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• Category 3 Waste Rock: Duluth Complex waste rock that has a sulfur content of greater than 

0.31% and less than or equal to 0.6%. 

• Category 4 Waste Rock: Duluth Complex waste rock that has a sulfur conte nt of greater than 

0.6% and all Virgin ia fo rmation waste rock. 

Waste Water Treatment System (WWTS): the two sets of t rea tme nt t rains, fo rmerly cons ist ing of the 

Waste Water Treatment Facility (WWTF) at the Mine Site and the Waste Water Treatment Plant (WWTP) at 

the Plant Site, that were previous ly at two locat ions and wou ld now be housed under one roo f at the Plant 

Site and all associated st ructures. These t reatm ent t rains have been combined to increase eff iciency and 

to allow greater operat ional flexib ility and improve ment th rough the adaptive wate r management 

process. Whi le the overall system includes all associated struct ures, this acronym is specifically used to 

refer to the bui lding that houses the treatme nt equipment, which is the pri mary component of the overall 

t reatment system. 

West Pit discharge : discharge from the West Pit after closure to an unnamed tributa ry to the Part ridge 

River. 
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Significant effort has been made to eva luate potential FTB dam de sign opt ions, including modifying 

bench widt hs and slopes, with th e most probab le dam design being provided in the Dam Safety Permit 

app lication. Material strengt hs, porewater pressure, and beach width have been established as part of th is 

des ign and th en varied by perfo rming sensit ivity anatyses or by evaluating different hydraulic load ing 

conditions to confirm resilience of th e des ign. These de sign paramet ers will continue to be reviewed as 

add itional data are obtained th roughout the development of th e FTB and, in accorda nce with the 

Observatio nal Meth od, th e engineering mode ls will be refined, and subseq uent des ign, construction, and 

op eration of the FTB adjusted if needed to ma inta in specified factors of safety. 

The Observational Method em ploys sequences of dat a gathe ring, deta iled calculations and perfo rmance 

predictions, add it ional data gat hering and observations, and design mod ifications as needed to mainta in 

required operat ing conditions at the Tailings Basin. First, the engineer uses available information to 
pr e p~re ~n initi~ I co n ce p t ~nd de ::;ig n th ~t w ill p red ict the be h~vio r o f the b~::;in , A,;, the ::;t~ge::; o f 

construction prog ress, the engineer monitors and tests the site to obta in more de tailed information. The 
predicted behavior is then compa red with the mea sured behavior, enabling the engineer to revise the 

original pred ictions. Repeating th is process leads to successive refineme nts in FTB dam design and 

construction. Tailing basin dams are typicalty built in stages, thus the Observational Method to design is 

well suited for minimizing risk. 

The planned instrumentat ion for the FTB dams will monito r changes in water levels and pressure head 

with in the dams, as well as for pote ntial deformation of the slope s, based on modeled behavior. The 

Contingency Action Plan included with th e Dam Safety Permit applicat ion will guide the initial respo nse to 

any unexpected conditions, including unanticipated seepage or slope movement. 

If updated stab ility mode ls project th at the planned or constructed FTB dams may not meet required 

factors of safety, adapt ive ma nagement actions will include some or all of the following: 

• Reconfirm the geomet ry of previously constructed segme nts of the FTB dams . 

• In it iate any field and/ or laboratory studies th at may be necessary to upda te material stre ngt h 
parameters and/ or phreatic surface data . 

• Updat e stability modeling using as-built d imensions and in-field and/ or in the labo ratory (as 

applicab le) dat a gathe ring. 

• Estimate the effects of poten tial op erational changes such as adjusting ta ilings depos ition 

proced ures to mod ify beach width or mod ifying the pond elevation to modify phreatic surface 

condit ions within the dam. 

• If opera t ional changes (such as change to slurry density, change to dam lift timing, mod ified po nd 

operations) can achieve the required facto rs of safety, implement those changes. 

• If stability mode ling indicates that operational changes or adaptive engineering controls cannot 

achieve the required facto rs of safety, implement cont ingency mitigat ions to resto re required 
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facto rs o f safety. Co ntinge ncy mitigat ions are o utlined in Sect ion 6.4 of Append ix 11.5) and 

summa nzed below. 

• Continue mo nitoring and/o r mod eling to estimate dam stability effects v.ith new o r adjusted 

en gineering cont rols. 

• If issues reocc u r, reinitiate the adapt ive manageme nt seq uen ce su mma rized above as app rop riate . 

FTB dam slop e stab ility continge ncy mitigat ion s are available if monito ring or the refined mode l estimates 

show th at, with ope rat ional changes , the FTB dams may not meet required facto rs of safety. In gene ral, 

sta bility ca n be mod ified by: 

• mod ifying b utt ressing to mod ify resisting force at the toe of the FTB 

• adjusting the overa ll slop e ang le of futu re lifts to mod ify d riving fo rce at the toe 

• adju sting be nch width s o f futu re dam lifts 

• adju sting futu re dam lift offsets 

• adju sting futu re dam lift heig hts and/o r rate of constructio n 

• including free-d ra ining u nde rd ra in layers or d ra ins to red uce th e phre atic su riace in th e FTB dam s 

If drain installat ion were req uired after the dev elopme nt of the Tailing s Bas in dams, the d ra ins would 

typicalty be insta lled using ho rizontal d rilling to insta ll d ra in casing and d rainage media . This techniq ue is 

app lied to vario us d rainage proje cts such as to nat ura l slop es, ra ilroad emba nkments, and tailings dams . 

The co n tinge ncy mitig.:itio n n,e..,::;u re::; li::;tcd ._,bove C..)n be imp leme nted ind iv id u..,lly o r in com bin ..,tio n ::; ._,::; 

needed to achieve th e req uired mitigat io n outcom es. 

Actio ns associated with continge ncy mitigat ion do not necessarily appty to unexpect ed and poten tia lly 

haia rdo us co nd itions threa tening th e integ rity and pe rfo rma nce of th e FTB. The se conditio ns are 

ad dressed in the FTB Continge ncy Action Plan, which is Att achment F to the Flotat io n Tailings Basin 

Manageme nt Plan (Appen dix 11.5). The purpo se of the FTB Continge ncy Actio n Plan is to de fine 

responsibilities and p rovide proced ures for ide ntifying and respond ing to u nexpected and pote ntia lly 

haia rdo us co nd itions threa tening th e integ rity and pe rfo rma nce of th e FTB. 

PolyMet will dev elop an overa ll Proje ct -wide Emerg ency Act ion Plan, into which the FTB Co nt ingency 

Actio n Plan will be incorpo rated . The Emerg ency Action Plan will be prepa red when Proje ct construction is 

nearly comp lete and perma nent st affinq has been estab lished, at wh ich time content and de leqat io n of 

responsibilities will be established . Th e Emerge ncy Actio n Plan is not a reg ulatory docu ment . Rat her, it is 

for th e use and safety o f o perat ion s personnel in the eve nt of unexpected emergencies and will be a 

comp ilation of p lans such as, but not limited to : FTB Continge ncy Actio n Plan, Spil Preventio n Contro l and 

Countermeasures Plan, Severe Weat he r Response Plan, and Emerg ency Notificat ion and Evacuatio n Plan. 

Enviro nmental insu rance will also be o bta ined for the Proje ct. 
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• minimizing o ngo ing seepag e to the environment from the L TVSMC ta ilings bas in and the 

pot ent ial for futu re see pag e from the FTB by insta lling seep age ca ptu re systems 

• maximizing subaq ueo u s disposa l of tailing s to minimize o xidat io n and pot ent ial wat er q uality 

impacts from the Tailings Basin 

To des ig n the FTB and the FTB dams , PolyMet engag ed indepe nde nt pro fessio nal eng ineers from Barr, 

reg istered in the state o f Minnesota who are proficient in the des ig n, const ruct ion, o pe ratio n, and 

reclamation of ta iling s bas ins, dams , and react ive mine wast e d isposa l facilities . Indepe nde nt professio nal 

engineers Dr. Scott Olson and Mr. Richard Davidso n, proficient in the applicab le su bject matte r, a lso 

assisted in portio ns o f FTB dam de sig n. Append ix 1.10 conta ins docu mentat ion demo nstrating the 

expe rience of the se eng ineers in this rega rd. The FTB desig n process evaluat ed a ltern ative dam 

co nstructio n and tailing -d isposa l meth ods . The se lected dam d esig n uses the upst ream co nstructio n 

meth od with existing LTVSMC coa rse ta iling s forming the exterior sh ell of the dam . The LTVSMC tai ings 

th at will u nde rlie the FTB are of su itab le st rength as a fou ndat ion for su bseq u ent dam ra ises, and are 

su fficientty permeab le to minimize phreatic water level increases within the dams . 

The fo llowi ng sect ion s p rov ide a n ov e rview o f the FTB des ig n re qu ireme n ts a nd ove ra ll des ig n p la ns. 

10.2.3.1 Storage Volume 

Po lyMet will ge n erate app roximat ely 11.3 million short to ns o f Flotatio n Tailings annually (ap proximate ly 

10.3 nl llio n in-p lace cub ic yard s annually) for an estimated cu mulat ive tota l o f 225 millio n short tons 

(approximately 207 million in-place cubic yards) . Table 10 -7 and Fig ure 10-2 present st age-sto rage 

calculations and re latio nships for the FTB des ig n. Table 10-7 presen ts the se re latio nships re lative to the 

tota l dam raise increme nts o f 20 feet for Lifts 1 thro ugh 7 and 10 feet for Lift 8. Tab le 10 -2 presents a 

g raph of cu mulat ive FTB capacity versus tailings e levatio n. The pe rmit app lication sup port d rawing set 

co ntained in Appe ndix 6 co ntains the layout plan and desig n o f th e FTB. 

10.2.3.2 Geo teehnieal Stability 

Po lyMet will const ruct and ope rate the FTB in a ma nner that is est imated to achieve desired slope stab ility 

facto rs of safety, and in turn , immed iate and long -te im stab ility. Achieving the desired factors of safety is 

an ite rat ive desig n process wherein the geomet ry of the dam . the seep age co nd itio ns within the da n,. and 

the material characteristics of the dam foundat ion, the dam , and the tailings are anatyzed in co ncert to 

arrive at a dam config u rat ion of ad eq uate stability. The de sig n of the FTB dams is based on seepage and 

slope stab ility analyses of: 

• the existing L TVS MC ta iling s bas in 

• the Tailings Basin with the FTB dam s at maximu m heig ht 

• the Tailings Basin with the FTB dam s d uring constru ctio n 

• the Tailings Basin with the FTB dam s su bject to vario us potentia l liqu efaction trigg ering events 
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• a flow liquefa ction worst case scenario 

• the Tailings Basin with the FTB dam s during closure and postclo su re mainte nance 

Data u sed in th ese anatyses, th e meth ods used for seepa ge and stab ility mod eling, the approac h for 

select ion o f mat eria l strength de sign param ete rs, and mode ling outcom es are presente d in 

Reference (45). 

The sta bility mod eling dete rmined that Po lyMet 's p roposed Tailings Basin des ign meets required factors 

o f safety for a ll expected co nditions : 

• existing conditions at th e LTVSMC tailings ba sin (before the FTB is constructe d) 

• inte rim co nd itions (while the FTB is under co nstruction), with p lanned operating cond it ions 

• maximum he ight, with planned ope rat ing co nd itions of the Tailings Basin 

• maximum he ight, with planned closu re and postclosure mainte nance cond it ions of the Tailings 

Basin 

Po lyMet's mode ling also det ermined that the p ropo sed Tailings Basin design mee ts req uired facto rs of 

safety for a series of poss ible, but increasingty less likely, cond it ions: 

• maximum he ight, with a plugged d rain, a rapid load , o r erosion 

• maximum he ight, with an unknown trigg ering event causing all contract ive mat eria ls to lique fy 

• maximum he ight, with a seismic event 

To assess how these results might be affected by uncertainty and variab ility in the so il strength values, a 

sensit ivity anatysis was conducted . Sensitivity analysis result s show the following : 

• the likelihood th at the factor of safety (FOS) is less th an the required value when the dam is at 

maximum he ight, unde r normal ope rat ing co nd itions, is 0% 

• cumulative p robab ility that the FOS is less than the req uired value when the dam is at maximum 

height, with an unknown triggering event causing all co ntractive mate ria ls to liquefy, is less th an 

2% 

• it is o rde rs of mag nitude mo re probab le th at the required FOS will be above the required value 

than it is th at a dam failure will occu r 

Slope stability ana tyses were ca rried out for critica l dam cross-sect ions (F, G, and N) shown on Figu re 10-3, 

Figure 10-4, and Figure 10-5, respectively, with st rat ig rap hy or so il pro files interpreted from bori ng 

information . Table 10 -8 provides a summaiy of slope stability safety facto rs com puted for each 

compo nent of the stab ility anatysis. 
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Po lyMet will co nfigure the FTB dam s to have a FOS eq ual to o r greater t han 1.3 for und ra ined shea r 

st rengt h sta bility ana lysis of yie ld (USSA,.., ) conditio ns and eq ual to o r greater t han 1.5 for effective 

st rengt h sta bility ana lysis (ESSA) conditio ns. The FTB dam d esig ns have an overall FOS equal to or greater 

th an 1.1 for the worst -case fu lly liqu efied shear st rength analysis of liq uefa ctio n (USSAr,.) ba se line cas e (at 

end of o pe ratio ns). To achieve st ab ility req uired for the worst -cas e USSA1iq co nd itio n, Po lyMet 

inco rpo rated a to e-of-dam butt ress, und erd rain, and mid -slop e setbac k into the dam de sig n; the se a re a ll 

commo n d esig n featu res used fo r mod ifying dam stab ility. 

Fina lly, du ring co nstructio n of FTB dams , Po lyMet will ame nd the exte rio r face of the dams with a 

bento nite layer. As shown o n Drawing FTB-024 provided in Append ix 6, the be nto nite layer will limit 

o xygen infiltrat ion into the contained Flot at ion Tailing s. The amendme nt will also red uce rainwate r 

infiltratio n into the dam s, which has a be nefit in te rms of increas ed slo pe sta bility sa fety facto r. The 

QA/QC p lan fo r be nto nite layer co nstructio n will be prepa red following comp let io n of the work outlined 

in the Temp late fo r Pilo t/ Fie ld Testi ng o f Bentonite Amendm ent of Tailing s, provid ed as Attac hmen t I of 

Append ix 11.5, which was a lso part of the Dam Safety Permit Applicat io n. 

10.2.3 .3 Freeboard Requirements 

The FTB de sig n incorpo rate s the freeboa rd req uired for the FTB to sa fety accommodate p recip it atio n 

events witho ut overtop ping the dams . Po lyMet cond ucted a hydro logy st udy to dete rmin e the wat er 

(po nd) level bo unce (increase in st age d ue to flood flow o r sto rm event) in the FTB Pond du ring the 

pro bab le maximum prec ipitat ion (PM P), 1/ 3 PMP, and 2/3 PMP events . The hyd rology stud y report is 

included as Attac hment C o f the Flotatio n Tai ings Manageme nt Plan (Appen dix 11.5). The e levat ion 

d ifference betwe en th e maximum po nd e levation and planned dam e levat io n will yield freeboa rd rang ing 

from 5.25 feet (for fu ll PMP) to 26.5 feet (fo r 1/3 PMP) o n the ba sis of the assumed start ing wat er level 

e levat ions. Po lyMet will manage the wat er leve l so that minimu m free boa rd, (i.e ., 5.25 feet) will not be 

exceed ed du ring op eratio n. This would mean there would not be a need fo r an emerge ncy overilow 

unless there was a ra infall g reate r than a 35-inch rainfall in 72 ho urs. 

The proba bility o f a PMP event occurring d uring Project o perat ion s and reclamat io n is low. The PMP 

ut ilized fo r anatysis of FTB freeboa rd req uirements, which rep resents appro ximate ty 35 to 38 inche s of 

rainfall in a 72-ho ur event fo r the FTB ove r the 20-yea r mine life, do es not have an assign ed retu rn period , 

bu t has been estimated to range from 100,000 to 1 billion yea rs (Reference (46)). The 1/3 PMP event 

rep resents approximate ly 11.7 to 12.7 inches, and the 2/3 PMP event repre sents app roximat e ly 23 .3 to 

25.3 inches fo r the FTB over th e 20-year mine life. These values a re depe nden t o n the locat io n and a rea of 

land cons idered and a re spec ific to the a rea covered by the FTB, wh ich is why a rang e is provid ed for eac h 

rainfall even t. Hence, despite th e fact that po nd elevatio ns ca nnot b e q uickly adju ste d in anticipat io n of a 

PMP event and e levat io ns may vary from th ose u sed for the po nd bo unce com pu tatio ns, t he probab ility 

o f an emergency discharge occurring d uring the 20-year op erating life of the FTB and p rio r to the 

cessat ion o f \N'WTS ope rat ions is very low. However, an em erg ency overflow channel is incorporat ed into 

the dam d esig n in the even t th at a partia l to full PMP event doe s occu r. 
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Table 10-8 Summary of Slope Stabil ity Ana lyses for FTB Dam s 

Cross-Section Loc.,tion 

Ta rg et Factor of Safety 1.3 1.3 1.1 .. 
Exist ing Condition s 1.83 3.11 

Inter im Lift 2 2.26 3.72 2.29 3.30 

Int erim Lift 4 1.96 3.72 1.95 3.29 

Inter im Lift 6 1.97 3.73 1.95 3.29 1.88 4.43 

Lift 8 w/ Normal Pool 1.84 3.72 1.86 3.29 2.00 4.58 

Lift 8 w/ PM P Event 1.82 3.67 1.85 3.29 1.91 4.34 

long- Term Sti>b~lity • Stei>dy Sti>te Seepi>ge 

End of Operat ion 3.72 

20 Years after Closure 3.89 

200 Years afte r Closure 3.86 

2000 Years after Closure 3.87 

Liquefoction Triggering ~ lysis 

Baseline 2.13 

Plugged Drain lift 1 1.91 

Lift 1 Rapid Load ing 1.78 

Eros ion1 1.07 

Plugged Drain Lift 8 2.12 
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Operat ion Lift 8 

20 Years afte r Closu re 

200 Years aft er Closure 

2000 Years afte r Closure 

Notes: 

1.10 

1.32 

1.68 

1.74 

1.10 

Simplified analysis a ppro ach used in Geot echnical Data Package - Vol. 1 - Ver. 8; de tailed ana lysis app roa ch yields FOS > 1.10. 
Abbreviations: 
ESSA = Effective Stre ss Stability Analysis 
FTB = Flotation Tailings Basin 
PMP = probable maximum precipitation 
USSA = Undrained Streng th Stab ility Analysis 
Source : Adapte d from Refere nce (45 ) 
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review. Test projects have also been , d iscussed betwee n PolyMet and th e DNR for the FTB Pond Bottom 

Cover System and the Catego ry 1 Wa ste Rock Stockp ile Cover Syste m. Work plans for the se two te st 

projects will be submitt ed to ONR for review and app roval during op erations prio r to implementation. 

15.8 Plans to Transition from Mechanical to Non-Mechanical Water 
Treatment 

An importa nt object ive o f the Project is to provide water treatment for as long as necessary to meet 

app licable regulatory standa rds at gr oundwat er and surface wate r comp liance po ints. The Project include -s 

lo ng-term mechan ical trea tment at ithe WWTS with a goa l o f transition ing to a non-mechanical treatm ent 

te chnology req uiring less maintenance over the long te rm. This goa l is consistent with the closure and 

postclosure maintenance requireme nts of the PTM Reg ulat ions, includ ing th e regulatory goa ls of 

minimizing and eventua lty eliminating the need for maintenance. 

This Sect ion 15.8 provides PolyMet's plan for transitioning from mechan ical wate r treatm en t to non­

mechanical t reatment techno log ies ,after the 20-year mine life. Po lyMet p lans to transition from 

mechanical to non-mechanical wate r t reatme nt as soo n as PotyMet can demo nstrate that non- mechanical 

wat er treatment technolog ies will effectively treat water to meet th e app licable wate r quality standa rds . 

Po lyMet will co nduct evaluat ions, includ ing data collection and pilot -st ud ies, during the mine op erations 

and after operations cease to demonstrate the ability to transition to non-mechanical water treatment 
wh ile maintaining compliance with app licable wate r quality standa rds . As described in Section 6.0 of 

Appendix l l A, PolyMet's evaluation of non-mechanica l treatm ent syst ems will include seve ral 
c,ompo nents of the Project , including the Categoiy 1 Stockp ile Groundwater Conta inment Syste m, West 

Pit overilow, FTB seepag e capt ure systems , and FTB Closure Overflow (po st -mechanical treatm ent 

opt ions) . 

Non-mechan ical wate r treatment te<hnolog ies are proven meth ods of water treatm ent, but the y need to 

be tailo red to site -spec ific cond itions, p rincipa lly those relating to water quality. Non-mechanical water 

tre atm ent techno log ies can be thoro ughly evaluated in four step s: (1) co llecting site -specific informat ion 

(e .g ., hydro logy and influent wate r q uality), (2) laboratory test ing, (3) p ilot -sca le-te sting, and (4) designing 

a1 system for full-sca le implementatio n. 

Po lyMet to date has collected and a natyzed site- specific wate r quality data . It also has conducted 

e xte nsive mod eling with respect to the ant icipated pe rformance of the Project 's po llution cont ro l systems, 

includ ing th e Tailings Basin and the assoc iated seepag e capture system s, the WWTS, and various liners 

a nd covers to prevent g roundwat er infiltration and surface wate r runoff o f const itue nts of concern. 

Subject to review and ap proval by the ONR, PolyMet plans to undertak e a number of add it ional da ta 

c,o llection and analyses during op erat ions, such as those summa rized below. 

At the Tailings Basin, add itional site- specific hydro log ic informat ion will be co llected when the FTB 
Seepag e Containment System is constructed and throughout op erations. Also, ne ar the end of the 

op erations phase, the obse1Ved water quality at the toe of th e basin wi II p rovide insight as to the long­

te rm water quality expected at the 1iailings Basin related to Po lyMet' s op eration. Thus, the four steps for 
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eva luat ing non-mechanica l wate r treatme nt at the Tailings Basin will be imp leme nted during Project 

op erations, pote nt ially a llowing the non-mechanical water t reatment system at the Tailings Basin to be 

pu t in place short ly afte r op eratio ns are comp let e and the FTB po nd bo tt om cover is installed . If the 

tr ansition to non-mechanica l treatm ent is undertake n prio r to the comp letion of West Pit flood ing, Co lby 

Lake wate r possibly co uld be used to aid in the flood ing of the We st Pit If Colby Lake water we re used to 

a id in West Pit flood ing, PotyMet wo uld app ly for an ame ndment to its. Wate r Approp riat ion Permit. 

Alternatively, West Pit flood ing could be extended, depe nding on wate r quality resu lts and ot her 

c,onsiderations. 

At the Mine Site, the four steps for evaluating non-mechanical treatment technologies could be finalized 
in less th an th e t ime estimated for com pletion of the West Pit flood ing (e.g ., approximate ly 35 yea rs afte r 

the end of Proje ct ope rat ions). Addi·tional time is included in PolyMet 's cu rrent plan, however, because th,e 

wate r quality in the p it may take some time to reac h eq uilibrium after the West Pit has flooded . The refore:, 

Po lyMet anticipat es imp lementing tlhe four evaluat ion step s during the closure phase (approximately Mine 

Yea r 25 - Mine Year 28). As a resu lt, non-mechanical water t reatment t ,echno logy co uld be imp leme nted 

at th e Mine Site a few yea rs after the West Pit has bee n flood ed during the post closure maintenance 

ph ase, currentty projected for Mine Yea r 55. Additional deta ils rega rding the rate and timing of p it 

flood ing are provided in Section 6.1.2.2 of Appe nd ix 16 .19. 

The wate r mod els used to support permitt ing for the Project were not designed to estimate when 

tr eatme nt for com pliance with wate.r quality sta nda rds can be ended , no r are they inte nded to est imate 

when treatme nt can tra nsit ion from mechanical to non -mechanical sys tems . Rathe r, PotyMet will assess 

actua l treatme nt requireme nts on a recu rring basis through operat ions and the post -ope rat ions phases 

based on the actu al resu lts o f monito ring discharges, pe rio rmance o f e ng ineering cont rols, and water 

reso urce conditions. This process wi II re ly on monito ring resu lts and add itional analyses to continuousty 

protect g roundwate r and su rface water in comp liance with app licable wate r quality sta nda rds . Data 

c,o llected during ope ratio ns will be u sed to refine the t imeline assoc iated with th e transition to non­

mechanical t reatment. 
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H Date : December 8, 2017 
NorthMe t Project 
Adaotive Water Mana11:ement Plan 

POLYM E T Version : 12 Page 10 

Table 2·1 Proposed Water Quality Targets (PWQTs) fo r Mine Water Treatment 

Recla-
mation 

and Post-
Parameterl'l Operations Closure closure Basis 

Metals/lnorganics (IJgl L, exce pt where noted) 

Aluminum 125 125 125 
Minnesota Rules, part 7050 .0222 Class 28 
(chronic standard) 

Antimony 31 31 31 
Minnesota Rules, part 7050.0222 Class 28 
(chronic standard) 

Operations , reclamation and closure : Minnesota 

Arsenic 10 10 4 
Rules, part 7050 .0221 Class 1 (Primary MCLs) 

Postclosure maintenance : preliminary impact 
assessmen t 

Barium 2,000 2,000 2,000 MN Groundwa ter (HRL, H8V, or RAA) 

Beryl lium 4 4 4 
Minnesota Rules, part 7050.0221 Class 1 
(Primary MCLs) 

Boron 500 500 500 
Minnesota Rules, part 7050.0224 Class 4A 
(chronic standard) 

Cadm ium<2> 5.1 4.2 2.5 
Minnesota Rules, part 7052.0100 Class 28 
(chronic standard) 

Chromium<3> 11 11 11 
Minnesota Rules, part 7052.0100 Class 28 
(chronic standard) 

Cobalt 5 5 5 
Minnesota Rules, part 7050.0222 Class 28 
(chronic standard) 

Coppe,<21 20 17 9.3 
Minnesota Rules, part 7052.0100 Class 28 
(chronic standard) 

Iron 300 300 300 
Minnesota Rules, part 7050.0221 Class 1 
(Secondary MCLs) 

Lead<2l 10.2 7.7 3.2 
Minnesota Rules, part 7050.0222 Class 28 
(chronic standard) 

Manganese 50 50 50 
Minnesota Rules, part 7050.0221 Class 1 
(Secondary MCLs) 

Nicke1<21 113 94 52 
Minnesota Rules, part 7052.0100 Class 28 
(chronic standard) 

Selenium 5 5 5 
Minnesota Rules, part 7052.0100 Class 28 
(chronic standard) 

Silver 1 1 1 Minnesota Rules, part 7050.0222 Class 28 
(chronic standard) 

Thallium 0.56 0.56 0.56 
Minnesota Rules, part 7050.0222 Class 28 
(chronic standard) 
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2.2.1.4 Category 1 Stockpile Groundwater Containment System 

The Category I Stockpile Grotllldwater Containment System will continue to operate during the 
reclamation and closure phases . Water collected by the containment system will be collected and routed 
to the WWTS for treatment prior to being pumped to the East or West Pit . 

2.2 .2 Maintenance of Recla imed Areas 

Establishment of dense vegetative cover and root mass is among the most effective methods to minimize 
erosion, so the quality and density of the vegetation will be periodically reviewed after reclamat ion 

construction is complete. Reclaimed areas will be inspected at least twice per year (in the spring and fall) , 
as necessary, or as required by Minnesota Rules, part 6132.5200. Any areas that have been damaged by 
erosion, animal activity, or that have Jost vegetation ,vill be identified . A plan to reseed or repair the 
damage ,vill be developed and implemented. 

Reclaimed mine overburden slope erosion ,viii be corrected and re-vegetated as needed . In areas where 
excess erosion is a repetitive problem, channels and/or outfall structures will be designed for those 

specific locations. 

2.3 Postclosure Maintenance 
Once the closure activities described in Section 2.2 are complete, a postclosure maintenance phase ,vill 
begin. Monitoring ,vill likely occur at a reduced frequency from the closure phase. Monitoring, reporting, 

and water treatment will continue until release from postclosure maintenance is granted by the DNR in 
accordance with PTM Regulations. If any of the monitoring data shows that additional work is needed, a 

plan will be created and implemented. 

2.3 .1 Water Management During Postclosu re Maintenance 

More details on Mine Site water management in the postdosure maintenanc e phase are presented in 
Section 2 of Appendix 11.4 of the Application and swnmarized in this section. During the postclosure 
maintenance phase , Mine Site water managemen t tasks presently are anticipated to include the following: 

• continued operation of the WWTS , ,vith treated water discharge to a tributary of the Partridge 
River until the transition to non-mechanical treatment (Section 2.3.1.1) 

• select pump and pipe removal, including the CPS and Mine to Plant Pipelines (MPP) , once 
pumping has ceased from the Plant Site to the West Pit (2.3. I. I) 

• equalization basin decommissioning and reclamation (2.3. I . I) 
• maintenance of the water level in the West Pit below the natural overflow elevation, tllltil the 

transition to non-mechanical treatment (Section 2.3 .1.2) 

• continued pumping of the Category I Stockpile Grotllldwater Containment System drainage to 
the WWTS (Section 2.3.1.3), until the transition to non-mechanical treatment 

The ultimate objective is to transition from the mechanical treatment provided by the WWTS to non­
mechanical treatment systems as early in the reclamation, closure , and postclo sure maintenance phases as 
possible, as described in Section 8.0. Options for non-mechanica l water treatment at the Mine Site during 
the postdosure maintenanc e phase are summarized in this section, Section 8.0 , and described in more 
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and water treatmen t will continue until release from these activities is granted via the PTM. If any of the 

monitoring data shows that additional work is needed , a p lan will be created and implemented to further 

improve water quality . 

3.3.1 Water Management During Postclosure Maintenance 

Water management in the postdosure maintenance phase at the Plant Site will continue much the same as 

during the closure phase . The primary difference will be that after the West Pit is completely flooded , 

West Pit water will be treated at the WWTS , and WWTS effluen t will be discharged at the Mine Site, 

through an unnamed creek downstream of the future West Pit overflow. Also , during the postclosure 

main tenance phase , Jess water is captured by the ITB seepage capture systems as the ITB pond bottom 
cover system and bentonite-amended beaches and slopes reduce the infiltration through the ITB. 

Additionally , more WWTS effluent is discharged to the tributaries for stream augmen tation than during 

the closure phase (Large Table 8 of Water Modeling Data Package Vol 2-Plant Site of Appendix 16.20 of 

the Application). Additional details on water management in the postclosure maintenance phase are 

presented in Section 4 of Appendix 11.4 of the Appl ication and summarized in this section. 

The ultima te objective is to transition from the mechanical treatment provided by the WWTS to non ­

mechanical treatmen t systems as early in the reclamation, closure , and postclosure maintenance phases as 
possib le, as described in Section 8.0 . Options for non -mechanica l water treatmen t at the Plant Site during 

postc losure maintenance are summarized in this section and Section 8.0 and described in detail in 
Section 6 of Appendix I 1.4 of the Application . The trans ition from mechanical to non -mechanical 

treatment will occur only after the site -specific designs for non -mechanical systems have been proven and 

approved by the appropriate regu latory agenc ies. 

Two non-mechanical treatment systems at the Plant Site, which are independent of each other , could be 

used for Jong-term treatment of water from the ITB seepage capture systems and the ITB Closure 
Overflow . It is expected that the ITB Non -Mechanica l Treatment System to treat tailing basin seepage 

wil l be dep loyed earlier than the ITB Closure Overflow (post-mechanical treatment options) . The WWTS 

,vill continue to treat tailings basin seepage and ITB pond water until the transition to each of these 

system5 (Section 6.4 and Section 6.5 of Appendix I 1.4 of the Application , respectively). 

3.3.1.1 WWTS 

During the postclosure maintenance phase , the WWTS ,vii i continue to treat water collected by the ITB 
seepage capture system5, any HRF drainage , and excess water from the ITB Pond as needed to prevent 

overflow or unt il transition to non -mechanical treatment systems occur for these waters. The WWTS will 

continue to opera te in the same configuration used during the operations and reclamation phases. Solids 

management may include chemica l precipitation. WWTS secondary membrane separation unit 
concentrate will be precip itated and/or evaporated, with the residual solids disposed at an appropria te 

permitted landfill. WWTS effluen t ,vill continue to be di5charged to Second Creek, Unnamed Creek , and 
Trimble Creek for stream augmentat ion (Section 3.2 . 1.5) as well as to an unnamed creek downstream of 

the future West Pit overflow . 
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