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1 1 Pollution Control Agency 

1 .'. Adopted Permanent Rule Relating to Water Quality Standards and Tiered Aquatic 
1 1 Life Use 

1 -1 7050.0140 USE CLASS IFICATIONS FOR WATERS OF THE STATE. 

1 5 [For text of subps I and 2. see M.R.l 

1 r. Subp. 3. Class 2 waters, aquatic life and recreation. Aq uati c life and recreation 

1 - includes all waters of th e state that support or 111 ay support aquati c bi ota , bathing, boating, 

1 x or other recreational purposes and for whi ch quality control is or may be necessaiy to protect 

1 'J aquati c or terrestrial li fe or their habitats or the publi c health. safety, or we lfare. 

1 111 [Fo r text of subps 4 to 8. see M .R.-1 

1 11 7050.0150 DETERMINATION OF WATER QUALITY, BIOLOGICAL AND 
1 12 PHYSICAL CONDITIONS, AND COMPLIANCE WITH STANDARDS. 

1 11 [For text ofsubps I and 2, see M.R.] 

1 11 Subp. 3. Narrative standards. For all Class 2 waters. the aquati c habitat. whi ch 

1 1 ~ in cludes the \·Va ters of the stat e and strea m bed, shall not be degraded in any material manner, 

1 1r. there shall be no material increase in undes irable slime growth s or aquati c pl ants. including 

1 1- algae, nor shall there be any signifi cant increase in harmful pesti cide or other res idues in 

1 1x the waters, sediments, and aqua ti c flora and fauna ; th e norrnal aq uati c biota and the use 

1 1 •1 thereof shall not be seriously impaired or endangered. the species composition shall not be 

1 20 altered materially, and the propagation or migration of aquatic biota norma ll y present shall 

1 21 not be prevented or hindered by the discharge of any sewage, industrial waste, or other 

1 22 wastes to th e waters. 

1 2 1 &ti.fr~ A-sse~m-etl-t-e-ftt.eft-a. The er i~e-H-A-by-wltteh-wtH-e-r+1ftti+es-are assessed lo 

I :'-I detenn i flC if he fl Cf°~effi-1-tt ses ti re Supporteft-f!ild defi fl ifi·OftS-ttf-t-he-c+attl-fllld i fl form ati Ofl 

1 2~ required for that assessment, is in Guttl-attee-M-atttta-1 fo r Assess ing t-he-Qualit) ' of Mtttttewta 

1 2<> Surface Waters for Determination of Impairment : 305( h) Report ttnd 303(d) List (20 14 and 

70500 150 Appro, cd b) RcYisor __ 
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!. I ftS-Sttb-s-ettttetti-l-y-arRettd ed), vv h teh-ts-tnettfjffif-ated--by re fe re 11 ce. T ltct,}tj-i d a 11 ce m atltta-1--i-s-thlr 

) ) subjecl to frequeRt change and is available al ht1p ://\V\Y\v.pca .slate .mn .us/lupg 1125 . 

2 ~ Subp. 4. Definitions. For the purposes of thi s chapter and chapter 7053 , the followin g 

2 -1 term s have th e meanings given them. 

2 5 A. "122-day ten-year low flow" or "l 22Q 10" means the lowest average 122-day 

2 <, flow wi th a once in ten-year recwTence interva l. A l 22Q 10 is de1i ved using the same methods 

) - used to deri ve a 70 1ri, and the guidelin es regarding peri od of record for fl ow data and 

) x estimatin g a 7Q 10 appl y equally to determining a 122() 111 , as described in part 70.50 .0 130, 

2 'J subpa1t 3. 

2 10 R. "Altered materi all y, " "material increase," "materi al manner," "seriously 

:' 11 impaired," and "signifi ca nt in crease." as used in subparts 3, 5, and 6, mean that pollution 

2 12 of the waters of the state has resulted in degradation of the phys ica l, chemi ca l, or biological 

2 1 ~ qualities of the water body to the extent that attainable or previously existing benefici al uses 

2 1.+ are actually or potentiall y lost. 

2 15 C. "Aquatic biota" means the aquati c community composed of game and nongame 

2 It• fis h, minnows and oth er small fi sh, mollusks, insects_ crustacea ns and oth er in ve rtebrates. 

2 1- subm erged or emergent rooted vege tation , suspended or noatin g algae, subsh·ate-attached 

2 1x algae, microscopic organism s, and other aq uati c-dependent organisms that require aq uatic 

2 I'> systems for food or to fulfill any pa11 of th eir life cyc le, such as amphibi ans and ce11ai11 

2 20 wildlife species. 

: 2 1 D. "Assembl age" means a taxonomi c subset of a bi olog ica l community such as 

i " fi sh in a stream community. 

!. _)-; E. "Biological condition gradi ent" means a concept describing how aquatic 

: 2-1 communiti es change in response to in creasing levels of stTessors. In application , the bi ologica l 

70.50 .0 1.50 2 



07/ ) / 17 RFV ISO R n.: rvl!FP A R.+ !- 7 

; 1 condition gradi ent is an empiri ca l, desc ripti ve rn ode l that rates biologica l communi ties on 

; 2 a scale from natural to hi ghly degraded. 

, , F. "B iological criteria . narra ti ve" or "biocri teri a, narrat ive" means written 

' ..i statements describing the attrib utes of the structure and functi on of aquati c assembl ages in 

'.:; a wa ter body necessary to protect the designated aq uatic life benefici al use. The singul ar 

; (, fo1m "biological criterion, nanative" or "biocriterion , nanati ve" may also be used. 

, G. "Biological crite ri a, numeri c" or "biocriteria, num eri c" means specifi c 

; x quantitati ve measure s of th e attribut es of th e structure and fu ncti on of aquati c communiti es 

''J in a wa ter body neccssa1y to protect the des ignated aq uati c li fe benefi cia l use. The singular 

; 10 fo nn "b iological criterion . num eri c" or "bioc riteri on. num eri c" may also be used. 

' 11 H. "BOD5" or "fi ve-day biochem ica l oxygen demand" means th e amo unt of 

' 12 disso lved oxygen needed by aerobi c bi ologica l organi sms to break down organic material 

·~ 1·; present in a given water sample at a certain temperature over a five-day peri od. 

; 1-i I. "Ch lorophyll -a" mean s a pigment in green plants including algae. The 

; 15 concentration of chlorophyll -a, expressed in weight per unit vo lum e of water, is a 

' Jt, measurement of the abundance of algae. 

'1- .I. "Diel flu x" mea ns th e daily change in a constituent . such as disso lved ox ygen 

' IX or pH , when there is a di stinct dail y cycle in the meas urement. Diel di ssolved oxygen flu x 

; 1•> means th e difference betwee n the rnaxirnum dail y di sso lved oxygen concentration and the 

; 20 minimum daily di ssolved oxygen concentration . 

; : 1 K. "Ecoregion" means an area of relati ve homogeneity in ecologica l systems based 

; 22 on similar so il s, land use, land surface form. and potenti al natural vegetation . !Vlinneso ta 

; -~' ecoregions are shown on the map in part 7050.0468 . 

1 2.-1 L. "Eutrnphi cation" means the increased productivity of the biological community 

; .?~ in wa ter bodi es in response to in creased nutr ient loadin g. Futroph ication is characteri zed 

70:'0 .0 I :'O 
., 
-' 
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-l 1 by in creased growth and abundance of algae and other aquati c pl ants, reduced water 

-l .'. trnnsparency, reducti on or loss of di sso lved oxygen, and other chemi ca l and biological 

1 ; changes. Th e acce leration of cutrophi ca ti on due to excess nutrient loading from hum an 

1 i sources and acti viti es, called cultura l cut ro phica ti on, causes a degradati on of water quality 

-+:; and possibl e loss of benefi cial uses. 

1 <· M. "Eutrnphication standard" means the combination of indi cators of enri chm ent 

-l - and indicators of response as described in subpa1t 5. The indi cators upon whi ch the 

-l 8 eutrophicati on standard fo r specifi c wa ter bodi es are based are as provided under subparts 

-l •; 5a to Sc . 

-l 10 N. "Hydrauli c res idence time" mea ns th e time wa ter res ides in a bas in or. 

l 11 altern ately, the tim e it woul d take to fill the basin if it were empty. 

-l 12 0. "Impaired water" or "impaired condition" mean s a wa ter body that does not 

-l 1; meet appli cabl e water quali ty standards or full y support appli ca bl e benefi cial uses, due in 

-1 11 whole or in part to water pollution from point or nonpoint sources, or any combin ati on 

-l 11 thereof. 

1 J<, P. "Index of bioti c integrity," "index of biolog ical integ ri ty, " or "!BJ" means an 

~ 1- index developed by meas u1ing att1ibutes of an aquati c community th at change in quantifiable 

1 1x and predi ctabl e ways in response to hum an di sturbance, representin g th e heal th of that 

-l I•> CO lll Ill LI n i ty. 

-l ~11 Q. "Lake" means an enclosed bas in fill ed or pai1i all y fi ll ed with standing fresh 

-l; 1 wa ter with a max imum depth grea ter than 15 feet. J .akes may have no inl et or outl et, an 

-l .'..'. inlet or outl et or both an inl et and outl et. 

-l .'' R. "Lake morphomet1y " means the phys ica l characteri sti cs of th e lake basin that 

-l .'. -l are reasonably necessa1y to determin e the shape of a lake, such as maximum length and 

-+ .~5 width , max imum and mean depth, area, volum e, and shoreline configurati on. 

7050 () 150 
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'1 S. "Lotic water" means a .n owing or mov ing water body such as a stream , ri ve r, 

'2 or ditch. 

5 ~ £:. T. "M ixing status" means th e frequency of compl ete mi xing of th e lake wate r 

:; + from surface to bottom. which is determined by whether temperature gradi ents are es tab li shed 

5 5 and maintained in the water column during the summer season. 

'<> =I=:-J:L "Measurable increase" or "measurabl e impact" means a change in trophic 

' - status that can be di scerned above th e normal variability in water quality data using a weight 

'x of evidence approach . The change in trnphic status does not require a demonstration of 

5 'J stati sti ca l signifi cance to be considered measurable . Mathematical models may be used as 

' Hi a tool in the data analys is to help predict changes in trophic status . 

.; 11 ' ~ " atural causes" means th e multipli city offact ors that detc1111ine the phys ica l, 

' 12 chemical , or biological conditi ons that would ex ist in a water body in th e absence of 

'1~ meas urable impacts from human activity or influence. 

" 1-i ¥. W. "Norm al aqua ti c bi ota" and "normall y present " mean a hea lthy aquati c 

' 15 communi ty expected to be present in th e wa ter body in the absence of polluti on of the water, 

5 !(, consistent with any variability due to natural hydrological, substrate, habitat, or other phys ical 

·' 1- and chemi cal characteri stic s. Expected presence is based on comparing th e aquatic 

5 1x community in the water body of interest to the aquatic community in representative reference 

' 1 •> water bodies. 

"20 W: X. " ui sance al gae bl oom" mean s an excessive populati on of algae that is 

"21 characterized by obvious green or blue-green pi gmentati on in the water, floatin g mats of 

':..' algae. reduced light tran sparency. aestheti c degrada ti on. loss of recreational use. poss ible 

.; :. < harm to the aq uatic community, or poss ibl e toxicity to anim als and humans. Algae blooms 

'!+ are measured through tests for chl orophyll -a, observa tion s of Secchi di sk tran sparency. and 

5 25 observations of impaired recreational and aestheti c condition s by the users of the wate r 

70.'iO 0 1.50 
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<) I body, or any other reliabl e data that identifi es the population of al gae in an aquatic 

1. :! community. 

(, ~ *- Y. "Periphyton" means algae on the bottom of a water body. In ri vers or streams, 

(, -l these form s are typicall y found attached to logs. rocks. or other substrates. but when di slodged 

<) .'i the algae wi ll become part of the ses ton . 

i><• ¥.-_b "Readily ava ilable and reliable data and information" mean s chemical, 

() biological , and physical data and information detennined by th e commi ss ioner to meet the 

(, x quali ty assurance and quali ty control requirements in subpart 8, that are not more than ten 

<· 'J years old from the time they are used for the assessment. A subset of data in the ten-year 

(, 10 period, or data more than ten years old can be used if credibl e sc ientific evidence shows 

<· 11 that these data are representative of cuITcnt condition s. 

<' 12 b..1\ 1\. "Referen ce water body" mean s a water body minimally or leas t impacted 

<· 1; by point or non point sources of pollution that is representati ve of water bodies of a similar 

<) 1-1 surface water body type and within a geographic region such as an ecoregion or watershed. 

<i 11 Reference water bodies are used as a base for comparing the quality of similar water bodi es 

,, J() in the sam e geographic region. 

<i 1- AA-: BB. "Reservoir" means a body of water in a natural or aitifici al basin or 

(,Ix watercourse where the outlet or flow is a1tificially control led by a structure such as a dam . 

(, 1•1 Reservoirs are di stingui shed from ri ver systems by hav ing a hydraul ic residence tim e of at 

() 20 least 14 days. For purposes of thi s item, res idence time is determined usin g a now equal to 

<> 21 the 122Q 111 for the month s of June through September. 

<i .~.' 8-& CC. "River nutrient region" mean s th e geographi c basis for reg ionali zing the 

1, 21 ri ver eutrophi ca tion criteria as described in Heiska1y, S. and K. Parson, Regiona lization of 

(, 2.-1 1innesota's Ri vers for Appli cation of Ri ver Nutri ent Criteria , Minnesota Pollu tion Control 

(, 25 Agency (201 3), which is incorporated by reference. The docum ent is not subj ect to frequent 

r. 2<i change and is availabl e through the M initex i11terlibra1y loan sys tem. 

7050.0 150 6 



- I 

- ) 

- . .j 

- .; 

- ') 

- 10 

- 11 

- I 2 

- 1 ~ 

- I l 

- '" 
- I(, 

- IX 

- 1 '! 

- 20 

- : . .i 

07/2) / 17 REVISOR CK M/ EP 

E&. DD. "Secchi di sk" means a tool that is used to meas ure the h·ansparency of 

lake water. A Secchi di sk is an eight-inch weighted disk on a calibrated rope, either white 

or with quadrants of black and white. To measure water transparency with a Secchi di sk. 

the di sk is viewed from the shaded side of a boat. The depth of the water at the point where 

th e di sk rea ppea rs upon rai si ng it after it has been lowered beyo nd visibility is recorded. 

.Q.&. EE. "Secchi di sk tran sparency" means the tran sparency of water as measured 

by a Secchi di sk, a Secchi tube. or a tran sparency tube. 

e&. FF. "Secchi tube" means a tool that is used to meas ure the trnn sparency of 

stream or ri ver water. A Secchi tube is a clear plasti c tube, one meter in length and 1-3/4 

inch in diam eter, with a mini -Secchi di sk on a string. To measure water transparency, th e 

tube is fill ed with water collected from a stream or ri ver and, looking into the tube from the 

top, the weighted Secchi di sk is lowered into the tube by a string until it disappears and then 

raised until it rea ppears. all ow ing th e user to rai se and lower th e di sk within th e same water 

sampl e num ero us times. The depth of the water at th e midpoint between di sappearance and 

rea ppearan ce of the di sk is recorded in centim eters. which are mark ed on the side of the 

tube. If the Secchi di sk is visible when it is lowered to the bottom of the tube, the transparency 

reading is recorded as "grea ter than I 00 centim eters." 

Fr. GG. "Seston" means parti culate matter suspended in water bodies and includes 

plankton and organic and inorganic matter. 

GG-:- HH . "Shallow lake" means an enclosed basin fill ed or partially filled with 

standing fresh water with a maximum depth of IS fee t or less or with 80 percent or more 

of the lake area shallow enough to support emergent and subm erged rooted aquatic plants 

(the littoral zone). It is uncommon for shallow lakes to thermall y stratify during the summer. 

The quality of shallow lak es wil l permit the propaga ti on and maintenance of a healthy 

indigenous aquatic community and they wil l be suitabl e for boating and other fo rm s of 

aq uati c recreation for which they may be usabl e. Shal low lakes arc differenti ated from 

7050 .0 150 7 
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wet lands and lakes 0 11 a case-by-case basi s. Wetlands are defined in part 7050 .0 186, subpart 

la . 

HH:- II. "Summer-average" means a representative average of concentrations or 

measurements of nutri ent enrichment factors , taken over one sum mer season . 

1-+-JL "S umm er season" mea ns a period annuall y from June I through September 

30. 

}.l-;- KK. "Transparency tube" mea ns a tool that is used to measure th e transparency 

of stream or ri ver water. A transparency tube is a graduated clea r plasti c tube, 24 inches or 

more in length by 1- 1 /2 in ches in diameter, with a stopper at the bottom end. The in side 

surface of th e stopper is painted black and white. To measure wa ter trnn sparency, the tube 

is fill ed with water from a surface water; the water is released through a valve at the bottom 

end until th e painted surface of the stopper is just vis ible through the water column when 

viewed from the top of the tube. The depth, in centim eters, is noted. More water is released 

unti l the screw in the middl e of the pa inted symbol on 1he stopper is clearly visibl e; thi s 

depth is noted. The two observed depths arc avcn1ged to obtain a tran sparency measurement. 

~LL. "Trophic status or condition" means the producti vity of a lake as measured 

by th e phosph orus content , algae abundance. and depth of light penetration . 

hb-:----1.M: "Use attainability anal ys is" means a structured scientifi c assessment of 

the phys ical , chem ical, biological , and economi c fac tors affecting attain ment of the uses of 

water bodies . A use attainability analysis is required to remove a designated use specified 

in secti on 101 (a)(2) of th e Clean Water Act that is not an existing use. The al lowabl e reasons 

fo r removing a des ignated use are described in Code of Federa l Regul ations. titl e 40, section 

13 1.10 (g) . 

~'ijo.4-:- NN. "Water borly" means a lake. reservo ir, we tl and. or a geographi ca ll y 

defined portion of a ri ve r or stream. 

7050 () 150 8 
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•J 1 N-N-:- 00. "Water body ty pe" mea ns a gro up of wa ter bod ies with similar natural 

•) 2 phys ica l_ chemica l_ and biol ogica l attr ibu tes, wh ere the characteris ti cs are similar among 

•J ~ water bodies within each type and di stinct from water bodies of other types . 

'>-l [For text ofsubps 5 to Sc, see M.R.] 

'J' Subp. 6. Impairment of biological community and aquatic habitat. In evaluating 

·; r, whether th e narra ti ve standards in subpan .1, whi ch prohibit se ri ous impairment of the normal 

•1 - aquatic biota and the use thereo f. material alterati on of th e species compositi on, material 

•> x degradation of stTeam beds, and the preventi on or hindran ce of the propagation and migration 

•J ·; of aquatic biota norm all y present, arc being met. the commi ssioner wi ll consider all readily 

•J 10 avai lable and reli ab le data and information for th e following fac tors of use impairment: 

•> 11 [For text of items A to D, see M.R.] 

•; 12 E. any other sc ientifi ca lly obj ecti ve, credibl e, and supportabl e facto rs. 

•> 1> A finding of an impaired condition must be supported by data for the facto rs li sted in 

'> 1~ at least one of items A to C. The bi ological quality of any given surface water body will be 

·> 1 ~ assessed by compari son to the biologica l co nditi ons determin ed by the commi ss ioner usi ng 

•)lei a biological co ndition gradient model or a se t of reference water bod ies which best represents 

•) ,- the most natural conditi on for that surface wa ter body type within a geographi c region. 

'> 1x [For text of subps 7 and 8, see M.R.l 

•; 1•> 7050.0155 PROTECTION OF 00\\/NSTREAM USES. 

'> 20 All waters must maintain a level of water quali ty that provides for the attainment and 

•> 2 1 maintenance of th e water quality standards of downstream waters, including the waters of 

•> :::: another state. 

7050 .0 155 9 
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10 1 7050.0217 OBJECTIVES FOR PROTECTION OF SURFACE WATERS FROM 
Ill 2 TOXIC POLLUTANTS. 

l!l 1 Subpart I . Purpose and applicability. The purpose of thi s part is to establi sh the 

Ill -t objecti ves for developi ng num eri c wa ter qua lity standards li sted in parts 7050 .0220, 

10 'i 7050.0222, 7050.0227, and 7052.0 I 00 and site-specific water qua lity criteria for toxic 

10 (i po llutants or chemi cals developed in the absence of numeri c standards . The li sted numeri c 

111 - standards for tox ics and site-specifi c num eric criteria estab li shed by methods in pai1s 

111 x 7050 .02 18 and 7050.02 19 protec t Class 2 waters for th e propagation and maintenance of 

Ill'> aquati c biota. th e consumpti on of fish and edibl e aquatic li fe by humans, the use of su rface 

111 10 waters fo r publi c and pri va te domesti c consumpti on where appli cabl e, and the consumpti on 

111 11 of aquatic organi sms by wildl ife. These crit eri a also protec t th e uses ass igned to Class 7, 

l!l 1:;o limited reso urce va lue, waters as described in part s 7050 .0 140 and 7050.0227. 

Ill 1 < rFor text of subp 2, see M.R.] 

10.1+ 7050.02 18 FOR TOXIC POLLUTANTS: DEFI N ITIONS AN O METHODS FOR 
10 1 ~ OET ERMJNATlON OF HUMAN HEALTH-BASE D NUMERIC STANDAl~DS AND 
J(I 1(, SlTE-SPEC JFIC NUMERIC CRITERIA FOR AQ UATIC LIFE, HUMAN HEALTH, 
1n 1-· AN D FISH-EATING \VI LOLI FE. 

10 1s fFo r text of subps I and 2. sec M.R.] 

111 l'J Subp . 3. Definition s. For the purposes ofpa1ts 7050.()2 17 to 7050 .0227. the fo ll owing 

111 20 tern1 s have th e mean ings given them. 

10 21 If-o r text of items!\ to R, see M. R.] 

111 ~:) S. "Criterion" mea ns a number or numbers establi shed for a pollutant deri ved 

Ill 21 under this part or part 7050 .02 19 or 7052.01 10, or iss ued by the USEPA, to protect aquatic 

J(1 2-1 li fe , human s, or wi ldli fe. 

Jn 2~ T. "Developmental health endpoint" or "developmen tal tox icity" mea ns an adverse 

10 2(1 effect on the developing organi sm that may res ult fro m parental expos ure prior to conception, 

7050 0218 10 
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11 1 maternal expos ure during prenatal deve lopment. or direct ex pos ure pos tn atall y until the 

11 ~ tim e of sex ual matu ra ti on. Developmental tox icity may be detected at any poi nt in the 

11 ~ li fespan of the organi sm. The maj or manifes tati ons of deve lopmental tox icity include: 

11 -1 ( I ) death of the developing organi sm: 

11 5 (2) structural abnonnality: 

11 r. (3) altered growth ; or 

11 - (4) fun cti onal defi ciency. 

11 x U. "Durati on" means the tim e over whi ch the in stream concentrati on of a pollutant 

11 '> is averaged fo r co mpari so n with the standard or criterion. 

11 10 V "Dura ti ons for hum an hea lth -based algorithm s" or "[)" mea ns the length of th e 

11 1 I exposure peri od under considerati on fo r noncancer and lin ear cancer algorithm s. 

11 12 ( I ) The fo ur defa ul t D used in developing reference doses and corresponding 

11 1 < intake rates are: 

11 11 (a) acute: a period of 24 hours or less; 

11 1~ (b) short-tenn : a peri od of more than 24 hours, up to 30 days: 

11 I<, (c) subchro ni c: a pe ri od of more th an 30 days. up to eight yea rs based 

11 1- on appli ca ti on of the less than ten perce nt standard li fe expectancy of 70 years fo r humans; 

11 IX or 

11 l'J (d) chro ni c: a period of more th an eight years. 

11 .~o (2) The defa ul t durati ons fo r use in th e linear cancer algo rithm s with age 

11 21 dependent adjustment fac tors are: 

11.22 (a) n;vo years for the bi1t h up to two-year age group ; 

11 2; (b) 14 yea rs fo r the two- up to 16-year age gro up ; and 
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1:: 1 ( c) 54 years for the 16- up to 70-year age group. 

I ') ' For any algorithm. use of chemical -specifi c data to defin e duration s for non cancer or linear 

12 ~ cancer algorithms are preferred when acceptable data arc available. 

12 -l W. "Effect conce ntTa tion" or" EC50" means the toxican t concentration that causes 

12 5 eq uilibrium loss, immobili zation. mo11ality, or other debilitating effects in 50 percent of the 

12 <> ex posed organisms during a specifi c tim e of observation. 

12.- X. "Endocrine" or "E" means a change in circulating honnone levels or interactions 

12 x with hormone receptors, regardless of the organ or organ system affected. Health endpoints 

12 •; with or without the E designation are deemed equivalent, for example, thyro id (E ) = thyroid, 

12 10 and must be included in the same hea lth ri sk index eq uation . 

12 11 Y. "Final acute va lue" or "FAV" means an es timate of th e concentrati on of a 

I.' 12 pollutant corresponding to the cumulati ve probability ofO 05 in the di stribution of all the 

12 1 ~ ac ute toxicity va lues fo r the ge nera or spec ies from the acceptable acute toxicity tests 

I' 1-1 conducted on a pollutant . The FA\! is the acute tox icity limitation applied to mixing zones 

12 '" in pa117050.02JO, subpa115; and to dischargers in pa11s 7053.02 15, subpart I; 7053.0225, 

12 I<> subpart 6; and 7053 .0245, subpa11 l. 

12 1: Z. "Food chain multipli er" or "FCM" means the ratio of a bioaccumulation factor 

12 1x by trophic level to an appropriate bioconcentrati on factor. FCM refers to values developed 

12 1•1 using USEPA models or from available and re li ab le field st·udi es. 

12 20 AA . "frequency" means the number of times a standard can be exceeded in a 

1:>:'1 specifi ed period of time without causing acute or chroni c toxi c effects on the aquati c 

12 22 community, human health. or fi sh-eating wi ldli fe. 

12 2< BB . "Genus mean acute va lue" or "GMAV" means th e geom etric mean of the 

12 2.-1 SMAVs available for the genus. 
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CC. "Health ri sk index " means the sum of the quotients calculated by identifying 

all chemicals that share a common health endpoint or are based on linear carcinogeni city 

and dividing the water or fi sh tissue concentration fo r each chemical (measured or statistically 

derived) by its app li cable chronic standard or chro ni c criteri on. To meet the objecti ves in 

pa rt 7050.02 17, th e hea lth ri sk index must not exceed a va lue of one . The eq uation s for the 

risk indices are fo und in pan 7050.0222, subpart 7. items D and E. 

DD. "Health ri sk index endpoint " or "hea lth endpoint" means th e general 

description of tox ic effec ts used to group chemi ca ls for the purpose of calcul ating a health 

ri sk index. 

EE. "Intake rate" or "IR" means rate of ingestion, inhalation , or dermal contact, 

depending on the route of ex posure. expressed as th e amount of a medi a tak en in , on a per 

body weight and daily bas is. for a specified durati on. 

FF. "Lethal conce ntration " or "LCSO" means th e toxic.a nt co nce ntrat ion killing 

50 percent of th e ex posed organi sms in a speci fi e tim e of observation . 

GG. "Lowest observa bl e adverse effec t leve l" or "LOAEL" means the lowest 

ex posure level that caused a statisti cally or bio logica lly signifi cant increase in the freq uency 

or severi ty of adverse effects observed between th e exposed pop ul ati on and it s appropriate 

control group. 

HH. "Magnitude" mean s the acceptable amount of a toxic pollutant in water or 

fis h tissue expressed as a concentration. 

11 . "\.1axim11m criteri on" or "MC" mea ns th e highest concentrati on of a tox ic.a nt 

in water to which aquatic organism s can be ex posed for a bri ef time with zero to sli ght 

mortality. The MC equal s the FAY di vided by two. 

JJ. "Max imum standard " or "i'v1 S" means th e highest concentrati on of a toxicant 

in water to which aquatic organisms can be ex posed for a brief time with zero to slight 
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1-1 1 mortality. The MS equals the FAY divided by two. Max imum standards are li sted in part 

1-1 2 7050.0222. 

11 ; KK. "MOH" means the Minnesota Department of Health. 

1-1-1 LL . "Mode of action" or "MO!\" means the sequence of key events following 

11 :; pollutant or chemi ca l exposure upon whi ch th e tox ic outcom e depend s. 

1i 1, MM. "Nati onal methods" mea ns the meth ods the USFP/\ uses to deve lop aq uati c 

1-1- life criteri a as described in Stephan, C.L. , D.J. Mo unt, D.J. Hanscn , J.1-1 . Gentile , G.A . 

1-t x Chapm an, and W.A . 13rungs. 1985. "G uidelines for Deriving Num eri cal Na ti onal Water 

11 'J Quality Criteri a for the Protection of Aquati c Orga ni sms and Their Uses," USE PA, Offi ce 

1-1 10 of Research and Development, Environm ental Research Laboratories, Duluth MN; 

1.+ 11 Nanagansett, RI , Corvalli s, OR. 98 p; available through the National Techni cal Inform ation 

1-1 12 Service, Springfield , VA. (Publication PB85-227049) 

1-1 1 ; NN. " o observa bl e ad verse e ff cct I eve I" or "N 0/\ 1-:1 ." means the highest ex po sure 

1.+ 1-1 level at whi ch there is no statisti ca ll y or bi ologica ll y signifi cant increase in th e frequ ency 

1-1 . 1:; or severity of adverse effe cts bet\.veen th e exposed populati on and its appropri ate con trol 

11 J() group . 

11 1- 00. "Octanol to water partition coe ffici ent" or "K011 " means the ratio of the 

1-1 1x concentration of a chemi cal in the octanol phase to its concentrntion in the aqueous phase 

1-1 l'J of a n.vo-phase octanol to water system after equilibrium of th e chemi cal between the two 

1-1 2< 1 phases has been achieved. The base I 0 logarithm of the K0 w or log K0 w is used in the 

1.i 21 ca lcul ati on of bioaccumulati on factors. The log K.0 11 has been shown to be propo11ional to 

1.+ ::.' the bioconcentra ti on potenti al of lipophili c organi c chemical s. 

1.+ _,; PP "Percent efnuent" mea ns th e representati on of acu te or chroni c tox icity of an 

1-1 2-1 efflue nt as a percent of whole efflu ent mix ed in dilution wat er. where ac ute toxicity is 

1-1 ·" expressed by LCSOs or EC50s and chroni c toxicity is expressed by NOAE I .. 
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15 1 QQ. "Reference dose " or "RfD" means an estimate of a dose for a given duration 

I' 2 to the human population, in cluding susceptible subgroups such as infa nts, that is lik ely to 

15 ~ be without an appreciabl e ri sk of adverse effects during a lifetime. It is derived from a 

1:1 -1 suitable dose level at which there are few or no statistically or biologicall y signifi cant 

'' ' increases in th e frequency or severity of an adverse effect between the dosed population 

I'<> and its assoc iated control group . The Rm includes one or more divisors, appli ed to the 

I' - suitabl e dose leve L accounting for : 

I' x ( I) un certai nt y in extrapolating from mam mali an labora tory ani mal data to 

I' 'J human s: 

15 10 (2) variation in toxico logica l sensiti vity among individual s in the hum an 

'' 11 population ; 

15 12 (3) unce1tainty in extrapolating from effects observed in a sho11-te1111 study 

15 I~ to effects of long-term exposure; 

I' 1.i (4) uncertainty in using a study in which health effec ts were found at all doses 

1 <. I' tested: and 

15 I(> (5) uncertainty associa ted with defi ciencies in the availabl e data . 

I' 1- The product of the di visors is not to exceed 3.000 in an RfD used for a chroni c standa rd . 

I' 1x The Rill is expressed in units of daily close as milli grams of chemical per kilogram of body 

I' I'> weight-day or mg/kg-day. 

15 20 RR . "Relative source contTibution factor" or "RSC" mean s th e percentage or 

I' 21 appo1tioned amount (subtraction method) of the reference dose for a pollutant allocated to 

I'.:.: surface water exposures from drinking or in cidental water inges ti on and fi sh consumpti on. 

1<. ?< In th e absence of suffi cient data to establi sh a pollutant - or chemi ca l-specific RSC va lue, 

I' 21 the defa ult RS C is 0.2 or 0.5 as described in pai1 7050 .02 19. subpart 5. 
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I<> 1 SS . "S pec ies mean acute va lue" or "S MAV" mean s th e geo metri c mean of all the 

I<' 2 ava ilab le and acceptab le acute va lues fo r a spec ies. 

1<, ~ TT. "S tandard" means a number or numbers establi shed for a pollutant or water 

1<) . .+ quality characteri stic to protec t a specified benefi cial use as li sted in parts 7050.022 1 to 

J ( J 5 7050.0227. The standard for a toxic pollutant includes th e CS, MS , and FAY. Some pollutants 

It• r, do not have an MS or an FAY due to in suffic ient data . For these pollutants, th e CS alone 

I(• - is the standard . 

'" ~ UU "Toxic effec t" mean s an observable or measurable Hd vcrse bi ologica l event 

I<, 'J in an organ, ti ss ue. or system. The des ignation of hea lth endpoints does not exclude other 

1<, 10 poss ibl e observabl e or measurable biological eve nts. For the purpose of grouping chemical s 

11, 11 and creating a health ri sk index wh en multipl e chemi cals arc present, toxi c effects may be 

11, 12 ascribed to more general health ri sk index endpoi nts or health endpoints. 

J(J. I ~ VY. "Toxic pollutant" has the meaning given it in part 7050.0 185, subpart 2, item 

11, 1-i F. Toxic pollutant is used interchangeably in thi s pa11 and parts 7050.02 17, 7050. 02 19, and 

11i 1 ~ 7050.0222, subpa11 7, items R to G, with the term s "pollutant" anct "chemi ca l. " 

I<> l(i WW. "Toxic unit" means a measure of acute or chronic toxicity in an effluent. 

I<' 1- One acute toxic unit (T Ua) is the rec ip roca l of th e efflu ent concentrati on th at ca uses 50 

11, 1x percen t effect or mo11ality to organi sms for ac ute expos ures ( I 00/1,('50) : one chroni c tox ic 

1c. 1•> unit (TUc) is th e rec iprocal of the effo1ent concentrati on tlrnt causes no observable adverse 

l< i 2 11 effec t level on test organi sms for chronic ex posures ( I 00/NOAEL). 

l<i 21 XX. "Trophic level" or "TL" means the food web leve l in an ecosystem that is 

It> 2.) occupied by an organi sm or group of organisms because of what they eat and how they are 

lh 21 related to the rest of th e food web. For exampl e, trophi c level 3 in an aq uati c ecosystem 

I<> 2 .. 1 consists of small fi sh such as bluegill s. cra ppies. and smelt and trophi c level 4 consi sts of 

Jr, .:i~ larger carni vorous fi sh such as wall eye. north ern pike. and most trout spec ies . 
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1- 1 YY. "USEPA" means the United States Environm ental Protec ti on Agency. 

1- 2 ZZ. "Water quali ty characteri sti c" means a characteri stic of natural wa ters, such 

1- ~ as tota l hardness or pH . Some water qua I ity characte ri sti cs can affect the tox icity of pollutants 

1- -t to aquatic organi sms. 

1- :=; AAA . "Whole effl uent toxicity test" means the aggregate toxic effect of an effl uent 

1- h measured directly by a toxi city test. Effects on tested organi sms are measured and expressed 

1- - as toxic units or percent efflu ent for both ac ute and chroni c whole effluent toxic ity tes ts. 

1- x Subp . 4. Adoption of US EPA national criteria. The USE PA establi shes aquati c life 

1- 'J and hum an hea lth-based criteria under section J0,1(a)( I) of the Clea n \Va tcr Act. United 

,- to States Code, title 3], section 13 14. The US FP/\ criteria, subject to modifi ca tion as described 

,- 11 in thi s subpart, are appli cabl e to Class 2 wa ters of the state . Th e US EPA has described the 

,- 12 national methods for developi ng aquati c life criteria in "Guidelines for Deri vi ng umeri cal 

,- 1; ati onal Water Quali ty Criteria for the Protection of Aquatic Organi sms and Their Uses ." 

1- t.+ USEPA criteria that vaiy with an ambi ent water quality characteri sti c such as total 

1- 1 :=; hardness or pH wi 11 be established for specific waters or reaches using data available to the 

1- lti commiss ioner. Central va lues such as th e means or med ians fo r the characteristic will be 

1- 1- used unl ess th ere is ev idence to support using di ffe rent va lues . Values for water quality 

1- 1 x characteri sti cs can be es timated for specific waters or reaches that have no data by using 

1- 11> data from a nearby watershed with simil ar chemi ca l properti es. 

1- 20 A. The USEPA aquatic li fe criteria arc adopted unchanged by the agency, unl ess 

1- 21 modified under item C, as th e criteria applicabl e to des ignated Class 2!\ waters in pa11s 

1- -~-' 7050 0420 and 7050.0470. 

1- :!i B. The US EPA criteria are adopted, subject to modifi cati on as described in thi s 

1- ~.+ item or item C, for appli cation to coo l and wann water habitats an d wetland s. Cool and 

1- )~ warm water habita ts (Class 2Bd and 28 ) are defined in part 7050.0430 or li sted in pal1 
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1x 1 7050.0470. Wetlands (Class 2D) wa ters arc defin ed in part 7050.01125 or li sted in part 

IX 2 7050.04 70. 

1s ~ ( I) Acute data, in th e fo rm of the ra nk ed genus mean ac ute va lues used by 

Ix ..i the US EPA to de termine th e national criteri a, are the data used to determine the Class 2Bd, 

Ix 5 28, and 20 criteri a. 

1x <, [For text of sub items (2) to (4), see M. R.] 

1x-: (5) If, as a result of the recalcul ati on of the US EPA criteri on fo r appl icati on 

1x x to Class 213 d, 213. and 20 waters, the FAY for these wa ter classes is lower th an the FAV 

1x 'J for Class 2A waters, the Class 2Bd, 2B. or 2D FAY will be changed to equal the Class 2A 

1x IP FAV, unl ess the lower Class 2Bd. 2B, or 21) F;\\ ' is justi fied based 0 11 the avai labl e 

Ix 11 tox icological data. 

1x 1 •~ [For tex t of subitems (6) and (7), see M. R.J 

1x 1 > fFor tex t of item C, see M. R.] 

1x 1..i [For text of subps 5 to 8, see M. R.] 

IX . 15 Subp. 9. Wildlife-based criteria. The agency shall use the procedures in thi s subpa11 

1x lli to estab li sh wildli fe-based crite ri a. Wil dli fe criteria shall pro tec t wildli fe consum ers of 

Ix 1- fres hwate r aq uat ic organi sms fro m adverse effects of tox ic poll utants. Wildli fe criteria arc 

Ix 1x app li cab le to all surface wa ters. subject to the excepti ons in subpart I 0. item B. subitem ( I). 

IX I ') rFor tex t of items;\ to C, sec 1\1. R.l 

1x .'o 0. A fi nal BAF for calcul ating a wildli fe chroni c criteri on (CC 11 ) is determined 

1x 21 as in subpart 7, except that the BCFs and BA Fs are adjusted to re present whole body BCFs 

1x 22 and BAFs. 

1x 23 [For text of subitem ( 1 ), see M.R.] 
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1•1 I (2) Normali zed RCFs and B!\Fs arc multiplied by fi ve percent lipid for CC
11 

I'> 2 appli cable to Class 2Bd and 213 waters. 

I'>~ lFor text of subitern (3), sec M.R.] 

11> ..+ (4) BCFs es timated using the relati onship between BCFs and the log K0 11 are 

1•> 5 nonnali zed by dividing the es timated BCF by 7.6 and then multiplying by 12 for Class 2A 

1•1 <, waters or by five for Class 2Bd and 28 waters . 

1•1.~ [For text of subitem (5), see M.R.] 

I'> x Subp. I 0. Applicable criteria or human health-based standard. The final criteria 

l'J •; or chronic standard for human health for toxic pollutants for surface waters must be the 

1•1 IP lowest of the applicable criteria or standards for human health derived under this part and 

l'J 11 part 7050.02 19. 

1•> 12 A. Applicable criteria or standards for human health by use for Class 2A, 2Bd. 

1·1 1 ~ 28 . and 20 surface waters are listed for each appli cabl e popul ation protected (aquatic life, 

1•1 1..+ humans, and fi sh-ea ting wildlife) . The applicabl e criteria or standards for human health 

1·1 1.~ must be th e lowest of the CC or CS as described in sub items (I ) to (3): 

19 I<) [For text of sub items ( I) to (3), see M. R.] 

l'J 1- !For text of items B to D, sec 1\1.R .] 

1•1 1x 7050.0219 ll UMAN HEALTH-BASE D CRITERIA AND STANDARDS. 

J·J l'i fFor text ofsubps I to 10, sec M .R.I 

1·1 20 Subp. 11 . Final baseline BA F by trophic leve l. Dete1min c the final baseline BAF 

l'l .'I by tTOphi e level (TL) : 

1·1 .~: A. Calculate geometric mean baseline BAF for TL3 and TL4 using available 

I'>.:>< species-m eans for each baseline BAF method. For Class 2A water, preference is given for 

I'> 2.~ Salmunidae data and deve loped as a single representative TL4 baseline BAF. 
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2u I [For tex t of items 8 and C, see M.R.] 

20 2 lFor text of subps 12 to 15 , see iv1 .R. I 

2() .~ 7050.0220 SPECIFIC WATER QUALITY STANDARDS RY ASSOCIATED USE 
!.o -l CLASSES. 

2() ~ Subpa11 I. Purpose and scope. The num eri c and nanati vc water quality standards in 

2<J (1 this chapter prescribe the qualities or properti es of th e waters of the state that arc nccessaiy 

2il - fo r th e des ignated pub I ic uses and benefi ts. If the standards in thi s chapter are exceeded, it 

2n x is considered indicative of a polluted condition which is actually or potentially deleterious, 

::n '> harmful , detrim ental , or injurious with respect to designated uses or establi shed classes of 

20 10 the waters of the state. 

2fJ 11 All surface waters arc protected for multiple beneficial uses . umeri c water quality 

''1 I.' standards are tabulated in thi s part for all uses applicable to four common ca tegories of 

20 1 < surface waters. so that all applicable standard s for each category arc li sted together in 

20 1-1 subparts 3a to 6a. The four ca tegori es arc : 

20 1 s A. co ld water aquatic life and habitat, also protected fo r drinkino water: Classes 

2n 11> I 8 : 2A, 2Ae: or 2Ag: 3A or 38; 4A and 48 ; and 5 (subpart 3a): 

!fJ ,- 8. cool and waim water aquatic life and habitat, al so protected for drinking water: 

•10 1~ Classes 18 or IC; 28d, 2Bde, 2Bdg, or 2Bdm ; 3A or 3B; 4A and 4B; and S (subpai1 4a); 

20 l'J C. cool and warm water aquatic life and habitat and wetlands : Classes 28 , 2Be, 

.1.o ?.11 2Bg, 2Bm. or 20 : 3/\. 3B. JC or 3D: 4A and 4B or 4C: and 5 (s ubpart Sa) : and 

20?. I D. limited resource value wa ters: Classes JC: 4A and 4 B: 5: and 7 (subpa11 6a) . 

..?ll 2:2 Subp. 2. ~~ xplanation of tables. 

211 :1 [For text of items A to C, see M.R.] 
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2 I 1 D. The tabl es of standard s in subparts Ja to 6a include the following abbreviations 

21 2 and acronyms: 

21 ~ 

21 + 

) I f, 

21 -

21 x 

21 ') 

A 

* 

(c) 

cs 
DC 

21 10 exp.() 

21 II FAY 

21 12 IC 

21 1 ; IR 

21 I+ LS 

21 I~ MS 

21 J(, IA 

2 I I X SU 

.! I I') TH 
2 I 20 

21 2 1 TON 

means aestheti c enj oyment and nav igation. Class 5 waters 

an asterisk fo ll owing th e F;\ V and f\1S va lues or dou ble dashes(- ) means part 
7050.0222. subpart 7, it em(). appli es 

mea ns the chemi cal is assumed to be a hum an carci nogen 

means chronic standard, defined in pa11 7050.02 18. subpart 3 

means domestic consumpti on (drinkin g wa ter), Class I waters 

doubl e dashes means there is no standard 

means the natural antilogarithm (base e) of the expression in parenthesis 

means final acute value, defined in pait 7050.02 18, subpart 3 

means industrial consumpti on, Class 3 waters 

means agriculture irriga ti on use, Class 4A waters 

means agricu ltu re li vestock and wi ldli fe use, C'la ss 4 13 wa ters 

mea ns max imum standard. dcfi nerl in pa11 7050.0218 , subpa11 3 

means not app li ca bl e 

means the associated value is a seconda1y drinking water standard 

means standard unit. It is the repo1ting unit for pl-I 

means total hardness in mg/L, which is the sum of the calcium and magnesi um 
concentrations expressed as CaC0 3 

means threshold odor number 

.!I 2; [For text of items F and F, sec M.R. I 

212< Subp . 3. jRepea led.24S R 11 05] 

21 2+ Subp . 3a. Cold water aquatic life and habitat, drinl<in g wa ter, and associated use 

21 2 ~ classes. Water quality standards app licab le to use Classes I B: 2/\. 2/\c: or 2Ag: 3A or J b; 

21 2<, 4A and 48 ; and 5 surface waters. The water qual ity standards in part 7050.0222, subpan 
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2, that ap pl y to Class 2A also apply to Classes 2Ae and 2Ag. In addition to the water quality 

standards in pa11 7050.0222, subpai1 2, the biologica l criteria defi ned in part 7050.0222. 

subpart 2d, apply to Classes 2Ae and 2Ag. 

[For text of items A to E, see M.R.l 

Subp.4 . IRepealcd.24S R 11 05 ] 

Subp. 4a. Coo l and warm water aquatic life and habita t, drinkin g water, and 

associated use classes. Water quality standard s appli cable to use Classes I B or IC: 2Bd, 

28cle, 2B clg, or 28dm : 3A or 313 ; 4A and 413 ; and 5 surface waters . The wa ter quality 

standards in pan 7050.0222, sub12art 3, th at appl to Class 2Bd also a ly to Classes 2Bde, 

2Bdg, and 2Bdm . In add iti on to the water quali ty standards in part 7050.0222, subpart 3, 

the bi ological criteri a defined in pai1 7050.0222 , subpart 3d, apply to Classes 2Bde, 2Bdg, 

and 2Bdm . 

[For text of items/\ to E see M.R.l 

Subp. 5. [Repeal ed. 24 SR 11 05 1 

Subp. Sa. Cool and warm water aquatic life and habitat and associated use 

classes. Water quality standa rds app li cable to use Classes 28 , 2Be, 2Bg, 2Bm , or 2D: 3A , 

38. or 3C'; 4A and 48 ; and S surface wa ters. See parts 7050.0223, subpart 5; 7050.0224, 

subpai14 ; and 7050.0225, subpa11 2, fo r Class JD, 4C, and S standards applicable to wetlands, 

respectively. The water quality standard s in part 7050.0222, sub12art 4, that apply to Class 

28 also apply to Classes 2Be, 2Bg, and 2Bm. In addition to th e water quality standards in 

part 7050.0222, subpai1 4, the bi ologica l criteria defin ed in part 7050.0222, subpa11 4d, 

apply to Classes 2Be, 213g, and 2Bm. 

A. M ISCFLL AN FOLJS SURST/\NCF, Cll i\R /\CTL RI STIC. OR POLI. UT/\ NT 
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) ' ' - ' ) 

2B&O 
cs 

2B&O 
MS 

2B&D 
FAV 

3A/3B/3C 
IC 

4A 
IR 

2' -i [For text of subitems ( I ) to (5), see 1.R.] 

28&0 
cs 

2B&D 
MS 

2B&D 
FAV 

3A/3B/3C 
IC 

4A 
JR 

2<x 1Fortcx t ofsubitcm (6).sccM. R. .] 

4B 

LS 

48 
LS 

s 
AN 

s 
AN 

-----

2-:. 'J (7) Eutrophi ca ti on standard s for lakes. shallow lakes, and reservoirs (phosphorus, total , 
:n 10 µg/L: chlorophyll -a, µg/ L; Secchi di sk tran sparency, meters) 

2' 11 See pmt 
2; 1.1. 7050.0222, 

.~' 1' subparts 
2-:. 1.i 4 and 4a 

2< 1:; [For text of subitems (8) to ( 11 ), see M.R.] 

2 ~ IX 

2B&O 
cs 

28&0 
MS 

2B&D 
FAV 

3A/3B/3C 
IC 

4A 
IR 

2' I '> ( 12) Oxygen, disso lved, mg/ L 

2' 21 1 See pmt 

2' 21 7050.0222, 
2i22 subparts 
2·; .1 .. < 4 and 6 

!' 2.i. [For tex t of subitern s (1 3) to ( 16), see M.R.] 

2B&D 
cs 

7050 .0220 

28&D 
MS 

2B&D 
FAV 

3A/3B/3C 
IC 

4A 
IR 

[For tex t of suhitems ( 17) to (22), sec M. R. I 

4B 

LS 

4R 
LS 

s 
AN 

s 
AN 
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!-+ 1 B. META LS A D ELE 1E TS 

2B&D 
cs 

2B&D 
MS 

2B&D 
FAV 

RF VISO R 

3A/3B/3C 
IC 

4A 
IR 

C" IVl/F P 

4B 

LS 

2-+ ) l For text of subi tern s ( I) to ( 4 ), see M. R.] 

2.~ (, (5) Cadmium, total, µg/L 

I. l 
.,., 
.) _) 67 

5 
AN 

A R423 7 

2-+ x Class 28 and 2D cadmium standards arc hardn ess dependent. Cadmium values shown are 
.'l 'J for a total hardness of I 00 mg/I. onl y. Sec part 7050 .0222, subpa rt 4, fo r exam ples at other 
2-+ 111 hardness va lues and equati ons to ca lcul ate cadmium standards fo r any hardness value not 
2-1 1 1 to exceed 400 mg/L. 

2-1 I :l. 

21 I~ 

21 l l 

28&0 
cs 

2B&D 
MS 

2B&D 
FAV 

2-1 1 ,-;; (6) Chromium + 3, total, µg/L 

207 1,737 3,469 

3A/3B/3C 
IC 

4A 
Ill 

4B 

LS 
5 
AN 

2~ 1- Class 28 and 2D tTi valent chromium standards are hardness dependent. Chromium 3 values 
21 1 x shown are for a total hardness of I 00 mg/ I, onl y. Sec part 7050.0222. subpa11 4. fo r exampl es 
2-1 l'J at other hardness va lues and equati ons to ca lcul ate tri va lent chromium standards for any 
2-1 20 hardness value not to exceed 400 mg/ I .. 

2-+ 21 lFor tex t of subitems (7) and (8), sec M R.J 

2-1 22 (9) Copper, total, µg/L 

21 23 9.8 18 35 

2-1 .2-1 Class 28 and 2D copper standards are hardness dependent. Copper values shown are fo r a 
2-+ 21 tota l hardness of 100 mg/L onl y. See part 7050.0222, subpait 4, for exampl es at other 
i-i .'<' hardness values and equati ons to ca lculate copper standards for any hardness value not to 
.'·l 2- exceed 400 mg/L. 

7050 .0220 24 
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.!5 1 ( I 0) Lead, total, pg/L 

3.2 82 164 

25 ·~ Class 28 and 20 lead standards arc hardn ess dependent. Lead va lues shown arc fo r a total 
25 -l hardness of I 00 mg/L onl y. See pat1 7050.0222, subpatt 4. for exampl es at other hardness 
2' ~ va lues and equations to calculate lead standards fo r any hardness value not to exceed 400 
2' <> mg/L. 

25 .') 

2B&D 
cs 

2B&D 
MS 

2B&D 
FAV 

3A/3B/3C 
IC 

4A 

IR 
4B 

LS 

2') 10 [For tex t of subitern s ( 11 ) and ( 12), see M. R. l 

2' 11 ( 13) lickel, total. pg/L 

158 1,4 18 2,836 

5 
AN 

2" 1 ~ Class 28 and 20 ni ckel standards are hardness depend ent. Nickel v81u es shown are fo r 8 
1~ 1 ~ total hardness of I 00 mg/L onl y. See pan 7050. 0222. subpart 4. fo r exampl es at other 
1~ 15 hardness va lues and equati ons to calcul ate ni ckel standards fo r any hardness va lue not to 
15 I<• exceed 400 rn g/L. 

2.' 1- [Fortextofsubitern ( 14), see M. R.] 

2~ 1 ~ ( 15) Sil ver, tota l, pg/L 

2 ~ I 'J 1.0 2.0 4. 1 

1~ 20 Class 28 and 2D sil ve r MS and FAY are hardness dependent. Si lver va lues shown are fo r 
.!' .' 1 a total hardn ess of I 00 mg/I. only. Sec part 7050.0222. subpart 4. fo r cx8mpl cs at oth er 
2~ 22 hardness v8 1ues and equati ons to ca lcul ate sil ver standards fo r any hardness va lue not to 
2' 2~ exceed 400 mg/L. 

28&0 
cs 

70:'0 0220 

2B&D 
MS 

2B&D 
FAV 

3A/3B/3C 
IC 

4A 

IR 

[For text of subitem ( 16), see M. R.] 

25 

4B 

LS 
5 
AN 
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?<' 1 ( 17) Zinc, total , µg/L 

H> 2 106 11 7 234 

!. ( \ . ~ Class 28 and 2D zinc standards arc hardness dependent . Zinc va lues shown arc for a total 
2(> -l hardness of I 00 mg/L onl y. See pai1 7050 .0222, subpa11 4, for examples at other hardness 
2<• 5 va lues and equations to calcu late zinc standards for any hardness va lue not to exceed 400 
2<1 (> rng/L. 

2<1 - C. ORGAN IC POLL UTA NTS OR CHARACTERISTI CS 

2<· s 28&0 2B&D 2B&D 3A/3B/3C 4A 4B 5 
2<) ') cs MS FAV IC IR LS AN 

2<i 111 

2<, 11 [For text of subitems ( I) to (5), see M.R. ] 

21, 12 2B&D 2B&D 2B&D 3A/3B/3C 4A 48 5 
2<• I; cs MS FAV IC IR LS AN 

2(, 11 

2<> I~ [For tex t of subitems (6) to ( 10), see M.R.] 

2<' I<) 2B&D 2B&D 2B&D 3A/3B/3C 4A 4B 5 
2h I - cs MS FAV IC IR LS AN 

.>.!> IX 

J<, I ') [For text of subitems ( 11 ) to ( 15), see M.R.] 

)() 20 2B&D 2B&D 2B&D 3A/3B/3C 4A 4B 5 
2<· 21 cs MS FAV IC IR LS AN 

2h ~::' ----

2o ~-; [For tex t of subitcm s ( 16) to (20) , sec .J. R. J 

2<1 2-l 2B&D 2B&D 2B&D 3A/3B/3C 4A 48 5 
2o 25 cs MS FAV IC IR LS AN 

2<1 2<> 

2<\ 2- [For tex t of subitems (2 1) to (25), see I. R.J 

70.'iO 0220 26 
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27. 1 28&0 28&D 28&0 3A/3B/3C 4A 48 5 
2"' 2 cs MS FAV IC f R LS AN 

)- ' - ) ---- -

:_- -l fFor tex t of subit ern s (26) to (JO), see M. R.-1 

2""" .::; 2B&O 2B&O 2B&D 3A/3B/3C 4A 4B s 
~: .... () cs MS FAV IC 11{ LS AN 

,_ -
·--

2., x (3 I) Pentachlorophenol , µg/L 

5.5 15 30 

:.- 111 Class 28 and 20 standards are pH dependent, except that the CS will not exceed 5.5 µg/L. 
r 11 Pentachlorophenol values shown are for a pH of 7.5 only. See part 7050.0222, subpait 4, 
2- _ 12 for examples at other pH values and equations to calculate pentachlorophenol standards for 

any pH va lue. 

[For text of subitcms (32) to (35). see 1\1.R.I 

r I~ 2B&O 2B&D 2B&D 3A/3 B/3C 4A 48 5 
cs MS FAV IC IR LS AN 

- -- -

:_- IS [For tex t of subitern s (36) to (40), see M.R.j 

2B&O 28&0 2B&D 3A/3B/3C 4A 48 5 
cs MS FAV IC f R LS AN 

2- 22 fFor tex t of subitern s (41 ) to (43). see M.R.] 

:.- :_; [For text of items D to F. sec M.R .] 

:_- 2-l G. Temperature must not exceed: 

2- 25 ( I) Class 28 standard: five degrees Fahrenheit above natura l in stTeam s and 

: - 2<· three degrees Fahrenheit above natur<1I in lakes, based on monthly average of maximum 

7050 0220 27 
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2x 1 da il y temperature, except in no case shall it exceed the dail y average temperature of 86 

2x 2 degrees Fahrenheit; and 

2x.' (2) Class 20 standard : maintain background as defined in part 7050.0222. 

2x -1 subpart 6. 

:;x ::, Subp. 6. Wepea led, 24S R 11 05 ] 

.:ix r, Subp. 6a . Limited resource va lue waters a nd associated use classes. 

>x - [For tex t of items A and B, see M R.l 

.>.xx C. The level of di ssolved oxygen must be maintained at concentrations: 

.i.x ') ( I) that will avo id odors or putrid conditi ons in the receiving water; 

2x . 10 (2) at not less than one milligram per liter (daily average) ; and 

2x 11 (3) above zero milligrams per liter at all times . 

)x I: I For tex t or it ems [) and I·:. sec M R. l 

.:ix 1' [For text of subp 7, see M. R. I 

.>.x 1-1 7050.0222 SPECIFIC \VATE R Ql ALITY STAN DAROS FOR CLASS 2 \VAT ERS 
)x 1~ OF THE STATE; AQUATIC LIFF: ANO RECRF:ATION. 

)x 1r, [Fortextof subp 1, seeM. R.] 

.>.xr Subp. 2. Class 2A waters; aquatic life and recreation. The quality of Class 2A 

2x 1x surface waters shall be such as to pem1it the propagation and maintenance of a healthy 

2x I'! community of cold water aquatic bi ota, and their habitats according to the definition s in 

2x 20 subpart 2c. These waters shall be suitabl e fo r aquati c recreati on of all kinds, inc luding 

.:ix 21 bathing, fo r whi ch the wa ters may be usable . Thi s cla ss of sur face waters is also protected 

2x 22 as a source of drinking water Abbreviations. acronyms. and symbols are expl ained in subpan 

2X 2 ~ I . 

7050 .0222 28 
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2'1 1 Substance, Basis 
2•1 2 Characteristic, for 
2•) ; or Pollutant Basis MS, 
2') ..i (Class 2A) Units cs for CS MS FAY FAY 

2'> c, Acenaphthene pg/I, 20 1-1 1-1 56 11 2 Tox 

2'J - Acetoch lor pg/L 3.6 Tox 86 173 Tox 

2'J x Acrylonitr il c (c) pg/I, 0.3 8 HH 1. 140* 2.281 * Tox 

2'J 11 Alachl or(c) pg/I, 3.8 1111 800* 1.600* Tox 

2•1 Ill Aluminum. total pg/L 87 Tox 748 1.496 Tox 

2•1 11 Amm on ia un- ioni zed as N pg/I, 16 Tox NA 

!.'> 1 .~ The percent un-ioni zed amm on ia can be calculated for any temperature and pH by 
2·1 1 ~ usi ng th e fo llowing equation taken from Emerson, K., R.C. Russo. R. E. Lund, and R. V 
2'! 1 .. 1. Thurston, Aqueous ammonia equilibrium calculations; effect of pH and temperature. 
2•) 15 Journal of the Fisheri es Research Board of Canada 32: 2379-2383 (1975) : 

2'! 1- f - x 100 

21J IX (pka - pH) 

2') 1 •1 10 1-- 1 

2'J 2(1 where: f - the percent of total ammonia in the un-ioni zed state 

2'J 2 I pka= 0.09 + (2730/T) (di ssociation constant fo r amm onia) 

T = temperature in degrees Kelvin (273. 16° Kelvi n = 0° Celsius) 

29 2 < Substance, 
29 2I Characteristic, 
2'1 2' or Pollutant Basis 
2•1 2r. (Class 2A) Units CS for CS MS FAY 

70)() 0222 29 
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A 11 thracene µg/L 0.035 Tox. 0.32 0.63 Tox 

Antimony, total µ.g/L 5.5 HH 90 180 Tox 

Arseni c, total pg/L 2.0 HH 360 720 Tox 

A trazine ( c) µg/L 3 .4 HH 323 645 Tox 

Benzene (c) µg/L 5.1 HH 4,487* 8,974* Tox 

Bromofo1111 µ.g/L 33 1-IH 2,900 5,800 Tox 

Cadmium, total µg/L equation Tox equation equation Tox 

The C'S , MS , and FAY va1y wit h tota l hard ness and are ca lculated using the foll ow ing 
'') ') equation s: 

\11 1u The CS in pg/ I. shall not exceed: ex p.(0. 78.5 2fln (tota l hardn ess rn g/L)l -3.490) 

>11 11 The MS in µg/L shall not exceed: exp.( I .128l ln (tota l hardn ess mg/L)]-3.828) 

;11 12 The FAY in µg/L shall not exceed: exp .( 1.128 [1n(total hardness mg/L)]-3 .1349) 

;11 1; Where: exp. is the natural antil ogarithm (base e) of the express ion in parenth esis. 

;o 1-t For hardness values greater than 400 mg/L, 400 mg/L shall be used to calculate the 
<P 15 standard. 

<o 16 Example of total cadmium standards fo r five hardness va lues : 

TH in mg/L 50 100 200 300 400 

·;o I'> Cadmium , total 

>11 211 CS µg/L 0. 66 1. 1 2.0 2.7 3.4 

>1J 2 I MS µg/L 1.8 3.9 8.6 14 19 

>o 22 FAY µg/L 3.6 7. 8 17 27 37 

\02' Substance, Basis 
;o 2i Characteristic, for 
;(I 25 or Pollutant Basis MS, 
'(I 2(> (C lass 2A) Units cs for CS MS FAV FAV 

7050 0222 30 
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; 1 I Carbon tetrachl oride (c) µg/1, I . 9 IHI 1750* 3500* Tox 

; I :' Chl ordane (c) ng/L a.on 1111 1200* 2400* Tox 

11 -; Chloride mg/L 210 Tox 860 1720 Tox 

i I .+ Chl orine, total res idual µg/L I I Tox 19 38 Tox 

~ I ~ Chlorin e standard applies to conditions of continuous exposure , where continuous 
\ I (, ex posure refers to chlorinated effl uents that are di scharged for more than a total of two 
1 1 -: hours in any 24-hour period. 

ll .X Chlorobenzene µg /L 20 1-11-1 423 846 Tox 
1 1 <) (M onochlorobenzene) 

1 1 111 Chl oroform (c) µg/I. 53 IHI l ,392 2.784 Tox 

; I II Chlorpyrifos µg/L 0.04 1 Tox 0.083 0.17 Tox 

; I I:' Chromium +3, total pg/I. equation Tox crprn tion eq uat ion Tox 

; 1 1 < The CS, MS, and FAV vaiy with total hardness and are ca lculated using the following 
< 1 1.i equations: 

<1 11 The CS in µg/L shall not exceed: exp. (0 .81 9[ln (total hardness mg/ L)] + l. 56 1) 

< 1 I<· The MS in µg/L shall not exceed: exp.(0.8 I 9[1n(total hardn ess mg/L)]+3.688) 

< 1. 1- The FAV in µ.g/L shall not exceed : exp.(0.8 l 9[ln(total hardness mg/ L)]+4.3 80) 

i i 1~ Wl1ere: exp. is the natural antilogarithm (base e) of the express ion in parenth esis. 

' ' l'i For hardness values grea ter than 400 mg/L. 400 rn g/L shall be used to calc ulate th e 
; 1 2\1 standard . 

11 21 Exampl e of total chromium +3 standards for five total hardn ess va lues : 

TI-I in mg/L 

; 1 :1 Chromium +3, total 

; I .'.:'i CS µg/L 

MS µ.g/L 

FAY µg/L 

7050 0222 

50 

I I 7 

984 

1,966 

100 

207 

l ,737 

3,469 

200 

365 

3,064 

6, 120 

:; I 

300 

509 

4,270 

8,530 

400 

644 

5AOS 

10,797 
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Substance, 
Characteristic, 
or Pollutant 
(Class 2A) 

Chromium +6, total 

Cobalt , total 

Co lor va lue 

REV ISOR CK 1/ EP 

Basis 
Units CS for CS MS 

pg/L 11 Tox 16 

pg/L 2. 8 HI-I 436 

Pt/Co 30 NA 

FAY 

32 

872 

A R4237 

Basis 
for 

MS, 

FAY 

Tox 

Tox 

NA 

Copper, total pg/L equation Tox equation equation Tox 

12 10 The CS, MS, and FAY vaiy with total hardness and are calcul ated using the followin g 
;7 11 equation s: 

•1 12 The CS in pg/ I. shall not exceed: cxp.( 0.620lln (tota l hardness mg/1.)1-0.570) 

i2 11 The MS in pg/ I, shall not exceed: ex p.(0 .9422[ ln(tota l hardn ess mg/L)]-1.464) 

i1 1-1 The FAY in pg/I. shall not exceed : exp .(0 .9422 r1n(total hardness mg/L)l-0.7703) 

< 1 ' ' Where : ex p. is the natura l antil oga rit hm (base e) of the express ion in parenthesis. 

<.: I<, For hardness values greater than 400 mg/I,, 400 mg/L shall be used to calc ul ate the 
-;2 ,- standard . 

i2 1x Example of tota l copper standards for five total hardness va lues: 

>.~ I'! TH in mg/L 50 JOO 200 300 400 

) _:' 11 Copper. total 

CS pg/L 6.4 9.8 15 19 !"' -·' 
MS pg/L 9.2 18 J4 50 65 

FAY pg/L 18 35 68 100 13 1 

;:i, -~~ Substance, 
;_i. .'.<, Characteristic, 
i:? 2- or Pollutant Basis 
i 2 2x (C lass 2A) Units CS for CS MS 

7050 0222 32 

FAY 

Basis 
for 

MS, 
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; 1 I Cyanide, free µ.g/L 5.2 Tox 22 45 Tox 

,, 2 DDT (c) ng/L 0. 11 HH 550* 11 00* Tox 

'' ' 1,2-Dich loroethane ( c) pg/ I , 3 . .5 IHI 4.5 ,0.50* 90, 100* Tox ,, ' 

) ; 4 Die ldrin ( c) ng/I, 0.0065 IHI 1.300* 2.500* Tox 

).~ 5 Di-2-ethylh e:xyl phthalate (c) pg/L 1.9 llH * * NA 

·~ 1 () Di-n-octy l phtha late pg/L 30 Tox 825 1,6.50 Tox 

'' Endosulfan p.g/L 0.0076 llH 0.084 0.17 Tox 

.) ~ x Endrin µ.g/L 0.0039 HI-I 0.090 0.18 Tox 

'., t) f:'scherichia (E) coli See See HH See See NA 
:n I ll below below below below 

; 1 I I ot to exceed 126 organisms per 100 milliliters as a geometric mean of not less than 
; ; 12 five samples representative of conditi ons withi n any calendar mon th , nor shall more 
~ ~ 1 l than ten percent of al l sampl es taken du ring any ca lendar month ind ividua ll y exceed 
; ; J .. j 1.260 organisms per 100 milliliters. The standard appli es only between April 1 and 
-~ ·~ I 5 October 3 1. 

~ ~ I h Ethyl benzene pg/L 68 Tox 1,859 3,7 17 Tox 

'-~ I - Substance, Basis 

'~ IX C haracteristic, for 

; ' I 'J or Pollutant Bas is MS, 
1' 20 (Class 2A) Units cs for CS MS FAV FAV 

'1 21 

'' :.~ Eutrophi cation standards for Class 2 lakes and reservoirs. 

;; 2; Designated lake trout lakes in all ecoreg ions (lake trout lakes support natural populations 
'; 2 .. 1 of lake trout. Sa/1•elin11s namm'c11sh): 

; ~ : ~ Phosphorus, total pg/ I , 12 N;\ NA 

'~ 2(1 Chlorophyll -a µ.g/L 
..., NA NA . ) 

~ ~ :?. - Secchi disk tTan sparency meters I o less N1\ A 
'~ .~X than4.8 

'' '.'> Designated trout lakes in all ecoreg ions, except lake trout lakes: 

7050 0222 33 
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; -1 I Phosphorus, total µg/L 

; -1 . '.'. Chlorophyll -a µg/L 

~ .+ ~ Secchi disk tran sparency meters 
i-1-1 

REV I SO R 

20 A 

6 A 

No less NA 
than 2.5 

CKM/ EP A R423 7 

NA 

NA 

q ~ Additional naITative eutrophi ca tion standards fo r Cla ss 2/\ lakes and reservoirs are fo und 

;-1 (, under subpan 2a . 

; -i - Eutrnphication standards for Class 2A ri vers and stream s. 

;-1 x No11h Ri ver Nutri ent Reg ion : 

;-1 'J Phosphorus, total 

; -1 10 Chlorophyll-a (seston) 

;-1 11 Diel dissolved oxygen flux 

;-i 1.1. Biochemical oxygen demand (B005) 

;-i 1; Central Ri ver Nutri ent Reg ion: 

;-1 1 t Phosphorus, total 

<-1 15 Chl orophyll-a (seston ) 

<-l 11, Diel di ssolved oxygen flux 

q 1- Biochemical oxygen demand (B005) 

q 1x So uth River Nutri ent Region : 

1-1 I'> Phosphorus, total 

q :i.11 Chl orophyll-a (seston ) 

i.t ! I Diel di sso lved oxygen nu x 

;.1 22 Biochemi cal oxyge n demand (B005) 

µg/L 

µg/L 

mg/L 

mg/I, 

µg/ L 

µg/L 

mg/L 

mg/L 

µg/L 

µg/L 

rn g/ I , 

mg/L 

less than or eq ual to 50 

less than or equal to 7 

less than or equal to 3.0 

less than or equal to 1.5 

less than or equal to I 00 

less than or equal to 18 

less than or eq ual to 3.5 

less than or equal to 2.0 

less than or equal to 150 

less than or eq ual to 35 

less than or equal to 4.5 

less than or eq ual to 3.0 

;-1 2; Additional naITati ve eutrophi cation standard s for Cla ss 2/\ ri vers and streams are fou nd 

<1 :. 1 under subpa11 2b. 

7050 0222 34 
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;5 I Substance, 
;_'I 2 Characteristic, 
1:' > or Pollutant 
)·)-1 (Class 2A) 

.l). ~ 

) ' (l Fl uoranthene 

' "' - Heptachlor (c) 

' "' x Heptachlor epox ide ( c) 

)) 9 Hexachlorobenzene (c) 

;5 I 0 Lead. total 

REVJ SOR CK fvl/EP 

Basis 
Units CS for CS MS 

µg/I, 1 . 9 Tox '.L S 

ng/ I, 0. 10 IHI 260* 

ng/L 0.1 2 1111 270* 

ng/L 0.061 HH * 

µg/L equation Tox equation 

FAV 

69 

520* 

530* 

* 

equation 

A R423 7 

Basis 
for 
MS, 
FAV 

Tox 

Tox 

Tox 

Tox 

Tox 

;5 11 The CS, MS, and FAV vmy with total hardness and are calculated using th e foll owing 

'' 12 equations: 

'' ll The CS in µg/L shall not exceed: exp .(1.271 [ln(total hardness mg/L)]-4.705) 

<.:> 1-1. The MS in µg/L shall not exceed: exp .( 1.273 [1n(total hardness mg/L)]-1.460) 

., , 1> The f AV in µg/L shall not exceed: exp.(1 .273[ln(total hardness mg/ L)]-0.7643) 

"' 11, Where: exp. is the natural antil ogarithm (base e) of the express ion in parenth es is. 

~ ' 1- For hardn ess values grea ter than 400 mg/I,, 400 mg/I. shall be used to ca lculate th e 
<' 1 s standard . 

>5 l'J Exampl e of total lead standards for fi ve total hardness va lues : 

TH in mg/L 

>:1 22 Lead, total 

CS µ.g/L 

MS µg/L 

FAV µg/L 

;, :<. Substance, 

' ' 2- Characteristic, 

7050 0222 

50 

1.3 

34 

68 

100 

3.2 

82 

164 

Units CS 

200 300 400 

7.7 13 19 

197 33 1 477 

396 663 956 

Basis 
for CS MS 

.., -

.)) 

Basis 
FAV for 
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or Pollutant 
(Class 2A) 

Lindane (c) 
(Hexachlorocyclohexane, 
gamma-) 

Mercuty. total in water 

Mercury. total 
in edible fish 

Methylene chloride (c) 
Dichloromethane) 

Metolachlor 

Naphthalene 

lickel, total 

RFVISOR 

µg/L 0.0087 HH 

ng/L 6.9 Hf-I 

mgfkg 0.2 Hf-I 
ppm 

µg/L 45 IH-1 

µg/L 23 Tox 

µg/L 65 HI-I 

µg/L equation Tox/Hl-1 

CKrvl/E P 

1.0* 

2,400* 

NA 

13,875* 

27 1 

409 

eq uation 

2.0* 

4,900* 

NA 

27,719* 

543 

818 

equation 

AR4237 

MS, 
FAV 

Tox 

Tox 

NA 

Tox 

Tox 

Tox 

Tox 

The CS, MS, and FAY va1y with total hardness and are calculated using the following 
equations: 

The CS shall not exceed the human health-based standard of297 µg /L. For waters with 
total hardness va lues less than 2 12 mg/L, the CS in µg/L is toxicity-based and shall not 
exceed: exp.(0 .846[1n(to ta l hardn ess mg/I,)]+ 1. 1645) 

The MS in µg/1, shall not exceed: exp .(0 .846lln(total hardn ess mg/L)J+3.36 12) 

The FAV in µg/L shall not exceed: exp. (0 .846lln(tota l ha rd ness mg/L)]+4.0543) 

Where: exp. is the natural antil ogarithm (base e) of th e expression in parenth esis. 

For hardn ess values greater than 400 mg/L, 400 mg/L shal l be used to ca lculate the 
standard. 

Exam ple of total ni ckel standards for five total hardness values: 

TH in mg/L 50 JOO 200 300 400 

---------

;(, Jx Nickel, tota l 

CS µg/L 88 158 283 297 297 
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;- I MS µg/L 

.~- 2 FAY µg/L 

' ' Substance, 
;- -+ Ch a racteristic, 
~ - 5 or Pollutant 
, .... b (Class 2A) 

....... -: 

' ' 

) ... x Oil 

'"' ... \) Oxygen. di ssolved 
; - ll i 

RF VISO R 

789 1,4 18 2,549 3,592 4.5 82 

1. 578 2,836 5,098 7, 185 9. 164 

Basis 
Units CS forCS MS 

µg/L 500 NA 5,000 

mg/ I , Sec ;\ 

be low 

AR42> 7 

Basis 
for 
MS, 

FAV FAV 

10,000 NA 

NA 

;- 11 7. 0 mg/L as a daily minimum . Thi s di ssolved oxygen standard requires compli ance 
•- 12 with the standard 50 percent of the days at whi ch the fl ow of the receiving water is 
,- I' equal to the 7Q 10. 

,- 1.1 Parathi on µg/L 0.0 13 Tox 0.07 0.13 Tox 

,- 1 s Pentachl oro phenol pg/L 0.93 HH eq uati 0 11 equati on Tox 

\ - J(, The MS and FAY vmy with pH and are cal cul ated using the following equations: 

r 1- The MS in pg/L shall not exceed: ex p.( 1.005 [pl 1] -4. 830) 

, - 1x The FAY in µg/L shall not exceed: exp. ( 1.005 lpHl-4. 1373) 

, - l 'i Where: ex p. is the natural antil ogarithm (base e) of the express ion in parenth esis. 

;- 2(1 For pH values less than 6.0, 6.0 shall be used to ca lcul ate the standard and fo r pH va lues 
; - 21 greater than 9.0, 9.0 shall be used to calcul ate the standard . 

;- : .. ' Fxampl e of pentac hl orophenol standa rds fo r five pH values: 

pH su 

;- 2_.; Pentachlorophenol 

~ - 2X 

CS pg /L 

MS pg/L 

FAY pg/ I , 

7050 .0222 

6.5 

0.93 

5.5 

II 

7. 0 

0.93 

9. 1 

18 

37 

7.5 

0.93 

15 

30 

8.0 

0.93 

25 

50 

8.5 

0.93 

4 1 

82 
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;x 1 Substance, Basis 
;x 2 Characteristic, for 
>8; or Pollutant Basis MS, 
>X-+ (Class2A) Units cs for CS MS FAV FAV 

>x (, pH , minimum SU 6.5 NA NA 

.> x - pH, maximum SU 8.5 NA NA 

:>x. x Phenanthrene µg/L 3.6 Tox 32 64 Tox 

:> X.9 Phenol µg/L 123 Tox 2,214 4,428 Tox 

;x 10 Polychlorinated biphenyls, ng/L 0.0 14 HH 1,000* 2,000* Tox 
;x 11 total (c) 

;x 12 Radioactive materials NA Sec Ni\ Sec See NA 
below below below 

;x 11 Not to exceed the lowest concentrati ons pern1itted to be di scharged to an uncontrolled 
;x 15 environm ent as permitted by the appropriate authority havi ng control over their use. 

>x I<> Selenium, total 

1x1.., Si lver, total 

µg/L 

µg/L 

5.0 

0.12 

Tox 20 40 Tox 

Tox equation equation Tox 

.i8. Ix The MS and FAY vmy with total hardness and are calculated using the fo llowing 
>x i'J equations: 

>x 2(1 The MS in µg/ L shall not exceed: exp.( 1. n or ln(tota l hardn ess mg/L)l-7.2 156) 

>x 21 The FAY in µg/L shall not exceed: exp.( l .720[ln (total hardness mg/L)]-6 .520) 

;x 22 Where: ex p. is th e natu ral antil ogarithm (base e) of th e express ion in parenth esis . 

;x _: 1 For hardness values greater th an 400 mg/ I ,, 400 mg/ I . shal l be used to calculate the 
;x .1 -+ standard . 

<x :s Exampl e of sil ver standards for five total hardness va lues : 

TH in mg/L 50 100 200 300 400 

>8 2x S ii ver, total 

CS µg/L 0. 12 0.12 0.1 2 0. 12 0.1 2 

70.'i O 0222 3X 
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;(1 I MS µg /L 1.0 2.0 6.7 13 22 

;\) : FAV µg/L 1. 2 ,1. I 13 27 44 

ii} ) Substance, Basis 
)<) -f Characteristic, for 
)l) 5 or Pollutant Basis MS, 
)<) (1 (Class 2A) Units cs for CS MS FAV FAV 

·''J ~ 

)') x Temperature °C or No NA NA 
:w ') op material 
;<) I 0 increase 

;,1 11 I, 1,2.2-Tetrach loroethane (c) µg/L I. 1 HH 1, 127* 2,253* Tox 

;') 12 Tetrachloroethylene (c) µg/l, 3.8 HH 42 8* 857* Tox 

i1J I -; Thallium , total pg/I, 0.2 8 llH 6t1 128 Tox 

i•1 11 Toluene µg/L 25 3 Tox 1) 52 2,703 Tox 

)•J I .~ Toxaphene ( c) ng/L 0.31 HH 730* 1.500* Tox 

i•J I(, 1, 1, 1-Trich loroethan e µg/L 329 Tox 2,957 5,9 13 Tox 

)<) 1- 1, 1,2-Trichloroethylene (c) µg/L 25 HH 6,988* 13,976* Tox 

\') IX 2,4,6-Trichlorophenol µg/L 2.0 HH 102 203 Tox 

.W I '> Total suspended solids (TSS) rng/L 10 A NA 

\ <) ?P TSS standards for Class 2A 
)') 2 I may be exceeded for no more 
;1.) :.A~ than ten percent of the tim e. 
;{) A:•,, Thi s standard applies April I 
~\) 2At through September 30 

i i} : " Vinyl chloride (c) pg/L 0.17 HH * * NA 

~\) 2(1 Xy lene, total m,p,o pg/L 166 Tox 1,407 2,814 Tox 

'') r Zinc, total pg/L equation Tox equation equation Tox 

)'J 2X The CS, MS, and FAV vaiy with total hardness and are calculated using the following 
\') } 'i eq uation s: 

\') i() The CS in µg/L shall not exceed: exp.(0.8473 [ln(total hardness rng/L)]+0.7615) 
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+o 1 The MS in µg/ L shall not exceed: exp.(0 .8473 fln (total hardness mg/ L)] +0. 8604) 

.w 2 The FAY in µg/l. shall not exceed: exp.(0.84 711 ln(total hardness mg/l)]+ 1.5536 

-10 > Where : exp. is the natu ral antilogarithm (base e) of the expression in pare nth es is. 

-Ill -1 For hardn ess values greater than 400 mg/L, 400 mg/ l. shall be used to ca lcul ate the 
-10 ~ standard. 

10 1, Exampl e of zin c standard s for fi ve total hardness va lues: 

-10. - TH in mg/L 50 100 200 300 400 

-Ill x 

-io ') Zin c, total 

CS µg/ L 59 106 19 1 269 343 

-111 11 MS µg/L 65 11 7 2 11 297 379 

-Ill I :' FAY µg/ I, I JO 21 ·1 42 1 5911 7.58 

-1(1 I ; [For tex t ofsubps 2a and 2b, see M.R.I 

-W 1 ~ Subp. 2c . Beneficial use definitions for lotic cold water streanHt-nd--f-i-vef a uatic 

-10 15 life and habitats (Class 2A). 

-l!l 11' A. Subitems (I) to f41Q2 apply to the benefi cial uses in it ems B and C: 

w , - ( l ) The designation and atta inment of beneficial uses are based on the 

~o 1x biologica l criteria in subpart 2d. 

-10 i 'J (2) The attributes of spec ies compos iti on, di vers ity, and functional 

.10 20 organization are measured using : 

-Hi? I (a) the fts-tt-oosee fi sh I Bl as defined in He-ve+opment of fl Fish-bttsed 

w 2> Conh·ol Agency (20 14) Fish Data Collection Protocols for Lotic Waters in Mi nnesota (20 17); 

-10 '.'-l or 
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-11 1 (b) the macro in ve rtebrate IBI as defin ed in Develo13ment of-a 

.+1.2 Macroinvertebrate based lndex of Biological Integrity for Minnesota's RiYers and Stream s, 

i 1 ; Mtnttesota Polluti on Contro l Agency (2G+4) Macroinvertebrate Data Collecti on Protocol s_ 

-l I 1 fo r Lotic Waters in Minneso ta (20 17) 

-11" (3) Water body types for stream s and ri ve rs are defined in th e doc um ents 

11 (, referenced in subitem (2). 

-11 - ( 4 ) The foll owing documents are incorporated by reference and are not subject 

-11 x to frequent change: 

-11 .9 (a) Calibration of the Biological Conditi on Gradient for Stream s of 

.. J 1 Ju 1innesota, Genitsen et al. (20 I 2). The docum ent is available on th e agency's Web site at 

.+I 11 www.pca.state.mn .us/reg ul ation s/minn esota-rul emaking; 

-l 1 1 :i. ( b) -Deveffipnte-ttref-a-F-i-s·h-~ft5-ed-1-ttclex-ef-R-i-e-ler,>i ea I In tC1jftty-fof 

-l 1 1 1 4itutes-ot.fr.s--R:t-vefi--an d-&t-rearn s·;--Mtnne sol a-Pol I ut +en f' o tH ro I-Ag eney- (-2-0i 4-) Fi sh Data 

-11 1.+ Co ll ecti on Pro tocols for Loti c Waters in Minnesota, 1innesota Polluti on Control Agency 

-11 1.:; (20 I 7). The docum ent is ava ilable on the agency's Web site at 

l I it> www.pca.state. mn .us/regul ation s/minn esota-rulern aking; 

-l I 1- ( c) Developme nt-e-f-a--Maerettwertebrare--bfts.ed--+tdex of Biologtea+ 

-111 x Integrity for Minnesota' s Rivers and Sh·eams, Minnesota Pollution Control Agency (2014) 

-11 I'> Macroinve11ebrate Data Coll ection Protocol s fo r Lotic Waters in linnesota, Minnesota 

-l 1 2 11 Pollution Control Agency (20 I 7) . The docum ent is avail abl e on th e agency's Web site at 

11 ::: 1 www. pea .state. mn . us/reg ul ation s/m inn eso ta -ru lemak ing; and 

-l I 2! (d) Development of Ri ologica l Criteria for Ti ered Aquati c Li fe ses. 

-11 .1 1 Minneso ta Polluti on Contrn l Agency (2016) The docum ent is avail able on the agency's 

-ll :..i Web site at www.pca.state. mn .us/regulations/minn esota-rul emaking. 
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-L! 1 ill The benefi cial use subclass des ignators "e" and "g" are added to th e Class 

-12 2 2A designator as specifi c additional designators. The additional subclass designators do not 

-l2 .> replace the Class 2A designator. All requirements for Class 2A cold water stream and river 

-12 i habitats in parts 7050.0222 and 7052.0 I 00 continue to apply in additi on to requirements 

-P::. fo r Class 2Ae or Class 2Ag co ld wa ter stream and ri ver habit ats in part 7050.0222. These 

-12 <> subclass des i )nators are a _ li edJQ_!oti c ~a ts:_r~!J)'.:. 

-12 - B. "Exceptional co ld water aquatic life and habitat" or "Class 2Ae" is a benefi cial 

-12 s use that means waters capabl e of supp01iing and maintaining an excepti onal and balanced, 

-12 •; integrated, adapti ve community of cold wa ter aquati c organi sms having a spec ies 

c IO composition, di versity, and fun cti onal organi zation com parable to the 75 th percentil e of 

-12 11 biological condition gradient level 3 as established in Calibration of the Biological Conditi on 

-12. 12 Gradient for Streams of Minnesota, Geni tsen et al. (20 12). 

-12 I' C. "General cold water aquati c life and habitat" or "Class 2Ag" is a benefi cial use 

42 11 that means wa ters capable of supporti ng and maintaining a balanced, integra ted. adaptive 

-4 J I' community of co ld water aq11ati c orga ni sms havi ng a spec ies compos iti on. diversity, and 

-12 I<• fun ctional organi zation comparabl e to the median of bio log ica l co nditi on gradi ent level 4 

-12 1- as establi shed in Calibration of th e Biological Conditi on Gradient for Streams of Min nesota, 

12 Ix Gerritsen et al. (20 12). 

12 l'J Subp. 2d. Biological criteria for lotic cold water stream and river a uatic life and 

-12.211 habitats (Class 2A). 

-12 21 \Vater Body Type Tier Class Assemb lage Biocriterion 

-11 ') 

-1 _1 :~; So uth ern co ld wa ter streams Fxcept ion a I 2/\ e Fi sh 82 

-L' 2-1 Genera l 2/\g Fi sh so 

-P 2~ No11hern cold wa ter streams Exceptional 2Ae Fi sh 60 

-l2 l<> Genera l 2Ag ri sh 35 
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011hern cold water streams Exceptional 2Ae M acroi nve rtebrates 52 

General 2Ag Macroinvertebrates 32 

So uthern cold water streams Exceptional 2Ae M acroi n vertebrates 72 

General 2Ag Ma croi n ve11ebra tes 43 

The biologica l criteri a for loti c cold water aquati c life and habitats (Class 2A) are applicabl e 

to perennial and intermittent waters that all ow for coloni za tion of fis h or macroinve11ebrates. 

Subp. 1. Class 2Bd waters. The quality of Cla ss 213d surface waters shall be such as 

to permit the propaga ti on and maintenance of a hea lthy community of cool or wa1m wa ter 

aquatic biota and their habitats according to th e definition s in s11bpan 1c. These wa ters shall 

be suitab le for aquatic recreation of all kinds. including bathing, for which the waters may 

be usable. Thi s class of surface waters is also protected as a source of drinking water. The 

applicable standards are given below. Abbreviations, acronyms, and symbols are exp lain ed 

in subpait I. 

Substance, Basis 
Ch a racteristic, Basis for 
or Pollutant for MS, 
(Class 2Rd) llnits cs cs MS FAV FAV 

--- --- -

cenaphthene µg/L 20 HJ-I 56 11 2 Tox 

cetochlor µg/L 3.6 Tox 86 173 Tox 

Acrylonitril e (c) µ.g/L 0.38 HJ-I I, 140* 2,28 1 * Tox 

Alachl or (c) µg/L 4.2 HI-I 800* 1,600* Tox 

Aluminum, total ~lg/L 125 Tox 1,072 2, 145 Tox 

Amm onia u11 - io11i zed as µg/I, 40 Tox NA 

The percent un-ioni zed amm oni a ca n be calculated fo r any temperature and pH by 
usi ng th e fo llowi ng equation taken fro m Emerson, K" R.C. Russo. R. E. Lund, and R. V. 
Th urston , Aqueous ammoni a eq uilibrium ca lcul Cl ti ons; effec t of pH and tempera ture. 
Journa l of th e Fisheri es Resea rch Board of Ca nada 12 : 2379-2183 ( 1975): 
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-14 I r II( I O(p"a -pll J , I ) x 100 

-14 .2 where: f = the percent of total amm oni a in the un-ioni zed state 

-14 . ·~ pka = 0. 09 + (2730/T) (di ssociati on constant fo r amm onia) 

-14 -l T = temperature in degrees Kelvin (273. 16° Ke lvin = 0° Celsius) 

-1-U Substance, Basis 
-1.i (, Characteristic, Basis for 
.q·· or Pollutant for MS, 
4-l x (Class 2Bd) Units cs cs MS FAY FAY 

4-1 ') 
- --- ---- - - -

-1-l 111 J\ n thracene µg/L 0.035 Tox 0.32 0.63 Tox 

4-l 11 Antimony, tota l µg/L 5.5 1--11--! 90 180 Tox 

.J .. J I 1 Arseni c, total µg/L 2.0 1--11-! 360 720 Tox 

.J. .. J I ; AtTazine (c) µg/L 3.4 HI--! 323 645 Tox 

.j .. j 11 Benzene ( c) µg/L 6.0 1--11--1 4,487* 8,974* Tox 

-14 . l ::'i Bromofo1111 µg/L 4 1 HH 2,900 5,800 Tox 

-l-l I(, Cadmium, total µg/L equati on Tox equati on equation Tox 

-14 , - The CS, MS, and FAY vaiy with total hardness and are calcul ated using the fo ll owing 
H 1s equati ons : 

H l'J The CS in µg/L shall not exceed: exp.(0. 7852 f ln(total hardn ess mg/L)J -3.490) 

-1-120 The MS in µg/L sha II not exceed: exp. ( I . 128 1_ In ( total hardness mg/L) l- 1 .685) 

-1-1 21 The FAY in µg/L shall not exceed: exp.( 1.1 28 [1n (total hardness mg/L)]-0.99 19) 

-1-1 22 Where: exp. is the natural anti logarithm (base e) of the express ion in pare nth es is. 

4-l :i.; For hardness values greater than 400 mg/L, 400 mg/L shall be used to calcul ate th e 
.1 .. 1 2 i standard . 

. J ... J 2;; Exampl e of total cadmium standards for fi ve hardness values: 

TH in mg/l , 50 100 200 300 400 

7050 .0222 -H 
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-15 I Cadmium. total 

-15: CS µg/L 0.66 1.1 2.0 2.7 3.4 

-l" ' MS µg/L 15 
,..,,., 

73 116 160 .) . ) 

-I' -l FAY µg/L 3 1 67 146 23 1 3 19 

-I' " Substance, Basis 
-15 (> Ch a racteristic, Basis for 
-l:i 7 or Po ll uta nt for MS, 
.i:i .X (Class 2Bd) Units cs cs MS FAY FAY 

.j) ') 

-I:' Ii I Carbon tetrachl oride (c) µg/J. I . <J IHI I. 750* 3.500* Tox 

-15 11 Chl ordane (c) ng/L 0.29 HH 1.200* 2.400* Tox 

-I' 12 Chl oride mg/I, no Tox 860 1.720 Tox 

-15 I·; Chl orine, total res idual µg/L 11 Tox 19 38 Tox 

I' 1-l Chl orine standard appli es to conditi ons of continuous exposure, where continuous 
-15 I :i exposure refers to ch lorinated effluents that are di scharged for more than a total of two 
15 I(> hours in any 24-hour period. 

-15 , - Ch lorobenzene µg/L 20 HH 423 846 Tox 
-15 IX ( M onochlorobenzene) 

.j:' l<J Chl oroform (c) µg/L 53 HH 1,392 2,784 Tox 

I) 20 Chl orpyri fos µg/J, 0.04 1 Tox 0.083 0.17 Tox 

-15 ..'I Chrom ium 3, total µg/L equati on Tox equa ti on equation Tox 

-l:i 22 The CS, MS, and FAY vaiy wi th total hardness and are calc ulated using the fo ll owing 
-I'\ 2 < eq uati ons: 

-15 2-l The CS in µg/L shall not exceed: exp .(0.819[ln(total hardness mg/L)]+ 1.56 I) 

-15 25 The MS in µg/L shall not exceed: exp.(0 .8 I 9[ln(total hardness mg/L)]+3.688) 

-15 -~(, The FAY in µ.g/L shall not exceed: exp.(0 .8 19[ln(total hardness mg/L)]+4.380) 

-15 :- Where : exp. is the natural antilogarithm (base e) of the express ion in parenth esis . 
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.. i(, 1 For hardn ess values grea ter than 400 mg/L, 400 mg/ L. shall be used to calcul ate the 

.. i(, 2 standard. 

-+<•; Exampl e of total chro mi um 13 standard s for fi ve total hardness va lues: 

TH in mg/L 

4,, 1, Chromium + 3, total 

-J (, Ill 

i11 11 

-J I, I.'. 

.I(, I ~ 

4(1 1 .. j 

CS pg/L 

MS µg/L 

FAY pg/L 

Substan ce, 
Ch a racte ri stic, 
or Pollutant 
(Class 2Bd) 

50 

11 7 

984 

1,966 

100 

207 

1,737 

3,469 

Units cs 

200 

365 

3,064 

6, 120 

Basis 
for 
cs 

300 

509 

4,270 

8,530 

MS 

400 

644 

5,405 

10,797 

FA\/ 

Basis 
for 
MS, 
FA\/ 

- --

.. i( , I .' Chromi um + 6, to ta I pg/L 11 Tox 16 32 Tox 

-f(> Ir. Co balt, total pg/L 2.8 HH 436 872 Tox 

.f(1 , - Copper, total pg/L equati on Tox equati on equation Tox 

.f(, 1x The CS, MS, and FAY va1y wi th total hardness and are calculated using the fol lowing 
-+<• l'J eq uations: 

.Jr, 20 The CS in pg/ L. shall not exceed: exp .(0.620[ln (total hardness mg/L)]-0 .570) 

.. Jr, 21 The MS in µg/ I. shall not exceed: cxp .(0.9422 1 ln(total hardness rn g/L)l- 1.464) 

J<, 22 The FAY in µg /1. shall not exceed : exp. (0 .94221 ln(total hardn ess mg/I.) 1-0.7703) 

-J<, 2< Where: exp. is the natura l antil ogarithm (base e) of the express ion in parenth es is. 

-ll· 24 For hardness values greater than 400 mg/L, 400 mg/ L. shall be used to calcul ate the 
41> .'.:'i standard. 

4(> 2<· Example of to tal copper standards fo r fi ve tota l hardness va lues : 

TH in mg/L 50 JOO 200 300 400 
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-F .1 Copper, total 

r::. CS µg/L 6.4 9.8 15 19 23 

r-; MS µg/L 9.2 18 34 50 65 

-l- -l FAV µg/L 18 35 68 100 13 1 

-i- 5 Substance, Basis 
-i - (> Characteristic, Basis for 
4- - or Pollutant for MS, 
rx (Class 2Bd) Un its cs cs MS FAV FAV 

-l-.'! 

r . 1u Cyanide, free µg/L 5.2 Tox 22 45 Tox 

r.11 DDT (c) ng/L 1. 7 HH 550* 1, JOO * Tox 

-l- I ,' 1,2-Dichloroethan e (c) µg/ l, 3.8 HH 45 .050* 90, I 00* Tox 

r '' Dieldrin (c) ng/L 0.026 HH 1.300* 2.500* Tox 

r1-1 Di-2-ethylhexyl phthalate (c) µg/I, 1.9 HH * * NA 

r 11 Di-n-octyl phthalate µg/L 30 Tox 825 1.650 Tox 

-l- I<· Endosulfan µg/L 0.029 HH 0.28 0.56 Tox 

-l- , - Endrin µg/L 0.0 16 HH 0.090 0.18 Tox 

r IX l:'scherichia (L'.) coli See See HH See See NA 
r1 ,1 below below below below 

r 20 Not to exceed 126 organisms per JOO milliliters as a georn eh·ic mean of not less than 
r 11 five sampl es representative of conditions within any calendar month, nor shall more 
4 - .' .. 1. than ten percent of all sampl es taken during any calendar month individually exceed 
~ - 2 ~ 1.260 organisms per I 00 milliliters. The standard appli es onl y between ;\pril I and 
4- .' -l October 3 1. 

-l- ::') Fthylbenzene µg/L 68 Tox 1,859 3.7 17 Tox 

-l- :.'_(, Substance, 
r 2- Characteristic, Basis 
-l- lX or Pollutant for Basis 
-i- l<! (Class 2Bd) Units cs cs MS FAY for 
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-IX I 

-IX 2 

-ix -1 Eutrophi cati on standards for Class 213d Jak es, shall ow lakes. and reservo irs. 

-ix 5 Lakes, Shall ow Lakes, and Reservoirs in Northern Lakes and Fores t [coregion 

Phosphorus, total µg/L 30 N 1\ 

AR4 37 

MS, 
FAV 

Chl orophyll -a µg/L 9 NA ~- NA 

Secchi disk transparency meters ot less NA lX x NA 
than 2.0 

-ix 111 Lakes and Reservoirs in No1th Centra l Hardwood Forest Ecoreg ion 

-Jx II Phosphorus, total µg/L 40 NA 

-iX 12 Chl orophyll-a µg/L 14 NA 

lX I~ Secchi disk trnnsparency meters Not Jess A 
-IX 1-l than I A 

NA 

NA 

NA 

-1x I:' Lakes and Reservoirs in Western Corn 13clt Plains and Northern Glaciated Plains Ecoregions 

IX I(, 

-ix.1-

-iX IS 

.ix 19 

-IX .)0 

-IX 2 I 

-IX .).~ 

-iX ~-; 

IX 2-i 

Phosphorus, total µg/I, 65 ;\ 

Chl orophyll -a µg/L 22 1\ 

Secchi disk transparency meters Not less A 
than 0.9 

Shall ow Lakes in orth Central Hardwood Forest Ecoregion 

Phosphorus, total µg/L 60 NA 

Chl orophyll-a µg/L 20 NA 

Sccchi di sk transparency meters ot less Ni\ 

than 1.0 

A 

A 

A 

NA 

A 

!\ 

-ix 25 Shall ow Lakes in Western Corn Belt Pl ain s and ! orthern Glaciated Plains Ecoregions 
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-l'! I Phosphorus, total µg/L 90 A A 

.j<) 2 Chlorophyll-a µg/L 30 A 

-J•) \ Secchi di sk trnnsparency meters ot less NA NA 
-J •) -J- than 0. 7 

-1·1 ~ Additional nanative eutrophi cation standards for Class 2Bd lakes, shallow lakes, and 

-1·1 <· reservoirs are fo und under subpart 3a . 

1<1 - Eutrophicati on standard s fo r Class 2Bd ri ve rs and streams. 

-l'> x 011h River utrient Region 

-l'> 'J Phosphorus, total 

-l'> 10 Chlorophyll-a (seston) 

-1•1 I J Diel dissolved oxygen flux 

-l'1 . 12 Biochemical oxygen demand (BOD5) 

w 1 > Central Ri ver Nutri ent Reg ion 

-l'J 1-1 Ph osphorus. total 

-1•1 15 Chl orophyll-a (seston) 

-J•) lh Diel dissolved oxygen nux 

-l') 1- Biochemi cal oxygen demand (BOD5) 

-1•1 1 x So uth River utrient Region 

-J•) 1 '> Phosphorus, total 

-l'J 20 Chlorophyll-a (seston) 

-l'J 21 Diel dissolved oxygen flu x 

.p; 22 Biochemica l oxygen demand (BO D5) 

µg/ L 

µg/L 

mg/L 

mg/L 

µg/ 1, 

µg/L 

mg/ I, 

mg/L 

µg/ L 

µ.g/L 

mg/L 

mg/L 

less than or equal to 50 

less th an or eq ual to 7 

less than or equal to 3.0 

less than or equal to 1.5 

less th an or equa l to I 00 

less th an or eq ua l to 18 

less than or eq ua l to 3.5 

less than or eq ual to 2.0 

less than or eq ua l to I 50 

less than or equal to 35 

less than or eq ual to 4.5 

less than or eq ual to 3.0 

-l'J :~; Additional narrative eutrophi ca ti on stan dard s for Class 213d rivers and streams arc fo un d 

.. 1•1 2-1 under subpa11 J b. 
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'i(I I Substance, Basis 
:'(I 2 C haracteristic, Bas is for 
:'() ; or Pollutant for MS, 
)I) -I (Class 2Bd) Units cs cs MS FAV FAV 

50. ~ 

)I) (i Fl uoranthene µg/L 1.9 Tox 3.5 6.9 Tox 

50 ~ Heptachlor (c) ng/L 0.39 HH 260* 520* Tox 

5() x Heptach lor epoxide ( c) ng/L 0.48 1-IH 270* 530* Tox 

.'iii<) I lexach lorobenzene (c) ng/L 0.24 111-1 * * Tox 

.'ii I I (i Lead, total µg/l , equa ti on lox equation eq uat ion To:x 

:'(I 11 The CS, MS, and FAV vaiy with tota l hardness and are calc ulated using the followin g 
:'11 12 equation s: 

:-ll 1' The CS in µg/L shal l not exceed: exp.( 1.273 [ln(total hardn ess mg/L)]-4 .705) 

:'(I 1-1 The MS in µ.g/L shall not exceed: exp.( 1.273[ln(total hardness mg/L)]-1 .460) 

:-o 15 The FAY in µg/L shall not exceed: exp.( J .273 [ln(total hardness mg/L)]-0.7643) 

:-o 1<, Where: exp. is the natural antilogarithm (base e) of the express ion in parenthesis . 

:;o 1- For hardness values grea ter than 400 rn g/L, 400 rn g/L shall be used to calculate the 
:-o 1 x standard . 

. 'i11 i'I Exampl e of total lead standards for five total hardness va lues: 

50 . 2P TH in mg/ L 

5() 1 I 

.'iii 11 Lead, tota l 

CS µg/L 

MS µg/L 

FAY µg/L 

:'(I:<. Substance, 
:-n 2- Characteristic, 
:-o ::s or Pollutant 
:-o )< ) (Class 2Bd) 

70)0 0222 

50 

1.3 

34 

68 

100 

3.2 

82 

164 

ll nits CS 

)() 

200 

7.7 

197 

396 

Bas is 
for 

cs 

300 

13 

33 1 

663 

MS 

400 

19 

477 

956 

FAV 
Basis 
for 
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.'I I MS, 
:ii 2 FAV 

- -- - - ----

:i i -l Lindane (c) µg/L 0.032 HH 4.4* 8.8* Tox 
'I ." ( Hexach lorocyclohexane, 
'i i (> gamma-) 

."I 7 Mercury, total in water ng/L 6.9 HH 2,400* 4,900* Tox 

."I .X Mercury, total mg/kg 0.2 HH A A NA 

.'I 'J in edibl e fish tissue ppm 

·' I 10 Methylene chloride (c) µg/L 46 J--IH 13,875* 27, 749* Tox 
'I I I (Di ch loromethane) 

'I 12 Metolachl or µg/J, )..., __ ) Tox 27 1 543 Tox 

' I 1-; raphthalene µg/L 8 1 Tox 409 818 Tox 

:'I 1-l Nickel, total µg/L equation Tox/HH equation equation Tox 

'1 t 5 The CS, MS, and FAV vaiy with total hardness and are calcul ated using the followin g 

' ' 11> equations: 

:it 11 The CS shall not exceed the human health-based standard of297 µ.g/L. For waters with 
:; 1 1 x total hardness values less than 212 mg/L, the CS in µg/L is toxicity-based and shall not 
'ii l'J exceed: exp.(0.846[1n(total hardn ess mg/L)]+ l.1 645) 

'I .'o The MS in µg/L shall not exceed: exp.(0.846rln(tota l hardn ess mg/L)l+3.36 12) 

' 1 .' 1 The FAV in µg/L. shall not exceed cxp .(0 .8461 ln (tota l hard ness mg/ L.)]+4.0543) 

'I 2.2 Where: exp. is th e natural antil ogarithm (base e) of the express ion in parenth esis. 

'I 2> For hardn ess va lues greater than 400 mg/L, 400 mg/L shal l be used to ca lculate the 
'1 '.'-l standard . 

'1 25 Exampl e of total nickel standards for five total hardness va lues: 

'I 2f· TH in mg/L 50 100 200 300 400 

:i 1 2x Nickel, total 

CS µg/L 88 158 283 297 297 
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.:;:; I MS µg/L 

:'-2 ::. FAY µg/L 

~:2 ' Substance, 
'i! 4 Characteristic, 
.:;] :=:i or Pollutant 
\~ () (Class 2Hd) 

5~ -: 

52. X Oi l 

52 '! Oxygen, dissolved 
'2 Io 

REV ISOR 

789 1,,118 2.549 

1.578 2,836 5,098 

Uni ts 

µ.g/L 

mg/L 

cs 

500 

See 
below 

Bas is 
for 

cs 

NA 

A 

CKM/ EP 

3.592 4.582 

7, 185 9.164 

MS 

5,000 

FAV 

10,000 

AR423 7 

Basis 
for 
MS, 
FAV 

NA 

NA 

'<~ 11 5.0 mg/Las a daily minimum . This di ssolved oxygen standard may be modifi ed on a 
'2 1.: site-speci fi c basi s according to part 7050.0220. subpart 7, except that no site-specifi c 
'2 I' standard sha ll be less than 5 mg/Las a dai ly average and 4 mg/Las a daily minimum . 
'2 14 Complian ce with thi s standard is required 50 percent of the days at which the flow of 
'i.? 15 the receiving water is equa l to the 7Q 10 . 

52 I<> Parathion 

'2 ,- Pentachlorophenol 

µg/ L 

µg/ L 

0.0 13 

1.9 

Tox 0.07 0. 13 Tox 

HH equation equation Tox 

52 1x The MS and FAY vary with pH and are ca lculated using the fo llowing equations: 

52 I'> The MS in µ.g/L shall not exceed: exp.(l.005[pH]-4.830) 

'2 !o The FAY in µg/L shal l not exceed: ex p.( 1.005 1 pH l-'1. 1373) 

52 21 Where : exp . is the natural antilogarithm (base e) of the express ion in parenthesis . 

'2 22 For pH values less th an 6.0, 6.0 shall be used to ca lculate the standard and for pl-I va lues 
."2.?; greater than 9.0, 9.0 shall be used to calculate the standard. 

'2 24 Exampl e of pentachlorophenol standards for five pl! values : 

pH SU 6.5 7.0 7.5 8.0 8.5 

'2 2- Pentachlorophenol 

52 2X CS µg/L 1.9 1.9 1.9 1.9 1.9 
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MS µg/L 5.5 9. 1 15 25 4 1 

FAY µg/L 11 18 10 50 82 

Substance, Basis 
Ch a racteristic, Basis for 
or Pollutant for MS, 
(Class 2Bd) Units cs cs MS FJ\V FAV 

pH , minimum SU 6.5 NA NA 

pH, maximum SU 9.0 NA NA 

5.< I u Phenanthrene µ.g/L 3.6 Tox 32 64 Tox 

~ -; I I Phenol µg /L 123 Tox 2,2 14 4,428 Tox 

Po lychl orin ated biphcnyls, ng/1, 0.029 1-IH 1,000* 2,000* Tox 
:" ' I -~ total (c) 

Radi oacti ve materi als NA Sec N/\ Sec See NA 
below below below 

:'' 11, Not to exceed the lowest concentTati ons permitted to be discharged to an uncontro ll ed 
" ' 1- environment as permitted by the appro pri ate authority hav ing contro l over their use. 

"' 1x Selenium, total 

5.< I'> Sil ver, total 

µg/ L 

µ.g/L 

5.0 

1.0 

Tox 20 40 Tox 

Tox equation equation Tox 

5' 20 The MS and FAY vaiy with total hardness and are calcul ated using the fo llowing 
:;-;21 eq uati ons: 

.:; ; •1 •
1 The MS in µg/L shall not exceed: exp.( I 7201 ln(total hardness mg/! ,)J-7.2 156) 

,.:; ; 2 < The FAY in pg/ I. shall not exceed: exp.( I. 720 Pn(total hard ness mg/L)]-6.520) 

.:;; .~ -l Where: exp. is the natural antil ogarithm (base c) of the express ion in parenth es is . 

.:; ; ·'" For hardn ess values grea ter than 400 mg/I,, 400 mg/L shall be used to calcul ate the 
,.:; ; .' <• standard . 

"'r Exampl e of total sil ver standards fo r five total hardness va lues: 
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'-U TH in mg/L 50 JOO 200 300 400 

'-12 

:'..j ' Si lver, total 

:'..j ..j CS pg/L 1.0 1. 0 1. 0 1. 0 1. 0 

'i-1 :i MS pg/L 1.0 2.0 6.7 13 22 

)..j (> FAY pg/L 1. 2 4.1 13 27 44 

:'..j ~ Substance, Ras is 
:i-1 x Characteristic, Basis for 
:i-1 ') or Pollutant for MS, 
'i..J 10 (Class 2Bd) Units cs cs MS FAV FAV 

5-1. I 1 

:'4 12 Temperature Of See A NA 
'-4 1 .·~ below 

:'.i 11 5°F above natural in streams and 3°F above natural in lakes, based on monthly average 
:'..J I.' of the max imum dai ly temperatures, except in no case shall it exceed the daily average 
:> .i I(, temperature of 86°F. 

:'4 1- 1, 1,2,2-Tetrachl oroethane p.g/L 1.5 11 1-l 1, 127* 2,253* Tox 
:'..J IX (c) 

:ii . I'! Tetrachl oroethylene (c) p.g/L 3.8 HH 428* 857* Tox 

:ii 2ti Thallium, total pg/L 0.28 HH 64 128 Tox 

5121 Toluene pg/L 253 Tox 1,352 2,703 Tox 

5-1. 2 2 Toxaphene ( c) ng/L 1.3 HH 730* 1,500* Tox 

~-! ~ -~ I, 1, I-Trichloroethane pg/L 329 Tox 2,95 7 5,9 13 Tox 

54 -'-+ 1, 1,2-Trichloroethylene (c) pg/L 25 HJ-I 6,988 * 13,976* Tox 

:'..j -'"' 2,4.6-Trichl orophenol pg/L 2.0 HH 102 203 Tox 

:>4 2(, Tota l suspended sol ids 
:>-tr (TSS) 

'.-! 2S North Rive r Nutri ent 
:'-! :)<) Region mg/L 15 NJ\ NA 
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'-5 I Central Ri ver utri ent 
:'5 2 Region mg/L 30 A NA 

~5 . .1 South River Nutri ent 
5q Region mg/L 65 NA NA 

:i:i .:; Red River mainstem -
:i5 () headwaters to border mg/L JOO A A 

_.:;.; - TSS standards fo r the Class 
:i5 x 2Bd No11h, Central. and 
:i5 ') So uth Ri ver utri ent 
'-5 IO Regions and th e Red Ri ver 
'-' I I main stem may be exceeded 

"' 12 fo r no more than ten 
.:;.:; 1·; percent of th e tim e. Thi s 

"°' J .i standard appli es April I 
:i:i 1.:; through September 30 

:':i i(i Total suspended solids 
.\:i , ~ (TSS), summer average 

.:;_.:; I X Lower Miss iss ippi Ri ver 
_.:;.:; I') mainstem - Poo ls 2 through 
5'- 2ll 4 mg/L 

..,, 

. l _ /\ NA 

"' 21 Lower Miss iss ippi Ri ver 

"' 22 mainstem below Lake 
S*' 2 ~ Pepin mg/L 30 NA NA 

:i"'i ?-I TSS standard s fo r the Class 
:i:i 25 2Bd Lower Miss iss ippi 
.:;.:; 2(1 River may be exceeded for 
~5 2- no more than 50 percent of 
::,.:; '.'.8 the time. Thi s standard 
55 2') applies June l through 
":' ~( ) September 30 

"'";I Substance, Bas is 

""" ~ 2 Ch a racteristic, Basis for 
.;-; ~ ~ or Pollutant for MS, 
5) ~-~ (Class 2Bd) Units cs cs MS FAV FAV 

5:' ~~ 
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Vinyl chloride (c) µg/L 0. 18 HH * * NA 

Xylene, total m,p,o µg/L 166 Tox 1,407 2,81 4 Tox 

Zin c, total µ.g/L equation Tox equation equation Tox 

:'<i.1 The CS, MS, and FAY vaiy with total hardness and are calculated using the followin g 
:'i(i :' equation s: 

5<> <i The CS in µ.g/L shall not exceed: exp.(0.84 73 [In( total hardness mg/L )]+O. 761 5) 

~<. - The MS in µg/L sha ll not exceed: exp.(0 .847:1 rln(tota l hardness mg/ L)]+0. 8604) 

:'<, x The FAY in µg/L shal l 11 01 exceed ex p.(0 .84 7:1 [l 11 (lota l hardn ess mg/L)]+ 1 .. 5536) 

~<· 'J Where: exp. is the natu ral antil oga rithm (base e) of the ex press ion in parenth esis. 

5<, J() For hardness values grea ter than 400 mg/ I ,, 400 mg/L shall be used to calculate th e 
,c, 1 1 standard . 

'C' I.' Example of total zinc standards for fi ve total hardness values: 

TH in mg/L 50 100 200 300 400 

Zinc, total 

CS µg/L 59 106 19 1 269 343 

'<• 1- MS µg/L 65 11 7 2 11 297 379 

FAY µg/L 130 234 42 1 594 758 

:'<>I'! [For text of subps 3a and 3b. see M.R.l 

'<' .:n Subp. Jc . Beneficia l use defi ni ti ons for lotic warm or coo l water stream and ri>t'er 

'<' 21 a uatic life and habitats (C lass 2Bd). 

5<, 22 A. Subitems ( I) to t47J22 apply to the benefi cial uses in items B to D: 

:'<> 23 ( I) The designation and attainment of benefi cial uses are based on the 

~<, 24 biological criteria in subpart 3d. 

:'(, :5 (2) The attributes of spec ies compos ition, dive rsity. and functi ona l 

,,, 2<· organization are measured using: 
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' - I (a) the fts-h-ha:setl fi sh I B I as de fi 11 e cl i 11 -8e-veffitmtettt-e+--a-fi-sft-bfr5eti 

-'- 2 Index of Biologica l Integri ty for Minnesota 's Ri vers nnd StTeams, Minnesotfl Pollution 

5-' Control Agency (20 14) Fish Data Co ll ection Protocol s for Loti c Waters in Minnesota (20 17); 

5- + or 

:;- 5 (b) the macroinve11ebrate II3l as defined in Dcvclopmenl of a 

:;-:: <· Macroinve11ebFate-oosed Index of-B.ffilegiwl-l-Jttegft-ty-fur-Mi-ttnesota's Rivers and Streams, 

:;-- - Mtn-nes-e-t-a--PtTHtt-tffi-n--te-na'e~-Agettey-R-O-J-4-) Macro in v e11e bra te Data Co 11 ec ti on Proto co I s 

,- s for Lotic Waters in Minnesota (20 17) 

5- 'J (3) Water body types fo r streams and ri ve rs are defin ed in th e doc um ents 

,- IO refe renced in subitem (2) . 

5- 11 (4) The fo llowing documents are in corporated by reference and are not subject 

:;- 12 to frequent change: 

,- 11 (a) Calibration of the Biological Condition Gradient for Streams of 

:;-:: 1.+ Minnesota, Genitsen et al. (20 12) . The docum ent is avai lable on the agency's Web sit at 

,- 15 www.pca. state. mn. us/regulations/minn esota-rulemaking; 

,- i(• (b) 8eveffi17ment o f a-Ftsh htt sed Index of Rtelegiett l Intcgril) ' for 

,- 1- Minnes-etfr5-R-i-vef's-and Stream-~1-i-ttt'le5fl"ti:HleHttltf}f tttw-l-A-geney-(2014 ) Fish Data 

5-- 1x Coll ection Protoco ls for Lotic Waters in 1innesota, 1innesota Pollution Control Agency 

,- 1(; (20 17). The docum ent is ava il abl e on the agency's Web site at 

5-- 211 www.pca.state. mn. us/regulations/minn esota- rulemaking; 

,- .
1. 1 (c) Development of a Mfteroinve11ebrnte based In dex of Biological 

5-- 22 Integrity fur MinnesE}ta!.s-R-i-vers--ftllEhS-tfeams-,--MtnttesBta Pollutie n--Gentrel-Agency (20 14) 

5-:- 21 Macroinve11ebrate Data Collection Protocols for Lotic Waters in Minnesota, Mi nnesota 

, ... 2..i Polluti on Control Agency (20 17). The docum ent is av(l il (l bl e on the (lgcncy's Web site (I t 

.:;- "' www.pc(l .state. mn .us/reir u) (l tion s/minn esota- rul emakin 1 : (I nd 
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."X l (d) Development of Riologica l Criteria for Tiered Aquati c Life Uses, 

;;x 2 Minneso ta Pollution Control Agency (20 16) The docum ent is ava ilable on the agency's 

)X 3 Web site at www.pca.state.mn.us/re rulations/minnesota-rul emakin r_. 

'iX.-t ill The benefi cial use subclass des ignators "e," "g," and "m" are added to 

:;x 5 the Class 213d des i nator ass ecifi c additional des i nators. The additional subclass 

:;x r. designators do not replace the Class 2Bd designator. All requirements for Class 2Bd wann 

:;x; or cool water stream and river habitats in paits 7050.0222 and 7052.0 I 00 continue to apply 

'"-Xx in addition to requirements for Class 2Bde, Class 2Bdg, or Class 2Bdm waim or cool water 

;;x 'J stream and ri ver habitat s in art 7050.022 2. These subcla ss des i rnators are a li ed to loti c 

·'X 1 o waters only. 

;;x 11 B. "Exceptional cool and warm water aquatic life and habitat, also protected as a 

5x 12 source for drinking water" or "Cla ss 2Bde" is a beneficial use that means waters capable of 

:;x 1:; suppo1ting and maintaining an exceptional and balanced, integrated, adaptive community 

:;x 11 of warm or cool water aquatic organi sms having a species composition, diversity, and 

:;x 1:-; functional organization comparable to the 75 th percentile of biological condition gradi ent 

'X. 1<> level 3 as established in Calibration of the Biological Condition Gradient for Streams of 

;;x 1- Minnesota, Genitsen et al. (20 12). 

'X Ix C "General coo l and warn1 water aquati c life and habitat , also protected as a 

, 5x l'J source for drinking water" or "Class 2Bdg" is a beneficial use that means waters capabl e 

'ix:>,() of supporting and maintaining a balanced, integrated, adaptive community of warm or coo l 

:;x 21 water aquatic organisms having a species composition, di versity, and fun ctional organi zation 

:;x :: comparable to the median of biological condition gradient level 4 as establi shed in Calibration 

:;x 2.i of the Biological Condition Gradient for Streams of Minnesota, GerTitsen et al. (2012). 

5X .2-+ D. "Modifi ed cool and waim water aquatic life and habitat, also protected as a 

;;iu;; source for drinking water" or "Class 2Bdm" is a beneficial use that means waters capable 

;;x 2(, of suppo1ting and maintaining a balanced, integrated, adaptive community of warm or cool 
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·''' 1 water aquati c organi sms having a species composition, diversity, and functional organi zation 

5'> 2 comparable to the med ian of biological condition gradient level 5 as establi shed in Calibration 

5'>' of th e Biological Conditi on Gradi ent for Streams of Min nesota. Gerrit sen et al. (2012) . 

5'> -l ( I) To meet the defi niti on in this item. wa ters must have been the subject of 

51J 5 a use attainability analysis and must ha ve been fo und to be incapable of supporting and 

"'Ir, maintaining where it is detennined that attainment of the Class 2Bdg beneficial use is not 

5'1 - feas ible because of human-induced modifica ti ons of the physical habitat t-hati}l'eel:ttde-the 

·''> 8 petential for recovel)' of the fauna. These modifi cation s must be the result of direct alteration 

5'> •> to the channel, such as drainageway maintenan ce, bank stabili zation, and impoundm ents. 

5'> Ill (2) Exampl es of Class 2Bd m waters arc the stream chann el modification 

''> 11 activiti es regulated under: 

51J 12 (a) secti ons 40 I and 404 of the Clean Water Act: or 

"'J ' ' (b) Minnesota Statutes. chapter I 03 E. 

''' 1-1 Subp. 3d. Biological criteria for lo tic warm or cool water st-r-eam-a-n&-Ft-ver- aquatic 

,,, L'i life and habitats (Class 2Bd). 

51> I(> Water Body Type Tier Class Assemb lage Biocriterion 

''> I -

'i 11 IX So uthern ri vers Excepti onal 213de Fish 7 1 

:'•J I'> General 213dg Fish 49 

5'1 20 Southern streams J::xceptional 2J3dc Fish 66 

:'•) 21 General 2Bdg Fish 50 

~\) 22 Modifi ed 213dm Fish 35 

~\) 2' So uthern headwaters Excepti onal 2Bde Fish 74 

51) 2-l General 2Bdg Fish 55 

5') 25 Modifi ed 2Bdm Fish 33 

7050 .0222 
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liO I 01the111 rivers Exceptional 2Bde Fish 67 

()(I 2 General 2Bdg Fish 38 

(>{) i 01thern streams Exceptional 2Bcle Fish 6 1 

(,() -l General 213clg Fish 47 

(,() 5 f\fodified 2Bdm Fish 35 

(,I) () No1the111 headwaters Exceptional 213de Fish 68 

(,I) - General 2Bdg Fish 42 

(,I) x Modified 2B dm Fish 23 

(,() ') Low gradient Exceptional 2Bde Fish 70 

(,() 10 General 2Bdg Fish 42 

CiO I I Modified 2Bdm Fish 15 

! ,o I .' 011hern forest rivers Excepti onal 2Rdc Macroi nvc1tebra tes 77 

(>(l , ., General 2Bdg Macroinvertebratcs 49 

(){l 1-l Prairie and southern fo rest 
()(l 15 nvers Exceptional 28dc Macroinve11ebrates 63 

<>ll I<• General 2Bdg Macroinvcrtebratcs 3 1 

<ill I - High-gradient northern 
bO IX forest streams Exceptional 2Bcle Macroinve1tebrates 82 

(,() I <1 General 2Bdg Macroinve1tebrates 53 

(,() 2() Low-gradient northern 
(,() 2 I fores t streams Exceptional 2Bde Macroinve1tebrates 76 

(,() 2 2 General 2Bcln b Macroinvertebrates 51 

(,() 2' 1oclified 213clm Macroinvcrtebrates 37 

()() 2-l High-gradi ent southern 
()() -~ ~ streams Excepri onal 213dc Macroinvcrtcbratcs 62 

(>ll 2c. General 213clg Macroi nve rtebrates 37 

{)(l 2- foclified 2Bclm Macroinvertebra tes 24 

()(l ::s Low-gradi ent so uthern 
(,() 2<) forest streams Exceptional 21:3de Macroinve11ebrates 66 
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<i i I General 2Bdg Macroinvertebrates 43 

<>I.'..' Modified 2Bdm Macroinve1tebrates 30 

6 I :; Low-gradi ent prairie 
(,J -+ streams Ex ceptional 2Bde Macroinvertebrates 69 

(iJ -~ General 2Bdg Macroinvertebrates 4 1 

( ,J Ii Modifi ed 2Bdm Macroinvcrtebrates 22 

r,1 - The biological criteri a for lotic wann or coo l water aquati c life and habitats (C lass 2Bd) are 

(1 ! x appli cable to perennial and intennittent waters that allow for coloni zation of fish or 

1, 1 '> macroinve1tebrates. 

1, 1 Hi Subp. 4. C lass 2B waters. The quality of Class 28 surface waters shall be such as to 

r. 1. 11 pennit the propagation and maintenance of a healthy community of cool or wann water 

r. 1 12 aquati c biota, and their habitats according to the definition s in subpait 4c. These waters 

r.i 1' shall be suitabl e for aq uati c recrea ti on of all kind s, including bathing, for which the waters 

1i1 I-+ may be usable. This cla ss of surface \Va ter is not protected as a source of drinking water. 

1, 1 1..:; The app li cable standards are given below. Abbreviati ons, acronyms, and symbols are 

1, 1 11 . explained in subpait 1. 

(1 1 1- Substance, 
(> i IX Characteristic, 
(i[ I') or Pollutant 
1. 1 ?o (Class 2B) Units cs 
Id 2 I 

( ,j !! Acenaphthene µg/1 20 

( ,j 2' Acetochl or µg/L 3.6 

( ,j 2 .1 Acrylonitril e (c) µg/1 0.89 

I" 2' Alachl or (c) µg/L 59 

ii I _?( , Aluminum, total µg/L 125 

iii 2- Ammonia un-ionized as pg/L 40 
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Basis 
for 
cs 

HH 

Tox 

HH 

lox 

Tox 

Tox 

MS 

56 

86 

l , 140* 

800 

1.072 

FAV 

11 2 

173 

2,281 * 

1,600 

2, 145 

Basis 
for MS, 
FAV 

Tox 

Tox 

Tox 

Tox 

Tox 

NA 
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<l2 I The percent un-i oni zed ammonia can be cal culated for any temperature and pH by 
<)2.2 using the fo ll owing equation taken from Emerson, K. , R.C. Ru sso, R. E. Lund, and R. V 
<)2:; Thurston, Aqueous amm onia equilibrium calcul ati ons; effect of p!--1 and temperature. 
(,_~-1 Journal of the Fisheri es Research Board of Canada 32: 2379-23 83 ( 1975) : 

(>! 5 f = 1 /( I o(pka-pH) + 1) x 100 

()2 (, where: f - the percent of total a111111 onia in th e Un-ioni zed stale 

r,_) - pka = 0.09 + (273 0/T) (di ssociati on constant fo r ammoni a) 

r.: x T = temperature in degrees Kelvin (273. 16° Kelvin = 0° Ce lsius) 

r.: '> Substa nce, 
(12 I() Characteristic, 
(,2 I I or Pollutant 

(i2 12 (Class 2B) Units cs 
i>2. 1.\ 

(i2. 1-I Anthracene µ.g/L 0. 035 

()2 15 Antim ony, total µg/L 31 

()2 I (, Arsenic, total µg/L 53 

()] , - Atrazine (c) µg /1. 10 

()2 IS Benzene ( c) µg/L 98 

(,_) I 'I Bromofonn pg/L 466 

(·2 20 Cadmium, total p.g/L equation 

Basis 

for 
cs 

Tox 

Tox 

HH 

Tox 

HI-I 

HH 

Tox 

MS 

0.32 

90 

360 

.... , .... 

. ) ~ .) 

4,48 7 

2,900 

equati on 

FAY 

0.63 

180 

720 

645 

8,974 

5,800 

equation 

Basis 

for MS, 
FAY 

Tax 

Tox 

Tox 

Tax 

Tox 

Tox 

Tox 

<)2 21 The CS, MS, and FAV va1y with total hardness and are calcul ated using the fo ll owing 
(,2 22 equati ons: 

r.~ 2-; The CS in pg/L shall not exceed: exp.(0.7852 [1n(total hardn ess mg/L)]-3.490) 

(·2 2 .. i The MS in µ.g/L shall not exceed: exp.( l. I 28 [ln(total hardn ess mg/L)]- 1. 685 ) 

r.2 2' The FAV in pg/L shall not exceed: ex p.( l . I 28fln (total hardness mg/L)]-0 .99 19) 

<>'.? 2i> Where: exp. is the natu ra l antil ogarithm (base e) of th e express ion in parenth esis . 

(,_~: ror hardn ess values greater than 400 mg/I .. 400 mg/I. shall be used to ca lculate the 
<i2 :i.x standard. 

1)2 2') Exampl e of total cadmium standards fo r fi ve hardn ess values: 
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TH in mg/L 

<>;' Cadmium, total 

(' -,, 

(11 x 
(, ~ ~) 

<>-; I 0 

1, 1 I I 

<1) I :' 

<''· I 1 

()' 1-1 

<1-; I~ 

CS pg/L 

MS p.g/L 

FAY pg/L 

Substance, 
Characteristic, 
or Pollutant 
(Class 28) 

Carbon tetrachloride (c) 

Chlordane (c) 

Chl oride 

Chlorine, total res idual 

so 

0.66 

15 

3 1 

lJ nits 

pg/L 

ng/L 

mg/L 

pg/L 

RFVISOR 

100 200 

I. I 2.0 

33 73 

67 146 

Basis 
for 

cs cs 

5.9 HH 

0.29 HH 

230 Tox 

I l Tox 

CKM/ EP 

300 

2.7 

11 6 

23 1 

MS 

1,750* 

1,200* 

860 

19 

400 

3.4 

160 

3 19 

FA \I 

3,500* 

2,400* 

1,720 

38 

AR4 17 

Basis 
for MS, 
FA\/ 

Tox 

Tox 

Tox 

Tox 

<i' I(, Chlori ne standard app li es to conditi ons of continuous exposure_ where continuous 
<>-; I - ex posure refers to chl orinated effl uents that are di scharged fo r more th an a total of two 
(1; IX hours in any 24-hour period . 

(• < I <J Chlorobenzene pg/L 20 HH 423 846 Tox 
(,' 20 (Monochlorobenzene) 

(,' 2 J Chl oroform (c) pg/L 155 Tox 1,392 2,784 Tox 

(, 1 22 Chlorpyrifos pg/L 0.04 1 Tox 0.083 0. 17 Tox 

()' 2 ~ Chromium +3, total pg/L equation Tox equation eq uati on Tox 

<·1 2 ~ The CS, MS, and FAY vary with total hardness and are calcul ated using the foll owing 
1,; .25 equations 

<'' -~<· The CS in pg/L shall not exceed: exp.(0.8 19[ ln (total hardness mg/L)] + 1.56 1) 

<i' 2- The MS in pg/L shall not exceed: ex p.(0.8 1 Wln(tota l hardness mg/L) l+3.688) 

<'' :x The F/\V in pg/I. shall not exceed : exp .(0.8 19lln (tota l hard ness mg/ L)l-1'"1 .380) 
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<l-+ I Where: exp. is the natu ra l antilogarithm (base e) of th e express ion in parenth esis . 

<).+ 2 For hardness values greater than 400 mg/L, 400 mg/L shall be used to calculate the 
(•-+ ~ standard . 

(1.+ .+ Exampl e of total chromium + 3 standards fo r five total hardness values: 

TH in mg/L 

(1.!: Chromium +3, total 

(,_J I \I 

(,_j 11 

().! I'.' 

<).+ . I ; 

<>-i 11 

().! 15 

().!, !(, 

(),f 1-

b.! I~ 

CS µg/L 

MS µg/L 

FAY µg/L 

Substance, 
Characteristic, 
or Pollutant 
(Class 2B) 

Chromium +6, total 

Cobalt, total 

Copper, total 

50 

11 7 

984 

1.966 

Units 

µg/L 

µg/L 

µg/ L 

100 200 

207 365 

1,737 3,064 

3,469 6, 120 

Basis 
for 

cs cs 

11 Tox 

5.0 Tox 

equation Tox 

300 

509 

4,270 

8,530 

400 

644 

5.405 

10,797 

Basis 
for MS, 

MS FAY FAY 

16 32 Tox 

436 872 Tox 

equation equ ation Tox 

(,.f I<> The C'S, MS , and f-AV va ry with total hardness and are ca lcul ated using th e followin g 
<·-1 2\i equations: 

(.-J 21 The CS in µ.g/L shall not exceed: exp.(0.6200 r1n (total hardness mg/L)"l-0.5 70) 

r.i 22 The MS in µ.g/L shall not exceed: exp.(0.9422 rln(total hardness mg/L)]-1.464) 

<·-+ 2.< The FAY in µg/L shall not exceed: exp.(0.9422 l_ln(total hardness mg/L)]-0.7703) 

<•-+ 2.+ Where: exp . is the natural antil ogarithm (base e) of the express ion in parenthesi s. 

<i-+ 2:; For hardn ess values greater than 400 mg/L, 400 mg/L shall be used to calculate the 
<i-+ 2(, standard . 

<>·i r Example of total copper standard s fo r five total hardness va lues : 
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():\ I TH in mg/L so 100 200 300 100 

():\ .2 

<>"'-; Copper. to ta 1 

(,, 4 CS µg/ L 6.4 9.8 lS 19 23 

(,'\ 5 MS µg/ L 9.2 18 34 so 6S 

(,) (> FAY µg/L 18 3S 68 100 13 1 

(,<; 7 Substance, 
(,) x Characteristic, Basis Basis 
(,) <) or Pollutant for for MS, 
c,:; Ill (Class 28) Units cs cs MS FAY FAY 

(,:; 11 
--- - -- --- -

<1~ I'.'. Cyanide, free µg/ 1. r I 
.) .~ Tox 22 1.5 Tox 

<l5 I 1 DDT (c) ng/ L 1.7 l-IH 550* I, I 00* Tox 

<i5 I~ 1,2- Di chloroethan e (c) µg/ L 190 HI-! 4S ,0.50* 90, I 00* Tox 

() ~ 15 Dieldrin (c) ng/L 0.026 HH 1,300* 2,500* Tox 

<)5 I !> Di-2-ethylhexyl phthalate µg/L 2. 1 HH * * NA 
()) 1- (c) 

()5 I ~ Di-n-octyl phthalate µ.g/L 30 Tox 825 1,650 Tox 

(,) I 'i Endosulfan µg/L 0.03 1 1-11-l 0. 28 0.56 Tox 

(o:\ 2ll Endrin µg/ I. 0.0 16 llH 0.090 0.1 8 Tox 

(,5 21 l:"scherichia (!:'. ) coli Sec Sec HH Sec Sec NA 
(,) 2 2 below below below below 

(,) ~ ~ ot to exceed 126 organisms per JOO milliliters as a geometric mean of not less than 
<>5 24 five sampl es representative of conditions within any calendar month , nor shall more 
<>5 ~:.:.:; than ten percent of all samples taken during any calendar month individually exceed 
()~ 2(, L260 organisms per I 00 milliliters . The standard appli es only between April 1 and 
<>5 2- October 3 1. 

(•:i 2X Ethylbenzene µ.g/ L 68 Tox 1,859 3,7 17 Tox 
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Substance, 

Characteristic, 

or Pollutant 
(Class 2R) Uni ts 

REV I SOR 

cs 

Ras is 

for 
cs 

CKM/EP 

MS FAV 

(.(, '' Eutrophi cati on standards for Class 2B lakes, shallow lakes, and reservoirs. 

(,(, ~ Lakes, Shall ow Lakes, and Reservoirs in Northern Lakes and Fores t Ecoregions 

(,(, x Phosphorus, total µg/L 30 A 

(,6.'J Chlorophyll-a µg/L 9 A 

< ,r, I 0 Secchi di sk trnnsparency meters Not less A 
<l> l I than 2.0 

(>(> 12 Lakes and Reservoirs in orth Central Hardwood Forest Ecorcg ion 

<ii> I i Phosphorus, total µg/L 40 /\ 

()() } .. j. Chlorophyll-a µ.g/L 14 NA 

b(> I ~ Secchi di sk trnnsparency meters Not less A 
I>(> I(, than 1.4 

A R4 37 

Basis 

for MS, 

FAV 

NA 

NA 

NA 

N l\ 

NA 

NA 

60 1- Lakes and Reservoirs iJ1 Wes tern Corn Belt Plains and orthem Glaci ated Pl ains Ecoreg ions 

111> I~ 

(,(, _ I 'I 

(,(' ](} 

<•< • 2 I 

(,(, 22 

(,(, 2 ~ 

i>(> : I 

. (,(, -~ -" 

(J(l 2(> 

Phosphorus, total µg/L 65 NA 

Chlorophyll-a µ.g/L 22 A 

Secchi di sk transparency meters Not less /\ 
than 0.9 

Shallow Lakes in orth Centra l Hardwood Forest 1..:corcgion 

Phosphorus, total µg/L 60 i A 

Chl orophyll -a µg/L 20 N/\ 

Secchi di sk tran sparency meters Not less NA 
than 1.0 

A 

NA 

NA 

A 

NA 

NA 

1,1, :_- Shallow Lakes in Western Com Belt Plains and 1 01thern Glaciated Plains Ecoregions 
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()':" ! Phosphorns, total pg/L 90 NA NA 

()- :'. Chlorophyll -a pg/L 30 A NA 

(,- ' Secchi di sk transparency meters Not less N/\ NA 
(l- ..j than 0.7 

1,- 5 ddirional nanari ve eutrophication standards for Class 28 lakes, shallow lakes, and reservoirs 

<,; (, are fo und in subpart 4a . 

() Substance, 
(,- x Ch a racteristic, Basis 
(,- ') or Pollutant for 
(,; Io (Class 28) Un its cs cs 
(, - I I 

<,- 12 Eutrnphi cati on standards for Class 2[3 ri vers and stTea ms. 

<,- 11 No 11h Ri ver utri ent Region 

<,- 1-1 Phosphorus, total 

<·- 15 Chl orophyll -a (seston) 

<·- I<> Die l di ssolved oxygen flu x 

c.- 1- Biochemi cal oxygen demand (BOD5) 

c,., I ~ Central River Nutri ent Region 

<·- I'> Phosphorus, total 

1.- 2t1 Chl orophyll -a (seston) 

1.- 21 Die l di sso lved oxygen flu x 

1.- 22 Biochemica l oxygen demand (BOD5) 

1,- 2 < So uth Ri ve r utri ent Region 

1.- 2.i Phosphorus, total 

1.- 25 Chlorophyll -a (seston) 
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pg/ L 

pg/ L 

mg/L 

mg/L 

pg/L 

pg/ L 

mg/ I, 

mg/L 

pg/L 

pg/L 

Basis 

for MS, 
MS FAY FAY 

less th an or eq ual to 50 

less th an or eq ual to 7 

less than or eq ual to 3.0 

less th an or equal to 1.5 

less than or equal to 100 

less th an or equa l to 18 

less than or equal to 3.5 

less than or equal to 2.0 

less than or equal to 150 

less than or equal to 40 
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Diel dissolved oxygen flux 

Biochemical oxygen demand (BOD5) 

REV I SOR 

mo/L c 

rng/L 

CKM/ EP AR423 7 

less than or eq ual to 5.0 

less than or eq ual to 3.5 

<ix> Site-specifi c standards for specifi ed ri ver reaches or other waters are : 

{)x -l Miss iss ippi River Nav iga ti onal Poo l I (ri ve r 111 il es 85'1 . I to 8·17. 7 reach from Fridley to 
1,x .~ Fo rd Dam in St. Paul ) 

Phosphorus, total 

Chlorophyll-a (seston) 

µg/L 

pg/L 

less than or eq ual to I 00 

less than or equal to 35 

<iX x Mississippi Ri ver Navigati onal Pool 2 (ri ver mil es 847.7 to 815. 2 reach from Ford Dam 
<ix 'j to Hastings Darn) 

<ix 10 Phosphorus, total 

<ix 11 Chl orophyll -a (seston) 

µg/L 

µg/L 

less than or equal to 125 

less than or equal to 35 

<·x 1.2 l\1 ississippi River Navigati onal Poo l 3 (ri ve r mil es 815 .2 to 796 .9 reach from Hastings 
(,x 1; Dam to Red Wing Dam ) 

(,x 1 i Phosphorus, total µg/ I. less th an or eq ual to I 00 

(,x I :i Chl orophyll-a (ses ton) pg/L less th an or eq ual to 35 

(,x l<i 1ississippi River Navigational Poo l 4 (ri ver mil es 796.9 to 752. 8 reach from Red Wing 
(,x 1- Dam to Alm a Dam) . Lake Pepin occupi es majority of Pool 4 and Lake Pepin site-specific 
1,x 1x standards are used for thi s poo l. 

(1X 1'> Mississ ippi River Navigational Pools 5 to 8 (river mil es 752.8 to 679. 1 Alma Dam to Genoa 
<ix.20 Darn) 

1,x .) 1 Phosphorus, total 

<ix 22 Chl orophyll-a (seston) 

<iX 2:1 Lake Pepin 

hX 2l Phosphorus, tota l 

<iX 2:i Chl orophyll-a (seston ) 
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pg/ I. 

pg/ I. 

pg/ I. 

µg/ L 

less than or equal to I 00 

less than or eq ual to 35 

less than or eq ual to I 00 

less than or eq ual to 28 
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<''' I Crow Wing River from confluence of Long Prairi e River to the mouth of the Crow Wing 
v1 2 Rjver at the 1ississippi River 

(,•)-' Phosphorus, total µ.g/L less than or equal to 75 

(1') -l Chlorophyll-a (seston) pg/L less than or equa l to 13 

(1 1) 5 Die l dissolved oxygen flux mg/L less than or equal to 3.5 

(,t) (l Biochemi cal oxygen demand ( J30D ~ ) mg/ I, less than or equa l to 1.7 

<,•; - Crow River from the confluence of the orth Fork of the Crow River and South Fork of 
(1'J x the Crow Ri ver to the mouth of the Crow River at the Mississippi Ri ver 

(11) t) Phosphorus, total µg/L less than or equal to 125 

(1') Io Chlorophyll-a (seston) µg/ L less than or equal to 27 

W. I l Diel dissolved oxygen flux mg/L less than or equal to 4.0 

W. 12 Biochemical oxygen demand (BOD5) mg/L less than or equal to 2.5 

(,t) I < Additional narrati ve eutrophi cation standards for Class 213 ri vers and streams are found in 

(1') 1-1 subpart 4b. 

(1') 15 Substance, 
(1') I I> C haracte ri stic, Bas is Basis 
(1<J. I~ or Po ll uta nt for for MS, 
(,') l x (Class 2H) Uni ts cs cs MS FAY FAY 

<>'J I ') 

()'/ 20 Fl uoranthene µ.g/L 1.9 Tox 3.5 6.9 Tox 

ll'J 2 I Heptachlor ( c) ng/L 0.39 HI-I 260* 520* Tox 

()"-} 22 Heptachlor epoxide (c) ng/L 0.48 HH 270* 530* Tox 

()1) 2; 1-Iexachlorobenzene (c) ng/L 0.24 1-IH * * Tox 

()') 2-1 Lead, tota l pg/ I, equat ion Tox eq uati on equati on Tox 

()'I 21 The CS, MS, and FAV vaiy wi th total hardness and are calculated us ing the following 
<11> :u, eq uations: 

(1') 2- The CS in µ.g/L sha ll not exceed: exp.( l .271 [1n(tota l hardness mg/L)]-4.705) 
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~(1 1 The MS in µg/L shall not exceed: ex p.( 1.273 [ln(total hardness mg/ L) l-1 .460) 

-tl:.: The FAV in µg/L shall not exceed: exp.( 1. 273 [ln (total hardness mg/L)]-0 .7643) 

~o:; Where: exp. is the natural antil ogarithm (base e) of the express ion in parenth esis. 

"'O .+ For hardness values greater than 400 mg/L, 400 mg/L shall be used to calcul ate the 
-o . ." standard. 

-o () Exampl e of total lead standards fo r five total hardness values : 

TH in mg/L 50 100 200 :mo 400 

--- - ---

Lead, total 

CS µg/ L 1. 3 3.2 7.7 13 19 

1S µg/L 34 82 197 33 1 477 

~(I 12 FAY µg/L 68 164 396 663 956 

-o. I .~ Substance, 
~l) ! .+ Ch a racteristic, Basis Basis 
-p I ~ or Pollutant for for MS, 
-n I <> (Class 2B) Units cs cs MS FAV FAV 

-!) , -
---- --- - - ----

-n IX Lindane (c) µg/L 0.036 Hll 4.4 * 8.8* Tox 
-o i ') (Hexachl orocycl obenzene, 
-,, 20 gamm a-) 

-o 2 I Mercwy. total in water ng/L 6.9 1--IH 2,400* 4,900* Tox 

-,, 22 1ercu1y total mg/kg 0.2 J--IH NA NA NA 

-o ·'· \ in edibl e fi sh ti ssue ppm 

~(I :.:.+ 1ethylene chloride (c) µg/L 1,940 HH 13,875 27,749 Tox 
-(I :' :i (Di ch lorom ethane) 

-o 2<· Metolachl or µg/L ').., 
_.) Tox 27 1 543 Tox 

-n 2- Naphthalene pg/ I, 8 1 Tox 409 8 18 Tox 

-o .'.X Nickel, total µg/ L equati on Tox equati on equati on Tox 
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,., 1 1 The CS, MS, and FAY vaiy with total hardness and arc ca lculated using the followin g 
-1. 2 equations: 

- 1 ; The CS in µg/L shall not exceed: exp.(0.846[1n(total hardness mg/L)] + 1. 1645) 

-1 4 The MS in µg/L sha ll not exceed: exp.(0.846[ln(total hardn ess mg/L)]+3.36 12) 

-1:' The FAY in µg/L shall not exceed: exp.(0.846[ ln (total hardness mg/1)]+4.0543) 

-u, Where : exp . is the natural antilogarithm (base e) of the expression in parenthesi s. 

-1 - For hardness values greater than 400 mg/L, 400 mg/L shall be used to calculate the 
- 1 x standard . 

- 1 ') Exampl e of total ni ckel standards for five total hardn ess va l11 es: 

TH in mg/L 

- 11 2 ickel, total 

- 1 1-1 

' I. I :'i 

- 1 I <> 

- 1 I -

- 1 IX 

- 1 I <J 

- 1 20 

- 1 2 I 

-1. 2 2 

- 1 . ~ -~ 

CS µg/L 

MS µ.g/L 

FAY µg/L 

Substance, 
Ch a racteristic, 
or Pollutant 
(Class 2B) 

Oil 

Oxygen, di ssolved 

50 

88 

789 

1,578 

Un its 

100 

158 

l ,4 18 

2,836 

cs 

µg/I 500 

mg/L See 
below 

200 

283 

2,549 

5,098 

Basi s 
for 
cs 

A 

A 

300 

399 

3,592 

7, 185 

MS 

5,000 

400 

509 

4,582 

9, 164 

FAY 

10,000 

Basis 
for MS, 

FAY 

NA 

NA 

-1 2-1 5.0 mg/Las a daily minimum . This dissolved oxygen standard may be modified on a 
'"' I 25 site-specific basis according to pa11 7050.0220, subpart 7, except that no site-specific 
-12(, standard shall be less than 5 mg/Las a daily average and 4 mg/Las a daily minimum . 
-1 r Compliance with thi s standard is required 50 percent of the days at which the flow of 
- 1 2x the receiving water is equa l to the 7Q 10 This standard applies to all Class 213 waters 
- 1 ?'J except for : 
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--, ) 

-.~. ::i 

(I) those portions or the Mississippi Ri ve r rro111 the outlet of the Metro Wastewater 

Treatment Works in Saint Paul (Ri ver Mile 835) to Lock and Dam o. 2 at Hastings 

(River Mile 815). For thi s reach of th e Miss iss ippi Ri ve r, the standard is not less 

than 5 mg/Las a daily average from April I through November 30, and not less 

than 4 mg/L at other tim es ; and 

(2) the p01tion of the Minnesota River from the outlet of the Blue Lake wastewater 

treatment works (River Mile 2 1) to the mouth at Fo1t Snelling. For the specified 

reach of the Minnesota Ri ver. th e standard is not less than 5 mg/Las a dail y average 

yea r round . 

-:; 10 Parathion µg/L 0.0 13 Tox 0.07 0. 13 Tox 

-2 11 Pentachlorophenol µg/ L equation Tox/HH equation equation Tox 

-2 1.~ The CS, MS, and FAV vaiy with pH and arc ca lculated using the following equations: 

-2 1 ~ For waters with pH values greater than 6.95, the CS shall not exceed th e human 
-2 14 health-based standard of 5.5 µg/L. 

-2 15 For waters with pH values less than 6.96, the CS in µg/L shall not exceed the 
-2 If> toxicity-based standard of exp.( 1.005[pl-l]-5 .290) 

-2 ,- The MS in µg/L shall not exceed: exp.( 1. 005 [pH]-4.830) 

- _1 1 :< The FAV in pg/ I. sh al I not exceed: exp.( 1. 005 jpH ]-4. 13 73) 

-_
1 I'> Where : ex p. is the natural antilogarit hm (base c) of the ex press ion in parenth es is. 

-, :o For pH values less th an 6.0, 6.0 shall be used to ca lculate th e standard and for pH va lues 
-:; 21 grea ter than 9.0, 9.0 shall be used to cal culate the standard . 

-,, " Example of pentachl oroph enol standards for fi ve pl I values: 

pH SU 6.5 7.0 7. 5 8.0 8.5 

-2 25 Pentachlorophenol 

CS µg/L 3.5 5.5 5.5 5.5 5.5 
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MS µg/L 

FAV µg/L 

Substance, 
Characteristic, 
or Pollutant 
(Class 2B) 

pH, minimum 

pH , maximum 

Phenanthrene 

Phenol 

Po lychlori nated 
biphenyls, total (c) 

Radioacti ve material s 

5.5 

11 

Units 

SU 

SU 

µg/ I, 

µg/ L 

ng/L 

NA 

RFV ISO R 

9.1 

18 

cs 

6.5 

9.0 

3.6 

123 

0.029 

See 
below 

15 

JO 

Basis 
for 
cs 

A 

A 

Tox 

lox 

Hll 

A 

25 

50 

CKM/EP 

MS 

32 

2.2 14 

1,000* 

See 
below 

4 1 

82 

FAV 

64 

4,428 

2,000* 

See 
below 

AR423 7 

Basis 
for MS, 
FAV 

A 

A 

Tox 

Tox 

Tox 

NA 

-, I<> ot to exceed the lowest concentrations pe1111itted to be discharged to an uncontroll ed 
-, 1- environment as permitted by the appropri ate authority hav ing control over their use. 

-, 1x Selenium, total 

-, I'> Sil ver, total 

µ.g/L 5.0 

µg/L 1.0 

Tox 20 40 Tox 

Tox equation equation Tox 

-, 20 The MS and FAV va1y with total hardness and arc ca lculated usi ng the following 
- , ! 1 equati ons: 

-; .
1

.
1 The MS in µg/L shall not exceed: ex p.( 1.7201 ln(total hardn ess mg/ L) 1-7 .2 156) 

-; 2 ; The FAV in µg/L shall not exceed: exp.( 1. 720 1ln(total hardness mg/ L)]-6 .520 

-; -~4 Where: exp. is the natural antil ogarithm (base e) of the express ion in parenth esis. 

- ; :~ For hardn ess values grea ter than 400 mg/L, 400 mg/L shall be used to calculate the 
- ; :'(, standard. 

-; r Exampl e of total silver standards for five total hardness va lues: 

70.'iO 0222 
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--1 I TH in mg/L 50 100 200 300 400 

- .i:~ 
- ------- -- - -·- -

--1 ' Sil ver_ total 

--1 -I CS pg/L 1. 0 1. 0 1. 0 1.0 1.0 

--u MS pg/L 1. 0 2.0 6.7 13 22 

--1 (1 FAV pg/L 1.2 4. 1 13 27 44 

--1 - Substance, 
-, x Ch a racteristic, Basis Basis 
- ., _<) or Pollutant for for MS, 
--11 () (Class 2B) Units cs cs MS FAV FAV 

--1. 11 

--1 I ,' Tempera ture or See '\! ;\ N 1\ 

- ~ I ; below 

--~ . 1-l 5°F above natu ral in stream s and 3°F above natural in lakes, based on monthly average 
- -1 I .~ of the maximum daily temperatures, except in no case shall it exceed the daily average 
-i I(, temperatu re of 86°F. 

-.i 1- 1, 1,2,2-Tetrach loroethane ( c) pg/1, 13 HH 1, 127 2,253 Tox 

-.i IX Tetrachloroethylene ( c) pg/L 8.9 HH 428 857 Tox 

- 4 I <J Thallium, total p.g/L 0.56 HH 64 128 Tox 

-, 20 Toluene pg/L 253 Tox 1,352 2,703 Tox 

- 1 2 I Toxaphene ( c) ng/L 1.3 HH 730* 1,500* Tox 

- I 22 I, I, I-Tri chl oroethane pg/L 329 Tox 2,957 5,9 13 Tox 

- .. i ~ ~ I, 1,2-Tri chl oroethy lene ( c) pg/L 120 HI! 6,988 13.976 Tox 

- -1 2-l 2,4,6-Tri chloroph enol pg/L 2.0 Hll 102 203 Tox 

--1 2.' Tota l suspended solids (TSS) 

--1 '.'<· orth Ri ve r utri ent Region mg/L I .5 NA NA 

- .~ :- Central Ri ver Nutri ent Region mg/L 30 NA NA 

-.i 2X So uth Ri ver utri ent Region rn g/L 65 A NA 

7050.022 2 7-+ 
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-:-5 . l Red River mainstem -
headwaters to border 

-5 ' TSS standards for the Class 
-, -1 2B orth, Central , and South 
-'i' River Nutrient Region s and 
-'i 1. the Red Ri ver mainstem may 
-" - be exceeded for no more than 
-5 ~ ten percent of the tim e. This 
-5 'J standard applies April I 

-5 10 through September 30 

-5 11 Total suspended solids (TSS), 
..,, 12 summer average 

- :. .1:; Lower Mississippi River 

mg/L I 00 

-, 1-1 mainstem - Pools 2 through 4 rn g/L 32 

-'i '' Lower Mississippi Ri ver 
- , il· mainstem below Lake Pepin mg/I. 30 

-, ,- TSS standards for the Class 
-5 It' 28 Lower Miss issippi Ri ver 
-5 I 'J may be exceeded for 110 more 
-, 20 than 50 percent of the tim e. 
-, 21 Th is standard applies June I 
-, !.!. through September 30 

-:-' .2> Substance, 
- 'i 2-1 Ch a racteristic, 
- 5.25 or Pollutant 
-5 2<> (Class 2B) Units cs 
..,.; ~ -

---------

-5 A~.X Vinyl chloride (c) µg/L 9.2 

-5 .29 Xy lene, total m,p,o µg/L 166 

-, \() Zin c, total µg/L equation 

A 

NA 

. !\ 

Basis 
for 
cs 

IJ I I 

Tox 

Tox 

CK l/EP AR4 237 

NA 

NA 

NA 

Basis 
for MS, 

MS FAY FAY 

- - -- -----

* * A 

1,407 2,814 Tox 

eq uation equation Tox 

-, '1 The CS, MS, and FAY va1y with total hardness and are ca lcul ated using the fo llowing 
-5 ;2 equation s: 

-, '' The CS in µg/L shall not exceed: exp.(0 .8473 [1n(total hardn ess mg/L)]+0.7615) 
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~(, 1 The MS in µ.g/L shall not exceed: exp.(0 .8473 [ln(total hardness mg/L)]+0.8604) 

~, , 2 The FAV in µ.g/L shall not exceed: exp. (0 .8473 [ln(total hardness mg/L)]+ 1. 5536) 

~,, > Where: exp. is the natural antil ogarithm (base e) of the express ion in parenth es is. 

-<, -1 For hardness values greater th an 400 mg/I,, 400 mg/ I. shall be used to ca lcul ate the 
-<, ' standard. 

-<, <i Exampl e of total zinc standards fo r five total hardness va lues: 

TH in mg/L 50 100 200 300 400 

Zin c, total 

CS µg/L 59 106 19 1 269 343 

MS µg/L 65 ] 17 2 11 297 379 

FAY µg/L 130 234 4-2 1 594 7.58 

[For text of subps 4a and 4b. see ivl.R .] 

-<, 1i Subp. 4-c. Beneficial use definition s for lotic warm or cool water s+rea-m-atHl-fivff 

-c, I' aquatic life and habitats (Class 2R). 

-,, I<> A. Subitems ( I) to f4i 5 appl y to the beneficial uses in it ems B to D: 

-,, 1- ( I) The designati on and attainment of benefi cial uses are based on the criteria 

~(, I X in subpart 4d. 

-(, I 'J (2) The attributes of species compositi on, di versity, and fun ctional 

-<, 2u organ izati on are measured using: 

-,, 2> Gontrnl Agency (20 14) Fish Data C'o ll cct ion Protocols for Lotic Waters in Minnesota (20 17); 
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-- 1 (b) the macroinvertebrate 181 as defined in Ocvelof}lttett-l--ef-a 

..,7.~ Macroin'l>·ertebrate based Index of Biological Integrity for Miflllesota's Rivers and Streams, 

-- > Minnesota Pollttfifrn Control Agency (20 14 ) Macroinvertebrate Data Collection Protocols 

-- ~ for Lotic Wate rs in M inneso t:a (20 17). 

-- ' (3) Water body types fo r strea ms and rivers are defin ed in th e documents 

-- <' referenced in subitem (2). 

(4) The fo llowing docum ents are in corporated by reference and are not subject 

-- x to frequent change: 

--
1J (a) Calibration of the Biological Conditi on Grad ient for Sh·eams of 

-- . 1u Minnesota, Gerritsen et al. (2012). The docum ent is ava ilable 011 th e agency's Web site at 

-- 11 www.pca .s tate. rnn .us/regulation s/minn eso ta-rul emaking; 

-- 12 (b) .Oevelopment of a Ftsfl-ltfts.c<l-+ttdex-of Biologica l lntegrity--fet 

-- 1 ~ M innes-otfrs- fhvefi-attcl-S·treanL. Mttmesola Pi3llutton ontro l-Ageney-(-2-{}! 41 Fish Data 

-- 1.i Co ll ection Pro toco ls for Lotic Waters in Minneso ta, 1innesota Polluti on Control Agency 

-- I :' (20 17). The docum ent is avai labl e on the agency' s Web si te at 

-- 1 () www.pca. state. mn . us/regulation s/m inn eso ta-rul emak ing: 

- - I - ( c) 8e~menHTf-a-Mtteffiff-veftelwate-based-l·ntlex-ef-Bte~ttgtettt 

-- IX lntegrit)' for Minnesota's Rivers and Streams, Minnesota Pollution Contrnl Agency (20 14) 

-- 1<> Macroinve1tebrate Data Coll ection Protocol s for Lotic Waters in Minn esota, Minnesota 

-- .20 Pollution Conh·ol Agency (20 17). The docum ent is avail able on th e agency's Web site at 

-- 21 www.pca .state. rnn .us/regulation s/minn esota-rul emaking ; and 

-- )) (d) Developm ent of Biologica l Crite ri a for Ti ered Aquatic Life Uses, 

-- •
1 < Minnesota Pol luti on Contro l Agency (20 16) Th e <locum ent is ava il ab le on the agency's 

.... ~+ Web site at www.pca .state.rnn .us/regulations/minnesota- rul emak ing. 
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-x 1 ill The beneficial use subclass des ignators "e," "g," and "m" are added to 

-x 2 the Class 28 designator as specific additional des ignators . The additional subclass designators 

~iu do not replace the Class 2B designator. All requirements for Class 2B wann or cool water 

~x .. ~ stTeam and ri ver habitats in parts 7050.0222 and 7052.0 J 00 continue to apply in addition 

-x '- to requirements for Class 2Be, Class 2Rg, or Class 2Bm warm or cool water stream and 

-x (, river habitat s in art 7050.0222. These subcla ss dcsi rnators are a _plied to lotic waters on! 

-x - B. "Exceptional cool and wann water aquatic life and habitat" or "Class 2Be" is 

-xx a beneficial use that means waters capable or supporting an<l maintaining an excep ti onal 

-x •; and balanced, integrated, adapti ve community of warm or coo l water aquatic organisms 

-x 10 having a species composition , diversity, and functional organization comparable to the 75th 

-x 11 percentile of biological condition gradi ent level 3 as establi shed in Calibration of the 

-x 12 Biological Condition Gradient for Streams of Mi nnesota, Genitsen et al. (20 12). 

-x I ' C. "General coo l and warm water aquatic life and habitat" or "Class 2Bg" is a 

-x 11 beneficial use that means waters capable of supporting and maintaining a balanced, integrated, 

-x 1 ~ adapti ve comm uni ty of warm or coo l water aquatic organi sms hav ing a species compos iti on, 

-x !(, diversity, and functional or(laniza ti on comparable to the medi an of biologica l condition 

-x 1- gradient level 4 as establi shed in Calibration of the Biological Condition Gradient for Streams 

-xix of Minnesota, Genitsen et al. (20 12). 

-x l•J D. "Modifi ed cool and wa1111 water aquatic life and habitat" or "Class 2Bm" is a 

-x 20 beneficial use that means waters capable of suppmting and maintaining a balanced, integrated, 

-x 21 adaptive community of wann or cool water aquatic organisms having a species composition , 

...,x 22 diversity, and functional organization comparabl e to the median of bi ologica l conditi on 

-x 2' gradient level 5 as establi shed in Calibration of the Biological Condition Gradient for Streams 

-x _).i or Mi nn esota. Gerri tsen et al. (201 2). 

-x 2:' ( I) To meet the defi niti on in thi s item. wa ters must have been the subjec t of 

-x 2(, a use attai nabi Ii ty anal ys is attEl--ttlttSt-fl-a-ve-been fottttfr-te-l-~-tte-ap-ahle-frkttppe 11 i ng and 
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-,) 1 ma in ta ining where it is determined that attainment of the Class 2Bg beneficia l use is not 

-,) 2 feasible beca use of hum an-induced modi ficati ons of the phys ica l habitat that preclude the 

-·;:; potential for recovery-ef.tfle-fautlft. These modificati ons must be the result of direct alteration 

-9 .+ to the channel, such as drainageway maintenance, bank stabil ization, and impoundments. 

- ,) 5 (2) Examples of Class 2Bm waters are the stream channel modification 

-,1 (, acti vities regul ated under: 

-,J - (a) sections 40 I and 40,1 of the Clean Water Ac t: or 

-·ix (b) Minnesota Statutes. chapter 10:\E. 

-,; 'J Subp. 4d . Biologica l criteria for lotic warm or coo l water stt:e-affHttttf-r-iveF a uatic 

-·; 10 life and habitats (Class 2 B). 

-,) I I Water Body Type Tier Class Assemb lage Bioctiterion 

-,; I] 

-,) I ~ So uthern ri vers Exceptional 2Be Fish 71 

-·; 1.+ General 2Bg Fish 49 

-,J I~ So uthern streams Exceptional 2Be Fi sh 66 

-,! I(> Genera l 2J3 g Fish 50 

.. ,) I - Modi fied 2Bm Fish 35 

-,1 IX So uthern headwaters Exceptional 2Be Fish 74 

-,1 I '! Genera l 2Bg Fish 55 

-,) 21 I Modifi ed 2B rn Fish 
.., .., 
_).) 

-,) 21 01t hern ri ve rs Exceptional 2Be Fish 67 

-·) 22 General 2Bg Fish 38 

-,) 2' No1t hern streams Exceptional 2Be Fish 6 1 

-,) ?-I Genera l 2Hg Fish 47 

-,) ?5 Modi fied 2Bm Fish 35 

-·; 2<> lorthern headwaters Excep ti onal 213 e Fi sh 68 
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XO I General 2Bg Fi sh 42 

Xil ~ Modified 2Bm Fi sh 23 

Xll ·; Low gradien t Exceptional 2Be Fish 70 

XO -I General 2Bg Fish 42 

XO ~ Modified 2B m Fish 15 

XO<> 01thern forest rivers Exceptiorrnl 2Be Macroinve1tebrates 77 

XO~ General 2Bg Macro in ve1te brates 49 

XO.X Prairie and southern forest 
XO <J ri ve rs Exceptional 2Be Macroi nvc rtebrates 63 

XO I il General 2Bg Macroinvcrtebrates 3 1 

X(I 11 High-gradient northern 
XO I.'. fo rest streams Exceptional 2Be Macroi nvertebrates 82 

' I 

X!I I< General 2Bg Macroinvc11ebrates 53 

Xtl 1 l Low-gradi ent no1thern 
XO I~ fores t streams Exceptional 2Be M acroi nve rtebrates 76 

xn I<- General 2Bg Macroinvertebrates 5 1 

Xll 1- Modifi ed 28111 Macroinvertebrates 37 

X!l IX High-gradient southern 
XO I 'J streams Exceptional 2Be Macroinvc11ebrates 62 

Xii 2li General 2Bg M acroi nvertebrates 37 

Xli.2 I Modified 2Bm Macroinve11ebrates 24 

XIJ 22 Low-gradi ent southern 
XO .' ; forest sh·eams Exceptional 2Bc Macroinve11ebrates 66 

Xil ~-t General 2Bg Macroinvertebrates 43 

Xil ~ ~ .fodified 2Bm M acroi nvertebrates 30 

XO 2<' Low-gradi ent prairi e 
XO 2' streams Exceptional 2Be M acroi n vertebrates 69 

XO 2X General 2Bg Macroinve1tebrates 4 1 

X!l '') .fodified 2Bm Macroinve11ebrates 22 
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x1 1 The biological criteri a for lotic warm or cool wate r aq uati c life and habitats (Class 28) are 

x1 2 app licable to perennial and intermittent waters that all ow fo r co loni za ti on of fis h or 

s 1 .~ macroinve11ebrates . 

x 1 .+ Subp. 5. [See repealer.] 

xi 5 [For tex t of subps 6 to 9. see M .R.] 

x1 (, 7050.0227 SPECIFIC WATER QUALITY STANDARDS FOR CLASS 7 \VATERS 
x 1 ~ OF THE STATE; LIMITED RESOURCE VALUE WATERS. 

x1 x [For tex t of subp I, see M. R.] 

x1 •J Subp. 2. Class 7 waters; limited resource value waters. The quality of Cla ss 7 waters 

x1 10 of the state shall be such as to protect aesth etic qualities, seconda1y body contact use, and 

x i 11 groundwater for use as a potable water suppl y. Standards for substances, characteri sti cs, or 

x 1 12 pollutants given below shall not be exceeded in the waters: 

x 1 1 ~ Substance, Characteristi c, or 
x1 1.i Pollutant 

x1 1 :' Escherichia (E.) coli 
x I . l (, 
XI I ~ 

XI IX 

XI l'I 

x I ~(I 

x 1 22 Oxygen. dissolved 

XI .:'i 

XI r 

x1 2x pH. minimum value 

7050 0227 

Class 7 Standard 

Not to exceed 630 organisms per I 00 milliliters as a 
geometric mean of not less than five samples 
representative of conditions withjn any calendar month, 
nor shall more th an ten percent of all sampl es taken 
during any ca lendar month indi vid ually exceed 1,260 
organi sms per 100 milliliters. The standard applies 
only between f\1ay I and October] I. 

The level of di sso lved oxygen must be maintained at 
concenn·a ti ons: 

i. th at will avoid odors or putrid conditi ons in th e 
receiving water; 

ii . at not less than I mg/L (dail y average); and 

iii . above 0 mg/Lat all times. 

6.0 
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X2 I pH, maximum va lue 9.0 

X2 2 Toxic pollutants Toxic pollutants shall not be allowed in such quantiti es 
or concent ra ti ons that will impai r th e specifi ed uses. 

x2 -t 7050.0430 UN LISTED WATEl{S. 

x2 ~ Subpmt I. Statewide su rfacc waters. Except as provi ded in subpmts 2 and 3, all 

xJ <· surface waters of the state that are not li sted in pa1t 7050.0470 and that are not wetlands as 

x:i - defin ed in pa1t 7050.0 186, subpart 1 a, are hereby class ifi ed as Class ±Bg 28 , 3C, 4 , 4B, 

x2 .x 5, and 6 waters. Unlisted lotic waters are also assigned the benefi cial use subclass designator 

X2 .'J "g" to the Class 28 designator. 

x2 1u Subp . 2. Boundary Waters Canoe Arca \Vilderness. 

x2 11 A. All streams in the 13oundary Waters Canoe Area Wilderness I 1 l/5/84P] not 

x2 12 li sted in pan 7050.0470 are class ifi ed as Class I B, 213dg. 3B. 

x:i 11 B. A II lakes in the Bo un dary Waters Canoe Area Wilderness l l l /5/84 P] not li sted 

x:: 1-l in pait 7050.0470 are classified as Class I B, 213d, 38. 

x2 1:; C All wet lands in the Boundary Waters Canoe Area Wilderness [ J J/5/84P] are 

x2. I<> classified as Class 2D. 

x2 1- Subp. 3. Voyageurs Na tional Park. 

X2 IX A. All streams in Voyage urs Nati onal Park r I l/5/84 Pl not li sted in part 7050.0470 

x.J 1•; are class ifi ed as Class 2Bg, 38 . 

x2 .'o B. All lakes in Voyage urs National Park [ 11 /5/84P] not li sted in part 7050.0470 

x2 21 arc class ifi ed as Class 28 , 38 . 

x.' n C All wetl ands in Voyageurs Nati onal Park [ 1 I /5/84P] are class ifi ed as Class 

x.:i 2~ 20 . 
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in . 1 7050.0460 WATERS SPECIFICALLY CLASSIFIED; EXPLANATION OF 
x:u LISTINGS IN PART 7050.0470. 

x; 1 Subpart I. Explanation of listings. The waters of the state li sted in part 7050.0470 

x~ -l are class ifi ed as specifi ed. The loca ti on of lakes. we tl and s. cal ca reo us fens, and sc ientifi c 

x;;:; and natu ral areas are described by township, range. and secti on. Specifi c stTeam stTetches 

x1 () are described by town ship, range, and section ; stream confluence; geographi c coordinates ; 

x1 - road crossing; some oth er recognizabl e landmark ; or a combinati on of th ese descriptors. 

x1 x StTeams and ri vers are li sted by th e eight-di git hydro logic uni t code (HUC) of the major 

x~ '> watersheds in part 7050.0469 in whi ch the streams and ri vers are located. The tabl es that 

X) 10 specify the applicable beneficial uses for th e stTeam and ri ver reaches are incorporated by 

X) 11 reference in part 7050.0470. Any community li sted in part 70.50.0470 is the community 

x; 12 nearest the wa ter class ified. and is included so lely to ass ist in identi fy ing th e water. Most 

x; 11 waters of the state are not spec ifi ca ll y li sted in pait 7050 .0470. Sec pa11s 7050 .0425 and 

x1 1 .~ 7050.0430 fo r th e class ifi cations of wa ters not li sted. 

~n I" [For tex t of subps 2 and 3, see M .R.] 
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x-u 7050.0469 MAP: MINNESOTA'S MAJOR \:VATERSHEDS. 

Major Watersheds in Minnesota 

Lower ( ~k Des 
Des M01nes Mo,nes Q 

R1'1er 

WI ineoaoo Shel 
RNer · ~ock R 

.;peer Iowa R 

Ucper W<l:>:. ~ nicon R 

AR423 7 

x.+' 7050.0470 C LASS IFICAT IONS FOR SlJ RFACF: WATERS IN MAJOR DR AINAGE 
X.+ BAS INS. 

x.+-+ Subpai1 I. Lake Superior Bas in. The water use class ifi ca ti ons for the stream reaches 

x.+ s within each of the major watersheds in the Lake Superior Basin li sted in item A are fo und 

x.i <· in tab les entitl ed "Beneficial Use Des ignations fo r Stream Reaches" publi shed on the Web 

x.i - si te of the Minnesota Pollution Control Agency at 
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www. pca.state. rnn.us/reg ul ati ons/minn esota- rul emaking. The tabl es are incorporated by 

reference and are not subject to frequent change. The date after each watershed li sted in 

item A is the publication date of the applicable tabl e. The water use classifica tions fo r the 

other lis ted wate rs in the Lake Superi or Basin are as identifi ed in items B to D. See part s 

7050.0425 and 7050.0430 fo r the classifica ti ons of waters not li sted. Designated use 

info rmati on for wa ter bodi es can also be accessed th ro ugh th e agency's Environm ental Data 

Access (http://www. pca.state. 11111 . us/quick- I inks/ecla-s urface-wa ter-data). 

A. Streams (by eight-di git hydro logic unit code) : 

( I) 040 I 0 I 0 I Lake Superi or - No1th (A ugust 9, 20 16) ; 

(2) 040 I 0 I 02 Lake Superi or - South (A ugust 9, 20 16); 

(3) 04010201 St. Lo uis Ri ver (A ugust 9, 20 16) ; 

(4) 040 10202 Cloquet Ri ver ( ugust 9, 201 6); and 

(5) 040 1030 1 Nemadj i Ri ver (A ugust 9, 20 16) . 

B. Lakes: 

[For tex t of subitems ( I) to ( 15 1 ), see M. R. I 

( 152) White Pine Lake, 16-0369-00, [WR] (T.6 1, R.3W, S. 19, 20, 29, 30): 

28. 38; and 

( 153) *Wi nchell Lake, 16-0354-00, [ 11 /5/84P] (T.64, R.2 , 3): IB, 2A, 38. 

[For text of items C and D, see M.R .] 

Subp . 2. Lake of th e \Voods Ba sin. The water use class ifica ti ons fo r the stream 

reaches within each of the major wa tersheds in the I .ake of the Woods Basi n li sted in item 

A are fo und in tabl es entitl ed "13enefi cial Use Des ignati ons fo r Stream Reaches" publi shed 

on the Web site of the Minnesota Pollu tion Contrn l Agency at 
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xc, 1 www.pca .state.rnn .us/reg ul ation s/minn eso ta-rulemak ing. The tables arc incorporated by 

xc, 2 reference and are not subject to frequent change. The date after each wa tershed li sted in 

X<> .. ~ item A is the publication date of the applicable table. The water use classifi cations for the 

X<>.·+ other li sted waters in the Lake of the Woods Basin are as identified in items B to D. See 

X<',::, parts 7050.0425 and 7050.0430 for th e class ifi cations of waters not li sted. Designated use 

xc, c, infonna ti on for water bodies can al so be accessed through the agency's Environmental Data 

X(> - Access (http ://www. pea.s tate. 11111 . us/quick-I inks/eda-surface-water-data). 

Xh x A. Streams (by eight -di git hydro log ic. unit code): 

x<, 'J ( 1) 0903000 I Rainy Ri ver - Headwaters (A ugust 9, 20 16 ); 

x<, 10 (2) 09030002 Vermili on Ri ver (August 9, 20 16) ; 

xc, 11 (3 ) 09030003 Rainy Ri ver - Rainy Lake (A ugust 9, 20 16); 

x<, 12 (4) 09030005 Littl e Fork River (August 9, 201 6); 

x(, 11 (5 ) 09030006 Big Fork Ri ve r (A ugust 9, 2016); 

Xh 1--1 (6) 09030007 Rapid Ri ve r (August 9, 20 16): 

xc, I' (7 ) 09030008 Rainy Ri ve r - Lower (A ugust 9, 20 16) ; and 

xc, H, (8) 09030009 Lake of th e Woods (A ugust 9, 20 16) . 

X<> 1- B. Lakes : 

x<, 1x [For text of subitems ( 1) to ( 182), see M.R.] 

x<i I') ( 183) *Wisini Lake, 38-036 1-00, [11 /5/84P] (T.64, R.7): l B, 2A , 3B; and 

X<> 20 ( 184) Woods, Lake of the, 39-0002-00, (see Lake of the Woods) . 

Xh 21 rFor tex t of items(' and D, see M .R.I 
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Subp . 3. Red River of the North Basin. The water use class ifica ti ons fo r the stream 

reaches within each of the maj or wa tersheds in the Red Ri ve r of the No1th Basin li sted in 

item A are fo und in tabl es entitled "Benefi cial Use Des ignati ons fo r Stream Reaches" 

publi shed on the Web site of the Mi1rnesota Polluti on Control Agency at 

www.pca.state. rnn .us/regul ati ons/minn esota-rulemaking. The tabl es are incorporated by 

reference and are not subject to frequent change. The date after each wa tershed li sted in 

item A is the publication date of the applicable tabl e. The water use class ifica tions fo r the 

other li sted wa ters in the Red River of the North Bas in are as identifi ed in items B to D. 

See parts 7050 .0425 and 7050. 0430 fo r th e class ificati ons of wa ters not li sted. Designated 

use in fo rm ation fo r wa ter bodi es can also be accessed through the agency's Environm ental 

Data Access (http ://www. pea.state. m 11 . us/q ui ck-1 inks/eda-surface-water-data). 

A. Streams (by eight-digit hydro logie unit code): 

( I) 09020 I 0 I Boi s de Sioux Ri ver (A ugust 9, 20 16); 

(2) 09020 102 Mustinka Ri ver (A ugust 9, 201 6) ; 

(3) 09020 103 Otter Tail Ri ver (A ugust 9. 20 16) : 

(4) 09020 I 04 Upper Red Ri ver of the North (August 9, 20 16); 

(.5) 09020 I 06 Buffalo Ri ver (A ugust 9. 20 16); 

(6) 09020 107 Red Ri ver of the Notth -Marsh River (A ugust CJ , 20 16); 

(7) 09020 108 Wild Ri ce Ri ver (A ugust 9, 20 16) ; 

(8) 0902010 1 Red R_i ver of the Nonh - Sandhill Ri ve r (A ugust 9, 20 16) ; 

(9) 09020302 Upper/Lower Red Lake (August 9, 201 6); 

( 10) 09020303 Red Lake Ri ver (A ugust 9, 20 16) ; 

( 11 ) 09020304 Thief Ri ver (1\ ugust 9. 20 16) : 
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XX I ( 12) 09020305 Clearwater River (A ugust 9, 20 16) : 

XX .2 ( 13) 09020306 Red River of the 011h - Grand Mara is Creek (A ugust 9, 

XX .. \ 20 16): 

xx -+ ( 14) 09020309 Snake River (August 9, 20 16) ; 

xx 5 ( 15) 090203 11 Red River of the No11h - Tamarac River (A ugust 9, 20 16); 

xx.<> (16) 090203 12 Two Ri vers (August 9, 20 16); and 

xx - ( 17) 09020314 Roseau Ri ver (A ugust 9, 20 16). 

xx x !For tex t of items B to D. see M.R .l 

xx 'I Subp. 4. Upper Mississippi Ri ve r Basin (headwaters to the confluence with the 

xx 10 St. Croix River). The water use classifications fo r the stream reaches within each of the 

xx 11 major watersheds in th e Upper Mississippi River Basi n from the headwaters to the confluence 

xx 12 with the St. Cro ix Ri ve r li sted in item A are found in tabl es entitl ed "Benefi cial Use 

xx I.' Designations for Stream Reaches" publi shed on the Web site of th e Minnesota Pollution 

xx. 1-i Control Agency at www.pca.state.mn .us/regulations/minnesota-rul emaking. The tabl es are 

Xl·U~ incorporated by reference and are not subject to frequent change . The date after each 

xx l<i wa tershed li sted in item !\ is th e publi ca ti on date of th e app li cabl e tabl e. The water use 

xx 1- classifica ti ons fo r the other li sted waters in the Upper Miss iss ippi Ri ver Basin from the 

xx 1x headwaters to the confluence with the St. Croi x Rive r are as id entified in items B to D. See 

xx I'> parts 7050.0425 and 7050 .0430 for the class ificat ions of waters not li sted. Designated use 

xx :o information for water bodies can also be accessed th rough the agency's Environm ental Data 

xx 21 Access (http ://www. pea .state. mn . us/qui ck-links/eda-s urface-water-data) . 

xx 2~ A. Streams (by eight-digit hydrologic unit code): 

xx21 ( 1) 070 10101 MississippiRiver-Headwaters(August9,2016); 

xx2.J (2) 070 10102 Leech l~ ak e Rivcr (A ugust 9, 20 16) : 
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X'1 I (3) 070 10 103 '1 iss iss ipp i Ri ve r - Grand Rapids (A ugust 9, 20 16); 

X'> .2 (4) 070 10 104 Miss iss ippi River - Bra inerd (A ugust 9, 20 16) : 

X9 .. ' (5) 070 I0 105 Pine R.i ve r (August 9, 20 I 6); 

X'J -1 (6) 070 10 106 Crow Wing Ri ver (A ugust 9, 20 16) ; 

X'J :' (7) 070 10 107 Redeye Ri ver (A ugust 9, 20 16); 

X'I <· (8) 070 10 108 Long Prairie Ri ver (A ugust 9, 20 16); 

X'J - (9) 070 I 020 I Miss issippi River - Saitell (A ugust 9, 20 16); 

X'J x ( 10) 070 I 0202 Sauk Ri ver (A ugust 9, 20 16); 

x•J •> ( 1 I) 070 I 0203 Miss iss ippi Ri ve r - St. Cloud (A ugust 9, 20 16) : 

x•> 10 ( 12) 070 10204 No1t h Fork Crow Ri ver (August 9, 20 16); 

x•1 11 ( 13) 070 I 0205 South Fork Crow Ri ver (August 9, 20 16): 

X'1 1.1 
( 14) 070 10206 Mississ ippi River-Twin Citi es (A ugust 9, 20 16); and 

X'J 1 < ( 15) 070 I 0207 Rum River (A ugust 9, 20 16). 

X'J 1-1 [For text of items B to D, see M. R.] 

x•> I' Subp. 5. Minnesota Ri ver Basin. The wate r use class ifi cations fo r the stream reaches 

x•> Jr- with in each of the majo r watersheds in the Minnesota Ri ve r Bas in li sted in item A are fo und 

X<J 1- in tab les enti tled "Benefi cial Use Designations fo r Stream Reaches" publi shed on the Web 

x11 1x si te of the Mi nn esota Polluti on Contro l Agency at 

X'> 1·1 www.pca.state.mn.us/re ul ati ons/minn esota-rul emakin >.The tables are incorporated by 

X'> ~o reference and are not subj ect to frequent change. The date after each watershed li sted in 

X'>] 1 item A is the publi cation date of the appli cabl e tab le. The water use class ifications for the 

x•> 22 other li sted waters in the Minnesota R.i ver Bas in are as identi fied in items B to D. See paits 

x•> 2' 7050 .0425 and 7050.0430 fo r the classifications of waters not li sted. Designated use 
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'!O 1 information for water bodies can al so be accessed through the agency's Environm ental Data 

•><1 2 Access (httv ://www. pea .state. 11111 . us/qu ick-1 i nk s/eda-s urface-watcr-data ). 

1><1 ' Stream s (by eight-digit hydrologic unit code): 

'JO .+ ( I) 0702000 I Minneso ta Ri ve r - Headwaters (August 9, 2016); 

'JO 5 (2) 07020002 Pomm e de Terre Ri ver (A ugust 9, 20 16); 

'JO(, (3) 07020003 Lac qui Parl e R.i ver (A ugust 9, 20 16); 

'JO.~ (4) 07020004 Minn esota River - Yell ow Medi cin e Ri ver (A ugust 9, 20 16) ; 

•;o x (5) 07020005 Chippewa Ri ver (August 9, 20 16); 

•;o •1 (6) 07020006 Redwood Ri ve r (August 9. 20 16); 

•;o 10 (7) 0702000 7 Minnesota Ri ver - 1ankato (/\ ugust 9, 20 16): 

'JO 11 (8) 07020008 Cottonwood River (A ugust 9, 20 16); 

'Jti 1: (9) 07020009 Blue Eaith River (A ugust 9, 201 6) ; 

•;o I' ( I 0) 070200 I 0 Watonwan Ri ver (August 9, 20 16); 

•;o I.+ ( 11 ) 07020011 Le Sueur River (A ugust 9, 201 6); and 

'JO 15 ( 12) 07020012 Lower Minneso ta Ri ver (A ugust 9, 20 16). 

•;n 11, lFor tex t of items B to D. see M.R .] 

<Jo 1- Subp. 6. Saint Croix River Basin. The water use class ifi cati ons fo r the stTearn reaches 

'!tl 1x within each of the major watersheds in the Sa int Cro ix Ri ver Basin li sted in item /\ are 

'Jo l'J fo und in tabl es entitl ed "Benefi cial Use Des ignati ons fo r Stream Reaches" published on the 

•10 2u Web site of the Minnesota Polluti on Control Agency at 

•;o 21 www.pca.state. rnn .us/regul ation s/minn esota-rul emaking. The tabl es are incorporated by 

'Jll 22 reference and are not subject to freq uent change. The date after each watershed li sted in 
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1> 1 I item A is the publicati on date of the appli cable tabl e. The water use class ifi cations fo r the 

•JI ~ other li sted waters in the Sa int Croi x Ri ver Bas in arc as identifi ed in items B to D. See parts 

1>1 .~ 7050.0425 and 7050.0430 fo r the class ifica ti ons of wa ters not li sted. Designated use 

1>1 i info rm ation for wa ter bodi es ca n also be accessed th ro ugh the agency's Environm ental Data 

') 1 5 Access (http ://www. pca.state.mn . us/q ui ck- links/eda-s urface-water-data) . 

'JI c, A. Streams (by eight-digit hydro logic unit code): 

1il - ( I) 0703000 I Upper St. Cro ix Ri ver (August 9, 20 16); 

•J I x (2) 07030003 Kettl e Ri ver (A ugust 9, 20 16); 

1>19 (3) 07030004 Snake Ri ver (A ugust 9, 20 16); and 

•i 1 10 (4) 07030005 Lower St. Cro ix Ri ver (A ugust 9, 20 16). 

'J I 11 !For tex t of items 13 to D. see M. R l 

'J I 12 Subp. 7. Lower Miss issippi Ri ver Basin (from th e conflu ence with th e St. Croi x 

•JI 1-; Ri ver to th e Iowa bord er). The water use class ifi cati ons for th e stream reaches within 

•)I 1-i each of the major watersheds in the Lower Miss iss ippi Ri ver Basin fro m the confl uence 

1>1 15 with the Sa in t Cro ix Ri ver to the Iowa border li sted in item A are fo und in tabl es entitled 

1>1 I<> "Benefic ial Use Designati ons for Stream Reaches" publi shed on the Web site of the 

•n I ' Minnesota Po llution Contro l Agency at 

'JI 1x www.pca .state .mn.us/re ul ati ons/minn esota-rulemakin 1 . The tab les are incorporated by 

'JI 1•i reference and are not subj ect to freq uent change. The date after each wa tershed li sted in 

•i i .'o item A is the publi cati on elate of the appli cabl e tabl e. The water use class ifica ti ons fo r the 

•J J 21 other li sted waters in the Lower Mississippi River Bas in from the confluence with the St. 

•1 1 .' .. ' Croix Rive r to the Iowa border are as identifi ed in items 13 to D. See parts 7050.0425 and 

•J I ~< 7050.0430 for the class ifications of waters not listed. Designated use in fomia ti on fo r water 

')I 2-~ bodies can also be accessed through th e agency's Environm ental Data Access 

'J 1 25 (http ://www. pea.state.nm . us/quick- lin ks/eda-surface-wa ter-data) . 
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•12 . 1 A Streams (by eight-digit hydrologic unit code): 

•12.2 ( 1) 0704000 I Mississippi River - Lake Pepin (August 9, 20 16); 

'>2 ~ (2) 07040002 Ca nnon Ri ver (A ugust 9, 20 I 6): 

'>:' -+ (3) 07040003 !lississippi Ri ver - Winona (August 9, 20 16): 

'J2 5 (4) 07040004 Zumbro Ri ver (August 9, 20 16); 

•i2 (, (5) 07040006 Mississippi Ri ver - La Crescent (A ugust 9, 20 16) ; 

•>2 - (6) 07040008 Root River (A ugust 9, 2016) ; 

')2 x (7) 0706000 l Mississippi River - Reno (August 9, 20 I 6); and 

'J2 •1 (8) 07060002 Upper Iowa River (August 9, 20 16). 

'J2 111 [For text of items B to D, see M.R .] 

•12 11 Subp. 8. Cedar-Des Moines Rivers Basin. The water use class ifi ca tions for the stream 

'>2. 1: reaches within each of the major watersheds in the Cedar-Des Moines Ri vers Basin li sted 

•J2 . 1 i in item A are found in tabl es entitl ed "Beneficial Use Des ignations for Stream Reaches" 

1>2 1i published on th e Web site of the Minnesota Pollution Control Agency at 

'12 1 ~ www.pca .state .mn .us/regulations/minn esota-rulemaking. The tables are incorporated by 

'J2 11, reference and are not subject to frequent change. The date after each watershed li sted in 

'J2 ,- item A is the publication date of the applicable table. The water use classifications for the 

•;2 1x other li sted wa ters in th e Cedar-Des Moines Ri ve rs Basin are as identifi ed in items B to D. 

•n l'I See parts 7050 .0425 and 7050.0430 for th e classifications of wa ters not li sted. Designated 

•J2 _) 1; use infomiation for water bodies can also be accessed through the agency's Environm ental 

•J?. 21 Data Access (http ://www. pca.state. m n. us/q ui ck-1 i nk s/cda-s urface-water-data) . 

'>2 22 A. StTeams (by eight-digit hydro logic unit code): 

'J ) !~ ( 1) 07080 I 02 Upper Wapsipinicon River (August 9, 20 I 6); 
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'i' 1 (2) 0708020 I Cedar Ri ver (A ugust 9, 20 16) ; 

'lL~ (3 ) 07080202 Shell Rock Ri ver (A ugust 9, 20 16); 

'J U (4) 07080203 Winnebago River (A ugust 9, 201 6); 

•n .i (5) 07 10000 I Des Moin es Ri ver - I lead wa ters (/\ ugust 9, 20 16 ); 

'J' 5 (6) 07 100002 Lower Des Mo ines Rive r (A ugust 9, 20 16): and 

'J> r. (7) 07 100003 East Fork Des Mo ines Ri ver (A ugust 9, 20 16). 

'l> .- [f-'or text of items 13 to D, see M. R.] 

•n x Subp. 9. Missouri River Basin. The water use class ificati ons fo r th e stream reaches 

').' ') within each of the maj or watersheds in the Missouri Ri ver Bas in li sted in item A are foun d 

'J' 10 in tabl es entitl ed "Benefi cial Use Designati ons fo r Stream Reaches" publi shed on the Web 

9; 11 site of the Minnesota Pollution Control Agency at 

'Y' 12 www. pca.s tate. rnn.us/regul ati ons/minnesota- rul emaking. The ta bles are incorporated by 

'1~ 1; reference and are not subjec t to frequent change . The el ate aft er each wa tershccl li stccl in 

•n 14 item A is the publicati on date of the appli cabl e tabl e. The wa ter use classifica ti ons fo r the 

•n 1~ other li sted waters in the Missouri Ri ver Basin are as identified in items 13 to D. See parts 

'>' l b 7050.0425 and 7050.0430 fo r the class ifications of wa ters not li sted. Designated use 

'>« 1- informa ti on for water bodies can also be accessed through the agency's Environm ental Data 

'J\ 1 x Access (http ://W\vw. pca.state.mn. us/qui ck-I inks/eda-surface-water-data). 

'» 19 A. Streams (by eight-digit hydrologic unit code): 

'J~ .1 0 ( I ) I 0 170202 Upper Big Sioux Ri ver (A ugust 9. 20 16); 

'J ; -~ 1 (2) I 0 170203 Lower Big Sioux. Ri ve r (/\ ugust 9. 20 16 ); 

•n 22 (3) I 0 170204 Rock Ri ver (A ugust 9. 20 16) ; and 

'n 2; (4) 10230003 Little Sioux Ri ver (A ugust 9, 20 16) 
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'!-I I [For text of items B lo D, see 1\1.R .l 

•)-1 :? 7052.0100 \VATE ll. QU AL ITY STANDARDS. 

') -1 '\ [For text of subps I to 4, see 1\1.R.J 

'l-1-1 Subp. 5. Water quality standards app li cable to Class 28 and 2D waters. 

')-1 ~ Substance Units Aquati c A q uMi c Aquati c Hum an Wi ldli fe Applicable 
')-1 ( > Life Life l.i fe Health Chroni c Chroni c 
tJ -1 - Chroni c r·vfaximum Fina l Chronic Standard Standard 
')-1 x Standard Standard Acute Standard 
')-l ') Value 

•J.l I 0 
----

'>·l I I Arseni c, total ug/1 148 340 680 53"!" 53 

'! -I 12 Benzene ug/I I 14t 4487t 8974t 237 11 4 

'J-1 I ~ Cadmium, total ug/I subp 6 subp 6 subp 6 subp 6 
'J-1 1-1 (TH) 

'J-1 15 Chl ordane pg/I 225 225 

'J-1 I(, Ch lorobenzene ug/I IO t .1nt 846t 29 16 10 

') -1 1- Chromium 111 , total ug/J subp 6 subp 6 subp 6 subp 6 
'J -1 IX (T H) 

' l-1 1•1 Chromium VI, total ug/J 11 16 32 11 

1)-I ] 11 Copper, total (TH) ug/I subp 6 subp 6 subp 6 subp 6 

9-1 .:? I Cyanide, free ug/I 5.2 22 44 30240 5.2 

•J .. J 22 DDT pg/I 142 11 11 

1)-1 2 ~ Die ldrin pg/I 56000 240000 480000 6.5 6.5 

l) .. j 2 .i 2,4-Dimethylphenol ug/1 2 1 I :l 7 27'1 7 182 2 1 
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'!' I 2,4-Di ni trophenol ug/J 7 1 379 758 1982 7 1 

<)5 2 Endrin ug/1 0.036 0.086 0.17 0.0 16t 0.0 16 

l)~ ) Hexach lorobenzene pg/1 4 19 4 19 

')5 ..j. Hexachloroethane ug/J 6.2 6.2 

')' ) Lindane ug/I 0.95 l. 9 0.46 0.46 

•!5 (, Mercury. total ug/I 0.91 I .7 3.4 0.00 I 53 0.00 I 3 0.00 13 

')~ - Methylene Chl oride ug/1 156 1 ·i· 9600·i· 19200 ·l· 1994 156 1 

<)5 x ickel, total (TH) ug/I subp 6 subp 6 subp 6 subp 6 

')5 ') Parathion ug/J 0.0 13 0.065 0. 13 .0 13 

'!5 IO PCBs (class) pg/I 25.2 122 25.2 

'!5 11 Pentachlorophenol ug/1 subp 6 subp 6 subp 6 5.5t subp 6 

'>.' 12 (pH ) 

'J ' I ·1 Selenium, total ug/I 5.0 20t 40t 5.0 

'J ' 1-l 2,3 . 7.8-TC DD pg/I 0.0080 0 003 I 0.003 I 

')' 15 Toluene ug/I 253t I :l52t 2703t 45679 253 

') ' j(, Toxaphene pg/1 62 62 

'J ' ,- Tri chloroethylene ug/I 330 330 

95 IX Zinc, total (TH) ug/1 subp 6 subp 6 subp 6 subp 6 

'J5 I'! hhis standard or FAY was derived under chapter 7050. 

')' ~() Subp. 6. Water quality standards that vary with water quality characteristics. 

1h 21 [For text of items A and R. sec M.R.I 
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% 1 C. Standards th at va ry with pH applicable to Class 2f3 and 2D waters in the Lake 

% 2 Superior Basin are li sted in thi s subpart . Lxp. is the base e exponential fun cti on. 

% .. ~ Exampl e standards at pH of: 

<)(, -l Pentachloroph enol Formula, res ults in ug/1 6.5 7.0 7.5 8.0 8.5 

Chroni c standard exp.( 1.005[pH]-5.1 34) not to 
exceed 5. 5 ug/l 

4.0 5.5 5.5 5.5 5.5 
')( > 7 

<)(1 x Maximum standard exp.( 1. 005 [pH]-4.869) 5.3 8.7 14 24 39 

<)(, ' i Final acute va lue ex p.( 1. 005 [pf 1l -4 .1 75) 11 17 29 48 79 

% 10 7052.0llO METHODOLOGIES FOR DEV ELOPMENT OF STAN DARDS AN D 
% 11 CRITERIA, AN O BIOACC UM ULATION FACTORS. 

% 12 [For text of subps I and 2, see M.R.l 

% 1 ~ Subp. 3. Bioaccumulation factors. 13 ioaccum ul ation factors (13AFs) for calculating 

% 1-1 human health and wildli fe standards were developed and BAFs for calculating cri teria must 

% 1 ~ be developed using the methodology provided by Code off edera l Reg ulati ons, title 40, 

% l<i part 132, Appendi x 13, entitl ed "Great Lakes Water Quality Methodol ogy for Deriving 

')(, 1- 13 ioaccumul ation Factors," as amended through March 12, 1997, whi ch is adopted and 

% 1x incorporated by reference in part 7052 .00 15, item B, excep t that fo r hum an hea lth standards 

% l 'J and criteri a, the baseline BAF is multipli ed by the following lipid fracti ons whi ch apply to 

'>'' :o fish in both trophi c levels 3 (TL1) and 4 (TL_1), except as noted in item C: 

% _, 1 [For tex t of items A and B, see M. R .-1 

% 22 C. 0.015 for TL-t and 0.020 for TL 1 for Class 213 , 2Bd, and 2D waters . 

% ?:; [For text of subps 4 and 5, see M.R.] 

% ?. -1 REPEALER. Minnesota Rules, part 7050.0222, subpart 5, is repeal ed. 
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