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TECHNICAL MEMORANDUM REPORT
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FR O M : BasinW ellsAssociates,P L L C

P R EP AR ED BY: BuckS chm idt,P rincipalHydrologist
BasinW ellsAssociates,P L L C

R EVIEW ED BY: M artinJ.R ex,R .G.,
BasinW ellsAssociates,P L L C

DAT E: M arch7,2016

P R O JECT N O .: 15-005

S U BJECT : 2015 Freeport– M cM oran-S ierritaInc.-M itigationFacilitiesM onitoring
R eport.

1.0 INTRODUCTION

T hisM itigationFacilitiesM onitoringR eportdocum entsgroundw aterpum pingfortheFreeport-M cM oR an

S ierritaInc.(S ierrita)S ulfateM itigationActionW ellField(W ellField)undertheMitigation Plan for Sulfate

with Respect to Drinking Water Supplies in the Vicinity of the Freeport-McMoran Sierrita Inc. Tailing

Impoundment, Mitigation Order on Consent, Docket No. P-50-06 (ClearCreekAssociatesP L C,2013). T his

reportdescribesw ellfieldandconveyanceoperationalconditionsforcalendaryear2015andconsistsdata

forpum ping system availability,w ellpum ping rates,and totalsystem pum ping. T he actualsystem

pum ping iscom pared to design specificationsto assessthe m itigation facilitiesw ith respect to their

m echanicalcapacity topum pandconvey therequiredvolum esofw ater.

T heW ellField consistsoftw o m ajorparts:theInterceptorW ellField and theM itigationW ellField. T he

InterceptorW ellField currently consistsof26 active interceptorw ells(IW s). T he M itigation W ellField

consistsoffourplum e stabilization (P S )w ells,fourm asscapture (M C)w ells,and six focused feasibility

study (FFS )w ells. T he P S ,M C,and FFS w ellsw ere installed betw een 2011 and 2013 w ith fulloperation

occurring in early 2014. T he locationsofthe w ellsofthe W ellField are show n on Figure 1. T able 1
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tabulatesw ellinform ation including cadastrallegallocations,perform ance and target yield rates,w ell

constructiondetails,com pletiondateandw ellage.

Figure 1. Sierrita Sulfate Mitigation Action Well Field
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TABLE 1. SIERRITA SULFATE MITIGATION ACTION WELL FIELD CONSTRUCTION INFORMATION

Well
Cadastral
Location

ADWR
Reg. No.

(55-)

2014-2020
Performance
Goal Pumping
Rates (gpm)

Target
Pumping

Rates
(gpm)

Well
Depth

(ft)

Well
Dia.
(in.)

Borehole
Diameter

(in.) Casing Material

Upper
Screen

Depth (ft
bls)

Lower
Screen

Depth (ft
bls)

Pump
Gallery?/Interval

(ft bls)

Current
Pump

Setting (ft
bls)

Filter Pack
Material

Basinfill
Alluvium

Base Depth
(ft bls)

Drill
Year

Well
Age

IW-1 D-18-13 29DCD 623129 250 250 855 14 S T EEL 234 843 N o 480 GR AVEL 760 1978 37.6

IW-2A D-18-13 28CCC 216464 300 300 1051 14 20 S T EEL 350 1031 600-640 620 GR AVEL 1020 2008 8.0

IW-3A D-18-13 28CBC 201732 500 500 1052 14 20 S T EEL 400 1030 N o 540 GR AVEL 820 2004 12.2

IW-8 D-18-13 28BCC 508236 350 350 783 14 20 S T EEL 382 783 N o 540 GR AVEL 759 1984 31.6

IW-9 D-18-13 28BCC 508238 200 200 853 14 20 S T EEL 412 853 N o 605 GR AVEL 740 1984 31.6

IW-4 D-18-13 28BCB 623132 40 40 946 14 S T EEL 312 946 N o 600 GR AVEL 490 1978 37.6

IW-24 D-18-13 28BBB 200556 50 50 884 14 20 S T EEL 348 860 N o 602 GR AVEL 410 2004 12.2

IW-5A D-18-13 28BBB 219131 40 40 900 14.5 20 S T AIN L ES S S T EEL 382 890 620-640 630 T ACN A
GR AVEL

436 2010 5.8

IW-23 D-18-13 21CCB 200555 120 120 964 14 20 S T EEL 375 935 N o 550 T ACN A
GR AVEL

420 2004 12.2

IW-10 D-18-13 21CBC 508237 250 250 831 14 20 S T EEL 420 831 N o 600 GR AVEL 730 1984 31.5

IW-22 D-18-13 21CBC 200554 300 300 590 14 20 S T EEL 359 560 N o 550 GR AVEL 550 2004 12.2

IW-11 D-18-13 21CBC 508235 325 325 605 14 20 S T EEL 371 605 N o 500 GR AVEL 563 1984 31.5

IW-6A D-18-13 21BCC 545565 80 80 497 12 20 S T EEL 356 456 N o 460 GR AVEL 456 1994 21.3

IW-12 D-18-13 21BCB 545555 125 125 600 12 20 S T EEL 358 560 N o 560 GR AVEL 498 1994 21.2

IW-13 D-18-13 21BBC 545556 0 0 497 12 20 S T EEL 355 456 N o 460 GR AVEL 452 1994 21.2

IW-14 D-18-13 21BBB 545557 60 60 549 12 20 S T EEL 357 508 N o 520 GR AVEL 509 1994 21.2

IW-15 D-18-13 16CCC 545558 40 40 547 12 20 S T EEL 357 506 N o 505 GR AVEL 507 1995 21.1

IW-19 D-18-13 16BCC 545562 150 150 540 12 20 S T EEL 379 499 N o 522 GR AVEL 498 1995 21.1

IW-20 D-18-13 16BCB 545563 0 0 502 12 20 S T EEL 380 460 N o 460 GR AVEL 470 1995 21.1

IW-21 D-18-13 16BBC 545564 100 100 601 12 20 S T EEL 400 560 N o 520 GR AVEL 520 1995 21.1

IW-25 D-18-13 28CBD 219596 400 400 782 16 24 S T AIN L ES S S T EEL 359 720 N o 732 S IL ICA S AN D 475 2010 5.3

IW-26 D-18-13 28BCD 219143 350 350 780 16 24 S T AIN L ES S S T EEL 340 720 N o 732 S IL ICA S AN D 475 2010 5.3

IW-27 D-18-13 28BBD 219136 100 100 720 14 22 S T AIN L ES S S T EEL 380 660 N o 672 S IL ICA S AN D 465 2010 5.3

IW-28 D-18-13 21CCA 219137 400 400 760 16 24 S T AIN L ES S S T EEL 380 700 N o 712 S IL ICA S AN D 680 2010 5.3

IW-29 D-18-13 21CDA 222865 600 600 770 16.62
5

24 S T AIN L ES S S T EEL 440 730 N o S IL ICA S AN D 730 2014 1.9

PS-1 D-18-13 03BBA 220861 750 700 1020 16.62
5

24 HS L A 560 980 640-680 890 S IL ICA S AN D 914 2011 4.2

PS-2 D-17-13 34CDC 220862 800 800 1130 16.62
5

24 HS L A 560 1090 640-680 870 S IL ICA S AN D 1090 2012 3.8

PS-3 D-17-13 34CDD 220863 800 800 1200 16.62
5

24 HS L A 520 1160 600-640 S IL ICA S AN D 1160 2012 3.8

PS-4 D-18-13 03BCA 220864 1000 1000 1060 16.62
5

24 HS L A 560 1020 640-680 893 S IL ICA S AN D 1020 2012 3.7

MC-1 D-18-13 16DAA 221660 0 900 915 16.62
5

24 HS L A 479 875 599-639 824 S IL ICA S AN D 875 2013 2.8

MC-2 D-18-13 10CCB 221761 0 700 980 16.62
5

24 HS L A 479 940 600-640 855 S IL ICA S AN D 940 2013 3.0

MC-3 D-18-13 09AAA 221661 750 600 870 16.62
5

24 HS L A 530 810 N o 830 S IL ICA S AN D 810 2012 3.3

MC-4 D-18-13 04DDC 220842 600 600 830 16.62
5

24 HS L A 560 770 N o 810 S IL ICA S AN D 770 2012 3.6

FFS-1 D-18-13 21ABC 221662 338 800 790 16.62
5

24 HS L A 448 729 N o 753 S IL ICA S AN D 730 2013 3.0

FFS-2 D-18-13 16DCA 221663 300 700 750 16.62
5

24 HS L A 470 690 N o 703 S IL ICA S AN D 680 2013 2.9

FFS-3 D-18-13 16ACD 221664 225 400 800 16.62
5

24 HS L A 510 740 N o 762 S IL ICA S AN D 736 2013 3.1

FFS-4 D-18-13 16ABA 221665 150 200 871 16.62
5

24 HS L A 540 830 640-680 788 S IL ICA S AN D 830 2012 3.2

FFS-5 D-18-13 09DBA 221666 225 1000 800 16.62
5

24 HS L A 569 739 N o 775 S IL ICA S AN D 740 2012 3.2

FFS-6 D-18-13 09ACA 221667 225 600 830 16.62
5

24 HS L A 528 769 N o 750 S IL ICA S AN D 770 2012 3.3

Notes: ft bls = feet below land surface; in. = inches; HSLA = High Strength Low Alloy Steel



T ECHN ICAL M EM O R AN DU M 2015 S ierritaM itigationFacilitiesO peration

4

c:\basinw ells_associates_031711\2015_projects\fm i\iw -
w ellfield_m onitoring\deliverable\report\final\2015_facilities_report\basinw ells_final_fm i_2015_sulfate_m itigation_facilities_m onitoring_tm _0

307116.docx\3/6/2016\b

2.0 WELL FIELD OPERATIONS

T otalgroundw aterw ithdraw alsin2015oftheW ellFieldaretabulatedonT able2.T hew ellfieldw ithdrew

approxim ately 18,839 acre-feet(AF)ofgroundw aterin2015 (averagepum pingrateof11,680 gpm ).

TABLE 2. 2015 SIERRITA SULFATE MITIGATION
ACTION WELL FIELD TOTAL GROUNDWATER

WITHDRAWAL

Total Gallons Pumped: 6,138,947,920

Total Acre-Feet Pumped: 18,839

T he W ellField,in total,produced approxim ately 103 percentofthe perform ance goalsw ith respect to

potentialtotalgroundw aterw ithdraw alconsideringthe2014-2020 perform ancegoalrates(T able1)ata

100% duty cycle(totalpum pingrateof11,293 gpm or18,214 AF).

T heW ellField,in total,produced approxim ately 78 percentofthetargetgoalsw ith respectto potential

totalgroundw aterw ithdraw alconsidering the target goalrates(T able 1)at a100% duty cycle (total

pum pingrateof14,930 gpm or24,081 AF).

W ellperform ancein 2015 on aw ellby w ellbasisare tabulated in Attachm entA. R un tim e percentages

ofthe InterceptorW ellField w ellsranged from 10.1 to 89.4 percent. R un tim e percentagesofthe

M itigationW ellFieldw ellsrangedfrom 65.3 to96.9 percent.IW -5A,IW -13 andIW -20 havezerotolim ited

runtim epercentagein2015duetolow flow conditionsandconsideredforinactivation.(S eeT able1.Both

IW -13 andIW -20 havetargetandperform ancegoalsof0 gpm .)

S hutdow nofw ellsw asrequiredduethefollow ing:

 Asneededw ellandtransm issionlinem aintenanceactivities,

 P erform non-pum pingm onitoringactivities,

 Exceedanceofstoragecapacity oftheM illR eservoir.

W ellfield dataplotsincludingaw ellconstruction diagram ;staticand pum ping w aterlevels;yield rates;

calculated specificcapacity;sulfate concentrations;staticsaturated thicknessofbasin fillalluvium ;and

annotateddescriptionsofm aintenanceactivitiesfrom 2005 to2015 areincludedinAttachm entB.

3.0 SUMMARY OF WELL MAINTENANCE ACTIVITIES

S um m aryofw ellandpum pm aintenanceactivitiesperform edin2015aretabulatedonT able3 below .All

m aintenance activitiesw ere perform ed follow ing collection and evaluation ofm aintenance m onitoring

param etersasdescribed in the Sulfate Mitigation Action Well Field (Well Field) Operation and

Maintenance Plan (BasinW ells,2013).
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TABLE 3. 2015 SIERRITA MITIGATION ACTION WELL FIELD SUMMARY OF WELL AND PUMP
MAINTENANCE ACTIVITIES

Well
Approx. Dates Off Line

for Maintenance Maintenance Activities

IW-1 8/2015-9/2015 Flow m eterfailure/replaced

IW-11 3/2015 P um pfailure/replaced

IW-13 2/2015-12/2015 L ow -flow conditions;consideredforinactivation

IW-20 5/2015-12/2015 L ow -flow conditions;consideredforinactivation

IW-22 5/2015-7/2015 S tarterfailure/replaced

IW-23 12/2015 P um pshutdow natlow flow ;tobeevaluated

IW-26 1/2015-2/2015 R eplacedverticalturbinepum pw ithsubm ersiblepum p.

IW-29 12/2015 P um pfailure/replaced

IW-5A 1/2015-12/2015 L ow -flow conditions;consideredforinactivation

IW-6A 3/2015-12/2015 Dow nholepum pequipm entissue

IW-9 1/2015-12/2015 Dow nholepum pequipm entissue

FFS-1 4/2015-6/2015 M otorchange/S haftuncoupled/reattached

PS-1 5/2015 P um pshaftfailure/replaced

4.0 FUTURE MAINTENANCE ACTIVITIES

Futurem aintenanceactivitiesw illcontinuetoadheretoactivitiesandfrequenciesasdescribedinSulfate

Mitigation Action Well Field (Well Field) Operation and Maintenance Plan (BasinW ells,2013). All

m aintenance activitiesto be perform ed follow ing collection and evaluation ofm aintenance m onitoring

param eters.

P um p equipm entin IW -6A and IW -9 havedow nholepum p issuesand w illbe evaluated and refurbished

in2016. IW -23 pum pshutdow natlow flow andtobeevaluatedin2016.

5.0 REFERENCES

BasinW ellsAssociates,P L L C,Freeport-McMoran Sierrita Inc., Sulfate Mitigation Action Well Field (Well

Field) Operation and Maintenance Plan,Decem ber31,2013.

ClearCreekAssociates,P L C,Mitigation Plan For Sulfate With Respect to Drinking Water Supplies in the

Vicinity of the Freeport-McMoran Sierrita Inc. Tailing Impoundment, Mitigation Order on Consent,

Docket No. P-50-06,Decem ber18,2013.
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A T T A C HM EN T A

SIERRITA SULFATE MITIGATION ACTION WELL FIELD PERFORMANCE SUMMARY
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A T T A C HM EN T B

SIERRITA SULFATE MITIGATION ACTION WELL FIELD WELL FIELD DATA PLOTS
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