores < 0.39 can be placed into Category
4C (non-discrete pollutant/habitat impairment). Impaired fish communities (fIBI < 36) with
adequate habitat scores (QCPH1 > 0.39) can be placed into Category 5. Appropriate streams
with unimpaired fish communities and adequate habitat (QCPH1 > 0.39) may be used to judge a
stream as unimpaired.

Similar to macroinvertebrates, assessment of fish community information must be based on data
coded level three or four as described in Section I1.C of the LMD. Data coded as levels three
and four represent environmental data with the greatest degree of assurance, and thus,
assessments will include multiple samples from a single site, or samples from multiple sites
within a single reach.

Following the Department’s provisional methodology, fish community samples available for
assessment (using procedures in Table 1.2, Table B-1, and Table B-2) include only those from
3rd to 5th order Ozark Plateau streams, collected under normal, representative conditions, where
habitat seemed to be good, and where there were no issues with inadequate flow or water
volume,

Other Biological Data .

The Department may periodically, on a case by case basis, use biological data other than MSCI
or fIBI scores for assessing attainment of aquatic life. Other biological data may include
information on single indicator aquatic species that are ecologically or recreationally important,
or individual measures of community health that respond predictably to environmental stress.
Measures of community health could be represented by aspects of structure, composition,
individual health, and processes of the aquatic biota. Examples could include measures of
density or diversity of aquatic organisms, replacement of pollution intolerant taxa, or even the
presence of biochemical markers.

Other biological data should be collected under a well vetted study that is documented in a
scientific report, a weight of evidence should be established, and the report should be referenced
in the 303(d) listing worksheet. If other biological data is a critical component of the community
and has been adversely affected by the presence of a pollutant or stressor, then such data would
indicate a water body is impaired. The Department’s use of other biological data is in agreement
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with EPA’s policy on independent applicability for making attainment decisions, which is
intended to protect against dismissing valuable information when diagnosing an impairment of
aquatic life.

The use of other biological data in waterbody assessments occurs infrequently, but when
available, it is usually assessed in combination with other information collected within the
waterbody of interest. The Department will avoid using other biological data as the sole
justification for a Section 303(d) listing; however, other biological data will be used as part of a
weight of evidence analysis for making the most informed assessment decision.

Weight of Evidence Analysis

When evaluating narrative criteria, the Department will use a weight of evidence analysis for
assessing numeric translators which have not been adopted into state Water Quality Standards.
Under the weight of evidence approach, all available information is examined and the greatest
weight is given to data providing the “best supporting evidence” for an attainment decision.
Determination of “best supporting evidence” will be made using best professional judgment,
considering factors such as data quality and site-specific environmental conditions. The weight
of evidence analysis will include the use of other types of environmental data when available,
including fish tissue, sediment chemistry, MSCI and fIBI scores, and other biological data.

Biological data will be given greater weight in a weight of evidence analysis for making an
attainment decision for aquatic life use and subsequently a Section 303(d) listing. Whether or
not numeric translators of biological criteria are met is a strong indicator for the attainment of
aquatic life use. Moreover, the Department retains a high degree of confidence in an attainment
decision based on biological data that is representative of water quality condition.

When the weight of evidence analysis suggests, but does not provide strong, scientifically
defensible evidence of impairment, the Department will place the water body in question in
Categories 2B or 3B. The Department will produce a document showing all relevant data and
the rationale for the attainment decision. All such documents will be made available to the
public at the time of the first public notice of the proposed 303(d) list. A final recommendation

on the listing of a waterbody based on narrative criteria will only be made after full consideration

of all comments on the proposed list.
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